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MEETING OBJECTIVES
At the conclusion of the meeting, all participants 
should be able to:
I. Summarize recent advances in understanding
of mechanism of action and potential interventions
including vaccines to combat infections of the
reproductive tract.
II. Explain new and novel technologies in the field of
reproductive immunology that permit access to early in 
utero environment.
III. Evaluate the latest cutting edge research to
understand developmental origins of adult health.
IV. Value being an active participant in making the
academic environment more equitable and inclusive.

CME ACCREDITATION
Amedco LLC designates this live activity for a 
maximum of 31.5 AMA PRA Category 1 CreditsTM. 

Physicians should only claim credit commensurate 
with the extent of their participation in the activity.

ABOUT ASRI
The American Society for Reproductive Immunology (ASRI) was founded in 1981 with the mission to foster 
the development of reproductive immunology research, increase intellectual exchange between clinical and 
basic branches of reproductive immunology and provide mentoring for scientists-in-training.  

The ASRI is home to a diverse membership that includes clinical and basic scientists specializing in Obstetrics 
& Gynecology, Reproductive Biology, Microbiology, Mucosal Immunology, Genetics, Pediatrics, Infectious 
Diseases, Endocrinology, Pathology and Animal Sciences.  

Since its inception, the society has held an annual meeting to promote collaboration, cross-disciplinary 
research and mentorship within the field of Reproductive Immunology.
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Dear Colleagues and Friends, Dear Colleagues and Friends, 

Welcome to the 41st Annual Meeting of the American Society for Reproductive Immunology (ASRI) in the Welcome to the 41st Annual Meeting of the American Society for Reproductive Immunology (ASRI) in the 
heart of Music City, Nashville, Tennessee! The theme of the ASRI 2022 is appropriate for our times and the heart of Music City, Nashville, Tennessee! The theme of the ASRI 2022 is appropriate for our times and the 
beautiful surroundings for our meeting, “Get in Tune with the Latest Hits in Reproductive Immunology.” beautiful surroundings for our meeting, “Get in Tune with the Latest Hits in Reproductive Immunology.” 
Program Co-Chairs, Drs. David Aronoff and Indira Mysorekar, along with the Program Committee have Program Co-Chairs, Drs. David Aronoff and Indira Mysorekar, along with the Program Committee have 
assembled a wonderful program highlighting the most up-to-date scientific advances in the field of assembled a wonderful program highlighting the most up-to-date scientific advances in the field of 
Reproductive Immunology. Reproductive Immunology. 

Through the year, we continued to work on our strategic plan, adopted by the ASRI Council, and are Through the year, we continued to work on our strategic plan, adopted by the ASRI Council, and are 
excited to provide services for continuing medical education of Reproductive Immunology Fellows. In excited to provide services for continuing medical education of Reproductive Immunology Fellows. In 
an effort to promote standardization of training for fellows, ASRI has developed a formal process for an effort to promote standardization of training for fellows, ASRI has developed a formal process for 
eligible programs to earn an endorsement of the ASRI as an approved fellowship in Clinical Reproductive eligible programs to earn an endorsement of the ASRI as an approved fellowship in Clinical Reproductive 
Immunology. Furthermore, ASRI has developed guidelines for training programs that address specific Immunology. Furthermore, ASRI has developed guidelines for training programs that address specific 
curricular elements, scholarship, clinical experience along with faculty support and continuing medical curricular elements, scholarship, clinical experience along with faculty support and continuing medical 
education. Towards the support of the clinical fellowships, Drs. Gil Mor and Joanne Kwak-Kim compiled a education. Towards the support of the clinical fellowships, Drs. Gil Mor and Joanne Kwak-Kim compiled a 
one-day virtual Clinical Course in Reproductive Immunology which will precede the annual meeting. All of one-day virtual Clinical Course in Reproductive Immunology which will precede the annual meeting. All of 
the lectures will be recorded and available to our fellows nationally and internationally. the lectures will be recorded and available to our fellows nationally and internationally. 

More than ever in the current times of burn out, it is important to pay attention to our junior membership, More than ever in the current times of burn out, it is important to pay attention to our junior membership, 
supporting diversity, equity, and inclusion in science, making sure that young investigators are valued, supporting diversity, equity, and inclusion in science, making sure that young investigators are valued, 
sponsored, and feeling supported. I am very excited about the work of all of our committees this year, sponsored, and feeling supported. I am very excited about the work of all of our committees this year, 
especially paying attention to these important issues. I am looking forward to hearing the reports from our especially paying attention to these important issues. I am looking forward to hearing the reports from our 
committees at our business meeting and welcome all of you attend the business meeting as well.committees at our business meeting and welcome all of you attend the business meeting as well.

I am excited that the ASRI Annual Meeting is planned this year to be in-person and will bring together I am excited that the ASRI Annual Meeting is planned this year to be in-person and will bring together 
research scientists and health care providers from around the world. The ASRI was founded to foster the research scientists and health care providers from around the world. The ASRI was founded to foster the 
field of Reproductive Immunology so that clinicians and basic scientists could better understand immune-field of Reproductive Immunology so that clinicians and basic scientists could better understand immune-
based etiologies of underlying reproductive diseases. We hope that the networking at the annual meeting based etiologies of underlying reproductive diseases. We hope that the networking at the annual meeting 
will energize ASRI members and guests for future collaborations among clinicians and scientists. So, we are will energize ASRI members and guests for future collaborations among clinicians and scientists. So, we are 
waiting for you at the Grand Hyatt Nashville to turn up the volume on your science!waiting for you at the Grand Hyatt Nashville to turn up the volume on your science!

Sincerely,Sincerely,

Irina Burd, MD, PhDIrina Burd, MD, PhD
ASRI President
Johns Hopkins Medical Institute

WELCOME FROM THE ASRI PRESIDENT
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Dear Colleagues,Dear Colleagues,

It is with great enthusiasm that we welcome you to the 41st Annual It is with great enthusiasm that we welcome you to the 41st Annual 
Meeting of the ASRI in Nashville, Tennessee!  This scientific congress in Meeting of the ASRI in Nashville, Tennessee!  This scientific congress in 
Music City, USA is themed  “Music City, USA is themed  “Get In Tune with the Latest Hits in Reproductive Get In Tune with the Latest Hits in Reproductive 
ImmunologyImmunology!”  !”  

We are super excited about this year’s program, which consists of We are super excited about this year’s program, which consists of 
24 cutting-edge sessions proposed by our members, including 6 24 cutting-edge sessions proposed by our members, including 6 
distinguished keynote and presidential sessions, 18 special topic distinguished keynote and presidential sessions, 18 special topic 
sessions, a trainee competition, poster presentations and multiple sessions, a trainee competition, poster presentations and multiple 
networking events.  This years' program promises to promote innovation networking events.  This years' program promises to promote innovation 
and diversification of reproductive immunology and generate a valuable and diversification of reproductive immunology and generate a valuable 
learning experience. learning experience. 

We also hope you will take time to enjoy all that Nashville has to offer. We also hope you will take time to enjoy all that Nashville has to offer. 
It is home to lots of tremendous music and music history, including the It is home to lots of tremendous music and music history, including the 
National Museum for African American Music, the Country Music Hall National Museum for African American Music, the Country Music Hall 
of Fame, the Johnny Cash and Patsy Cline Museums, and the historical of Fame, the Johnny Cash and Patsy Cline Museums, and the historical 
Ryman Auditorium. The Grand Ole Opry is a short car trip away, too. Ryman Auditorium. The Grand Ole Opry is a short car trip away, too. 
There are many venues to experience live music and the city is truly a There are many venues to experience live music and the city is truly a 
foodie’s delight! Check out www.visitmusiccity.com before you arrive, or foodie’s delight! Check out www.visitmusiccity.com before you arrive, or 
while you are here!  while you are here!  

Please reach out to any of our local welcome committee volunteers with Please reach out to any of our local welcome committee volunteers with 
questions about the area, the venue or any of your conference needs.questions about the area, the venue or any of your conference needs.

Welcome to Nashville! Welcome to Nashville! 

David Aronoff, MD  Indira Mysorekar, PhD
ASRI 2022 Meeting Co-Chair ASRI 2022 Meeting Co-Chair
Indiana University  Baylor College of Medicine

WELCOME FROM THE MEETING CHAIRS



6

P
L

A
T

I
N

U
M

S
I

L
V

E
R

B
R

O
N

Z
E

A
R

T
I

S
T

SPONSORS



7

SUNDAY
MAY 22

MONDAY 
MAY 23

TUESDAY
MAY 24

WEDNESDAY 
MAY 25

8:00

CLINICAL COURSE 
in Reproductive 

Immunology 

(VIRTUAL)

BREAKFAST / WELCOME BREAKFAST BREAKFAST

8:30 PL1: KEYNOTE LECTURE Geeta 
Swamy

PL3: PRESIDENTIAL SESSION
Gil Mor

ASRI Business Meeting
Open to all attendees9:00

9:30 BREAK BREAK BREAK

10:00 S1: Role of Lymphocytes
S2: Male Reproductive 

Immunology
S3: Maternal Inflammation and 

Programming

S7:Chronic Inflammation
S8:Single-Cell Omics

S9: Human Model of STI & HIV

S13: Rapid Fire Overview of 
Infection & Immunity
S14: Cardiovascular 

Immunology
S15: Group B Strep 

10:30

11:00

11:30

12:00
TECH 

WORKSHOP: 
VACCINES 

LUNCH BREAK LUNCH BREAK LUNCH BREAK

1:30 PL2: HERR AWARD LECTURE
Indira Mysorekar

PL4: AJRI AWARD LECTURE
Lawrence Chamley

PL6: DEI SESSION
Towards Harmony: Equity & 

Inclusion in Academia2:00

POSTER SESSION
PL5: GUSDON AWARD 

SESSION2:30

3:00 BREAK BREAK

3:30 S4:Innate Immune Defenses
S5: Influence of Host Metabolic 

Syndromes
S6: Prenatal and Early Life 

Determinants

S10:Microbiome Influences
S11: Endometrial Gene 

Expression
S12: Novel Models

S16: Regulation of Antigen 
specific T-cell responses

S17: Placental barriers and 
local immune response

S18: Impact of endocrine 
disrupting chemicals

4:00

4:30

5:00

FREE TIME (5:30-6:30)

6:30

Welcome Reception
@ Grand Hyatt

Student / Trainee Social 
@ 6th & Peabody ($)

Night Out in Nashville Meet-Up
@ Jason Aldean's Rooftop

Awards Dinner 
& After Party ($)
@ Grand Hyatt

7:00

7:30

8:00

8:30

9:00

9:30

AGENDA AT-A-GLANCE
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12:00 PM - 6:00 PM  REGISTRATION       Grand Foyer

 All Day CLINICAL COURSE IN REPRODUCTIVE IMMUNOLOGY ($)  VIRTUAL
 Welcome Remarks / Course Introduction - Joanne Kwak-Kim
 
 SESSION I
 Reproductive Immunology and Assisted Reproductive Technology. (A.R.T.) - Rafat Abbasi  

Endometrial and decidual immune pathology of RPL and RIF/Endometritis - Udo Markert 
Immunopathology and treatment of PCOS - Ayano Yamaya 

 Autoimmune POF and its management - Raymond Anchan
 
 SESSION II
 RPL: What do we know and what has been done?  - Joanne Kwak-Kim 
 Laboratory evaluation for reproductive failures of immune etiologies- Ken Beaman
 The Beer Protocol for Recurrent Pregnancy Failure: Fifteen Years of Beer Babies - Raphael 

Stricker
 Endometrial Immune Profiling: Where are we after 10 years? - Nathalie Ledee 
 
 SESSION III
 Immunology of implantation - Gil Mor 
 KIRs and NK cells in pregnancy - Svetlana Dambaeva  
 Innate and Adaptive Lymphocytes and Pregnancy - Aleksander Stanic-Kostic 
 Macrophages and pregnancy - Tamara Tilburgs 

 SESSION IV
 Preterm and immune responses - Elizabeth Bonney
 Our arduous research journey from preeclampsia to Alzheimer’s disease - Surendra Sharma
 COVID-19 and pregnancy: Lessons learned and future directions - Irina Burd  
 Inflammation and infection induced fetal brain injury - Maide Ozen 

 6:30 PM - 8:30 PM  WELCOME RECEPTION                 Grand Hyatt Pool Deck
   Cocktails & Hors D'oeuvres

SUNDAY, MAY 22
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7:30 AM - 8:30 AM  CONTINENTAL BREAKFAST      Grand Foyer
7:30 AM - 5:00 PM  REGISTRATION        Grand Foyer

 8:15 AM - 9:30 AM PL1  WELCOME & KEYNOTE LECTURE         Grand Hall E
   Welcoming Remarks and Introduction 
        •  Irina Burd, ASRI President
         •  David Aronoff & Indira Mysorekar, Meeting Co-Chairs
                       The -ships To Success: Navigating Academia After COVID-19
        •  Geeta Krishna Swamy, Duke University 

9:30 AM - 10:00 AM  COFFEE BREAK        Grand Foyer
      
10:00 AM - 12:00 PM S1  The Role of Lymphocytes in Reproduction    Grand Hall B
   Chairs: Kenneth Beaman & Sylvie Girard
             10:00-10:30 S1.1 Dissecting differentiation and diversity of human uterine natural 
   killer cells - Niklas Björkström 
             10:30-11:00 S1.2 Regulation of Uterine Tissue-Resident Natural Killer Cells by Reproductive  
   Hormones in Mice - Dorothy Sojka 
             11:00-11:30  S1.3 A Guide to Immunometabolism and Metabolic Checkpoints to Immunity
   Ai-ris Collier              
             11:30-11:45  S1.4  Gene expression profiling of decidua from interleukin-15 deficient rats
   reveals osteopontin as a natural killer cell specific marker - Kelly Baines              
             11:45-12:00  S1.5  HLA-DR+ CD45RA "Tregs and CD28" Treg-like Cells: Potential immunologic 
   biomarkers for reproductive aging - Kahindo Muyayalo

 10:00 AM - 12:00 PM S2  Male Reproductive Immunology     Grand Hall C  
 Chairs: Indira Mysorekar & David Aronoff  

             10:00-10:30  S2.1  Male infertility and autoimmune regulation - Margaret Petroff              
             10:30-11:00  S2.2  Origins, composition, and relevance of the male urethral microbiome in 
   urogenital tract health and disease - David Nelson
             11:00-11:30  S2.3  Immunosuppressive functions of Sertoli cells - Jannette Dufour
             11:30-11:45  S2.4  An optimized method to differentiate mouse testicular antigen IL-17a 
   producing helper T cells in vitro - Qunxiong Zeng
             11:45-12:00  S2.5 Androgen excess inhibits decidualization in human endometrial stromal cells 
   via AMPK/SIRT1/PDK4 pathway - Ling Hong
     
10:00 AM - 12:00 PM S3  Maternal inflammation and programming of the   Grand Hall E
   fetal immune system
   Chairs: Marta Garcia-Rodriguez & Jiahui Ding  
             10:00-10:30  S3.1  Developmental programming of CD8+ T cell immunity by the microbial 
   environment - Brian Rudd       

MONDAY, MAY 23
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             10:30-11:00  S3.2  Homeostatic cytokines reciprocally regulate the emergence and function 
   of prenatal effector CD4 T cells - Joanna Halkias
             11:00-11:30  S3.3  Immunological sexual dimorphism in mouse placenta and its response to 
   benzene exposure - Jiahui Ding
             11:30-11:45  S3.4  Dose-response and minimal duration of administration of a novel IL-1R 
   antagonist, rytvela, for prevention of preterm birth and neonatal injury
   Tiffany Habelrih
             11:45-12:00  S3.5 Benzene exposure during pregnancy leads to respiratory viral infection 
   sensitivity in adult offspring - Anthony Maxwell

12:15 PM - 1:00 PM  TECH WORKSHOP: VACCINES IN PREGNANCY   Grand Hall C 
   Development of a novel maternal vaccine for prevention of 
   Group B Streptococcal infections - Per Fisher     

   
12:00 PM - 1:30 PM  LUNCH BREAK         on your own    

1:30 PM - 2:00 PM PL2  HERR AWARD LECTURE      Grand Hall E 
   Chair: Don Torry
   My Journeys with Three Microbes in the Reproductive Tract       

  Indira Mysorekar 

2:00 PM - 3:30 PM  POSTER SESSION  & Competition Final Judging   Grand Hall DC
  
3:00 PM - 3:30 PM  COFFEE BREAK        Grand Hall D

3:30 PM - 5:30 PM S4  Innate Immune Defenses in Reproductive Immunology Grand Hall B
   Chairs: Kristen Noble & Jennifer Gaddy
              3:30-4:00  S4.1  The Placental Immune Response to Group B Streptococcus (GBS) 
   Infection During Pregnancy - Felicia Kuperwaser
              4:00-4:30  S4.2  The placenta secretome facilitates macrophage polarization - Christina Megli
              4:30-5:00  S4.3  Defining the intrauterine immune response to GBS chorioamnionitis 
   Kristen Noble
              5:00-5:15 S4.4  Combined estrogen/progesterone treatment enhances innate 
   epithelial immunity against intravaginal ZIKV but limits T cell recruitment 
   to the reproductive tract - Andrew Gustin
              5:15-5:30  S4.5 Progesterone, vitamin D and inflammation as markers of immune activation 
   and microbial translocation in preterm delivery among women with HIV
   Anna Powell

MONDAY, MAY 23
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3:30 PM - 5:30 PM S5  Influence of host metabolic syndromes on reproductive  Grand Hall C
   immunology and host-pathogen interactions 
   Chairs: Ryan Doster & Alison Eastman
              3:30-4:00  S5.1  Diabetes mellitus and Group B Streptococcus vaginal colonization,   
   consequences of excess glucose at the host-pathogen interface - Ryan Doster
              4:00-4:30  S5.2  Maternal obesity and early life immune changes in offspring - Alina Maloyan
              4:30-5:00  S5.3  Uterine immune cells: The shaping role of inflammation in pregnancy 
   Alexander Beristain  
              5:00-5:15 S5.4  A regulatory battle produces fragile tolerance to pregnancy in Type 1 
   Diabetes - Kelsey McNew
              5:15-5:30  S5.5 Birth: An overlooked immune event in the newborn periphery and brain?
   Alexandra Castillo-Ruiz

3:30 PM - 5:30 PM S6  Prenatal and early life determinants of childhood   Grand Hall E
   health and disease
   Chairs: Melanie Conrad & Kathy McCoy
              3:30-4:00  S6.1  We are what our mothers made us: lessons from epigenetics - Irina Lehmann
              4:00-4:30  S6.2  Role of the maternal microbiome in shaping development and function 
   of the neonatal immune system - Kathy McCoy
              4:30-5:00  S6.3  Antibiotic use during pregnancy: Influence on the gut microbiome, 
   immune system development and asthma susceptibility in murine offspring
   Melanie Conrad
              5:00-5:15 S6.4  Changes in concentrations of cervicovaginal immune mediators across the  
   menstrual cycle: a systematic review and meta-analysis of individual
   participant data - Sean Hughes
              5:15-3:30  S6.5 Prenatal Infection Alters Nutrient Sensing Pathways and Amino Acid 
   Transport in the Placenta - Eliza McColl

6:30 PM - 8:30 PM  Student / Trainee Social Event ($)              6th & Peabody

MONDAY, MAY 23
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7:30 AM - 8:00 AM  CONTINENTAL BREAKFAST      Grand Foyer
7:30 AM - 5:00 PM  REGISTRATION        Grand Foyer

8:30 AM - 9:30 AM PL3  PRESIDENTIAL LECTURE         Grand Hall E
   Chair: Irina Burd
               Trophoblast Immune Interaction: An Evolutionary Adaptation Process
   Gil Mor
     
9:30 AM -10:00 AM   COFFEE BREAK        Grand Foyer   

10:00 AM - 12:00 PM S7  Chronic inflammation and gynecological cancers  Grand Hall B  
  Chairs: Kunle Odunsi & Charles Wira

               10:00-10:30  S7.1  The race between immunity and ovarian cancer: how tryptophan 
   metabolism shapes the outcome - Kunle Odunsi
               10:30-11:00  S7.2  Endometrial Tumors Suppress Local CD8+T cell function - Mickey Patel
               11:00-11:30  S7.3  CISH (Cytokine induced SH2 domain protein 1) expression and immune 
   exhaustion in ovarian cancer - Animesh Barua
               11:30-11:45  S7.4 SQSTM1/p62 might be involved in radio sensitivity of HPV-infected 
   cervical cancer cells - Mihoko Kawaguchi
               11:45-12:00  S7.5 Persistent exposure to ovarian tumor-induced IL-15 leads to exhaustion 
   of NK cells through induction of cytokine-induced SH2 (CISH) 
   containing protein - Jasmin Acosta

10:00 AM - 12:00 PM S8  Single-Cell Omics in Reproductive Immunology   Grand Hall C  
  Chairs: Nardhy Gomez-Lopez & Aleksander Stanic-Kostic

               10:00-10:30  S8.1  Development of the human fetal immune system - Florent Ginhoux
               10:30-11:00  S8.2  Immune landscape of second trimester human placenta - Liza Konnikova 
               11:00-11:30  S8.3  Distinct Epithelial Subtypes in the Cervix during Pregnancy: new clues to  
   understanding immune-protection - Mala Mahendroo
               11:30-11:45  S8.4 Single-cell RNA-sequencing reveals unique local cellular interactions in 
   preterm labor driven by intra-amniotic infection - Valeria Garcia-Flores
               11:45-12:00  S8.5 Mitochondrial dysfunction drives a dysregulated inflammatory response
   in gestational diabetes mellitus - Colm McElwain

10:00 AM - 12:00 PM S9  The Human Model of STI & HIV:      Grand Hall E 
   Challenges of “in-vivo” study in vulnerable populations 
   Chairs: Mimi Ghosh & Marta Rodriguez-Garcia
               10:00-10:30  S9.1  Epidemiological challenges in evaluating relationships between 
   the vaginal microbiota and STI susceptibility - Jennifer Balkus
               10:30-11:00  S9.2  Modeling reproductive tract co-infections in relevance to mucosal 
   immunity determinants of health disparities - Raina Fichorova

TUESDAY, MAY 24
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              11:00-11:30  S9.3  HIV and STI susceptibility and immune responses in MSM and 
   transgender individuals - Colleen Kelley
              11:30-11:45  S9.4 HIV-associated genital immune biomarkers in the female sex worker 
   population - Eleanor Capozzi
              11:45-12:00  S9.5 Feasibility of determining menstrual cycle stage from genital tract 
   samples and implications for HIV research - Megan Gooding

12:00 PM - 1:30 PM  LUNCH BREAK        on your own  

1:30 PM - 2:00 PM PL4 AJRI AWARD LECTURE      Grand Hall E
   Chair: Surendra Sharma
   Placental extracellular vesicles and maternal interactions
   Lawrence Chamley, University of Auckland

2:00 PM - 3:00 PM PL5 GUSDON AWARD SESSION       Grand Hall E
   Chairs: David Aronoff & Indira Mysorekar
              2:00-2:10  PL5.1  An in vivo model of urinary tract infection-associated preterm birth
   Samantha Ottinger
              2:10-2:20 PL5.2 An Allosteric Modulator of IL-6R, HSJ633, Reduced PTB and Inflammation by 
   Inhibiting STAT3 Activation in a LPS-Induced PTB Mouse Model - France Cote
              2:20-2:30 PL5.3 Human decidual CD4+ T cells have phenotypic and functional heterogeneity
   Zachary Koenig
              2:30-2:40 PL5.4 Defining maternal decidual immunity and the developmental consequences 
   of Zika virus infection during first-trimester pregnancy - Julie Eggenberger
              2:40-2:50 PL5.5 Novel Identification of Distinct Neutrophil Subpopulations in the Mucosa 
   of the Female Reproductive Tract Described by Spatial Transcriptomics   
   Francisco  Carrillo-Salinas
              2:50-3:00 PL5.6 Discovery And Characterization Of A Small Molecule Inhibitor that Targets the 
   NS2B-NS3 Protease Of Zika Virus And Inhibits Viral Replication - Brittany Jones

 3:00 PM - 3:30 PM  COFFEE BREAK       Grand Foyer  
     
3:30 PM - 5:30 PM S10  Microbiome influences on fetal and neonatal immune   Grand Hall B
   system development        
   Chair: Eldin Jasarevic & Raphael Tomoya Michita
              3:30-4:00  S10.1  Interplay between the fetal immune system and microbes - Florent Ginhoux
               4:00-4:30  S10.2  Prenatal host microbe interactions and the developing human immune system  
   Joanna Halkias
              4:30-5:00  S10.3  Transmission of stress signals: The maternal microbiome and offspring health
   Eldin Jasarevic

TUESDAY, MAY 24
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              5:00-5:15  S10.4 Dramatic shifts in the murine vaginal microbiome with pregnancy: 
   Implications for use of the mouse model in investigating obstetric disease  

  Jonathan Greenberg 
              5:15-5:30  S10.5 Mutualism and Immunological Tolerance during Pregnancy: a Complex  
   Interaction Between a Commensal Bacterium, Fetal Trophoblasts, and 
   Maternal Immune Cells - Rafael Tomoya Michita
    
3:30 PM - 5:30 PM S11  Endometrial gene expression and reproductive failures   Grand Hall C  

  Chairs: Joanne Kwak-Kim & Rama Kommagani
              3:30-4:00  S11.1  Endometrial NK and plasma cells in infertile women with RPL, RIF and 
   chronic endometritis - Udo Markert
              4:00-4:30  S11.2  Role of Endocannabinoids in Endometriosis - Chandrakant Tayade
              4:30-5:00  S11.3  Gut Microbiota-Derived Metabolites in Endometriosis - Rama Kommagani
              5:00-5:15  S11.4 The autophagy protein, ATG14 prevents pyroptosis to support embryo 
   transit and survival during early pregnancy - Pooja Popli
              5:15-5:30  S11.5  Changes in the composition of endometrial CD45+ immune cells 
   throughout the menstrual cycle - Lingtao Yang

3:30 PM - 5:30 PM S12  Novel models to study placental dysfunction and infections   Grand Hall E
   Chairs: Violeta Stojanovska & Ramkumar Menon
              3:30-4:00  S12.1  Immune imbalance at the feto-maternal interface: new insights from the 
   organ-on-chip studies - Ramkumar Menon
              4:00-4:30  S12.2  Stem cell-derived trophoblast organoids model human placental 
   development and response to emerging pathogens - Thor Theunissen
              4:30-5:00  S12.3  Flexibility of organ-on-chip systems to model function and dysfunction 
   of the maternal-fetal interface - Alison Eastman
              5:00-5:15  S12.4 Human 3D epithelial cell models reveal the immunometabolic impact of   

  vaginal microbiota species on gynecologic and reproductive health
   Melissa Herbst-Kralovetz
              5:15-5:30  S12.5 The placenta-brain axis: immune crosstalk via extracellular vesicles 
   during preeclampsia - Linguu Wei

6:30 PM - 8:30 PM  Social Event: Night Out in Nashville (Meet-Up)            Jason Aldean's Rooftop

TUESDAY, MAY 24
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7:30 AM - 8:00 AM  CONTINENTAL BREAKFAST      Grand Foyer
7:30 AM - 5:00 PM  REGISTRATION        Grand Foyer

8:30 AM - 9:30 AM  ASRI Business Meeting       Grand Hall E
    Open to all attendees

9:30 AM - 10:00 AM  COFFEE BREAK        Grand Foyer
      
10:00 AM - 11:45 AM S13  A Rapid Fire Overview of Infection & Immunity in   Grand Hall B 
   the Reproductive Tract  
   Chair: Sylvie Girard 
               10:00-10:15  S13.1  The vaginal immunoproteome differs between women who ultimately deliver 
   at term and those who undergo spontaneous preterm birth - Zachary Shaffer
               10:15-10:30  S13.2  Microbial and sterile intra-amniotic inflammation disrupt the vaginal 
   immune-microbiome prior to preterm birth - Jose Galaz
               10:30-10:45  S13.3  Autoimmune Regulator (AIRE) – Hypoxia inducing factor 1A (HIF1A)  
   rendezvous: An indication of low circulating Treg in Polycystic Ovarian   
   Syndrome - Betcy Johnson
               10:45-11:00  S13.4 The powerful influence of human milk oligosaccharides at the host-pathogen 
   interface - Rebecca Moore
               11:00-11:15  S13.5 Protective anti-inflammatory effect of tissue non-specific alkaline phosphatase 
   against LPS-induced preterm birth in mice - Sourav Panja
               11:15-11:30  S13.6 Anti-Thyroid autoantibodies may cause embryo demise: experimental and 
   clinical study on recurrent implantation failure (RIF) patients - Marco Sbracia
               11:30-11:45  S13.7 RNA Targeted Sequencing Aids in the Determination of Genes Associated with 
   Endometrial Dysregulation- Amy Thees

10:00 AM - 12:00 PM S14  Immuno-inflammatory routes in fetal cardiovascular  Grand Hall C 
   and neurodevelopmental pathologies 
   Chairs: Surendra Sharma Surendra Sharma & Peixin Yang
              10:00-10:30  S14.1  Intrauterine inflammation and fetal cardiovascular function - Ji Yeon Lee
              10:30-11:00  S14.2  Intrauterine inflammation and fetal neurodevelopmental functions 
   Surendra Sharma 
              11:00-11:30  S14.3  Pregestational maternal diabetes inhibits mitochondrial fusion through 
   microRNA upregulation leading to congenital heart disease - Peixin Yang
              11:30-11:45  S14.4 Mechanisms underlying autophagy impairment that contributes to the 
   pathogenesis of preeclampsia - Shibin Cheng
              11:45-12:00  S14.5 Sweet Relief for Preeclampsia: Targeting Autophagy and Proteinopathy
   Zheping Huang

WEDNESDAY, MAY 25
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10:00 AM - 12:00 PM S15  Group B Streptococcus colonization and dissemination  Grand Hall E
   of the female reproductive tract  
   Chairs: Katy Patras & Ryan Doster
              10:00-10:24  S15.1  Modeling GBS Perinatal Transmission: What Have We Learned? - Tara Randis
              10:24-10:48  S15.2  Characterization of a novel GBS adhesin - Laura Cook
              10:48-11:12 S15.3  Metal homeostasis and Group B Streptococcus - Jennifer Gaddy
              11:12-11:36  S15.4 Group B Streptococcal virulence and immunity in the gestational 
    diabetic host - Katy Patras
              11:36-12:00  S15.5 Life in Mucus: dynamic interplay between Muc5b and Group B streptococcus
   Kelly Doran

12:00 PM - 1:30 PM  LUNCH BREAK        on your own  

12:00 PM - 1:30 PM   AJRI Editorial Board Meeting (closed to public)      Interchange Room
     
1:30 PM - 3:00 PM PL6   DIVERSITY, EQUITY & INCLUSION SESSION    Grand Hall E
    Chairs:  Indira Mysorekar & Irina Burd
    Towards Harmony: Equity and Inclusion in Academia
              1:30-2:00 PL6.1  How inequity stagnates women’s health science - Michal Elovitz 
              2:00-2:30 PL6.2  The Practice of Allyship - David Aronoff
              2:30-3:00  PL6.3  Who gets to ask and answer questions, and why it is important 
    Elizabeth Bonney

3:00 PM - 3:30 PM  COFFEE BREAK       Grand Foyer

3:30 PM - 5:30 PM S16  Regulation of antigen specific T cell responses    Grand Hall B
    in the female reproductive tract 
    Chairs:  Tamara Tilburgs & MeiRong Du
              3:30-3:52 S16.1 Spatial-omics of maternal T cell responses in placental villitis
    Elizabeth Enninga
              3:52-4:15  S16.2 Uncovering the Role of Maternal and Fetal T cells in Preterm Labor and Birth
    Nardhy Gomez-Lopez
              4:15-4:37  S16.3  Heterogeneity, function and specificity of human decidual CD8+ T cells
    Tamara Tilburgs
              4:37- 5:00 S16.4  A viral infection model to investigation T cell specific immunity
    Elizabeth Bonney
              5:00-5:15 S16.5  Aging beyond menopause selectively decreases CD8+T cell numbers but 
    enhances cytotoxic activity in the human endometrium - Zheng Shen
              5:15- 5:30 S16.6  The contribution of IL-17-producing T cells to group B streptococcal 
    clearance from the female reproductive tract - Brady Spencer     

WEDNESDAY, MAY 25
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3:30 PM - 5:30 PM S17  Placental barriers and local immune response against   Grand Hall C
    vertical viral transmissions    
    Chairs: Christina Megli & Kellie Jurado
              3:30-4:00  S17.1 Placental response to maternal SARS-CoV-2 infection: innate immunity 
    and inflammation - Andrea Edlow
              4:00-4:30 S17.2 IL-27 contributes to antiviral immune responses during congenital infection
    Kellie Jurado
              4:30-5:00 S17.3 Spatial Gene Expression Analysis of the Normal and 
   Cytomegalovirus-Infected Guinea Pig Placenta - Craig Bierle
              5:00-5:15 S17.4 Autophagy suppression inhibits the syncytialization of trophoblast cells 

  Atsushi Furuta
              5:15-5:30 S17.5 Androgen excess inhibits decidualization in human endometrial stromal 
   cells via AMPK/SIRT1/PDK4 pathway - Yuan You

3:30 PM - 5:30 PM S18  Impact of endocrine disrupting chemicals on    Grand Hall A  
   female reproductive health

    Chairs: Raina Fichorova & Ana Zenclussen
              3:30-4:00 S18.1 Associations between endocrine disrupting chemicals and preeclampsia
   David Cantonwine
              4:00-4:30 S18.2 Environmental Impact of Prenatal Environmental Exposures on Maternal 
   Thyroid Function in an Underserved Population - Carrie Breton
              4:30-5:00 S18.3 Building Organoid and Microfluidic Models to Identify Toxicant Risks to 
   Female Reproduction - Kevin Osteen
              5:00-5:15 S18.4 In utero TCDD exposure influences immune-mediated alterations associated 
   with the endometriosis-like phenotype - Victoria Stephens
              5:15-5:30 S18.5 A Paternal Preconception Fish Oil Diet Attenuates Lung Edema and 
   Inflammation in Offspring - Jelonia Rumph

6:30 PM - 10:30 PM  AWARDS CEREMONY DINNER ($)     Grand Hall E 
    Chairs: David Aronoff & Indira Mysorekar
    •  President's Address - Irina Burd 

   •  ASRI 2023 Meeting Announcement - C. Wira, S. Sharma, G. Mor
    •  Presentation of Awards
    •  Closing Remarks & After Party Celebration (DJ & Dancing) 

WEDNESDAY, MAY 25
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8:30 AM - 10:00 AM  ASRI Council Meeting           Interchange Room
    Closed meeting - Council members only

Thank you for attending ASRI 2022 and we wish you all safe travels home.  
See you next year in Santa Fe!

Are you an ASRI member?
If not, we invite you to join today!

Stop by the ASRI Registration Desk
or visit www.theasri.org to join today!

THURSDAY, MAY 26



19

The following ASRI Awards will be presented at the Gala Dinner & Awards Celebration:

The American Journal of Reproductive Immunology Award will be presented to a senior investigator who has made 
outstanding clinical or basic research contributions in the area of reproductive immunology.

The Dr. John Gusdon Memorial New Investigator Award will be presented to a new investigator with trainee status 
(graduate student, postdoctoral scientist, or resident) who has made a significant contribution by presenting an 
outstanding research paper during the annual meeting. This award is given annual in memory of Dr. John Gusdon, a 
founding member of ASRI and advocate of student participation in ASRI meetings.

The J. Christian Herr Award is given annually to a member of ASRI, International Society for Immunology of 
Reproduction, or European Society for Reproductive Immunology, who has made outstanding achievements in basic or 
applied research in reproductive immunology, particularly for investigators involved in technology transfer. 

The Carolyn B. Coulam Memorial Award is given annually to an outstanding female physician-scientist in the field of 
reproductive immunology who has demonstrated commitments, by publication and/or practice, to scholarly advances 
in the field of reproductive immunology.  

The ASRI Distinguished Service Award is given periodically and not more than annually, to a member of the ASRI who 
has provided distinguished service to advance the goals and mission of the society.

The Poster Competition Awards will be presented to the top posters based on the final scores received during the 
poster session on Monday.    

w w w . t h e a s r i . o r g

2022 ASRI AWARDS

2022 TRAVEL AWARDS
ASRI has awarded a total of 10 Travel Grants 
to trainees to support travel to the ASRI 
Annual  Meeting.  

Special thanks to FujiFilm/VisualSonics for 
their generous sponsorship of an additional 
student travel award this year.

THIS YEARS' AWARDEES:

KELLY BAINES

ELEANOR CAPOZZI

ANDREW GUSTIN

TIFFANY HABELRIH

ZHEPING HUANG

ANTHONY MAXWELL

ELIZA MCCOLL

COLM MCELWAIN

RAFAEL MICHITA

KAHINDO MUYAYALO

BRADY SPENCER
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ASRI 2022 SPEAKERS & CHAIRS
FACULTY SPEAKERS & CHAIRS

Abbasi, Rafat - Columbia Fertility Associates
Anchan, Raymond - Brigham and Women's HospitalAnchan, Raymond - Brigham and Women's Hospital
Aronoff, David - Indiana University
Balkus, Jennifer - University of Washington
Barua, Animesh - Rush University
Beaman, Kenneth - Rosalind Franklin University
Beristain, Alexander - University of British Columbia
Bierle, Craig - University of Minnesota
Björkström, Niklas - Karolinska Institutet
Bonney, Elizabeth - University of Vermont
Breton, Carrie - University of Southern California
Burd, Irina - Johns Hopkins Medical Institute
Cantonwine, David - Harvard University
Chamley, Lawrence - University of Auckland
Collier, Ai-ris - Harvard University
Conrad, Melanie - Charité Universitätsmedizin Berlin
Cook, Laura - Binghamton University
Dambaeva, Svetlana - Rosalind Franklin University
Ding, Jiahui - Wayne State University
Doran, Kelly - University of Colorado-Anschutz
Doster, Ryan - Vanderbilt University
Du, MeiRong - Fudan UniversityDu, MeiRong - Fudan University
Dufour, Jannette - Texas Tech University HSC
Eastman, Alison -Vanderbilt University
Edlow, Andrea - Harvard Medical School
Elovitz, Michal - University of Pennsylvania
Enninga, Elizabeth - Mayo Clinic
Fichorova, Raina - Harvard University
Gaddy, Jennifer - Vanderbilt University
Ghosh, Mimi - George Washington University
Ginhouz, Florent - A*STAR
Girard, Sylvia - Mayo Clinic
Gomez-Lopez, Nardhy - Wayne State University
Halkias, Joanna - University of California, San Francisco
Jasarevic, Eldin - University of Pittsburgh SOM
Jurado, Kellie - University of Pennsylvania
Kelley, Colleen - Emory University
Kommagani, Rama - Baylor College of Medicine
Konnikova, Liza - Yale University
Kuperwaser, Felicia - NYU Grossman School of Medicin
Kwak-Kim, Joanne - Rosalind Franklin University
Ledee, Nathalie - Hospital des Bluets Paris
Lee, Ji Yeon - CHA University School of Medicine
Lehmann, Irina - Charite University Hospital
Longo, Monica - National Institutes of Health

Mahendroo, Mala - UT Southwestern Medical Center
Maloyan, Alina - Oregon Health & Science University
Markert, Udo - Jena University Hospital
McCoy, Kathy - University of Calgary
Megli, Christina - Magee Women's Research Institute
Menon, Ramkumar - University of Texas Medical Branch
Mor, Gil - Wayne State University
Mysorekar, Indira - Baylor College of Medicine
Nelson, David - Indiana University
Noble, Kristen - Vanderbilt University
Odunsi, Kunle - University of Chicago
Osteen, Kevin - Vanderbilt University
Ozen, Maide - Johns Hopkins Medical Institute
Patel, Mickey - Dartmouth College
Patras, Katy - Baylor College of Medicine
Petroff, Margaret - Michigan State University
Randis, Tara - University of South Florida
Rodriguez-Garcia, Marta - Tufts University
Rudd, Brian - Cornell University
Sharma, Surendra - Brown University
Sojka, Dorothy - Loyola University
Stanic-Kostic, Aleksandar - University of Wisconsin
Stojanovska, Violeta - Helmholtz-Centre / UFZ
Swamy, Geeta Krishna - Duke University
Tayade, Chandrakant - Queen's University
Theunissen, Thor - Washington University St. Louis
Tilburgs, Tamara - Cincinnati Children's Hospital
Tomoya Michita, Raphael - Baylor College of Medicine
Wira, Charles - Dartmouth College
Yamaya, Ayano - Hyogo Medical University
Yang, Peixin - University of Maryland
Zenclussen, Ana - University of Leipzig

GUSDON FINALISTS

Carrillo-Salinas, Francisco - Tufts University
Côté, France - University of Montreal
Eggenberger, Julie - University of Washington
Jones, Brittany - Baylor College of Medicine
Koenig, Zachary - University of Cincinnati
Ottinger, Samantha - Baylor College of Medicine

ORAL PRESENTERS

Acosta, Jasmin - Rush University
Baines, Kelly - Western University of Canada
Capozzi, Eleanor - George Washington University
Castillo-Ruiz, Alexandra - Georgia State University
Cheng, Shibin - Brown University
Furuta, Atsushi - University of Toyama, Japan
Galaz, Jose - Wayne State University
Garcia-Flores, Valeria - Wayne State University
Gooding, Megan - George Washington University
Greenberg, Jonathan - Wayne State University
Gustin, Andrew - University of Washington
Habelrih, Tiffany - University of Montreal
Herbst-Kralovetz, Melissa - University of Arizona
Hong, Ling - Shenzhen Zhongshan Institute
Huang, Zheping - Women & Infants Hospital 
Hughes, Sean - University of Washington
Johnson, Betcy - Rajiv Gandhi Centre, India
Kawaguchi, Mihoko, - University of Toyama, Japan
Maxwell, Anthony - Wayne State University
McColl, Eliza - University of Toronto
McElwain, Colm - University College Cork
McNew, Kelsey - Vanderbilt University
Moore, Rebecca - Vanderbilt University
Muyayalo, Kahindo - Huazhong University 
Panja, Sourav - Vanderbilt University
Popli, Pooja - Baylor College of Medicine
Powell, Anna - Johns Hopkins Medical Institute
Rumph, Jelonia - Meharry Medical College
Sbracia, Marco - CERM, Italy
Shaffer, Zachary - Wayne State University
Shen, Zheng - Dartmouth College
Spencer, Brady - University of Colorado-Anschutz
Stephens, Victoria - Vanderbilt University
Thees, Amy - Rosalind Franklin University
Tomoya Michita, Rafael - Baylor College of Medicine
Wei, Lingyu - Jena University Hospital
Yang, Lingtao - Shenzhen Zhongshan Institute
You, Yuan - Wayne State University
Zeng, Qunxiong - University of Hong Kong
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MEETING CHAIRS
Gil Mor, MD, PhD
Charles Wira, PhD

Surendra Sharma, MD, PhD

ASRI PRESIDENT
Irina Burd, MD, PhD

w w w . t h e a s r i . o r g

www.theasri.org/2023-Meeting
Call for Proposals - Deadline: Sept. 15

The 42ND Annual Meeting 
of the 

American Society for 
Reproductive Immunology

INVITATION TO ATTEND ASRI 2023
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S U P P L EM EN T A B S T R AC T

Clinical Symposium

CLINICAL COURSE IN REPRODUCTIVE IMMUNOLOGY

CC-01 Reproductive immunology and assisted reproductive

technology (ART)

Rafat Abbasi

Columbia Fertility Associates, Washington, D.C., USA

The role of the immune system in assisted reproduction is controver-

sial at best. Assisted reproductive technology has seenmany advances

that have greatly increased the odds of successful pregnancy. Tech-

niques such as extended culture, trophectoderm biopsies, screening

for aneuploidy and single gene disorders, endometrial receptivity have

increased the chance of a successful embryo transfer resulting in a

pregnancy and live birth. However, 30–40% of euploid embryos do not

implant.

There is no question that the immune system is involved in successful

implantation. Maternal tolerance to the semi allogenic fetus is essen-

tial to the establishment and maintenance of a healthy pregnancy. Yet

the skepticism persists. Reproductive immunology treatments are con-

troversial as adjuvants in ART. The ASRM (American Society of Repro-

ductive Medicine) advises against immunological testing in the ART

population. In the UK, the HFEA (Human Fertilization and Embryology

Authority) gives testing and treatment a “red”warning, (no evidence on

its efficacy).

Our data shows that in a select population of patients with recur-

rent implantation failure, immunomodulatory treatments have sig-

nificantly improved outcomes. The goal is to ensure a better clini-

cal understanding and acceptance of the immune process in preg-

nancy. The ongoing research in this area with well-designed stud-

ies and evidence-based data will lead to more defined therapies in

ART.

CC-02 Endometrial and decidual immune pathology of RPL

and RIF/Endometritis

UdoMarkert

Universitats Klinikum, Jena

©2022 The Authors. American Journal of Reproductive Immunology©2022 JohnWiley & Sons A/S. Published by JohnWiley & Sons Ltd

CC-03 Immunopathology and treatment of polycystic ovarian

syndrome

Ayano Yamaya1,2, Joanne Kwak-Kim2, Atsushi Fukui1, Hiroaki

Shibahara1

1Hyogo Medical University, Nishinomiya, Hyogo, Japan; 2Chicago Medi-

cal School, Rosalind Franklin University of Medicine and Science, North

Chicago, IL, USA

Polycystic ovary syndrome (PCOS) is a prevalent disease in infertil-

ity. Hormonal imbalance causes acne, hirsutism, obesity, and ovulation

problems, resulting in abnormal menstruation and infertility.

The pathogenesis of PCOS includes insulin resistance and childhood

obesity. In addition, chronic inflammation is also thought to be the

pathogenesis of PCOS. The immune status of PCOS results in elevated

inflammatory cytokines such asTNFα and IL-6, increasedmacrophages

through the NFκB pathway, androgen upregulation, and estrogen

downregulation through inhibition of aromatase activation. Through

downregulation of CXCL-10, IL-12, IL-15, and IL-18 cytokines, both

peripheral blood and uterine NK cells may be reduced. In addition,

steroid hormone changes in PCOS lead to changes in T cell subsets,

such as elevated Th1 cells and Th17/Treg ratios. Chronic inflamma-

tion increases the risk of autoimmune disease. Pro-inflammatory con-

ditions may also affect physiological ovulatory processes, causing ovu-

lation disorder, infertility, and recurrent pregnancy losses.

Fertility treatments for PCOS include letrozole and clomiphene (+

metformin), followed by gonadotropin therapy, laparoscopic ovar-

ian surgery, and IVF. Metformin has been reported to relieve oxida-

tive stress and insulin resistance effectively. In addition, the anti-

inflammatory effect of vitaminDhas alsobeen reported tobeeffective.

Although the pathogenesis of PCOS remains unclear, further research

into immunological pathogenesis will help to discover new therapeutic

strategies.

CC-04 Autoimmune POF and its management

Raymond Anchan

Brigham andWomen’s Hospital

Am J Reprod Immunol. 2022;87(Suppl. 1):23–32. wileyonlinelibrary.com/journal/aji 23
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CC-05 Recurrent pregnancy losses: what do we know and

what has been done?

Joanne Kwak -Kim

Reproductive Medicine and Immunology, Obstetrics and Gynecology, Clini-

cal SciencesDepartment, ChicagoMedical School, Rosalind Franklin Univer-

sity of Medicine and Science, Vernon Hills, IL, USA

Problem: To review the evaluation and treatment of recurrent preg-

nancy losses (RPL) of immune etiology

Method of Study: Systemic review of the literature

Results: Recurrent pregnancy losses (RPL) are rather a spectrum

of diseases with multiple underlying etiologies and a wide range of

clinical manifestations, including chemical pregnancy, 1st, and 2nd -

trimester pregnancy losses, often accompanying the 2nd and 3rd-

trimester obstetrical complications. Over one-half of cases are cate-

gorized as unexplained RPL based on currently recommended clini-

cal evaluation. These patients are often referred to in-vitro fertiliza-

tion and embryo transfer (IVF/ET) cycle for possible underlying genetic

etiologies, even without any evidence. Contrarily, over 50% of these

women have cellular immune abnormalities, such as NK- and T-cell

disorders, but often these findings are ignored for the evaluation and

treatment of RPL. RPL women with cellular immune abnormalities

have significantly better reproductive outcomes to immunomodula-

tion treatment thanwomenwithout immune abnormalities. Hence, the

selection of patients with cellular immune abnormalities is of utmost

importance when considering immunomodulation treatment for RPL.

Various therapeutic modalities have been reported for RPL of immune

etiologies, including prednisone, Plaquenil, tacrolimus, and intravenous

immunoglobulin G. Personalized immunotherapy for RPL of immune

etiology was reported to significantly increase clinical pregnancy rate

and live birth rate in women with RPL undergoing IVF/ET or frozen

ET cycle. Lastly, recent advances in immunometabolismmay open new

approaches for RPL of immune etiologies, as cellular metabolism is a

crucial determinant of immune cell phenotype and function. Indeed,

a pro-inflammatory diet was associated with an increased risk of

miscarriage.

Conclusions: Adequate immunological evaluation and personalized

immunotherapy should be given to RPL of immune etiologies but not

empirically given.

CC-06 Laboratory evaluation for reproductive failures of

immune etiologies

Kenneth Beaman

Rosalind Franklin University, N. Chicago, IL, USA

Problem: Laboratory evaluation of reproductive failures of immune

etiologies overlap with many different physiological processes of fetal

growth and development. Laboratory analysis of immune pregnancy

loss involves measurement of both toomuch and too little immune cell

activation. A critical cell that is vital is the NK (Natural killer) cell active

growth in the placenta is both good and bad depending on timing of

expression during implantation and development.

Method of Study: Both molecular sequencing and flow cytometry

techniques are used to evaluate the local and systemic responses of

pregnant women.

Results: The differences in the time and the location of the biopsy or

blood taken before and during pregnancy can change the nature of

the activation of the immune response. It is critical that Cells known

as natural killer cells are called “Natural Killer” by the scientists who

discovered this interesting phenomenon. Killing may not be the only

important functionof “NK” cells. Clearly, activatedNKcells do a variety

of actions necessary for pregnancy success other than kill other cells

although this may be an important in the remodeling of the implanta-

tion site. The localized NK cells are also very important in the initiation

of vascular changes in the growth and development of the placenta.

These changes are measure by molecular sequencing using RNAseq to

analyze the biopsies of the pre-implementation uterus. They can also

bemeasured by flow cytometry of the peripheral blood as reflection of

the activity in the developing placenta. Tissue resident NK cells. Other

lymphocyte measurements as well as cytokine production by circulat-

ing T lymphocytes can identify possible pathologies occurring during

placental growth and development.

Conclusions: Activation of the immune response is vital for placental

and fetal growth. The timing, degree and type of activation is key to

prognosticate the success of failure of a given pregnancy.

CC-07 The Beer Protocol for Recurrent Pregnancy Failure:

Fifteen Years of Beer Babies

Raphael B. Stricker

Alan E. Beer Medical Center for Reproductive Immunology, Los Gatos, CA,

USA

Over the past 15 years we have learned much about recurrent preg-

nancy loss (RPL) and recurrent implantation failure (RIF) in otherwise

healthy women. These women repeatedly fail to achieve successful

pregnancy even when high-grade embryos are produced following in

vitro fertilization. Most patients can be helped through careful clinical

history, specific laboratory testing and targeted treatment. The Beer

protocol uses a multivariate evaluation tool to identify immunological,

metabolic and coagulation abnormalities that contribute to RPL and

RIF. We routinely examine 12 factors that may interfere with preg-

nancy, and we tailor our treatment to address these factors. From

2007–2022, we evaluated 1,414 RPL/RIF patients. The mean patient

age was 37.8 ± 4.9 years, and the mean number of pregnancy fail-

ures was 4.0 ± 2.6. The pregnancy success rate with the Beer protocol

was 70% overall and even higher when egg quality issues were elim-

inated. Women who refused treatment served as controls, and their

pregnancy success rate was 17%. The difference in pregnancy success

between treated versus untreatedwomenwas significant (P=0.0004).

Future approaches to improve pregnancy outcomes in women with

RPL and RIF will be discussed.
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My thanks to Jane Reed for statistical analysis.

CC-08 Endometrial Immune Profiling: Where are we after 10

years?

Nathalie Ledee1,2, Alaa Kazhalawi1, Laura Prat-Ellenberg2, Geraldine

Dray2, Nadine el Banna1

1Centre de PMA- Hospital des Bluets Paris, Paris, France. 2MatriceLab

Innove, Pepinière Bio&D Creteil, Paris, France

The main brake for the success of assisted reproductive treat-

ments remains the still low implantation rate of transferred

embryos described by R. G. Edwards as “the last barrier” in repro-

ductive medicine. Only 15 to 20% of day-3 embryos and 30%

of day-5 embryos will effectively lead to a birth. In humans,

indeed, most pregnancy losses occur before or during embryo

implantation.

The endometrial immune profiling was developed in 2012 to analyze

the local immune reaction occurring in the endometrium at the time

of the implantation window. The main hypothesis is that some failures

(despite the production of good quality embryos) could be the conse-

quence of uterine immune dysregulations, which could be anticipated

and correctedwith personalized therapies.

During the presentation, we will go back over the steps of research

in animal model (which we owe to Gerard Chaouat) that allowed

us to consider a human translational approach. Then we will detail

the steps necessary to bring an idea to an application available for

patients.

The immune profiling is based on RT-qPCR analysis of CD56 uNK

levels, IL-15/Fn-14 ratios (Interleukin-15/Fibroblast growth factor-

inducible molecule) and IL-18/TWEAK ratios (Interleukin-18/Tumor

necrosis factor-like weak inducer of apoptosis), all factors known to be

intimately involved in thedifferentiationof the secretory endometrium

toward the receptive state. Bydocumenting the local immune response

expected during the period of uterine receptivity, we seek to detect

imbalanceswhich can be corrected to promote further embryo implan-

tation or prevent miscarriage. Results in large prospective cohorts,

controlled cohort study, interim results and pitfalls of the randomized

controlled trial will be presented. These results suggest that patients

with an history of repeated implantation failures or recurrent miscar-

riages highly benefit from a personalized management with a very sig-

nificant increase of subsequent live birth rate if a deregulation is diag-

nosed and corrected.

CC-09 Immunology of Implantation

GilMor

Wayne State University

To be provided

CC-10 KIRs and NK cells in pregnancy

Svetlana Dambaeva

Rosalind Franklin University of Medicine and Science, North Chicago, IL,

USA

Natural killer (NK) cells are important immunoregulatory cells.NKcells

are abundant in the endometrium at the time of embryo implanta-

tion and during the first trimester of pregnancy. Their role in women’s

reproductive health continues to attract attention ofmany researchers

and physicians. Killer cell immunoglobulin-like receptors (KIRs), cell

surface receptors expressed by NK cells, are known for their integral

role in regulation of NK cell activity. High degree of diversity on num-

ber and type of KIRs exists in human population because of polymor-

phic nature of the KIR gene complex. Main ligands for KIRs are HLA-C

molecules, which could be divided into two groups, C1 and C2, due to a

difference in KIR-specific epitope.

Placental cells that invade maternal endometrium have strong expres-

sion of ligands that are recognized by KIRs, including HLA-C. Uterine

NK cell/trophoblast interactions are essential for proper development

of placenta. Depending on nature and strength of available KIR/ligand

combinations, regulatory role of NK cells might be insufficient to sup-

port a healthy pregnancy; such pregnancies could be complicated with

preeclampsia or resulted in abortion.

Activity of uterine NK cell, including degranulation and cytokine

production, is important during decidual transformation of the

endometrium. Functional competency of any NK cell in the body is

determined during its development in a process called education or

licensing. Self HLA-C molecules participate in education/licensing of

NK cells. Individuals, lacking KIR/ligand combinations that are essen-

tial for NK cell education, have a higher pool of hypo-functional NK

cells. KIR and HLA-C genotypes that would lead to hypo-functional

NK cells are found at higher frequency among women that suffer from

recurrent pregnancy loss or recurrent implantation failures.

Thus, NK cell testing in women with reproductive failures of unknown

etiology should include an assessment of NK cell abundance and effec-

tor characteristics and an evaluation of the presence/absence of key

genes responsible for the overall functional capacity of an individual’s

NK cells. Knowledge about functional disability of main players at the

maternal-fetal interface is important in dissecting all etiological asso-

ciations leading to reproductive failures and can guide the therapeutic

strategy.

CC-11 Innate and Adaptive Lymphocytes in Pregnancy

Aleksandar K Stanic

University ofWisconsin, Madison,WI, USA

Tissue-resident and trafficking lymphocytes at the maternal-fetal

interface are composed of innate and adaptive immune cells, dynam-

ically changing to support pregnancy across gestation. Disturbance

of this maternal-fetal immune regulation underlies the dominant
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etiologies of morbidity and mortality in pregnancy (preeclampsia,

preterm birth, intrauterine growth restriction) and present a powerful

diagnostic and therapeutic target. The objective of this presentation is

to review data on composition and function of decidual NK cells and T

cells at different stages of humanpregnancy andwith insights fromani-

mal models. Potential therapeutic targets will be discussed and strate-

gies tominimize fetal harm from treatment reviewed.

CC-12 Regulatory T cells at the maternal-fetal interface

Tamara Tilburgs

Cincinnati Children’s Hospital, Cincinnati, OH, USA

CC-13 Preterm Birth and the immune response

Elizabeth Bonney

University of Vermont, LArner College of Medicine, Burlington, Vermont,

USA

Evidence suggests that the immune system is involved in pretermbirth.

The different elements are still under investigation. This is a discus-

sion of the possible pathways for immune system involvement in this

process, the questions still under investigation, and the ways evolving

thinkingmight drive clinical investigation and current practice.

CC-14 Our arduous research journey from preeclampsia to

Alzheimer’s disease

Surendra Sharma

Women and Infants Hospital of RI, Providence, Rhode Island, USA

Problem: Pregnancy has been characterized as a stress factor

in woman’s life and recognized as a window to woman’s future

health. Sequelae of health risk factors can predispose pregnant

women to severe pregnancy complications and long-term health risks.

Preeclampsia (PE), new onset of hypertension and possibly proteinuria

after 20th week of gestation or at term, is a multifactorial syndrome

and affects 5–8% of all pregnant women with a myriad of manifesta-

tions for bothmother and offspring. PE has been linked to a higher inci-

dence of future chronic health risks such as cardiovascular disease and

diabetes in mothers and obesity in the offspring. However, its etiology

is poorly understood and there is no effective therapy available.

Methods of Study: We will develop predictive blood test and effective

therapeutic options for PE. We will further show that accumulation of

protein aggregates in the PE placenta results from impaired autophagy

and defective lysosomal biogenesis, and these pathways can be tar-

geted for effective therapeutic options.

Results: We have recently demonstrated that PE and neurodegener-

ative diseases such as Alzheimer’s disease (AD) share similar etiol-

ogy of proteinopathy/tauopathy. We have also reported that placen-

tal exosomal cargo from PE deliveries contains toxic protein aggre-

gates.Wewill present data that provide evidence for a novel blood test

for early biomarkers of PE, AD and mild cognitive impairment (MCI)

patients. Using a humanized mouse model of PE, we will present data

on the potential repurposing a non-mammalian disaccharide to inhibit

the onset of PE-like features.

Conclusions: We conclude that PE and AD share the same etiology

which can be effectively targeted for therapeutic intervention.We also

conclude that PE is associated with impaired placental autophagy that

allows accumulation of toxic protein aggregates.

CC-15 COVID-19 and pregnancy: Lessons learned and future

directions

Irina Burd

Johns Hopkins Medical Institute

CC-16 Inflammation and Infection Induced Fetal Brain Injury

MaideOzen

Johns Hopkins University School of Medicine, Columbia, Maryland, USA

Preterm birth is a leading cause of long-term neurological disabilities.

Incidence of infection, inflammation or chorioamnionitis increases as

the gestational age at birth decreases. Presence of infection, inflam-

mation or chorioamnionitis can result in fetal or neonatal systemic

inflammation. This altered intrauterine homeostasis can lead to neuro

immune and peripheral immune alterations, can impact long term

health and result in in lifelong disability. Furthermore, noninfectious

disorders with severe systemic inflammation can contribute to postna-

tal brain injury and disability. We will discuss inflammation and infec-

tion induced fetal brain injury and its long-term sequela.

PLENARY SESSION 1: KEYNOTE LECTURE

PL1 The -ships To Success: Navigating Academia after

COVID-19

Geeta K Swamy

Duke University, Durham, NC, USA

Over the last few years many of us have diverted our attention from

advancing reproductive health to understanding SARS-CoV2; prevent-

ing, diagnosing, and treating COVID infection; caring for our families

and friends; and stabilizing and supporting the careers and well-being

of our students, residents, fellows, and postdoctoral associates. Aca-

demic scientists are beginning to routinely see their colleagues in per-

son and cultivate collaboration again. Butwemust recognize thatmany
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of us continue to struggle with the consequences of the pandemic. As

the COVID-19 crisis passes, it is imperative that we reassess, rede-

fine, and successfully navigate the path to accomplishment in science.

We will discuss the -ships to success and how to effectively navigate

academia in a post-pandemic world.

PLENARY SESSION 2: HERR AWARD LECTURE

PL2 My Journeys with Three Microbes in the Reproductive

Tract

Indira UMysorekar

Baylor College of Medicine, Houston, TX, USA

Problem: The placenta performs various functions of the lung/GI/GU

tract for the developing fetus, while also moderating host defenses of

the fetus against infections in utero, and likely educates the develop-

ing fetal immune system. It thus has long-term impacts on the health

of both the woman and the child. Knowledge is limited about the

underlying mechanisms that enable the placenta to serve as a pro-

tective barrier for the fetus against infection. The long-term goals

of my research program are to, 1) elucidate the normal barriers to

infection in the placenta and show how dysfunction in barrier func-

tion can lead to adverse maternal-fetal outcomes, 2) define how viral

infections impact placental biology, and 3) characterize possible func-

tional roles for the newly described microbiota at the maternal-fetal

interface.

Method of Study: To address the above questions, our research

includes the use human placentas, primary human trophoblasts and

immune cells derived from termplacentas, cultured placental cells, tro-

phoblast organoids, andmousemodels.

Results: We found that placentas from women who gave birth pre-

maturely exhibit reduced autophagy activity. Prematurity and reduced

autophagy levels were also strongly associated with maternal infec-

tion. In a mouse model of pregnancy, we showed that placentas from

mice deficient for Atg16L1 were significantly less able to withstand

infection, and the deficient mice gave birth prematurely upon an

inflammatory stimulus. We have also shown that the autophagy path-

way plays a key role in ZIKVvertical transmission frommother to fetus.

We demonstrated that hydroxychloroquine (HCQ), an autophagy

inhibitor approved for use in pregnant women, can attenuate placen-

tal and fetal ZIKV infection and ameliorate adverse placental and fetal

outcomes. More recently, we have identified a smallmolecule inhibitor

that targets the NS2B-NS3 protease of ZIKV and inhibits viral repli-

cation. It has recently become evident that SARS-CoV-2 infection is

also associated with adverse outcomes for pregnant women, includ-

ing preterm birth, preeclampsia, and fetal growth restriction.We local-

ized SARS-CoV-2 to the placenta and showed that infection alters

the Renin Angiotensin System (RAS) that regulates blood pressure,

thereby increasing risk for preeclampsia. In newwork, we are showing

that SARS-CoV-2 non-structural proteins affect autophagy in different

ways than in Zika virus. Finally, we have discovered that the maternal-

fetal interface of the placenta harbors intracellular resident microbes,

and functionally demonstrated that they do not induce any inflamma-

tory response or cell death but may promote immune tolerance and

support normal pregnancy outcomes.

Conclusions: For the past 10 years of my career, I have been working

on hostmicrobial interactions at thematernal fetal interface.Ourwork

has led to new insights into viral infections, showing how they co-opt

host defenses, and that tolerance may havemicrobial drivers.We have

shown how cellular pathways in the placenta such as autophagy and

RASmechanistically regulate host defenses against pathogens, includ-

ing ZIKV and SARS-CoV-2. Additionally, our studies provide a founda-

tion for understanding possible ‘commensal’ microbial- placental inter-

actions and hint at the functional importance of microbes at the fetal-

maternal interface inmaintaining placental health and supporting fetal

development.

PLENARY SESSION 3: PRESIDENTIAL LECTURE

PL3 Trophoblast Immune Interaction: An Evolutionary

Adaptation Process

GilMor

Wayne State University, Grand Rapids, Michigan, USA

PLENARY SESSION 4: AJRI AWARD LECTURE

PL4 Placental extracellular vesicles and maternal interactions

Larry Chamley

University of Auckland, Auckland, New Zealand

To accommodate pregnancy mothers must become tolerant to fetal

antigens since the placenta/fetus is in effect, a semi-allograft. While

there are likely many mechanisms that allow the maternal immune

system to tolerate the placental allograft, we are investigating the

role of placental extracellular vesicles (EVs) in this process. Extracellu-

lar vesicles are lipid-enclosed packages of cellular contents which are

increasingly recognized as being involved in fetomaternal communi-

cation and especially, in the adaptations that the fetus and placenta

induce in maternal physiology. Eukaryotic cells typically produce two

typesofEVs that aredistinguishedbasedon their size. Largeextracellu-

lar vesicles (also calledmicrovesicles) range in size from approximately

200–500nm while the size of small extracellular vesicles (nanovesi-

cles) ranges from about 80–150 nm. The human placenta is unusual in

that it is covered by a single multinucleated layer/cell, the syncytiotro-

phoblast. Due to its multinucleated nature, the syncytiotrophoblast

also produces unique vesicle-like structures which have an average

diameter of 70 nm called syncytial nuclear aggregates or macro-EVs.

Vast quantities of all three types of EVs are extruded from the syncy-

tiotrophoblast daily during pregnancy and there is considerable evi-
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dence that placental EVs interact with most types of leukocytes and

maybe involved in establishingmaternal toleranceof the fetal allograft.

We isolated EVs from first trimester or term placental explants. After

fluorescent labelling, we used the EVs to investigate interactions with

maternal organs and cells using flow cytometry, whole organ imaging

and fluorescent microscopy in in vivo and in vitro assays. The produc-

tion of antibodies by immune competentmice after repeated i.v. admin-

istration of placental EVs was investigated by immunohistochemistry,

western blot andmass spectrometry.

To compare the interactions of EVs with leukocytes in vitro and in vivo

we focused on micro-EVs. We found as previously reported, that EV

interreacted with a large number of leukocytes following incubation in

vitro but there was minimal interaction of EVs with circulating leuko-

cytes in vivo. We then examined the biodistribution of fluorescent EVs

in the maternal body and found macro-EVs localized exclusively to

the lungs, as in women. In contrast, micro- and nano-EVs localized to

the lungs, liver and kidneys when imaged at the organ level. However,

microscopic examination of the spleen confirmed that micro-EVs were

present and colocalized with marginal zone macrophages and B cells

in the marginal zone and follicles. Six months after repeated adminis-

tration of human placental EVs, we detected antibodies reactive with

human (placental) proteins.

The interaction of placental EVs with leukocytes in vitro is markedly

exaggerated compared to the interaction in vivo. Placental micro-EVs

localizedmainly to marginal zonemacrophages in the spleen. Marginal

zone CD169+macrophages, in particular, have previously been impli-

cated in the generation of tolerance to apoptotic cells and the inter-

action with EVs may also result in tolerance. Our immune competent

micewere apparently unaffected by repeated administration of human

placental EVs but they did produce a lasting antibody response to pla-

cental antigens confirming the EVs can stimulate the immune system.

PLENARY SESSION 5: GUSDON AWARD SESSION

PL5.1 (Gusdon Award Finalist) An in vivo model of urinary tract

infection-associated preterm birth

Samantha Ottinger1, Jacob J Zulk1, VickiMercado-Evans1,2, Marlyd E

Mejia1, Mallory B Ballard3, Kathryn A Patras3,4

1Immunology andMicrobiology Program, Baylor College ofMedicine, Hous-

ton, TX, USA; 2Medical Scientist Training Program, Baylor College of

Medicine, Houston, TX, USA; 3Department ofMolecular Virology andMicro-

biology, Baylor College of Medicine, Houston, TX, USA; 4Alkek Center for

Metagenomics andMicrobiomeResearch, Baylor College ofMedicine, Hous-

ton, TX, USA

Problem: Preterm birth is the leading cause of mortality in infants

under age one, resulting in over one million neonatal deaths annu-

ally. Maternal extra-uterine infections, such as urinary tract infection

(UTI), are associatedwith increased risk for pretermbirth, however, the

host-microbe dynamics in UTI-associated preterm birth are not well-

described. Currently, antibiotics are the standard of care for maternal

UTI; however, antibiotic usage in pregnancymay have unintended con-

sequences on the infant and infant microbiota. Taken together, there is

anurgentneed for improved treatmentoptions andmechanistic insight

to factors driving UTI-associated preterm birth.

Method of Study: To study this phenomenon, we have developed a

murine model of UTI-associated preterm birth with uropathogenic E.

coli (UPEC), the causative agent of over 70% of UTIs. In this model,

mice were mated over 3 days, infected transurethrally at embryonic

day13.5, thenmonitored twice daily for signs of preterm labor. At labor

or the experimental end point (E17.5), urinary and reproductive tracts

were plated for bacterial burden and tested by ELISA for cytokine con-

centrations.

Results: We found that 52% of pregnant mice experienced preterm

labor, with preterm mice experiencing significantly higher adverse

fetal morphologies. Interestingly, preterm pregnancies had signifi-

cantly lower bladder andplacental bacterial burdens compared to term

pregnancies. Preterm birth was maintained when dams were infected

with UV-inactivated bacteria, indicating preterm birth is independent

of bacterial replication and uterine ascension. In addition to lower bac-

terial burdens, there were lower maternal bladder concentrations of

IL-1β and CXCL2 (MIP-2), suggesting bladder dysfunction in response

to bacterial components may drive uterine inflammation and initiation

of labor.

Conclusions: Our preliminary data shows a correlation between the

magnitude of the bladder immune response to UTI, bacterial bur-

dens, and preterm birth incidence. Further, we demonstrate that

preterm birth in our model is not attributed to bacterial inva-

sion of the intrauterine space, but instead is attributed to mater-

nal inflammation. Together, these data support a murine model of

UTI-associated preterm birth that replicates adverse outcomes seen

in humans. Using our unique bimodal model, we can further inves-

tigate factors contributing to UTI-associated preterm birth risk and

immunological mechanisms that govern this phenomenon, revealing

novel therapeutic opportunities to predict, reduce, or prevent preterm

birth.

PL5.2 (Gusdon Award Finalist) An Allosteric Modulator of IL-6R,

HSJ633, Reduced PTB and Inflammation by Inhibiting STAT3

Activation in a LPS-Induced PTB Mouse Model

France Côté1,2, Élizabeth Prairie1,2, Laurence Gobeil3, Tiffany

Habelrih1,2, Sarah-Eve Loiselle1,2, Xin Hou2, ChristianeQuiniou2,

Sylvain Chemtob1,2

1Université deMontréal,Montreal, Canada; 2CHUSainte-Justine,Montreal,

Canada; 3Université de Sherbrooke, Sherbrooke, Canada

Pretermbirth (PTB) is one of themain causes of neonatalmortality and

morbidity. Current studies have shown that neonatal morbidity in PTB

is linked to increased levels of IL-6 in amniotic fluid, fetal blood and

gestational tissues (GT) and that IL-6 increases uterine activating pro-

teins’ expression leading to PTB. A small peptide, HSJ633, developed

in our lab inhibits selectively IL-6-induced STAT3 phosphorylation and
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LPS-induced PTB in mice. We hypothesize that IL-6 induces damages

to fetal tissues, and that inhibiting the IL-6 receptor using our nanopep-

tide, HSJ633, will improve birth outcome and prevent fetal injury.

CD1 pregnant mice were injected with LPS (10μg/kg i.p.) at gesta-

tional day (GD) 16 in presence or absence of HSJ633 (1mg/kg/12h),

Tocilizumab (TOC; 10mg/kg/12h), or vehicle. Prematurity, fetalmortal-

ity andmorbidity rateswereevaluated.Neonates’ intestines, lungs, and

brain were collected at P1 to evaluate IL-1 and IL-6 concentrations by

ELISA. HEK-Blue IL-6 cells were treated with IL-6 (0.1μg/ml) in pres-

ence or absence of HSJ633 (1μg/ml) and TOC to determine the activa-

tion of signaling pathways byWesternBlot. STAT3QUANTI-Blue assay

was performed to assess the concentration of HSJ633 that inhibits

50% of STAT3 activation. We injected FITC-HSJ633 (1mg/kg/12h) in

our PTB murine model at GD18 and tissues (placenta and fetus) were

collected 4h post-injection. Fluorescence was evaluated to determine

HSJ633’s localization.

Our peptide allowed PTB rates to drop from 80% (LPS group) to 25%

(p<0.05, n = 12). This also influences neonatal survival which is 30%

in the LPS group compared to 75% in the HSJ633 group (p<0.05, n

= 12). Moreover, the pups’ birth weight in the HSJ633 group is the

same as the sham group, i.e. 1.5g, whereas neonates in the LPS group

weigh 1.0g (p<0.05, n = 12). Moreover, HSJ633 decreased proteins’

concentrations in comparison to the LPS group (IL-1 and IL-6) in the

brain and lungs. This reduction was comparable to the sham group

(p<0.05, n = 4). We did not see a significant difference in the intes-

tine for both cytokines. We then investigated HSJ633’s mechanism of

action in HEK-Blue IL-6 cells treated with IL-6 and HSJ633 where we

demonstrated that HSJ633 reduced the activation of STAT3 by 100%

(p<0.05) but not p38, AKT and ERK (ns, n = 3). In addition, the injec-

tion of a STAT3 inhibitor in a murine LPS-induced PTB model reduced

PTB by at least 50% (n= 1, preliminary result). Furthermore, we found

that 12 nM of HSJ633 is sufficient to inhibit 50% of STAT3 activation

in HEK-Blue IL-6 cells (IC50 = 12nM) (p<0.05, n = 4). Fluorescence

analysis of HSJ633-FITC revealed its presence in the placenta on both

fetal andmaternal sides in the presence of inflammation (LPS stimulus)

(p<0.05) (n= 3).

Collectively, our data shows that HSJ633 antagonized the activity of

IL-6R in a LPS-induced PTB model by inhibiting STAT3 activation, and

improvedbirthoutcomeby increasing survival andpreservingneonatal

organ integrity. These findings highlight the importance of IL-6 in PTB

and uncover in vivo pharmacological efficacy of a novel IL-6R modula-

tor.HSJ633 is a promising new therapeutic prototype in the prevention

of PTB.

PL5.3 (Gusdon Award Finalist) Human decidual CD4+ T cells

have phenotypic and functional heterogeneity

Zachary Koenig1, ShwetaMahajan1,2, Nicolas Saba3, Sandra

Andorf3,4, Tamara Tilburgs2,4

1Immunology Graduate Program, University of Cincinnati College of

Medicine, Cincinnati, Ohio, USA; 2Division of Immunobiology, Center for

Inflammation and Tolerance, Cincinnati Children’s Hospital, Cincinnati,

Ohio, USA; 3Divisions of Bioinformatics and Allergy & Immunity, Cincinnati

Children’s Hospital, Cincinnati, Ohio, USA; 4Department of Pediatrics, Uni-

versity of Cincinnati College of Medicine, Cincinnati, Ohio, USA

Problem: To maintain healthy pregnancy, maternal immune cells must

balance tolerance to fetal allo-antigens and immunity to infections.

Maternal CD4+ T cells are critical coordinators of this immunologi-

cal balance and comprise ∼40% of leukocytes in term placenta. Under-

standing the balance of decidual CD4+ T effector (Teff) and regula-

tory (Treg) cells and how these cells balance tolerance to fetal anti-

genswith immunity to infection is an important research question. Our

previous studies demonstrated three unique Treg subsets in mater-

nal decidua, capable of suppressing both fetal-specific and nonspecific

Teff responses. However, the non-Treg CD4+ T cell compartment is

poorly characterized and significant gaps remain in our understanding

of CD4+ T cell heterogeneity and whether defined activated, dysfunc-

tional and regulatoryCD4+Tcell types exist in thebulk decidualCD4+

T cell population.

Method of Study: Here we use a high-dimensional (22 parameter)

spectral flow cytometric analysis to identify decidual CD4+ T cell sub-

populations basedon their expressionof activationmarkers (e.g. CD69,

CD25, GITR), cytotoxic molecules (GZMB, PFN), co-inhibitorymarkers

(e.g. PD1, CD39) and regulatory markers (e.g. FOXP3, TIGIT, HELIOS)

from 8 paired decidual basalis and decidua parietalis samples and 5

peripheral blood controls. The data were analyzed by a series of high-

dimensional computational analysis tools in R including FlowSOM, to

identify phenotypically distinct T cell clusters via self-organizing hier-

archical consensus metaclustering. Distinct CD4+ T cell subpopula-

tions were purified by FACS and assessed for their ability to secrete

granules and pro- and anti-inflammatory cytokines.

Results: Computational analysis using FlowSOM identified the pres-

ence of 13 phenotypically distinct decidual CD4+ T cell clusters,

including 1 cluster of naïve T cells, 2 clusters of FOXP3+ Treg, 3 clus-

ters of CD4+PD1HI cells, 1 cluster of activated CD4+CD69+PD1dim

cells and 6 additional CD4 T cell clusters with unique combinations

of activating and inhibitory markers. Many of the CD4+ T cells were

uniquely found in decidua and not present in blood. Moreover, signifi-

cant differences in the frequency distribution of the CD4+ T cell clus-

ters were found between decidua basalis and decidua parietalis. Pre-

liminary functional analysis of sorted CD4+ T cell clusters confirmed

that PD1HI cells had the unique ability to secrete high levels of IL-

10. In addition, a cluster of CD4+PD1dimCD69+ cells had high secre-

tion of IFNɣ, TNFα, GZMB, IL-17 and IL-4 compared to a cluster of

CD4+CD25-PD1dimCD69- cells that secretedhigh IFNɣ, TNFα and IL-
13 levels.

Conclusions: High-dimensional flow cytometric and functional anal-

ysis of decidual CD4+ T cells demonstrates that CD4+ T cells have

high phenotypic and functional diversity. Here we identified unique

decidual CD4+ regulatory, activated and cytolytic T cell types. Under-

standing the function of distinct decidual CD4+ T cell types is cru-

cial in advancing our understanding of their contribution to placen-

tal inflammation, pregnancy complications and control of congenital

infections.
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PL5.4 (Gusdon Award Finalist) Defining maternal decidual

immunity and the developmental consequences of Zika virus

infection during first-trimester pregnancy

Julie A Eggenberger, Michael Gale, Jr.

Center for Innate Immunity and Immune Disease, Department of Immunol-

ogy, University ofWashington, School of Medicine, Seattle, WA, USA

Problem: Zika virus (ZIKV) has recently emerged as a causative

agent of congenital infection and pregnancy abnormalities. The

maternal-fetal interface (MFI), comprised of the maternal-derived

decidua and fetal-derived placenta, represents a unique immuno-

logical challenge due to the need to protect a developing, semi-

allogeneic fetus from invading pathogens while maintaining a tol-

erant environment to prevent maternal rejection. The decidua is

a complex tissue that develops from the maternal endometrium

under the influence of progesterone, transforming structurally and

functionally over the course of gestation. Decidualization of the

endometrium is critical for implantation and maintenance of preg-

nancy, and defects in this process are associated with a spectrum

of pregnancy disorders. In the context of maternal immunity, innate

immune defenses are critical for the control of ZIKV infection and

maternal-to-fetal transmission. However, the actions of innate immu-

nity within the maternal decidua itself and in response to ZIKV infec-

tion, and their implications ondecidualization processes, remain poorly

defined.

Method of Study: We have established ex vivo and in vitro human

decidual culture systems from first trimester explants to model ZIKV

infections at the MFI and interrogate subsequent cellular responses.

Our explant culture systemallowsus tomodel themulticellular compo-

sition of the deciduawhilemaintaining nativemorphological structure.

From this culture system, we have isolated primary decidual stromal

cells capable of undergoing an in vitro decidualization program. This

model recapitulates the cyclic AMP/PKA- and progesterone-mediated

signaling pathways that integrate to drive decidual transformation in

vivo, asmarked bymorphological changes and elevated levels of decid-

ual markers such as prolactin (PRL) and insulin-like growth factor bind-

ingprotein-1 (IGFBP1).Membersof the signal transducer andactivator

of transcription (STAT) family of transcription factors have been impli-

cated in the molecular mechanisms underlying decidual development.

Recent work from our lab defined a broad inhibition of Janus kinase

(Jak)/STAT signaling through ZIKVnonstructural protein 5 (NS5) inter-

action with human cellular heat shock protein 90 (HSP90), a Jak chap-

erone. We hypothesize that ZIKV may regulate processes of decidu-

alization through alteration of innate immune regulation and develop-

mental signaling at theMFI.

Results: Using this human decidual culture system, we have now iden-

tified a specific decidual cell type that supports persistent infection to

function as a “producer cell” to mediate persistent ZIKV production

at the MFI. Analysis of the producer cell reveals distinct features of

innate immune activation and Jak/STAT signaling that facilitate per-

sistent ZIKV production. Despite no obvious cellular morphological

changes during persistent ZIKV infection and innate immune activa-

tion,weobserve significant defects in decidualization asmarkedby lev-

els of PRL and IGFBP1.

Conclusions: Our results suggest that ZIKV infection of first-trimester

human decidua leads to dysregulated decidualization of stromal cells

though either direct viral antagonism or indirect cellular changes.

Understanding the interaction of ZIKVwith the decidua and viral mod-

ulation of Jak/STAT regulation at a cellular level will provide important

insight into ZIKV-induced pathogenesis at theMFI and mechanisms of

persistent ZIKV infection underlying maternal to fetal virus transmis-

sion and pregnancy abnormalities.

PL5.5 (Gusdon Award Finalist) Novel Identification of Distinct

Neutrophil Subpopulations in the Mucosa of the Female

Reproductive Tract Described by Spatial Transcriptomics

Francisco J Carrillo-Salinas, Siddharth Parthasarathy, Marta

Rodriguez-Garcia

Department of Immunology, Tufts University, Boston, MA, USA

Problem: Sexual transmission is the primary route for human immun-

odeficiency virus (HIV) acquisition in women. The female reproductive

tract (FRT) has a unique mucosal surface that combines reproductive

function with host defense. Local immune defenses protect against a

variety of pathogens and viral infections, including HIV. These defen-

sive mechanisms are formed by the epithelial cell barrier, mucus and

secreted immunemediators. In addition, neutrophil recruitment to the

FRT mucosa is crucial to sustain homeostasis, reproductive function

and fight pathogens as first responders against an insult. We hypoth-

esize that different populations of neutrophils exist within the FRT

mucosa to play distinct roles in homeostasis and defense.

Method of Study: FRT tissues from hysterectomies (endocervix, ecto-

cervix and endometrium) were used for this study. Single cell suspen-

sions were obtained from the mucosal surface (cotton swab sampling)

or after enzymatic digestion of tissues for phenotypic characteriza-

tion of neutrophils by flow cytometry. Neutrophil distribution within

FRT tissues, was determined after immunofluorescent staining of neu-

trophil elastase in human endocervical paraffin-embedded tissues. To

define the transcriptional profile of genital neutrophils located in dif-

ferent areas of the tissue, we used the novel approach of spatial tran-

scriptomics. Regions of interest containing neutrophils were selected

in each tissue section. RNA from stained neutrophils was extracted

using in situ probes with a UV photocleave linker and collected in 96-

well plates for sequencing. The downstream analysis of thewhole tran-

scriptome profile was carried out using Partek software.

Results: The mucosal surface contained a significantly higher pro-

portion of activated and matured neutrophils (CD16highCD62Lhigh),

compared to deeper areas in the tissue. In addition, there was a

lower proportion of CD54+ neutrophils on the mucosal surface, a

marker for reverse transendothelial migration. Given these differen-

tial phenotypes, we performed immunofluorescent staining of neu-

trophils in tissue sections, and found two distinct distribution patterns.

A large population of neutrophils accumulated in clusters towards
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the mucosal surface, positioned in close contact or within the epithe-

lium, while another population was found dispersed throughout the

tissue stroma. Whole transcriptome analysis based on tissue loca-

tion (spatial transcriptomics) clearly separated the transcriptional pro-

files of subepithelial versus tissue-scattered neutrophils. Remarkably,

epithelium-associated neutrophil transcripts were enriched for gene-

sets characteristic of activated neutrophils (i.e., “Neutrophil differenti-

ation”, “Defense response”, “Calcium-mediated signaling”, “Chemokine-

mediated signaling pathway”, among others). In contrast, tissue scat-

tered neutrophils showed signatures of “Regulation of response to

wounding”, or “Negative regulation of toll-like receptor 9 signal-

ing pathway”. Interestingly, neutrophils from both surface and tissue

showed enriched gene-sets that include chemokine and cytokine sig-

naling, IFN-α and IFN-γ binding, and activation ofNFkB-induced kinase
activity.

Conclusions: For the first time, we define how tissue distributionmod-

ifies neutrophil phenotype and function. Neutrophils located on the

mucosal surface show an activated and mature phenotype and display

transcriptional profiles related to immune defense, suggesting that

neutrophils on the mucosal surface are strategically located and ready

to act against insults and could be key players in protection against

genital infections. These results set foundation for mucosal immunity

research, with potential for development of therapeutic interventions

against sexually transmitted infections, including HIV.

PL5.6 (Gusdon Award Finalist) Discovery and characterization of

a small molecule inhibitor that targets the NS2B-NS3 protease of

zika virus and inhibits viral replication

Brittany Jones, Deepak Kumar

Baylor College of Medicine, Houston, TX, USA

Problem: Zika virus (ZIKV) is mosquito-borne flavivirus, and ZIKV

infection leads to both immunological and neurological complications

such as neuropathy or Guillain-Barre syndrome. In addition, ZIKV can

traverse the placental barrier in pregnant women and cause infection

in the fetus resulting in congenital defects. ZIKV remains a global pub-

lic health concern and currently, there is no vaccine or treatment. Thus,

there is an immediate need to develop new therapeutic interventions.

The ZIKV genome consists of positive-sense single-stranded RNA that

contains seven nonstructural proteins (NS1, NS2A, NS2B, NS3, NS4A,

and NS5). The NS2B-NS3 complex constitutes the viral protease and is

essential for viral replication. Thus, this protease is an excellent target

for inhibiting the virus from causing infection. In this study, our objec-

tivewas to identify and characterizepotential smallmolecule inhibitors

that specifically target the active site of the NS2B-NS3 protease.

Method of Study: An FDA-approved serine protease-targeted library

from Asinex with 26,000 compounds was screened through a molec-

ular docking and simulation platform (Schrödinger Drug Discovery

Suite). Basedonhighest levels of binding affinity to the active site of the

NS2B-NS3 protease, we identified Compound D as our top hit. Next,

we characterized 1) cell viability in the presence of compound D, and

2) the dosage, timing, and efficacy of inhibition of viral replication for

Compound D. MTT assays were performed on Vero cells using serial

dilution of CompoundD (200 μm-5 μm). The impact of CompoundDon

viral replication in Vero cells was determined by quantifying ZIKV viral

titers using qRT-PCR, and plaque reduction assays were performed to

determine extent of inhibition. Immunofluorescence analysis was per-

formed to visualize viral reduction. Finally, to determine the specificity

of Compound D against the NS2B-NS3 protease, Vero cells were pre-

treatedwith the compoundprior to infection and the localization of the

virus determined via immunofluorescence.

Results: Compound Dwas found to stably bind at the active site of the

NS2B-NS3 protease of ZIKV probed though molecular dynamic simu-

lations at 100 ns. Next, we determined that Compound D is not cyto-

toxic to host cells at concentrations of 100 μm and less. Compound

D was also effective in significantly reducing ZIKV titers at a 25–50

μm dosing range, which was confirmed via plaque reduction assays

and immunofluorescence assays. Compound D was determined to not

inhibit viral entry and in fact to be highly specific to blocking the viral

protease and inhibiting viral replication.

Conclusions: We have identified a non-toxic and protease-specific

small molecule inhibitor against the viral protease of ZIKVwhich effec-

tively blocks viral replication. Future studies in animal models are war-

ranted to develop this molecule as a potential drug candidate against

ZIKV infection. Given how conserved the active site is in flaviviral pro-

teases, compoundD could be also tested as a broad spectrum inhibitor

against other flaviruses such as Dengue virus orWest Nile virus.

PLENARY SESSION 6: PRENATAL AND EARLY LIFE

DETERMINANTS OF CHILDHOOD HEALTH AND DISEASE

PL6.1 How Inequality Stagnates Women’s Health Science

Michael Elovitz

University of Pennsylvania

PL6.2 The Practice of Allyship

David Aronoff

Indiana University

Inequities in biomedical sciences hamper progress in research, educa-

tion, clinical care and community engagement. There is an ongoing and

pressing need to address these inequities and it is crucial for mem-

bers of themajority community to actively engage in the solution.Men-

torship, sponsorship and allyship are necessary practices for elevat-

ing, including, and fostering the careers, contributions, and wellness of

those who are underrepresented, minoritized and/or oppressed.

Allyship is an important practice for addressing inequities in biomedical

science. Members of privileged, majority communities (including lead-

ership) need to be actively striving to improve their roles as allies, in

addition to serving as mentors and sponsors for those who are under-

represented.
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PL6.3 Who Gets to Ask and Answer Questions, and Why it is

Important

Elizabeth Bonney

University of Vermont College of Medicine, Burlington, Vermont, USA

In academic medicine and science, lack of true diversity and lack

of operationalized inclusiveness are important drivers of oppres-

sive learning environments, impaired productivity, and ultimately

health inequities. They further contribute to attenuated suc-

cess in understanding and treating complex disease. Lack of true

diversity and inclusion however is driven by systemic “isms”

which must be addressed. Especially if the goal is to achieve

not only diversity, but equity and justice. Although disruption

of inherent systems of discrimination appears to be a daunting

task, there are practical steps that can be taken by individuals,

groups, and institution. Different perspectives on this issue will be

discussed.
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Breakout Sessions

SESSION 1: THE ROLE OF LYMPHOCYTES IN REPRODUCTION

S01.1 Dissecting differentiation and diversity of human

uterine natural killer cells

Niklas K Björkström

Karolinska Institutet, Stockholm, Sweden

The human immune system is remarkably variable. Twin studies on

peripheral blood immune cells have revealed the combined con-

tribution of heritable and non-heritable (environmental) factors in

shaping this diversity. However, degrees and sources of heterogene-

ity within organ-specific immune compartments, containing tissue-

resident immune cells, remain largely unknown. Here, differentiation

and diversity of uterine natural killer (uNK) cells will be discussed.

Employing high-dimensional methods such as advanced flow cytom-

etry, RNAseq, ATACseq, and proteomics, we describe a pathway for

continuous human uNK cell differentiation in response to endome-

trial regeneration and pregnancy. Furthermore, in studies of menstrual

blood from monozygotic twins, heritable and non-heritable uNK cell

traits couldbe revealed.Altogether, these results highlight factors driv-

ing human immune system variation at a local tissue site.

S01.2 Regulation of uterine tissue-resident natural killer cells

by reproductive hormones in mice

Dorothy K. Sojka

Loyola University, Microbiology and Immunology Department, Chicago, IL,

USA

Natural killer (NK) cells are members of a large heterogeneous family

of innate lymphoid cells (ILCs). Collectively, ILCs play critical protec-

tive roles in immunity against pathogens and maintain the integrity of

the epithelial barrier. In the cycling murine uterus, we identified three

subsets of uterine innate lymphoid cells (uILCs): innate lymphoid cells

group 1 (ILC1), tissue-resident NK (trNK) cells, and conventional NK

(cNK) cells. The trNK cells have a varied distribution in the uterine

tissue during the estrous cycle and exact mechanisms for their regu-

lation during development or their relationship to cNK cells are not

known. We exogenously administered steroid hormones to ovariec-

tomized C57BL/6J mice and analyzed the trNK cells by flow cytome-

try. We used the intravascular labeling assay and parabiosis model to

© 2022 The Authors. American Journal of Reproductive Immunology©2022 JohnWiley & Sons A/S. Published by JohnWiley & Sons Ltd.

determine thepresenceof resident cells in theuterine tissue.We found

progesterone increased in situ proliferation of uterine trNK cells while

17β-estradiol induced no change. These results indicate that the pres-
ence of trNK cells in uterine tissue is potentially tightly regulated by

steroid hormones.

S01.3 A guide to immunometabolism and metabolic

checkpoints to immunity

Ai-ris Collier

Harvard University

S01.4 (Oral Abstract Presentation) Gene expression profiling of

decidua from interleukin-15 deficient rats reveals osteopontin as

a natural killer cell specific marker

Kelly J Baines, Michelle S Klausner, Stephen J Renaud

Western University, London, Ontario, Canada

Problem: Uterine Natural Killer (uNK) cells are the most prevalent

immune cells within the uterus during early pregnancy. These cells

are thought to contribute to the regulation of decidualization and

placentation, but their functions remain poorly characterized. Tar-

geted genomic editing of the Interleukin-15 (Il15) locus result in IL15-

deficient (IL15Δ/Δ) rats that lack uNKcells and exhibit an over-invasive

placenta. Therefore, we hypothesize that uNK cells produce factors

during early pregnancy that control the depth of placental invasion.

Method of Study: This study aimed to profile gene expression dif-

ferences in the conceptus between wild-type (WT) and IL15Δ/Δ rats

during early pregnancy to identify regulatory factors produced by

uNK cells involved in controlling placental invasion. Global transcript

changes in the conceptus were assessed between pregnant IL15Δ/Δ
and WT Sprague-Dawley Holtzman rats at gestational day (GD) 9.5

using Clariom S gene expression profiling. Gene expression changes

were confirmed using immunohistochemistry on GD 9.5 conceptuses.

To further identify possible markers of rat uNK cells, uNK cells were

isolated from pregnant rat deciduas at GD 9.5 for cell culture or flow

cytometry analysis.

Results: There were 257 genes differentially expressed between WT

and IL15Δ/Δ rats. Notably, we detected a significant decrease in Prf,

Am J Reprod Immunol. 2022;87(Suppl. 1):33–74. wileyonlinelibrary.com/journal/aji 33
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which encodes the uNK cell marker perforin, and Spp1, which encodes

osteopontin (OPN) in IL15Δ/Δ rats. Using immunohistochemistry,OPN

was localized to the uterine glands, decidua, and primitive placenta at

GD 9.5 in WT rats. Conversely, IL15Δ/Δ rats had strong OPN expres-

sion in the uterine glands, but no detectable OPN in the decidua. In

WT animals, isolated uNK cells expressed Spp1 mRNA, and OPN and

perforin stainingwas co-localized in both isolated cells and histological

sections, suggesting that OPN is produced by uNK cells.

Conclusions: This study provides the first comprehensive characteri-

zation of rat uNK cells and identifies OPN as a uNK cell marker. These

findings will ultimately provide a deeper understanding of uNK cell

biology and their role in pregnancy complications.

S01.5 (Oral Abstract Presentation) HLA-DR+ CD45RA–Tregs and

CD28– Treg-like cells: Potential immunologic biomarkers for

reproductive aging

Kahindo PatrickMuyayalo, Ai-Hua Liao

Institute of Reproductive Health, Center for Reproductive Medicine, Tongji

Medical College, Huazhong University of Science and Technology, Wuhan,

China

Problem: Significant scientific advances in immunological researches

have shown that aging-related low-grade, and chronic inflammation is

associated with diminished ovarian reserves in women. Although bio-

chemical and ultrasonography detection iswidely used to assess repro-

ductive potential, it remains challenging to predict the rate of an indi-

vidual’s fertility decline. Current evidence has shown that Treg cells

may play a critical role in ovarian reserve, oocyte quality, and ovarian

aging through itsmodulatory effect. Therefore, this study aims to iden-

tify the subset of Treg cells associatedwith ovarian aging and develop a

set of immune cell panels that could be used asmakers of reproductive

aging by noninvasive peripheral blood testing.

Method: A prospective cohort study was performed on women at dif-

ferent ages (20 - 49 years old). Based on their ages, 87 participants

were stratified as follows: 20 –29 years, 30 - 34years, 35 - 39years, and

women aged at least 40 years (40 – 49 years old). Basic characteristics,

reproductive hormones, Antral Follicle Count (AFC) were assessed.

Multiparameter flow cytometry analysis was performed to identify the

total Treg cells and six Treg cell subsets in theperipheral blood. The cor-

relations between these parameterswere assessed. Using the data dis-

tribution at 20–29 years’ age group (peak age-specific fertility rates in

Chinese women), we set up the reference value ranges (RR) of the Treg

cell subset significantly changed. We then compared ovarian reserve

markers of women with Treg cell percentage above RR to those within

RR. The POSEIDON criteria was used to identify women with low

reproductive potential.

Results: We found a significant increase of HLA-DR+ CD45RA ̅ -

memory Tregs and CD28 ̅ Treg-like cells percentage with age. Women

at least 40 years had significantly higher percentages of HLA-DR+

CD45RA ̅ -memory Treg cells and CD28 ̅ Treg-like cells than those at

ages 20 -29, 30 – 34, and 35 -39 years, respectively. Moreover, we

observed that the ages were positively correlated with FSH levels, and

the percentages of HLA-DR+ CD45RA ̅-memory Treg cells, and CD28

̅ Treg-like cells. The ages were inversely correlated with AMH levels

and AFC. Moreover, we found a positive correlation between the per-

centageofHLAG+-memoryTreg cells andFSH levels,whileAMHlevels

and AFCwere inversely correlated with these cells. There was a signif-

icant positive correlation between AFC and the percentage of memory

CD28ˉ Treg cells. According to the POSEIDON criteria, women with

the percentages of HLA-DR+-memory Treg cells and CD28 ̅ Treg-like

cells above RRwere involved in the groups with low prognosis women.

Conclusion: These results suggest that HLA-DR+ CD45RA ̅ -memory

Treg cells andCD28 ̅Treg-like cellsmightbeusedas immunologicmark-

ers for reproductive aging, which will help clinicians identify women

with low reproductive potential andelaborate individualized therapeu-

tic strategies. *aihua_liao@hust.edu.cn. Supported by NSFC 81

SESSION 2: MALE REPRODUCTIVE IMMUNOLOGY

S02.1 Autoimmune regulator (AIRE) and fertility in males

Margaret G Petroff1, Bryce DWarren2, Kathryn S Brittain1, Soo H

Ahn1

1Michigan State University, East Lansing, MI, USA; 2University of Kansas

Medical Center, Kansas City, Kansas, USA

Problem: Mechanisms leading to autoimmune-related male infer-

tility are poorly understood. The transcription factor Autoimmune

Regulator (AIRE) controls central immune tolerance by selectively

inducing expression of tissue-specific antigens in the thymus during T

cell development. Humans with AIRE mutations develop a multi-organ

autoimmunedisease calledAutoimmunePolyglandular Syndrome type

I (APS-I), and both women and men with APS-I experience infertility.

The role of central immune tolerance in fertility has not previously

been examined; therefore, we set out to determine the underpinnings

of Aire-mediated central tolerance inmale fertility.

Method of Study: To examine fertility in males lacking Aire, we

matedAire-deficientmalemicewithwild type femalemice, both on the

Balb/cJ background. Fertility parameters including mating frequency,

litter rates, and endocrine status were examined, and in vitro fertil-

ization was used to examine competency of sperm. Histological and

immunohistological methods were used to examine lymphocyte infil-

tration into tissues and autoantibody deposition, and western blot

analysis was used to determine age-dependency of autoantibody gen-

eration. To examine expressionofAire,weusedRT-qPCRanda fluores-

cent Aire reporter mice.

Results: Mice engineered to lack Aire developed autoimmune disease

and severely impaired fertility that was characterized by reducedmat-

ing frequency, hypogonadism, low serum testosterone, and small litter

size. In a minority of thesemice, lymphocytes infiltrated into the testis,

and this was accompanied by testicular atrophy, azoospermia, and

reducedor depleted numbers ofmitotically active germcells. However,

most Aire-deficient males had normal testicular morphology, sperm
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counts, and motility. Despite this, spermatozoa from Aire-deficient

mice were only rarely able to fertilize wild type oocytes in vitro; even

when fertilized, embryos failed to develop to the blastocyst stage. Lym-

phocytic infiltration into, and autoantibodyproduction against, the epi-

didymis, seminal vesicle, and prostate gland were also prominent. Sur-

prisingly, the seminiferous and prostate epithelia express Aire; how-

ever, protein expression by these cells could not be verified.

Conclusions: These findings suggest that Aire-dependent central tol-

erance plays a critical role in maintaining male fertility by stemming

autoimmunity against multiple reproductive targets.

S02.2 The role of the male urethral microbiome in health and

disease

David ENelson

Indiana University School of Medicine, Indianapolis, IN, USA

Problem: Microbiomes associated with a number of distinct mucosal

surfaces in humans have been shown to play key roles in preventing

infection andmaintaining health by competitively excluding pathogens

and shaping local immunity. The distal urethra of sexually-active adult

men is exposed to oral, rectal, and vaginal commensals and pathogens,

but it is unclear if the urethral mucosae supports a characteristic

microbiome, how this microbiome is formed, or the urethral micro-

biome plays an analogous role to the vaginal microbiome in defense

against sexually transmitted infections (STI) andmaintaining reproduc-

tive health.

Methods: We enrolled a large cohort of symptomatic men with non-

gonococcal urethritis (NGU), and control men who lacked urethral

inflammation, symptoms, or infections. All of the men completed

detailed clinical and behavioral surveys and were tested for urethral

inflammation and common STIs. Urethral specimens were collected at

enrollment, and 4 weeks after the men with NGU were treated with

azithromycin. Microorganisms in the specimens were characterized

using a novel combined shotgun metagenomic sequencing, quantita-

tive PCR, and bio-informatic workflow that allowed us to identify a

broad range of microorganisms (viruses, bacteria, fungi, protists, etc.)

and estimate their absolute abundance. Select microorganisms were

cultivated, their genomes were sequenced, and their antibiotic resis-

tance profiles were determined using standard procedures.

Results: Specimens from almost all of the healthy men contained core

communities of characteristic aerobic Lactic acid bacteria (LAB), and

these were the only prominent microorganisms in most specimens. In

contrast the urethral specimens of approximately one third of the men

contained these core LAB, but also much higher loads of prominently

anaerobic bacteria associated with vaginal dysbiosis. Analysis of the

corresponding survey data revealed that urethral microbiome compo-

sition is heavily shaped by vaginal exposures, but not by other types

of sexual exposures or STI risk factors. In contrast, core microorgan-

isms were rarely identified in the specimens from men with pathogen-

negative NGU, and urethral microbial diversity increased after these

men resolvedurethral inflammation. Similarly, urethralmicrobial diver-

sity was much lower in the men with pathogen-associated NGU com-

pared to controls and core LABwere largely absent.

Conclusions: The healthy adult male urethra is usually colonized by

relatively sparse core communities of, primarily, aerobic LAB, inde-

pendent of sexual activity. However, vaginal exposures can introduce

anaerobic vaginal pathobionts, likely into a different urethral niche

than core LAB, which can colonize the urethra for extended inter-

vals without eliciting inflammation or symptoms. Both sterile and

pathogen-elicited inflammation of the urethra are associatedwith dra-

matic shifts in urethral microbiome composition and loss of core LAB.

Thus, the male urethra supports a core microbiome that is established

independent of but which can be reshaped by sexual exposures. Over-

all, urogenital microbiology and sexual behavior are inexorably inter-

twinedand themaleurethramaybea silent reservoir for several impor-

tant female urogenital pathobionts and pathogens.

S02.3 Immunosuppressive functions of Sertoli cells

JannetteMDufour, Rachel LWashburn, Taylor Hibler, Gurvinder Kaur

Texas Tech University Health Sciences Center, Lubbock, Texas, USA

Problem: Testicular immune privilege plays an important role

in protecting the auto-antigenic germ cells from immunological

attack. Sertoli cells (SC) are considered key players in creating this

immune-privileged environment. Additionally, isolated SC protect co-

transplanted allografts or xenografts, such as pancreatic islets, without

the use of chronic immune suppressing drugs. However, the mecha-

nism(s) for this protection is not fully understood. Previously, testis

immune-privilege was mainly attributed to the Blood-Testis-Barrier

(BTB). Interestingly, we observed that successful co-transplantation

of SC with islets is associated with the formation of tubule-like

structures. Unexpectedly, the islets were not located within these

tubules and yet enjoyed prolonged graft survival. Additionally, foreign

tissue transplanted into the testis and early immunogenic germ cells

located outside of the BTB are still immune protected suggesting

that testis immune privilege involves more than just sequestering the

immunogenic cells behind the BTB.

Methods of Study: Mouse SC transplanted as allografts (C57BL6 to

BALB/c) or neonatal pig SC (NPSC; pig to rat) as xenografts survived

long-term (at least 90 days), which is in contrast to controls grafts that

are rejected within 20 days.

Results: Analysis of the SC grafts indicated that there was a significant

decrease in apoptosis and proinflammatory cytokines (TNF alpha and

IL17), while a significant increase in anti-inflammatory cytokines (IL10

and active TGF beta), immunomodulatory factors (IDO), and T reg-

ulatory cells (CD4+CD25+Foxp3+ Tregs and CD8+CD25+Foxp3+

Tregs) was observed in SC grafts compared to rejecting controls. Use

of knockout mice demonstrated that IL10 and the TGF beta path-

way were crucial for SC graft survival, while IDO was not required.

To determine the importance of Tregs, Tregs were depleted prior to

SC transplantation. In 43% of the mice, CD4 and CD8 Tregs remained

depleted and the SC grafts were rejected demonstrating the critical
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importance of Tregs for SC graft survival. Interestingly, in the other

57% of mice, the SC grafts survived and surprisingly CD4 and CD8

Tregs were detected in these SC grafts. This is especially unexpected

given that all mice injected with the depleting antibody that did not

receive SCwere devoid of Tregs. This demonstrates that Tregs are crit-

ical for SC graft survival and suggests SC can induce Tregs. Comple-

ment mediated cell lysis plays a critical role in rejecting xenografts.

To examine whether SC survive the complement system, NPSCs were

cultured with human serum and complement. Human antibodies and

complement cascade componentswere deposited on the surface of the

SCs. However, the membrane attack complex (MAC) was not formed

and cellular lysis was not observed suggesting that SCs are resistant

to antibody-mediated complement cell lysis. Similarly, xenotransplan-

tation of NPSCs into rats resulted in prolonged graft survival with

MAC not detected. RNAseq analysis revealed that NPSCs express sev-

eral complement inhibitory proteins and knockdown of DAF or MCP

resulted in lysis of SCs, demonstrating the importance of these factors

in SC survival.

Conclusions: Overall, our results demonstrate that SCs express sev-

eral immunoregulatory proteins and survive transplantation by creat-

ing a tolerogenic anti-inflammatory environment, inhibiting the com-

plement system and inducing regulatory immune cells.

S02.4 (Oral Abstract Presentation) An optimized method to

differentiate mouse testicular antigen IL-17a producing helper T

cells in vitro

Qunxiong Zeng1,2, Jinchuan Liu2, Ernest H.Y. Ng1,2,William S.B.

Yeung1,2, Philip C.N. Chiu1,2, Yong-Gang Duan2

1Department of Obstetrics and Gynecology, the University of Hong Kong,

Hong Kong, Hong Kong; 2the University of Hong Kong - Shenzhen Hospital,

Shenzhen, China

Problem: Chronic epididymal-orchitis is an inflammatory autoimmune

disease, with the chronic inflammation, aggressive and dysregulated

testicles and epididymis mucosa. But the role of CD4+T cells in

the male reproductive tract inflammation and pathogenesis remains

unclearly investigated. A conventional method for in vitro Th17 dif-

ferentiation is to stimulate naïve CD4+ T cells with CD3/CD28 in

the presence of IL-6 and IL-23. To understand the pathogenic role

of antigen specific effector T cells in male infertility, we optimized a

method for in vitro Th17 differentiation by treating with testicular

homogenate, IL-6, IL-23 and coculturing with BMDCs.

Method of Study: 8-10-week-old male B6 mice were used for the

induction of Bonemarrowdendritic cells (BMDCs). Cellswere cultured

with 100ng/mL GM-CSF and 50ng/mL IL-4 for 7 days and then sorted

by Flow cytometry. To test whether increase the DC: T cell ratio with

a high dose of antigens can promote Th17 differentiation, concentra-

tion ranging from 0.1 to 1 μg/mL (high DC: T cell ratio at 50:1) or from

1 to 10 μg/mL (low DC: T cell ratio at 1:1) were co-cultured with naïve

CD4+T cells. After coculture for 3 days, the Th17 differentiation effi-

ciency was examined via Flowcytometry.

Results: We found that the concentrations of testicular homogenate

had a negligible impact on Th17 cell differentiation in invitro, which

suggests that the primed signals rather than TCR and cytokines, pre-

sumably costimulatory signaling, is the limiting factor for Th17 differ-

entiation in theDC: T cell coculture systemby stimulating BMDCswith

LPS and setting theDC: T cell ratio higher than50:1. The phenotypic IL-

17a+CCR6+ Th17-like cells could be efficiently induced in vitro. Tes-

ticular homogenate primed CD4+T cells underwent antigen-specific

proliferation and homing to the testicles and draining lymph nodes

in the retransferred Rag1-/- mice. CD4+T cells are highly activated

immunephenotypeandCD4+Tcells infiltrated to theepididymis, testi-

cles showed a distinctive gene expression pattern, indicating microen-

vironment is dispensable for the immune cell fate in the CD4+T cells

driven epididymal-orchitis model.

Conclusions: We demonstrated that the priming of BMDCs by

lipopolysaccharide (LPS) and the increase of the DC: T cell ratio were

key to efficiently generate testicular Th17 cells in vitro. We further

elucidate that transferring Th17 cells into Rag1-/- mice could induce

theonset of autoimmuneepididymal-orchitis.Moreover, these findings

uncovered an unknownmechanism underlying the effector T cells dur-

ingmale fertility impairment and autoimmunity development.

S02.5 (Oral Abstract Presentation) Androgen excess inhibits

decidualization in human endometrial stromal cells via

AMPK/SIRT1/PDK4 pathway

Ling Hong1,2,3, Su Liu1,2,3, Shan Xiao3, Liang hui Diao1,2,3, Yong

Zeng1,2,3

1Shenzhen Key Laboratory of Reproductive Immunology for Peri-

implantation, Shenzhen, China; 2Shenzhen Zhongshan Institute for

Reproduction and Genetics, Shenzhen, China; 3Fertility Center, Shenzhen

Zhongshan Urology Hospital, Shenzhen, China

Problem: Polycystic ovary syndrome (PCOS) is the most common

endocrine disorder syndrome. Abnormal endocrine and metabolic

state of women with PCOS has adverse effects on the endometrium,

including endometrial receptivity, development of endometrium and

decidualization. Hyperandrogenism is one of the pathological features

of patients with PCOS, which may affect women’s fertility by chang-

ing the structure and function of uterine tissue. However, the impact of

a local androgen-rich microenvironment on the endometrial functions

has yet to be elucidated in PCOS.

Methods of study: We performed a RNA-sequencing to define the

difference of transcriptomic profile in endometrium between PCOS

with hyperandrogenism and without hyperandrogenism. Endome-

trial stromal cells were cultured with 0.5μM 8-bromoadenosine

cAMP (8-Br-cAMP) and 1μM medroxyprogesterone acetate (MPA)

to induce decidualization in vitro. Cells were harvested for stim-

ulation by different concentrations of testosterone (1nM-100μM)

after 3 days of treatment. Decidualization was verifed by increased

mRNA levels of insulin like growth factor 1 (IGFBP1) and prolactin

(PRL).
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Results: According to the transcriptomic profile, we defined that

PCOS with hyperandrogenism and without hyperandrogenism sam-

ples were clustered to two sub-trees. The localization of genes in

PCOS with hyperandrogenism showed low enrichment in glycoly-

sis/gluconeogenesis. Pyruvate dehydrogenase kinase 4 (PDK4), the

key enzymes during glycolysis, was downregulated in stroma in mid-

secretory endometrium of PCOS. Additionally, PDK4 was signifi-

cantly increased under in vitro decidualization, whereas the inhibi-

tion of PDK4 resulted insufficient decidualization. High concentra-

tion of testosterone could inhibit PDK4 expression by binding and

activating androgen receptor (AR) during decidualization process in

vitro. AMPKand Sirtuin 1 (SIRT1), whichwere important in stimulating

PDK4, were down-regulated by androgen excess. Restrain of AR acti-

vation could stimulate p-AMPK/SIRT1/PDK4 pathway, indicating that

testosterone action on decidualization was mainly dependent on AR

stimulation.

Conclusions: High concentrations of testosterone interrupts decid-

ualization via inhibiting p-AMPK/SIRT1/PDK4 signaling pathway,

and testosterone action on decidualization is mainly dependent

on AR stimulation. We highly suspect that pregnancy failure of

PCOS with hyperandrogenism may be due to reduced PDK4-

mediated glucose metabolism, resulting in disrupted decidualization.

This study proposes a possible mechanism to explain how hyper-

androgenism affects endometrial decidualization and provides

valuable information for understanding the underlying mecha-

nism of interaction between endocrine and metabolism during

decidualization.

SESSION 3: MATERNAL INFLAMMATION AND PROGRAMMING

OF THE FETAL IMMUNE SYSTEM

S03.1 Developmental programming of CD8+ T cell immunity

by the microbial environment

Brian DRudd

Cornell University, Ithaca, NY, USA

Problem. The exposure to microbes in utero and after birth per-

manently programs an individual’s immune system and life-long dis-

ease risk. However, the relationship between microbial exposure and

immune development remains poorly defined.

Method of Study.Wehave developed amousemodel to better under-

stand how the maternal microbial environment shapes the offspring’s

immune system. Our data show that the timing of microbial exposure

has a profound impact on susceptibility to intracellular pathogens later

in life. To identify the underlying mechanisms, we tracked the fate of

CD8+ T cells produced at different stages of life.

Results.We found that the microbial environment alters the setpoint

for immune susceptibility in adulthood by preferentially enhancing

the number and function of fetal-derived CD8+ T cells that persist

into adulthood. We also discovered that microbial education of fetal-

derived CD8+ T cells occurs in the thymus (not in the periphery) and

involves the acquisition of amore effector-like epigenetic program.

Conclusions. Collectively, our results provide a new conceptual frame-

work for understanding how microbial colonization in early life leads

to life-long, and potentially irreversible, changes in the offspring’s

immune system.

S03.2 Homeostatic cytokines reciprocally regulate the

emergence and function of prenatal effector T cells

Veronica Locher1, Sara Park2, StephanieMakredes2, Daniel Bunis2,

Gabriela Fragiadakis2, Joanna Halkias2

1University of Chicago, Chicago, Illinois, USA; 2University of California, San

Francisco, San Francisco, CA, USA

Pregnancy is a critical time for the development of the human immune

system; early host interactions with the in utero environment result

in immune imprinting, a form of long-lasting memory with enduring

effects on immune reactivity and health. We previously showed that

fetal-specific memory T cells were distinctly abundant in the develop-

ing human intestine. These PLZF+ CD4+ T cells also accumulated in

the cord blood of preterm infants and displayed enhanced capacity for

TNFa and IFNg production. Yet the signals that drive their intestinal

accumulation and maturation are not well understood. We now show

that PLZF+ CD4+ T cells are a functionally heterogeneous population

composed of distinct subsets of effector cells that share transcriptional

features with conventional T helper cells. Moreover, we demonstrate

spatial segregation of effector function between the intestine and the

draining mesenteric lymph node and provide evidence that tissue spe-

cific cues support thepreferential accumulationand functionalmatura-

tion of prenatal PLZF+CD4+T cells. Thiswork identifies criticalmech-

anisms of human prenatal immune maturation and contributes to our

understanding of early life immunity.

S03.3 Immunological sexual dimorphism in mouse placenta

and its response to benzene exposure

Jiahui Ding, AnthonyMaxwell, Nicholas Adzibolosu, Anna Hu,

Marianna Sadagurski, Lucas Debarba, DouglasMRuden, Gil Mor

Wayne State University, Detroit, MI, USA

Problem: Benzene is a colorless, flammable liquid with a gasoline-like

odor, which is a major source of environmental pollution. Benzene

exposure during pregnancy in humans is associated with several

adverse outcomes, such as preterm birth, low birth weight and

childhood leukemia in the offspring. Several studies have shown the

direct effect of benzene in various fetal organs such as the brain.

However, the mechanism associated with these detrimental outcomes

induced by benzene exposure during pregnancy is poorly understood.

Here we tested the hypothesis that exposure to benzene induces

maternal immune activation and its impact on placental function.

We report the presence of immunological sexual dimorphism in the

placental response which will lead to abnormal placental function and

intrauterine growth restriction (IUGR) in mice.
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Method of Study: Female C57BL/6 pregnant mice were exposed to

benzene (50 ppm) for 5h/day fromE0.5 to E17.5 using inhalation cham-

bers. On E17.5, mice were sacrificed and tissues for RNA sequencing

and proteomics were collected. Pregnancy outcome and fetal param-

eters were evaluated, and cytokine expression was determined by

Luminex. RNA sequencing and proteomics data were analyzed by

iPathwayGuide.

Results: Exposure of benzene during pregnancy leads to maternal

inflammation characterized by increased concentrations of circulating

pro-inflammatory cytokines, including IL-1α, IL-1β, IL-10, IL-12 (p70),

Eotaxin, TNFα, IL-17 and IFN-gamma. Fetal resorption, impaired pla-

cental vascularity, and IUGR were all observed in our model. RNA

sequencing and proteomics data displayed an acute inflammatory

response in both female andmale placentas. Interestingly,weobserved

immunological sexual dimorphism in placental samples leading to dif-

ferential responses to benzene exposure inmale and female placentas.

Conclusions: We present the characterization of a mouse model of

maternal inflammationassociatedwith theexposure tobenzeneduring

pregnancy and report for the first time an immunological sexual dimor-

phism in the placenta and a differential response to benzene. Our data

suggests that benzene-induced maternal and placental inflammation

may underlie the reported pregnancy complications. Furthermore, the

sexually dimorphic placental response to benzene may differentially

shape fetal development and the postpartum responses to pathogens

betweenmale and female offspring. Our findings provide a new insight

into the gender differences in long-term immunity after birth.

S03.4 (Oral Abstract Presentation) Dose-response and minimal

duration of administration of a novel IL-1R antagonist, rytvela,

for prevention of preterm birth and neonatal injury

Tiffany Habelrih1,2, David-Étienne Tremblay1, Erica Di Battista3,

France Côté1,2, Xin Hou2, Sarah-Eve Loiselle1,2, ChristianeQuiniou2,

DavidWOlson4, Sylvain Chemtob1,2

1Université deMontréal, Montreal, Qc, Canada; 2CHU Sainte-Justine, Mon-

treal, Qc, Canada; 3Boston University, Boston, MA, USA; 4University of

Alberta, Edmonton, AB, Canada

Problem: Preterm birth (PTB) is the leading cause of neonatal morbid-

ity and mortality. Studies have shown that interleukin-1 (IL-1) plays a

major role in the pathophysiology of PTB as it participates in induc-

ing the production of pro-inflammatory mediators and uterine activat-

ing proteins (UAPs) leading to labour.More importantly, uteroplacental

inflammation, associatedwithPTB’s parturition pathways, is detrimen-

tal to fragile fetal tissues and leads to long term sequalae and devel-

opmental deficits. Our group has developed an allosteric antagonist

of IL-1’s receptor, Rytvela, found to be potent and safe in preventing

PTB by suppressing inflammation via the inhibition of theMAP-Kinase

pathway while preserving the NF-kB pathway (important in immune

vigilance). Rytvela has been shown to inhibit inflammatory upregula-

tion anduterine activation aswell as preserving fetal development. The

study aimed to further pre-clinical development of Rytvela by evaluat-

ing its optimal dose and minimal duration of intervention to inhibit the

inflammatory cascade, prolong gestation and promote neonatal out-

come.

Method of Study: Pregnant CD-1 mice were injected with LPS (10

ug i.p.) or IL-1b (1 ug/kg i.u.) on gestational day (G) 16 to induce

preterm labour. Rytvela was injected at different doses (0.1, 0.5, 1, 2,

4mg/kg/day s.c.) fromG16 toG19. To evaluate theminimal duration of

treatment, mice were injected with rytvela (2 mg/kg/day s.c.) over the

courseof 24, 36or48hours. Rateof prematurity (<G18.5) andneonate

survival and weight at birth were evaluated. Gestational tissues (pla-

centa, plasma, fetal membrane, uterus, amniotic fluid) were collected

onG17.5 toquantify cytokines, pro-inflammatorymediators, andUAPs

byRT-qPCRandELISA.Neonatal lungs, intestines, and brainswere col-

lected on PT1 and PT7 and analyzed biochemically and histologically.

Results: Rytvela exhibited a dose-response profile and achieved Emax

at a dose of 2 mg/kg/day by reducing 70% of LPS-induced PTBs as well

as 60% of IL-1b-induced PTBs. Rytvela also attained Emax at a dose

of 2 mg/kg/day by increasing neonate survival by up to 65% in both

models of PTB. This same dose was most optimal in inhibiting pro-

inflammatory mediators (up to 500-fold decrease) and UAPs in all ges-

tational tissues (p<0.05). Rytvela protects fetuses from inflammatory

insult as of 24 hours preserving lung and intestinal integrity and pre-

vents PTB and fetal mortality by 60% and 50% respectively as of 36

hours of treatment (p<0.05).

Conclusions: Emax of Rytvela at improving birth outcome and prevent-

ing inflammatory upregulation was achieved at 2 mg/kg/day and as of

36 hours of treatment. Rytvela exhibits desirable properties for the

safe prevention of PTB and neonatal tissue injury.

S03.5 (Oral Abstract Presentation) Benzene exposure during

pregnancy leads to respiratory viral infection sensitivity in adult

offspring

AnthonyMaxwell, Jiahui Ding, Nicholas Adzibolosu, Annie T Nguyen,

Anna Hu, Gil Mor

Wayne State University, Detroit, MI, USA

Problem: Benzene is the sixth most produced chemical worldwide

each year. Exposure to benzene during pregnancy has been associated

with several reproductive and developmental complications, such as

preterm birth, low birth weight, and immunological complications in

the offspring. Several studies have shown the direct effect of benzene

on fetal development, especially abnormal immune system develop-

ment. However, themechanism associatedwith these detrimental out-

comes induced by benzene exposure during pregnancy is poorly under-

stood. Here we tested the hypothesis that exposure to benzene leads

to respiratory virus sensitivity in the adult offspring, which is associ-

ated with reprogramming of the fetal thymus. We demonstrate that

in utero exposure to benzene is associated with abnormal differenti-

ation of CD8+ T cells leading to respiratory virus sensitivity in adult

offspring.

Method of Study: Female C57BL/6 pregnant mice were exposed to

benzene (50 ppm) for 5h/day from E0.5 to E17.5 using full body inhala-

tion chambers. Pregnant mice were allowed to deliver their litters.
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Pups were infected with MHV68 when they were 35 days old and sac-

rificed on day 42. Thymuses, spleens, and lungs from the offspringwere

harvested to assess viral titers and changes in immune cell populations

via qPCR and flow cytometry, respectively.

Results: Mice exposed to benzene in utero show increased MHV68

viral titers in the lung and spleen compered to normal control. The

reduction in the anti-viral response is associatedwith decreasedCD8+

T cells. Analysis of the thymic T cell population reveled a significant

decrease in the singleCD8+T cells but normalDouble Positive and sin-

gle CD4+T cells; suggestive of a disruption on the single CD8+ T cells

differentiation linage.

Conclusions: We report that in utero exposure to benzene has a major

impact onT cell development specifically in theCD8+T cell linage. This

reprogramming in utero translates to increased MHV68 viral titers in

the spleen and lung of adult benzene offspring. Our preliminary data

suggests that the reduced capacity to control respiratory viral infec-

tion is due to the decrease in CD8+ T cells, which is associated with

a disruption in the thymus of maturation of single CD8+ T cells. Our

findings provide novel information in order to explain hypersensitivity

to respiratory infections that is observed in some children.

SESSION 4: INNATE IMMUNE DEFENSES IN REPRODUCTIVE

IMMUNOLOGY

S04.1 Single cell transcriptomic analysis reveals dynamic

placental immunomodulation by GBS during pregnancy

Felicia Kuperwaser1, Gal Avital1, Michelle J. Vaz1, Kristen N. Noble2,

Allison N. Dammann3, TaraM. Randis4, DavidM. Aronoff5, Adam J.

Ratner1, Itai Yanai1

1NYU Grossman School of Medicine, New York, NY, USA; 2Vanderbilt Uni-

versityMedical Center, Nashville, TN,USA; 3Renaissance School ofMedicine

at Stony Brook University, Stony Brook, NY, USA; 4University of South

Florida, Morsani School of Medicine, Tampa, FL, USA; 5Indiana University

School of Medicine, Indianapolis, IN, USA

Group B Streptococcus (GBS) is a pathobiont that can ascend to the

placenta and cause adverse pregnancy outcomes, in part through pro-

duction of the toxin β-hemolysin/cytolysin (β-h/c). Innate immune cells

have been implicated in the response to GBS infection, but the impact

of β-h/c on their response is poorly defined. We show that GBS mod-

ulates innate immune cell states by subversion of host inflammation

through β-h/c, leading to worse outcomes. We used an ascending

mouse model of GBS infection to measure placental cell state changes

over time following infection with a β-h/c-deficient and isogenic wild-

type GBS strain and recapitulated our results in primary human pla-

cental macrophages. Single cell RNA-Seq analysis identified cell state

changes in responding cells, which suggest that β-h/c-producing GBS

elicit a worse phenotype through suppression of host inflammatory

signaling in placental macrophages and neutrophils. Our findings have

implications for identification of new targets in GBS disease to support

host defense against pathogenic challenge.

S04.2 The placenta secretome facilitates macrophage

polarization

ChristinaMegli1,2, Carolyn Coyne3, Sharon Hillier1,2

1University of Pittsburgh School of Medicine, Pittsburgh, PA, USA; 2Magee

Womens Research Institute, Pittsburgh, PA, USA; 3Duke Vaccine Institute,

Durham, NC, USA

Problem: Both fetal and maternal macrophages are abundant during

pregnancy. These cells have the ability to polarize to distinct pheno-

types, but the functional role at the maternal-fetal interface remains

uncharacterized. The mechanisms of macrophage regulation during

pregnancy are unknown.

Method of Study: We utilize an in vitro model of placen-

tal macrophages using placental explants and THP-1 derived

macrophages. In this study, we determined howmacrophages respond

to placental conditioned media from human chorionic villi explants

obtained from non-laboring preterm women at the time of cesarean

delivery. Macrophage phenotypes were characterized by cell surface

marker expression (flow cytometry), transcriptional profile (RNA-Seq

and RT qPCR), and protein secretion (ELISA). Placental conditioned

macrophages were then washed and exposed to proinflammatory

stimuli (IFNγ and LPS) andmacrophage response was characterized.

Results: We demonstrate that THP-1 macrophages that are exposed

to placental conditioned media have a distinct and unique pheno-

type, with alterations in transcription, cell surface marker expression

and cytokine production. Cell surface markers have a mixed pheno-

type with increased co-expression of markers associated with diverse

functions (CD86/CD163). Genes encoding immunoregulatory and

angiogenesis-associated cytokines and chemokines were upregulated

and these were reflected in protein secretion (IL-10, amphiregulin,

CCL-20, CXCL-1, p<0.005).When placental conditionedmacrophages

were exposed to proinflammatory stimuli, resulting TNFα and IL-1β
secretion was abrogated (P<0.0005).

Conclusions: Theplacenta secretomemodulatesmacrophagepolariza-

tion distinctly and uniquely towards an immunomodulatory andwound

healing phenotype. This polarization results in a blunted inflammatory

response.

S04.3 Towards defining the role of macrophages in the

intrauterine immune response to GBS infection during pregnancy

Kristen NNoble1, DavidMAronoff2

1Vanderbilt UniversityMedical Center, Nashville, TN, USA; 2IndianaUniver-

sity, Indianapolis, IN, USA

Problem: Group B Streptococcus (Streptococcus agalactiae, GBS) is a

leading bacterial cause of stillbirth, early onset neonatal sepsis (EOS),

and meningitis, which commonly result from the in utero inoculation

of the fetus before delivery. Although there are a number of protec-

tive mechanisms against fetal infection, which include the influence of

the normal vaginalmicrobiome and secretion of antimicrobial peptides
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of the cervical mucous plug and amniotic fluid, the fetal membranes

(choriodecidua and amnion) and placenta represent a critical “final bar-

rier” between the lower genital tract and the incubating fetus. To date,

there has not been a comprehensive analysis of the in vivo progres-

sion of the innate immune response to infection at the maternal-fetal

throughout pregnancy. Macrophages, with the potential for pathogen

recognition and effector function, are a key component of the fetal

membrane and placental innate immune system. We hypothesize that

maternal and fetal macrophages contribute to host protection and the

inflammatory responses to invasive pathogens such as GBS.

Method of Study: We have adapted a well-established mouse model

of ascending GBS infection during pregnancy. We intravaginally infect

pregnant wild-type (C57Bl/6) mice at embryonic day 15 (E15) with

GBS. 48 hours after vaginal inoculation (on E17), the pregnant mice

are euthanized for harvest of tissue samples. Macrophage depletion is

induced after IP injection of an anti-F4/80+ antibody on E14 and E16.

Rates of preterm delivery are noted prior to tissue harvest. Samples

are processed for flow cytometry, immunofluorescence, assessment of

bacterial colonization, and ELISA.

Results: We find that global F4/80+ macrophage depletion alone

in mid-late gestation does not induce preterm birth. However,

there is a trend towards increased GBS-induced preterm birth with

macrophage depletion. Furthermore, F4/80+ macrophage depletion

in mid-late gestation increases GBS colonization of the reproductive

tract while altering cytokine profiles in a tissue compartment specific

manner.

Conclusions: This data directly implicates intrauterine macrophages

in GBS-induced preterm birth and in controlling bacterial ascension

through the reproductive tract. Future studies will aim to define any

differentialmechanismsof intrauterinematernal and fetalmacrophage

maintenance of mid-late gestation pregnancy as well as in protection

against GBS infection.

S04.4 (Oral Abstract Presentation) Combined

estrogen/progesterone treatment enhances innate epithelial

immunity against intravaginal ZIKV but limits T cell recruitment

to the reproductive tract

Andrew TGustin1, Kathleen Voss1, Inah Golez1, Michael S Diamond2,

Nichole Klatt3, Michael Gale, Jr.1

1Department of Immunology, University of Washington, Seattle, WA, USA;
2Departments of Medicine, Molecular Microbiology, Pathology & Immunol-

ogy, Washington University, St. Louis, MO, USA; 3Department of Surgery,

University of Minnesota, Minneapolis, MN, USA

Zika virus (ZIKV) is an emerging Flavivirus that can replicate in the

reproductive tract and undergo sexual transmission. In vivo studies

have since demonstrated that sexual transmission increases the rates

of maternal-to-fetal transmission, fetal infection, and the likelihood of

congenital Zika syndromemarked by developmental impairments. The

mechanisms that make the female reproductive tract (FRT) a favorable

niche for Zika and other viruses are not well understood.

We performed intravaginal ZIKV challenge with a mouse-adapted

ZIKV/Dakar in C57BL6/J mice featuring knock-in of the human STAT2

gene. This fully immunocompetent model allows ZIKV to antagonize

STAT2 and recapitulates many of the virus-host dynamics observed

in human infection. We performed infections in both diestrus and

proestrus to investigate the breadth of innate immune activation

across the FRT and lymph system. To assess hormonal regulation of

infection and immunity, we conducted virological, immunological, and

transcriptomic analyses, with additional single-cell analyses of the

lower FRT during ZIKV infection under each condition. Findings were

substantiated using in vitro organotypic cultures of human vaginal

epithelia and through additional bioinformatic analyses of public data

sets in the Gene ExpressionOmnibus.

Intravaginal ZIKV infection during diestrus triggered rapid innate

immune activation within the FRT, draining lymph nodes and spleen.

This innate immune response in the FRTwas associatedwith increased

differentiationof the squamousepithelium, suggesting thatZIKV infec-

tion imparts a programmed acceleration of cell turnover. Assess-

ment of intravaginal ZIKV infection of ovariectomized mice revealed

that ZIKV levels in the cervix and uterus were significantly ele-

vated when animals received estrogen and progesterone in combi-

nation (proestrus) compared to progesterone alone (diestrus). Flow

cytometry studies demonstrated that while CD8 T cells were read-

ily recruited to the FRT upon ZIKV infection of diestrus-stage mice,

mice receiving combination hormone treatment failed to recruit a CD8

T cell response in the FRT. Single-cell transcriptomic profiling of the

FRT revealed that vaginal epithelial cells from mice receiving com-

bined estrogen and progesterone induced expression of genes that

impair T cell recruitment and activation, including Pdl1, Tgfb, and

Arg1.

Our studies show that vaginal epithelial cells play a key role regulating

the immune response during intravaginal ZIKV infection. In addition

to mediating a rapid innate immune response against ZIKV, our results

suggest that the vaginal epithelium leverages homeostaticmechanisms

of cell turnover to accelerate pathogen expulsion. While these mecha-

nisms are utilized independent of hormone status, when estrogen and

progesterone levels are high, the epithelial response includes a block

on T cell recruitment to the FRT. These findings may explain why the

FRT can provide a favorable niche for ZIKV infection and persistence

during pregnancy, when both estrogen and progesterone are signifi-

cantly elevated.

S04.5 (Oral Abstract Presentation) Progesterone, vitamin D and

inflammation as markers of immune activation and microbial

translocation in preterm delivery among women with HIV

AnnaMPowell1, Deborah Persaud1, Jean R Anderson1, Deborah

Kacanek2, Yanling Huo2, Kevin Psoter1, Lisa R Yanek1, Khalil

Ghanem1, Irina Burd1

1Johns Hopkins University School of Medicine, Baltimore, MD, USA;
2Harvard T.H. Chan School of Public Health, Boston, MA, USA
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Problem: To determine the association between maternal markers

of immune activation and microbial translocation with preterm birth

(PTB) from a cohort of women living with HIV.

Method of Study: This frequency matched case-control study used

de-identified patient samples requested from the InternationalMater-

nal Pediatric Adolescent AIDS Clinical Trials Group (IMPAACT) Proto-

col P1025 study for secondary plasma analysis. Patientswere excluded

based on availability of <3 mL of plasma sample available, having a

plasma specimen collected <3 weeks after a blood transfusion, hav-

ing a viral load measured outside of 4 weeks of the plasma speci-

men collection date, elevated HIV viral load (>400 copies/mL), expo-

sure to systemic steroid medications, recent blood transfusion and

active inflammatory bowel disease. Frequency matching of preterm

cases (gestational age <37 weeks) to term birth controls was per-

formed on basis of maternal race, number of available plasma spec-

imens and timing of plasma sample collection. Stored plasma sam-

ples were thawed and analyzed for progesterone, 25-hydroxy vita-

min D, soluble CD14, intestinal fatty acid binding protein, LPS-binding

protein, and inflammatory cytokines (IL-1B, IFN-gamma, IL-6, TNF-

alpha) according to RIA/ELISA kit manufacturer instructions. Charac-

teristics were compared between those who delivered at term ver-

sus preterm, overall and within trimester strata, using Fisher’s exact

tests and Wilcoxon rank sum for categorical or continuous vari-

ables, respectively. Logistic regression modeling was used to exam-

ine the association between delivery timing as a categorical variable

and co-variates, accounting for matching and trimester of specimen

collection as class variables. All data analyses were performed using

SAS 9.4 (Cary, NC). A p-value of≤0.05 was considered statistically

significant.

Results: Our study included 104 women experiencing PTB (n = 47

with 2 longitudinal plasma samples and n = 57 with 1 plasma sam-

ple) compared to 104 women experiencing term births (n = 47 had

2 longitudinal plasma samples and n = 57 with 1 plasma sample.)

Mean age of women with PTB was 31.3 (± 6.2) years versus 28.4

(± 5.7) years for term birth. Women experiencing PTB had lower

pre-pregnancy body mass index (BMI) (28.9 ±9.3 vs 33.1± 10) and

more frequent prior preterm births [PTB 31/104 (29.8%) versus TB

14/104 (13.5%)). Antiretroviral therapy exposure prior to pregnancy

(± 4 weeks) occurred more frequently among women who experi-

enced preterm versus term birth (83.7% vs 70.2%) but the type of

ART exposure by drug class did not differ between cases and con-

trols. In logistic regression, older maternal age [aOR 1.08, (95%CI

1.02-1.15), P = 0.01], lower pre-pregnancy BMI [aOR 0.95, (95%CI

0.92-0.99), P= .02] and lower log progesterone concentration (ng/mL)

[aOR 0.47, (95%CI 0.27-0.81), P = .007] were significantly associated

with PTB after adjustment for race/timing of plasma specimen collec-

tion stratification, SCD14 and log FABP-2 concentration (accounting

for trimester of plasma specimen collection) and pre-pregnancy ART

exposure.

Conclusions: PTB among WLWH with HIV viral load ≤400 copies/mL

was associated with plasma progesterone, older maternal age and

lower pre-pregnancy BMI. Markers of immune activation, inflamma-

tory cytokines and maternal vitamin D concentration were not signif-

icantly associatedwith PTB after adjusting for covariates in this cohort

of pregnant womenwith low level HIV viremia.

SESSION 5: INFLUENCE OF HOST METABOLIC SYNDROMES ON

REPRODUCTIVE IMMUNOLOGY AND HOST-PATHOGEN

INTERACTIONS

S05.1 Diabetes mellitus and Group B Streptococcus vaginal

colonization, consequences of excess glucose at the

host-pathogen interface

Ryan SDoster

Vanderbilt University Medical Center, Nashville, TN, USA

Problem: Streptococcus agalactiae, also knownasGroupBStreptococ-

cus (GBS), is a common cause of perinatal infections including neona-

tal sepsis and chorioamnionitis. Rectovaginal colonization with GBS is

a significant risk factor for invasiveGBS disease during pregnancy. Dia-

betes mellitus is an increasingly common metabolic syndrome during

pregnancy. Diabetes increases risk for invasive GBS disease in non-

pregnant adults but the impact on GBS rectovaginal colonization is

less clear. We sought to define the impact of diabetes on GBS vaginal

colonization and examine how excess glucose might alter GBS-vaginal

epithelial cell interactions andmight promoteGBS vaginal colonization

and infection.

Method of Study: To understand how hyperglycemic conditions alter

GBSphysiology, particularly biofilm formation, severalGBS strains rep-

resenting different capsular types were grown in media with increas-

ing concentrations of glucose and evaluated for in vitro biofilm forma-

tion by a crystal violet plate assay and scanning electron microscopy.

To evaluate the impact of excess glucose on colonization of vaginal

cells, VK2 vaginal epithelial cells were cultured in transwell structures

exposed to normal media (5.5 mM glucose, 100 mg/dL) or high glucose

conditions (up to 20mM, 360mg/dL) prior toGBS infection. Co-culture

experiments were evaluated by scanning electron microscopy, histol-

ogy, and cytokine analysis.

Results: GBS strains grown in media with increasing concentra-

tions of glucose demonstrated significantly enhanced biofilm forma-

tion in vitro as determined by crystal violet staining. Scanning elec-

tron microscopy and histology examination of GBS-vaginal cell tran-

swell co-cultures demonstrated pronounced biofilm structures in co-

cultures grown under high glucose conditions compared to standard

cell culturemedia. Cytokine analysis demonstrated that, when infected

with GBS, vaginal epithelial cells cultured under high glucose con-

ditions secrete significantly less proinflammatory cytokines includ-

ing IL-6, GM-CSF, and IL-8 compared to cells cultured in standard

media. High glucose conditions stimulated release of IL-1 receptor

antagonist (IL-1RA) during infection compared to standard culture

conditions.

Conclusions: Together, these results indicate high ambient glucose

influences GBS growth and biofilm formation and modulates vaginal

epithelial inflammatory signaling. These physiologic changes may pro-
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mote stableGBScolonization and increase the risk for vaginal coloniza-

tion and infection during pregnancy.

S05.2 Maternal obesity and early life immune changes in

offspring

AlinaMaloyan

Oregon Health & Science University, Portland, Oregon, USA

Obese mothers predispose their offspring to become obese and

metabolically unhealthy, thus initiating a vicious trajectory of obesity

and its health-related consequences in subsequent generations. There-

fore, the worldwide epidemic of obesity is not only a result of seden-

tary lifestyle or poor diet but is also a consequence of a developmen-

tal programming switched on by an adverse intrauterine environment.

After decades of searching for potential mechanisms, we now know

that impaired immune function is crucial for the progression of obesity

and its related diseases; indeed, obesity is a state of chronic, low-grade

inflammation. In reproduction, inflammatory processes are implicated

in every step, from ovulation to implantation, to labor. Impaired inflam-

matory responses shift the immunological balance toward activation

of pathological inflammation, leading to adverse pregnancy outcomes,

such as preterm birth, preeclampsia, andmiscarriage. Clinical evidence

demonstrates that obesity in pregnancy is associated with increased

systemic inflammation in mothers and impaired regulation of immune

cells in response to pathogenic stimulation. Data from our lab and oth-

ers show that this inflammation extends to the placenta, suggesting

thatmaternal obesity exposes the fetus to chronic inflammation during

development. To understand the effect of maternal obesity on immune

function in offspring, we have recently developed a mouse model of

maternal high-fat diet (HFD)-induced obesity. In our model, the adult

offspring of obese mothers develop cardio-metabolic abnormalities

previously shown in humans; those include obesity, glucose intoler-

ance and insulin resistance, hypertension, and kidney dysfunction. We

found that the offspring of HFD-fedmothers accumulate immune infil-

trations in vital organs, including liver and adipose tissues, and show

signs of immunosenescence at as early as three weeks of age. We will

discuss the potential roles this early-life inflammation might play in

the metabolic abnormalities in the offspring of obese mothers. We

believe that a better understanding of mechanisms of developmental

programming will ultimately lead to interventions into its deleterious

effects.

S05.3 Uterine immune cells: The shaping role of inflammation

in pregnancy

Alexander G Beristain

University of British Columbia, Vancouver, BC, Canada

Problem: In early pregnancy, establishment of the functional layer of

the uterus and the early stages of placental development are reg-

ulated in part by diverse subsets of uterine immune cells. Uterine

immune cells, in particular innate natural killer (NK) and myeloid sub-

sets, are thought to play important roles in promoting uterine angio-

genesis, blood vessel remodeling, and immuno-tolerance towards fetal

tissue, all while retaining the ability to maintain immunity against

potential pathogens. The timing and severity of infection, the down-

stream inflammation, as well as the resulting immune response, can

dictate pregnancy outcome. However, little is known about the kinet-

ics and activities of uterine myeloid and NK populations following

infection.

Method of Study: To address how inflammation affects local uter-

ine immune cell composition and function in utero, my laboratory has

examined how conditions of obesity and inflammatory challenge in

humans andmice regulate innate immune cell subset kinetics and func-

tions.

Results: We show that obesity in humans and mice correlates with

increased systemic inflammation and enhanced cytotoxic readouts

in tissue resident uterine NKs. Inflammatory challenge, induced by

lipopolysaccharide treatment in early pregnancy in mice results in

dose-dependent increases in systemic levels of inflammation that coin-

cide with step-wise changes and activities of myeloid sub-populations

(monocytes, macrophages) and changes in both conventional and tis-

sue resident varients of uterine NKs.

Conclusions: Together, this work addresses how conditions in preg-

nancy associated with inflammatory challenge affect innate immune

cell processes and dynamics in early pregnancy. Importantly, this work

sheds light into how chronic and acute conditions shape the uterine

immune cell environment.

S05.4 (Oral Abstract Presentation) A regulatory battle produces

fragile tolerance to pregnancy in Type 1 Diabetes

KelseyMcNew1, Alexander Falk2, Kelli Boyd3, Daniel Moore2

1Vanderbilt University School of Medicine, Nashville, Tennessee, USA;
2Vanderbilt University Medical Center, Nashville, Tennessee, USA; 3Gilead

Sciences, Foster City, California, USA

Problem: Pregnancy presents an incredible challenge to the autoim-

munity that underlies Type 1 Diabetes (T1D); while patients experi-

ence autoreactivity towards their own pancreatic beta cells, they are

somehow able to develop tolerance towards foreign antigens present

in the developing fetus. T1D is the only autoimmune disease in which

controlling immunity is not part of a standard treatment regimen;

as such, it presents the opportunity to examine how autoimmunity

and tolerance induction in pregnancy can interact. Regulatory T cells

(Tregs), which fail to protect the pancreas, are found to be increased

in cord blood from patients with T1D; however, we lack information

about what this increase may mean, or how Treg functionality may be

altered.

Method of Study: We used pre-diabetic NOD mice, a mouse model

of T1D, as well as placental sections from patients with T1D, patients

with Type 2 Diabetes (T2D), and healthy controls. We performed flow
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cytometry on mouse placentas and multiplex immunohistochemistry

on human placentas. Additionally, we treated mice during pregnancy

with a monoclonal antibody that reacts with CD25 (aCD25) to deplete

Tregs.

Results: We mated non-autoimmune B6 females with NOD males

(B6♀NOD♂) and NOD females with B6 males (NOD♀B6♂) to cre-

ate genetically identical fetuses that differ only by the uterine envi-

ronment in which they were gestated. We found that while only

67% of NOD♀B6♂ fetuses appeared normal (compared to 98% of

B6♀NOD♂ fetuses), both pairings appeared to have similar percent-

ages of placental Tregs of total cells. When Tregs were depleted with

aCD25, NOD pregnancies were severely affected; 19% of fetuses

fromNOD♀B6♂pairs treatedwith aCD25appearednormal, compared

to 96% of fetuses from B6♀NOD♂ pairs. B6♀NOD♂ mice appear to

increase Treg trafficking to the placenta to compensate for peripheral

depletion.

Human placentas from patients with T1D had significantly fewer

Foxp3+ cells as a percentage of total DAPI+ nuclei. This deficit was

driven by fewer Tregs in patients with lowA1cs (4.9-6.5). Patients with

T2D had similar Treg percentages across all A1cs.

Conclusions: While fetuses from B6♀NOD♂ and NOD♀B6♂ pairs are

genetically identical and have similar percentages of placental Tregs,

differences in responses to Treg depletion indicate the fragility of tol-

erance to pregnancy in NODmice. When challenged via aCD25 treat-

ment, the ability of B6 mice to direct additional Tregs to protect the

developing fetuses portends a tolerogenic mechanism absent in NOD

mice. Additionally, the deficit in Tregs from patients with T1D and low

A1cs may illustrate the complexity of autoimmunity during pregnancy

and provide insight into the pregnancy complications experienced by

patients with target A1cs.

S05.5 (Oral Abstract Presentation) Birth: An overlooked immune

event in the newborn periphery and brain?

Alexandra Castillo-Ruiz1, Carla D Cisternas2, Hannah Sturgeon1,

Nancy G Forger1

1Georgia State University, Atlanta, GA, USA; 2Instituto de Investigación

Médica Mercedes y Martín Ferreyra INIMEC-CONICET-UNC, Cordova,

Argentina

Problem: Birth is precededby inflammation at the fetal/maternal inter-

face. Additionally, the newborn experiences stimuli (hypoxia, mechan-

ical pressure, colonization by microbiota) that under any other cir-

cumstance could elicit an immune response. It is unknown, however,

whether birth elicits an inflammatory response in the newborn that

extends to the brain. It also unknown whether birth mode may alter

such a response.

Method of Study: The effects of birth on the periphery were assessed

bymeasuring corticosterone and pro- (IL-1β, IL-6, TNF-α) and anti- (IL-
10) inflammatory cytokines in the plasma of mouse offspring at sev-

eral timepoints spaced closely before (embryonic day (E)16.5, E18.5,

E19) and after a vaginal or Cesarean birth (postnatal day (P)0 (3h after

birth), P1, P3, and P23). The effects of birth on the brain were exam-

ined by measuring cytokine mRNA expression and microglial number

and morphology in regions highly responsive to immune challenges:

the paraventricular nucleus of the hypothalamus (PVN) and hippocam-

pus. Finally, to test whether birth itself causes cytokine production or

microglia expansion,wemanipulatedbirth timing by advancing birth by

a day.

Results:We foundhighest levels of IL-6onedaybeforebirthand surges

in corticosterone and IL-10 following birth, regardless of birthmode. In

both the PVN and hippocampus, we found a marked increase in TNF-α
expression a day after birth and rapid increases in microglial cell num-

ber in the first three days postnatal, with subtle differences by birth

mode. Remarkably, advancing birth by a day advanced the increases in

all of themarkers tested.

Conclusions: Our results indicate that birth triggers an immune

response in the body and brain of offspring. We previously reported

that birth causes acute changes in neuronal cell death and neural acti-

vation, and our current findings may provide a mechanism for these

effects. Taken together, our work provides further evidence for birth

as an important orchestrator of brain development.

SESSION 6: PRENATAL AND EARLY LIFE DETERMINATION OF

CHILDHOOD HEALTH AND DISEASE

S06.1 We Are What Our Mothers Made Us: Lessons from

Epigenetics

Irina Lehmann

Charite Hospital, France

S06.2 Role of the maternal microbiome in shaping

development and function of the neonatal immune system

Kathy DMcCoy

University of Calgary, Calgary, Alberta, Canada

After birth, the gut and other mucosal and barrier surfaces are colo-

nized with microbes that are primarily transferred from the mother.

The neonatalmicrobiome then plays a critical role in shaping the devel-

opment and maturation of the neonatal immune system. However, we

have found that even prior to birthmicrobial products andmetabolites

derived from thematernal microbiome are transferred to the offspring

where they influence immune development. We are investigating the

cellular and molecular pathways by which the maternal microbiome

educates the developing immune system and determining whether

maternal microbiomemodulation of the neonatal immune system pro-

vides protection from neonatal infection.
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S06.3 Antibiotic use during pregnancy: Influence on the gut

microbiome, immune system development and asthma

susceptibility in murine offspring

MoumenM. Alhasan1, Oliver Hölsken1, Claudia Dürr1, Sofia Helfrich1,

Nora Branzk1, Dominik Leitz1, Julia Gräber-Dürr1, Swarali Datye1,

Stefanie Gamradt1,WilliamMohn2, Melanie L. Conrad1

1Charité Universitätsmedizin Berlin, Berlin, Berlin, Germany; 2University of

British Columbia, Vancouver, British Columbia, Canada

Problem: Both epidemiological studies and mouse models demon-

strate that antibiotic use during pregnancy is associatedwith increased

asthma risk in the offspring, however it is unknown which factors con-

tribute to this phenomenon. Antibiotic use has a strong effect on the

maternal and offspring gut microbiome, which is consequently impor-

tant for shaping offspring immune system development. This study

used amouse model to examine how antibiotic treatment during preg-

nancy influences the maternal and offspring gut microbiomes, as well

as immune cell populations in the intestine, blood and lungs of neona-

tal and adult allergic offspring.

Method of Study: We use an established mouse model of antibiotic

treatment during pregnancy that results in increased offspring asthma

severity. Pregnant dams were treated from gestation day 8–17, orally

with 20 mg/kg vancomycin. Control dams were treated with water.

Maternal and offspring feceswere collected at several timepoints.Off-

springwereborn, and at postnatal day (PN)15, somegroupswere sacri-

ficed for an examination of immune system development. At weaning,

the remaining offspring were subjected to an ovalbumin asthma pro-

tocol. Flow cytometric immunophenotyping of the offspring intestine,

blood and lung was performed at both PN15 and in adult allergic off-

spring.

Results: Microbiome: Maternal treatment with vancomycin during

pregnancy resulted in gut dysbiosis in both mother and offspring that

was characterized by increased relative abundance of the genera Bac-

teroides, Escherichia andAkkermansia, accompanied by decreased rel-

ative abundance of the genus Clostridium. Fecal short chain fatty acid

concentrations were also decreased. Intestine: Flow cytometric analy-

sis of the PN15 offspring intestine revealed increased T cell percent-

ages and significant changes to innate lymphoid cell (ILC) populations

in offspring from vancomycin treated dams. Specifically, we observed

increased ILC2 activation (via interleukin 17 receptor B - IL17RB),

and increases in several inflammatory ILC3 intestinal subtypes. After

allergy induction we observed similar changes, with the addition of a

global decrease in CD4+ T cell transcription factor expression (T-bet,

GATA3 and RORgt) in offspring from vancomycin exposed compared

to controls. Blood: Flow cytometric analysis from both PN15 and aller-

gic offspring revealed blood leukopenia accompanied by significantly

increased expression of RORgt in CD4+ T cells. This was accompanied

by increased eosinophil activation (exemplified by increased CD11b

expression). Lungs: Lung tissue analysis from PN15 and allergic off-

spring from vancomycin treated dams revealed significantly increased

CD4+ T cell RORgt expression compared to controls. Additionally,

allergic offspring from this group exhibited increased eosinophil num-

bers and increased high-affinity IgE receptor 1a (Fcer1a) expression

in macrophages and eosinophils, indicating increased reactivity to IgE.

ILC2s in the lung tissuewere also present in significantly increasedper-

centages and showed increased activation status through the expres-

sion of IL7Ralpha and KLRG1.

Conclusions: Antibiotic use during pregnancy is associated with a dys-

biotic maternal gut microbiome that is transferred to the offspring. A

disrupted gut microbiome during neonatal development is associated

with alterations to the developing mucosal immune system in the gut

whichwepropose results in increased immunehyperreactivity through

CD4+ T cell RORgt expression and increased ILC2 and eosinophil acti-

vation.

S06.4 (Oral Abstract Presentation) Changes in concentrations of

cervicovaginal immune mediators across the menstrual cycle: A

systematic review and meta-analysis of individual participant

data

SeanMHughes1, Claire N Levy1, Ronit Katz1, EricaM Lokken1, Nelly

RwambaMugo2, Alison C Roxby2, ElizabethMicks1, Florian Hladik1

1Department ofObstetrics andGynecology, University ofWashington, Seat-

tle, WA, USA; 2Department of Global Health, University of Washington,

Seattle, WA, USA

Problem: Hormonal changes during the menstrual cycle control fertil-

ity and cervicovaginal immunity. Fluid from the cervix and vagina con-

tains cytokines, chemokines, antibodies and other immune mediators.

Many studies have measured immune mediator concentrations in the

female genital tract, but the field lacks a comprehensive picture of how

they change during the cycle.

Method of Study: We performed a systematic review and meta-

analysis of cervicovaginal immune mediator concentrations through-

out the menstrual cycle. Study eligibility included strict definition of

cycle phase and no use of hormonal contraception or intrauterine

device. We sought individual participant data from authors of eligible

studies. We performed random-effects meta-analyses using inverse-

variance pooling to estimate the differences in immune mediator con-

centrations between the follicular and luteal phases. In addition, we

performed a new laboratory study, measuring select immune media-

tors in 200 paired cervicovaginal lavage samples. Our study protocol

was published prior to starting the project at https://doi.org/10.6084/

m9.figshare.12881333.

Results: We screened 1,569 abstracts and determined that 206 were

eligible for further review. After reviewing the full manuscripts for

all 206 studies, we determined that 70 were eligible for the meta-

analysis. We sought data from all 70 eligible studies and obtained data

from 30. The final dataset encompassed 36,906 concentration mea-

surements made on 1,897 samples from 754 participants. 79 unique

immune mediators were measured, of which 46 were measured in at

least 2 studies and could be included inmeta-analysis.

Twelve immune mediators were higher in the follicular phase than

the luteal phase with p < 0.05, including chemokines (especially
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CC-type), antibodies, GNLY, G-CSF, and IL6, IL16, and IL1RA. Seven

of these remained statistically significant after adjustment using the

FDR method and 4 after adjustment by the Holm-Bonferroni method.

Among antibodies, IgG4 and IgM were most elevated in the follic-

ular phase. Three immune mediators (IL1A and two beta defensins)

were higher in the luteal phase; two of these remained significant after

adjustment by both methods. Periovulatory samples were obtained in

only 3 studies and results were inconclusive, but suggestive of reduced

immunemediator concentrations around ovulation.

In terms of absolute concentration, antibodies were detected at much

higher concentrations than any other immune mediators. Other abun-

dant immunemediators included defensins, IL1RA, SLPI, and elafin.

Conclusions: Despite the variability of cervicovaginal immune medi-

ator measurements, our meta-analyses show clear and consistent

changes during themenstrual cycle. Our study emphasizes the need to

control for the effect of the menstrual cycle in future clinical trials and

other studies.

The follicular phase is characterizedby increased chemokines, antibod-

ies, and several interleukins, while the luteal phase is characterized by

higher IL1A and beta-defensins. These cyclical differences may have

consequences in termsof fertility, immunity, and susceptibility to infec-

tion. We hope that this work will foster further studies that will deter-

mine the causes and consequences of these cyclical changes.

S06.5 (Oral Abstract Presentation) Prenatal infection alters

nutrient sensing pathways and amino acid transport in the

placenta

Eliza RMcColl, Micheline Piquette-Miller

Leslie Dan Faculty of Pharmacy, University of Toronto, Toronto, Ontario,

Canada

Problem: Prenatal infection resulting in maternal immune activation

(MIA) increases the chance of the offspring having a neurodevelop-

mental disorder such as autism or schizophrenia. However, the mech-

anism(s) underlying this association are unknown. Since inflammation

has been shown to alter the expression of transporters in the placenta,

we hypothesized thatMIA could alter placental amino acid transporter

expression. Given that placental transport of amino acids is necessary

for proper fetal growth and brain development, such changes could

impair fetal exposure to amino acids and ultimately affect neurodevel-

opment.

Method of Study: MIA caused by the viral mimetic poly(I:C) is known

to induce phenotypic changes in offspring that are consistent with

neurodevelopmental disorders. Poly(I:C) (n = 7–8) or saline (n =

8) was administered to pregnant rats on gestational day 14, and

placental and fetal tissues were collected 6–48 hours later. Term

human placentas from pregnancies complicated with either chorioam-

nionitis (n = 17) or an unidentified active infection (n = 6) were

obtained along with gestational age-matched controls (n = 18). Pro-

tein expression of amino acid transporters was examined in rat pla-

centas, fetal rat brains, and human placentas using immunoblotting.

Levels of free amino acids in fetal rat brains were also measured

via reverse-phase HPLC. Activation of mTORC1 and AMPK signal-

ing was assessed via immunoblotting in both rat and human placen-

tas. Lastly, JAR, a human choriocarcinoma cell line, was treated with

small molecule modulators of mTOR and AMPK to mimic the changes

in signaling seen in vivo. The impact of altered signaling on amino

acid transporter localization was assessed via immunoblotting and

immunofluorescence.

Results: In rat placentas, poly(I:C) significantly downregulated the

amino acid transporters ASCT1 and EAAT2, with a trend towards

decreased SNAT2, at 24–48 hours post-poly(I:C). Similarly, active

infection, but not chorioamnionitis, significantly reduced ASCT1

expression in human placentas, with a similar trend for SNAT2.

SNAT5, EAAT1, and GLYT1 expression was significantly decreased

and levels of multiple amino acids were significantly dysregulated

in fetal brains of poly(I:C)-treated dams. At 6 hours after poly(I:C),

rat placentas showed significant activation of AMPK and inhibition

of mTORC1. Activation of AMPK and inhibition of mTORC1 in JAR

cells both significantly reduced membrane localization of EAAT2 and

ASCT1.

Conclusions: MIA resulting from active prenatal infection decreases

the expression of amino acid transporters in both rat and human pla-

centas, as well as in fetal rat brains. In rats, we also observed functional

changes in the levels of amino acids in the fetal brain. Since amino acids

are essential for proper neurodevelopment, these changes could alter

fetal brain development and contribute to the link between MIA and

neurodevelopmental disorders. It appears thatMIA-mediated changes

in amino acid transporters may be regulated by mTORC1/AMPK sig-

naling, as these pathways were altered in the placentas of poly(I:C)-

treated rats and influenced transporter localization in human placental

cells. Therefore, AMPK and mTORC1 may serve as novel therapeutic

targets for preventing these changes.

SESSION 7: CHRONIC INFLAMMATION AND GYNECOLOGICAL

CANCERS

S07.1 The race between immunity and ovarian cancer: How

tryptophan metabolism shapes the outcome

Kunle Odunsi

University of Chicago, Chicago, IL, USA

Tumor expression of the immunoregulatory enzyme, indoleamine 2,3-

dioxygenase (IDO1) and the PD-1/PD-L1 axis are frequent mecha-

nisms that impede effective anti-tumor immunity in ovarian cancer.We

have shown a link between the twomechanisms by demonstrating that

activation of aryl hydrocarbon receptor (AHR) by kynurenine induced

PD-1 expression. Mechanistically, kynurenine alters chromatin acces-

sibility in regulatory regions of T cell inhibitory receptors, allowing

AHR to bind to consensus XRE motifs in the promoter region of PD-

1. However, blockade of IDO1 has shown limited efficacy in preclinical

models of ovarian cancer and in clinical trials. To uncover underlying
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mechanisms associated with failure of IDO1 blockade, we conducted

a pilot, window-of-opportunity clinical study testing the immunologi-

cal and metabolic effects of an IDO1 inhibitor in patients with newly

diagnosed advanced high grade serous ovarian cancer prior to their

standard tumor debulking surgery. We showed efficient blockade of

the kynurenine pathway of tryptophan degradation with the ovarian

tumormicroenvironment.However, this blockadewas accompanied by

a metabolic adaptation that shunted tryptophan catabolism towards

the serotoninpathwayandelevatednicotinamideadeninedinucleotide

(NAD)+ biosynthetic pathways, whichwas detrimental for T cell prolif-

eration and function. Because NAD+ metabolites could be ligands for

purinergic receptors, we investigated the impact of blocking puriner-

gic receptors in the presence or absence of NAD+ on T cell prolifer-

ation and function. We demonstrated that A2a and A2b, or the combi-

nation ofA2a andA2bpurinergic receptor antagonists rescuedNAD+-

mediated suppression of T cell proliferation and function, and the com-

bination of IDO1 inhibition and A2a/A2b receptor blockade improved

tumor immune signature and survival in an IDO1 over-expressing pre-

clinical mouse model of ovarian cancer. These findings elucidate the

downstream adaptive metabolic consequences of IDO1 blockade that

may undermine efforts to induce tumor-specific T cell responses.

S07.2 Endometrial tumors suppress local CD8+T cell

function

Mickey V Patel1, Zheng Shen1, Marta Rodriguez-Garcia2, Edward J

Usherwood1, Laura J Tafe3, Charles RWira1

1Geisel School ofMedicine at Dartmouth, Lebanon, NH, USA; 2Tufts Univer-

sity School of Medicine, Boston, MA, USA; 3Dartmouth-Hitchcock Medical

Center, Lebanon, NH, USA

Problem: Endometrial cancer is the most common gynecological can-

cer and sixth-most common cause of cancer death in women. With

an average age of diagnosis of 60 years, endometrial cancer primar-

ily afflicts postmenopausal women. Furthermore, incidence rates are

increasing with numbers highest in Western Europe and the United

States.

The endometrial mucosal immune system, and particularly CD8+T

cells, is restricting for restricting tumor growth and survival. There are

two major endometrial CD8+T cell populations: CD103- (tissue non-

resident) and CD103+ (tissue resident) CD8+ T cells. Previous stud-

ies have shown that increased numbers of intra-tumoral CD8+T cells

are associatedwith a better prognosis in endometrial cancerwhile high

numbers of CD103+CD8+ T cells associated with increased positive

outcomes. However, whether endometrial tumors can modulate the

function of intra-tumoral CD8+T cells and the mechanisms by which

this occurs are relatively unknown.

Method of Study: Matched endometrial tumors and adjacent non-

cancerous endometrial tissue were enzymatically digested to gener-

ate a mixed cell suspension from which CD8+T cells were isolated

by magnetic bead selection and further separated based upon CD103

expression. Cytotoxic activity of CD8+T cells against allogeneic target

cells was measured by quantitative time-lapse microscopy using the

IncuCyte ZOOM. Expression of surface and intracellular proteins was

determined by flow cytometry.

Results: Endometrial tumors had significantly greater numbers of

CD8+ cells compared to adjacent non-cancerous tissue. In both tumor

and adjacent tissue, there were significantly greater numbers of resi-

dent CD103+CD8+T cells than non-resident CD103-CD8+T cells.

Overall, cytotoxic killing by tumor CD8+T cells was significantly

lower than killing by CD8+T cells from adjacent tissue. When

CD8+T cells were separated by CD103 expression, both CD103- and

CD103+CD8+T cells from tumor tissue had lower cytotoxic killing

than those fromadjacent tissue. In addition,CD103+CD8+Tcells from

adjacent tissue had significantly lower cytotoxic activity than matched

adjacent CD103-CD8+T cells, while there was no significant differ-

ence between the two populations in tumor tissue.

The expression of granzyme A, granzyme B, and PD-1 were signifi-

cantly lower in tumor CD8+T cells than adjacent CD8+T cells. When

stratified by CD103 expression, granzyme A, B, and PD-1 expres-

sion was selectively suppressed in tumor CD103- but not tumor

CD103+CD8+T cells compared to adjacent tissue.

Secretions from endometrial tumors suppressed cytotoxic killing by

bloodCD8+T cells, and lowered their expression of perforin, granzyme

B, and PD-1 compared to secretions from adjacent tissue. Significantly

higher levels of immunosuppressive TGFβ were present in secretions

from tumors versus adjacent tissue.

Conclusions: There is functional difference between CD8+T cells

in endometrial tumors compared to adjacent non-cancerous tissue.

Endometrial tumors, via their secretions, suppressed cytotoxic killing

by CD8+T cells, potentially via the downregulation of granzyme A and

B. Furthermore, in both adjacent and tumor tissue, it was the non-

resident (CD103-) cells that were the primary contributors for cyto-

toxic killing. Together these studies demonstrate that suppression of

cytotoxic killing by tumor CD8+T cells could potentially aid in the

spread of endometrial cancer.

Supported by NIH AI117739&AG064794, and Norris Cotton Cancer Cen-

ter Developmental Funds (CRW).

S07.3 Cytokine induced SH2 (CISH) containing protein is an

immune check point for NK cells in ovarian cancer

Jasmin C Acosta, Pincas Bitterman, Animesh Barua

Rush University, Chicago, IL, USA

Problem: Immunotherapies are comparatively safer, however, cur-

rently available immunotherapies are less effective against ovarian

cancer (OVCA), a fatal malignancy of women. Additional immunother-

apies are required. OVCA disseminates through diffusion in the peri-

toneal cavity, thus, local immune system plays important roles against

OVCA progression. Although NK cells kill tumor cells directly, tumor

adapts mechanism(s) to suppress/evade NK functions for its progres-

sion. NK cell uses its surface receptor (NKG2D) to bind with its lig-

andsMICA/B express on tumor cells. In addition, NK cell uses IL-15 for
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its stimulation. It is possible, although not known, that ovarian tumor

cells may avoid NK cells either by cleaving MICA/B from its surface or

exhausting NK cells through excessive stimulation by tumor-induced

IL-15 and induction of CISH expression. It is hypothesized that cleav-

ing of NKG2D ligands and induction of CISH may be associated with

prevalence of chronic stress and enhanced GRP78 (glucose regulatory

protein 78, a marker of cellular stress) expression in tumor cells. The

goal of this studywas to understandmolecularmechanisms induced by

ovarian malignant cells to escape NK recognition and/or induction of

NK exhaustion by CISH expression. It also examined effects of dietary

supplementation with Ashwagandha root powder, an herb, in prevent-

ing ovarian tumor-induced suppression of NK cells.

Materials and methods: Two experiments were conducted in this

study. In the exploratory one (with clinical specimens), normal ovaries

from postmenopausal women (55-75years old, n = 10), ovarian malig-

nant tumors at early and late stages (n = 16 from each stage, 4

from each histological subtypes) were used. Localization of MICA,

CISH-expressing NK cells, ADAM10 (a protease expressed on tumor

cell surface), expression of GRP78 and its regulator miRNA-181a

were examined by immunohistochemistry (IHC), immunoblotting (WB)

or gene expression studies. In prospective (pre-clinical) one, laying

hens (4-year-old) were dietary supplemented with 2% ASH root pow-

der for 120 days. Ovarian tissues from normal (n = 10) or tumor

(n = 10 each, supplemented with or without ASH) hens were pro-

cessed at the end of the study and expression of markers mentioned

above were examined. Data from all groups were analyzed using

ANOVA and paired or unpaired t-tests and significance were taken

when P<0.05.

Results: Compared with normal, expression for CISH and MICA was

significantly higher (P<0.01) in ovarian tumors. Similarly, ADAM10

and GRP78 expression was also significantly (P<0.001) increased

in tumors. Increase in GRP78 expression was associated with the

decrease in its regulator miR-181a. Similar to OVCA patients, tumors

in hens also showed significant increase in expression of CISH, GRP78,

MICA, ADAM10 and decrease in miRNA-181a. Dietary supplementa-

tion with ASH showed significant decrease in CISH, GRP78, ADAM10

andMICA (P<0.001) and increase inmiRNA-181a expression.

Conclusions: CISH and MICA, two factors related with NK suppres-

sion, increased during OVCA development and progression. Increase

in CISH and MICA expression was associated with GRP78, a stress

marker. ASH, an anti-stress herb, enhanced NK cell function by reduc-

ing GRP78 expression. These results suggest that reducing cellular

stress may prevent NK cell exhaustion. Support: Swim Across America

(AB)

S07.4 (Oral Abstract Presentation) SQSTM1/p62 might be

involved in radio sensitivity of HPV-infected cervical cancer cells

Mihoko Kawaguchi, Atsushi Furuta, Akemi Yamaki, Ippei Yasuda,

Kyoko Takemura, Tomoko Shima, Akitoshi Nakashima

Toyama University, Toyama, Japan

Problem: Approximately 570,000 women are diagnosed with cervical

cancer each year all over the world, and about 311,000 women died

from it. Most cervical cancers are caused by human papillomavirus

(HPV) infection. It has been reported that HPV infection suppresses

autophagy in cervical epithelial cells, resulting in the accumulation of

SQSTM1/p62 (p62), which might be favorable for the viral growth and

cervical cancer progression. Radiotherapy is generally considered as a

central treatment of cervical cancer. To date, however, adjuvant ther-

apy targeting p62 has not been established. In this study, we con-

ducted an experiment to investigate whether the expression level of

p62 affects the sensitivity of radiotherapy in the cervical cancer cell

lines.

Methods of Study: We evaluated p62 expression in HeLa cells

(infected with HPV type 18), ME180 (HPV type 68) and C33A (HPV

negative) by western blot. We also compared p62 expression in cervi-

cal cancer and dysplasia tissues by immunohistochemistry. Radiation

was applied at an absorbed dose of 6 Gy or 12 Gy, and the survival rate

after irradiation was evaluated at 48 hours post-irradiation by WST1

assay. In addition, knock down of p62 was conducted by transducing

p62-siRNA. The effect of siRNA was estimated after 48 hours of the

transduction.

Results: The expression of p62 was higher in HeLa and ME180, HPV-

infected cells, compared with C33A, non-infected cells. Immunohisto-

chemical analysis showed that p62 staining was stronger in cervical

cancer tissues than in CIN2 and CIN3 tissues. When HeLa andME180

cells were irradiated, the cell viability was decreased dependently of

radiation dose. The viability of cells irradiated with 12 Gy was 20%

lower in HeLa cells and 25% lower in ME180 cells than that of non-

irradiated cells. On the other hand, there was stable in the viable cell

rate in C33A cells even after 12 Gy irradiation. We confirmed that

siRNA transfection knocked down p62 expression by 76%, 84%, and

91% in HeLa, ME180, and C33A, respectively. In the p62-knockdown

ME180, HPV-infected cells, irradiation-induced cellular growth inhi-

bition was attenuated by p62 downregulation after 12 Gy irradiation.

In addition, there was no decrease in the viable cell rate of HPV-

uninfected cells, whose p62 was downregulated by siRNA, after irra-

diation with or without knockdown.

Conclusions: HPV-infected cervical cancer cells were more radiosen-

sitive than uninfected cells. The radiotherapeutic sensitivity might be

related with the p62 expression level in the HPV-positive cervical can-

cer. Increasing p62 expression would be a target to improve radio-

sensitivity of cervical cancer.

S07.5 (Oral Abstract Presentation) Persistent exposure to ovarian

tumor-induced IL-15 leads to exhaustion of NK cells through

induction of cytokine-induced SH2 (CISH) containing protein

Jasmin C Acosta, Pincas Bitterman, Animesh Barua

Rush University Medical Center, Chicago, IL, USA

Problem: Due to heterogeneity in origin and the lack of an effective

early detection test, ovarian cancer (OVCA) in most cases is detected



48 ABSTRACT

at late stages atwhich the 5-year survival rates remain very low.OVCA

recurs frequently as the tumor develops resistance to chemotherapeu-

tics making it a fatal malignancy of women. Little success of recently

developed immunotherapies targeting immune checkpoint proteins in

OVCA suggests the need for additional immunotherapies. OVCA pro-

gresses through dissemination in the peritoneal cavity and NK cells

may play a critical role in preventing OVCA metastasis. Although NK

cells show anti-tumor immunity, tumors suppress NK cell function. The

mechanism of ovarian tumor-induced NK suppression is unknown. NK

cells require IL-15 for their stimulation including survival and prolif-

eration. Excess stimulation by IL-15 induces exhaustion of NK cells

through induction of cytokine inducing SH2 (CISH) domain protein.

IL-15 is a proinflammatory cytokine and it is possible that ovarian

tumor-induced IL-15 may persistently expose NK cells in the tumor

microenvironment. Furthermore, root powder Ashwagandha (ASH), is

an anti-inflammatory herb shown to reduce tumor progression. It is

assumed that ASH may reduce tumor progression by decreasing IL-

15 and increasing IL-10 (anti-inflammatory cytokine) expression by

the tumor. The goal of this study was to examine if tumor-induced IL-

15 is associated with the increase in CISH expression in NK cells and

whether dietary ASH supplementation decreased CISH expression by

reducing IL-15 and increasing IL-10 expression.

Materials and methods: This exploratory pilot study was performed

with normal clinical specimens and patients with OVCA at early and

late stages. The longitudinal part was performed with a preclinical

model including normal hens and henswith ovarian tumors at early and

late stages. Hens were supplemented with ASH for 120-days and tis-

sues were collected upon euthanasia at the end of the study period.

Both the clinical and preclinical tissues were processed for routine

staining, immunohistochemistry, immunoblotting and gene expression

assays. Tumor-associated changes in CISH-expression, IL-15 and IL-

10 expression were examined and effects of dietary ASH supplemen-

tation on these parameters were determined. Immunoreactivity was

detected using specific antibodies while changes in gene expression

were determined by PCR.

Results: Expression of CISH increased significantly during OVCA

progression. Similar patterns were also observed in immunoblot-

ting and gene expression assays. Furthermore, an increase in CISH

expression during OVCA development and progression was asso-

ciated with increased IL-15 expression by the tumor, however, it

decreased with IL-10 expression. ASH supplementation of hens with

OVCA showed decreased expression of IL-15 and increased expres-

sion of IL-10 as well as a reduction in CISH induction. It is possi-

ble that ASH supplementation may have reduced tumor-associated

inflammation.

Conclusions: This is the first report showingCISH as an immune check-

point forNK cells. The results of this study suggest thatOVCAprogres-

sion was associated with increased induction of immunosuppressive

CISH. An increase in CISH induction positively correlated with tumor-

induced IL-15 expression. Dietary supplementation with ASH reduced

the progression of OVCA which was associated with decreased

induction of CISH and IL-15 expression and increased expression of

IL-10.

SESSION 8: SINGLE-CELL OMICS IN REPRODUCTIVE

IMMUNOLOGY

S08.1 Development of the human fetal immune system

Florent Ginhoux

Agency for Science, Technology andResearch (A*STAR), Singapore Immunol-

ogy Network

S08.2 Immune landscape of second trimester human

placenta

Liza Konnikova

Yale University, New Haven, NewHaven, USA

Maintenance of healthy pregnancy is reliant on successful balance

between the fetal and maternal immune systems. Although mater-

nal mechanisms responsible have been well studied, those used by

the fetal immune system remain poorly understood. Using suspension

mass cytometry and various imaging modalities, we report a complex

immune system within the mid-gestation (17-23 weeks) human pla-

cental villi (PV). Further, we identified immunosuppressive signatures

in innate immune cells and antigen presenting cells that potentially

maintain immune homeostasis in utero. Consistentwith recent reports

in other fetal organs, T cells with memory phenotypes were detected

within the PV tissue and vasculature. Moreover, we determined PV T

cells could be activated to upregulate CD69 and proliferate after T cell

receptor (TCR) stimulation andwhen exposed tomaternal uterine anti-

gens. Collectively, we elucidated the complexity and functional matu-

rity of fetal immune cells within the PV and highlighted their immuno-

suppressive potential.

S08.3 Distinct epithelial subtypes in the cervix during

pregnancy: New clues to understand immune-protection

ShanmugaPriyaaMadhukaran, Anne Cooley, Gary Hon,Mala

Mahendroo

UT SouthwesternMedical Center, Dallas, TX, USA

Problem: Disruptions in cervical epithelial integrity increase the abil-

ity of noncommensal pathogens to ascend into the upper reproductive

tract and elicit inflammatory responses that can result in premature

birth. The pregnancy-associated changes in epithelial subpopulations

and their functions that ensure integrity are unclear.

Method of Study: Single cell RNA libraries (scRNAseq) were gener-

ated from nonpregnant (NP), gestation days 6, 12, 15,18 and in labor

(IL) mouse cervix. Spatiotemporal patterns of epithelial subtypes were

assessed by RNAScope assessment of RNA and immunofluorescence

assessment of protein.



ABSTRACT 49

Results: Analysis of data 1) identified 15 clusters assigned as basal

or luminal subtypes 2) indicate that basal and luminal cells in preg-

nancy are transcriptionally similar to each other and distinct from

cells in NP and IL and 3) demonstrate that NP and IL clusters are

similar to each other thus the shift back to NP epithelial subtypes

begins in IL. We identify luminal subtypes during pregnancy that differ

from NP and IL. Most increased are goblet cells (MUC1+, MUC5B+,

SPDEF+), a specialized secretory cell that makes gel-forming mucins

and (KRT12+) luminal cells. In NP and IL we observed keratinocytes

(KRT10+, DSG1A+) and non-goblet secretory cells (MUC1+, AVIL+,

IFITM1+) with relatively few goblet cells. We identify spatial and tem-

poral expression of luminal subtypes usingmarkers that distinguish the

populations betweenNP, pregnant and IL.

Conclusions: Marked changes in the transcriptional programs of cervi-

cal epithelia occurs in pregnancy to support an immunotolerant envi-

ronment. On pregnancy d6 there is a shift in luminal epithelial popu-

lations that are functionally distinct from NP/IL. Most striking on ges-

tation d12-18 was the expansion of goblet cells that provide mucosal

immunity and a loss of luminal epithelial subtypes that express proin-

flammatory markers or secrete chemokines and cytokines that recruit

immune cells. These studies identify pregnancy-specific goblet cell sub-

types that serve as effector cells to protect and enforce the home-

ostatic, functional and structural integrity of the cervix through the

course of pregnancy.

S08.4 (Oral Abstract Presentation) Single-cell RNA-sequencing

reveals unique local cellular interactions in preterm labor driven

by intra-amniotic infection

Valeria Garcia-Flores1,2, Roberto Romero1,3,4,5,6, Azam

Peyvandipour1,2,5, Errile Pusod1,2, Jose Galaz1,2, Bogdan

Panaitescu1,2, Zhenjie Liu1,2, Roger Pique-Regi*1,2,5, Nardhy

Gomez-Lopez*1,2,7

1Perinatology Research Branch, Division of Obstetrics and Maternal-

Fetal Medicine, Division of Intramural Research, Eunice Kennedy Shriver

National Institute of Child Health and Human Development, National

Institutes of Health, U.S. Department of Health and Human Services

(NICHD/NIH/DHHS), Detroit, Michigan, USA; 2Department of Obstetrics

and Gynecology,Wayne State University School of Medicine, Detroit, Michi-

gan, USA; 3Department of Obstetrics and Gynecology, University of Michi-

gan, AnnArbor,Michigan, USA; 4Department of Epidemiology andBiostatis-

tics, Michigan State University, East Lansing, Michigan, USA; 5Center for

Molecular Medicine and Genetics, Wayne State University, Detroit, Michi-

gan, USA; 6Detroit Medical Center, Detroit, Michigan, USA; 7Department

of Biochemistry, Microbiology, and Immunology, Wayne State University

School of Medicine, Detroit, Michigan, USA

Problem: Preterm birth, the leading cause of perinatal morbidity and

mortality worldwide, results from preterm labor, a syndrome of multi-

ple etiologies. The best-established causal link to pretermbirth is intra-

amniotic infection resulting from the ascending invasion of microbes

(e.g., Escherichia coli) from the lower genital tract into the amniotic cav-

ity. The ensuing inflammatory response leading to preterm labor and

birth has been reported in the cervix, uterus, and decidua using bulk

transcriptomics. However, the local cellular interactions involved in the

complex process of preterm labor are poorly understood. Herein, we

utilized single-cell RNA-sequencing (scRNA-seq) to decipher preterm

labor-associated unique cellular interactions occurring in the repro-

ductive tissues upon intra-amniotic infection.

Method of Study: First, we established an allogeneic model of intra-

amniotic infection induced by intra-amniotically injecting C57BL/6

dams impregnated by BALB/c males with E. coli under ultrasound

guidance (n = 6). Control mice received intra-amniotic injection of

saline solution (n = 3). A second cohort of allogeneic pregnant mice

were injected with E. coli (n = 4) or saline (n = 4) and the cervix,

uterus, and decidua were collected 24 hours post-injection to prepare

single-cell suspensions.Next, single cellswere encapsulated in droplets

using 10x Genomics technology and cDNA libraries were generated

for sequencing. Cellranger, Seurat, DESeq2, and Cellchat were used

to analyze data for clustering, cell type annotation, differential gene

expression analysis, and cell-cell communication analysis. Leukocyte

infiltration inferred from scRNA-seq analysis was validated in a third

cohort of mice (n = 3 each) using immunohistochemistry for CD45

(pan-leukocyte marker) and multiplex immunofluorescence for identi-

fying neutrophils, macrophages, monocytes, T cells, and NK cells.

Results: Intra-amniotic injection of E. coli resulted in high rates of

preterm labor and birth (83.3%, 5/6), whereas animals injected with

saline delivered at term. scRNA-seq revealed that the cervix, uterus,

and decidua each displayed a unique cellular composition in mice

undergoing preterm labor. Overall, 31 cell types were identified across

the cervix, uterus, and decidua: smooth muscle (2 clusters), epithe-

lial (10 clusters), fibroblast (3 clusters), stromal (3 clusters), Endothe-

lial, Neutrophil, Monocyte, macrophage (2 clusters), Dendritic Cell, T

cell, B cell, NK cell (2 clusters), Erythroid, Plasmocyte, and Trophoblast.

Yet, cell types in each reproductive tissue were differentially impacted

by the process of preterm labor. In the cervix, the primary respon-

ders were epithelial, fibroblast, and innate immune cell types (neu-

trophils and macrophages). The uterus and decidua displayed over-

lapping labor-specific changes in fibroblast, stromal, smooth muscle,

endothelial, epithelial, and innate immune cells (neutrophils, dendritic

cells, monocytes, and macrophages). Leukocyte infiltration was con-

firmed by histological studies. Yet, both shared and unique biological

processes were enriched in each reproductive tissue. Lastly, cell-cell

communication analysis revealed that each reproductive tissue har-

bors cell types that can serve as senders and receivers in the pathways

(e.g., IL-1, IL-6, complement, collagen) associatedwith the complex pro-

cess of preterm labor.

Conclusions: Preterm labor driven by intra-amniotic infection

involves unique cellular interactions in the cervix, uterus, and

decidua driven by both immune and non-immune cell types.

This study represents the first cellular atlas of the reproduc-

tive tissues during preterm labor driven by intra-amniotic

inflammation.
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S08.5 (Oral Abstract Presentation) Mitochondrial dysfunction

drives a dysregulated inflammatory response in gestational

diabetes mellitus

Colm JMcElwain1, AndreaMusumeci1, SampriktaManna1,2, Fergus P

McCarthy2, CathalMMcCarthy1

1Department of Pharmacology and Therapeutics, University College Cork,

Cork, Ireland; 2Department of Obstetrics and Gynaecology, Cork University

Maternity Hospital, Cork, Ireland

Problem: To determine if mitochondrial dysfunction orchestrates

an altered immune response in Gestational Diabetes Mellitus

(GDM).

Method of Study: Circulating cell-free mitochondrial DNA (mtDNA)

was quantified by real-time qPCR in plasma samples from GDM (n

= 20) and matched healthy pregnant controls (n = 20). Activation of

the TLR9 receptor was assessed using the HEK-TLR9 Reporter Cell

assay (InvivoGen). Inflammatory cytokines in placental explant cul-

ture supernatants (n = 10 GDM and n = 10 control) and mater-

nal plasma (n = 20 GDM and n = 20 control) were quantified using

LEGENDplex ELISA. NLRP3 protein levels were measured in GDM

(n = 8) and control (n = 8) placental tissue. Flow cytometry was

used to investigate macrophage polarisation and mitochondrial reac-

tive oxygen species (ROS) production in maternal plasma, placental

tissue and visceral omental tissue in GDM (n = 7) and control (n

= 8) participants. Statistical analysis was performed with GraphPad

Prism 8.

Results: Circulating levels of cell-freemtDNAwere significantly higher

in GDM compared to healthy control (109233 copies/μl ± 111578

copies/μl vs. 16657 copies/μl ± 18740 copies/μl, p = 0.002), but did

not correlate with maternal BMI or age in either study group. Addi-

tionally, the circulating population of CD14+CD206+ M2-like mono-

cytes/macrophages produced significantly higher levels of mitochon-

drial specific-ROS in GDM compared to control (49.62% ± 8.6% vs.

32.8% ± 12.23%, p = 0.009). Activation of the TLR9 receptor was sig-

nificantly increased by maternal plasma from GDM compared to con-

trol (0.534nm ± 0.082nm vs. 0.486nm ± 0.066nm, p = 0.04). Circulat-

ing levels of IL-6 (13.46pg/ml± 7.47pg/ml vs. 7.03pg/ml± 3.09pg/ml, p

= 0.003), IL-12p70 (6.29pg/ml ± 5.21pg/ml vs. 3.3pg/ml ± 1.83pg/ml,

p = 0.05) and MCP-1 (441pg/ml ± 253.9pg/ml vs. 277.1pg/ml ±

162.4pg/ml, p = 0.03) were all significantly increased in GDM com-

pared to control. Despite the increase inM1-likemacrophage secreted

cytokines, therewas a significantly lower percentage of CD14+CD86+

M1 monocytes/macrophages in circulation in GDM compared to con-

trol (3.63%± 4.89% vs. 10.37%± 6.28%, p= 0.04).

Significantly increased levels of pro-inflammatory cytokines was also

evident in placental tissue as elevated levels of IL-18 (130.7pg/ml ±

57.3pg/ml vs. 75.5pg/ml ± 46.4pg/ml, p = 0.04), IL-6 (53.7ng/ml ±

36.8ng/ml vs. 22.1ng/ml ± 14.6ng/ml, p = 0.03) and TNF-α (52.3pg/ml

± 44.7pg/ml vs. 10.2pg/ml± 6.5pg/ml, p= 0.008) were detected in pla-

cental explant supernatants from GDM relative to control. Placental

NLRP3 expression was significantly increased in GDM (p = 0.04). The

percentage of CD14+CD86+ M1-like macrophages were also signifi-

cantly reduced in placental tissue in GDM, (8.88% ± 8.85% vs. 22.6%

± 9.29%, p = 0.009) with an lower overall M1/M2 polarization ratio

(2.2± 1.09 vs. 6.22± 4.37, p= 0.04). Visceral omentum tissue had sig-

nificantly lower percentages of CD14+CD206+ M2-like macrophages

in GDM compared to control (1.92% ± 1.08% vs. 4.34% ± 1.94%, p =

0.04).

Conclusions: Mitochondrial dysfunction is evident in GDM, lead-

ing to increased circulating mtDNA levels, elevated production of

mitochondrial-specific ROS by circulating monocytes/macrophages

and concurrent TLR9 activation. There was a subsequent increase in

proinflammatory cytokine production in both maternal blood and pla-

cental tissue in addition to a dysregulated M1-like macrophage popu-

lation in GDM. We have shown that disruption of mitochondrial func-

tion triggers immune dysregulation in Gestational Diabetes Mellitus

(GDM).

SESSION 9: THE HUMAN MODEL OF STI & HIV: CHALLENGES

OF “IN-VIVO” STUDY IN VULNERABLE POPULATIONS

S09.1 Epidemiological challenges in evaluating relationships

between the vaginal microbiota and STI susceptibility

Jennifer E Balkus

University ofWashington School of Public Health, Seattle, WA, USA

With approximately 374 million new curable sexually transmitted

infections (STIs) each year, the development of innovative strategies

to prevent these infections is a global public health priority. In par-

ticular, the high STI incidence among cisgender adolescent girls and

youngwomen, emphasizes the need for effective prevention strategies

to reduce rates of STIs and their associated impact on sexual and repro-

ductive health outcomes. A number of prospective studies conducted

among cisgender women have reported an association between bac-

terial vaginosis and increased risk of STI acquisition. However, the pre-

cise nature of the associationbetweenvaginal bacterial species andSTI

susceptibility, and the biologic mechanisms driving these associations,

which are likely to differ by STI, are not well understood. In this talk,

I will highlight ongoing efforts to disentangle microbiologic drivers of

STI susceptibility, with a focus on those potentially associated with C.

trachomatis acquisition. In addition, I discuss key methodological and

public health challenges/considerations in conducting epidemiological

studies to evaluate relationships between the vaginal microbiota and

STI susceptibility.

S09.2 Modeling reproductive tract co-infections in relevance

to mucosal immunity determinants of health disparities

Raina N. Fichorova

Brigham andWomen’s Hospital, Boston, MA, USA. HarvardMedical School,

Boston, MA, USA
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Profound racial and ethnic disparities exist in the prevalence and per-

sistence of sexually transmitted infections, that can impact not only

a woman’s life-time wellness but also her offspring’s prospects for a

healthy and productive life. Ascendance of specific vaginal pathobionts

to the placenta has been associated with newborn inflammation and

changes in the placental epigenome creating a basis for further dis-

parities in intellectual and physical performance later in life. In vitro

modeling and clinical studies suggest that the mucosal homeostasis

is orchestrated by the resident microbiota and complex host-microbe

multi-taxa interactions including protozoa, bacteria, and viruses. We

have demonstrated a human in vitro model and in women the role

of protozoan-viral-bacterial symbiosis and parasite-viral-bacterial co-

infections in altering key mediators of innate immunity, including

cytokines, chemokines, and galectins. Deciphering the microbiome

of the sexually transmitted parasite Trichomonas vaginalis illustrated

howmulti-taxa interaction can affect both the parasite fitness and the

vaginal Immunobiome equilibrium and it has contributed to the birth

of the Parasite Microbiome Project. The microbiomes of other para-

sites have been implicated in cancer and more broadly in human dis-

ease but have been less studied in modeling reproductive outcomes.

We have recently provided clinical evidence that pre-existing aberrant

immunity can predispose to vaginal dysbiosis and sexually transmitted

infections. Moreover, specific combined patterns of cervical and sys-

temic immunity precede and predict onset of viral sexually transmit-

ted disease including HIV-1 and HSV-2. These findings emphasize the

importance of understanding and learning to control modifiable fac-

tors and pathways preconditioning the mucosal immune barrier that

make it vulnerable to vaginal microbiome dysregulation and persistent

infections. Psychological stress, anxiety and depression are interlinked

with microbiome changes and intrauterine epigenetic reprograming.

Socioeconomic stressors and related exposures, behaviors and malnu-

trition may contribute to reproductive and mucosal health disparities

throughmicrobiome-conditioned pathways sharedwith stress, anxiety

and depression.

S09.3 Understanding the intersection of human sexual

contexts, the rectal mucosal immune environment, and HIV

transmission

Colleen F Kelley

Emory University, Atlanta, GA, USA

From 2013–2017 in the United States, 72% of new HIV infections

occurred among men who have sex with men (MSM), with approxi-

mately 70% attributed to rectal mucosal exposure during receptive

anal intercourse (AI). HIV transmission probability per exposure event

is 18-fold and 50-fold higher for rectal compared to vaginal or penile

exposure respectively. There are many potential contributors to this

higher transmission risk for rectal exposures. The rectalmucosa is com-

prised of single-layer columnar epitheliumwhich may be more suscep-

tible to mechanical microtrauma during intercourse than the stratified

squamous epithelium that lines most of the penis and vagina. The gut,

particularly the distal rectum where HIV transmission is most likely to

occur during AI, also contains most of the body’s lymphocytes, many

of which are primary HIV target cells. Understanding rectal mucosal

HIV transmission biology is essential for designing biomedical preven-

tion interventions, including an effective vaccine, however, the rectal

mucosa has been understudied to date.

Our group conducts research to understand how real-life, human

sexual contexts alter the rectal mucosal immune environment. We

are committed to equitable engagement in research for marginalized

and underserved populations including MSM and transgender people.

Our laboratory uses a variety of immunologic techniques including

flow cytometry, transcriptome sequencing, microbiome sequencing,

and HIV rectal explant challenges to characterize the rectal mucosal

immuneenvironment among relevant populations.Our group is explor-

ing the effects of condomless receptive anal intercourse, chronologic

age, asymptomatic sexually transmitted infections, and gender affirm-

ing hormone therapy on the rectal mucosal immune environment. This

research will contribute to the improved design of biomedical HIV and

STI prevention interventions specifically for populations most in need.

S09.4 (Oral Abstract Presentation) HIV-associated genital

immune biomarkers in the female sex worker population

Eleanor Capozzi1, JasonDaniels1, HaniMohamed1, Fernando Cabezas

Mejia1, Jennifer Bouey2, David Sternberg3, Mimi Ghosh1

1The George Washington University, Washington DC, DC, USA;
2Georgetown University, Washington DC, DC, USA; 3HIPS, Washing-

ton DC, DC, USA

Problem: Women are at a higher risk of HIV acquisition; specifically

female sex workers (FSW) face a disproportionately high burden of

HIV infection. While there is extensive research of the female uro-

genital tract, less is known regarding how sex work alters genital

immune biomarkers. In addition, determining and developing feasible

methodology for collecting biological materials from FSWs in the USA

remains unexplored. Our objective in this present study was to char-

acterize the genital immune environment, specifically of HIV associ-

ated biomarkers in a FSW population compared to non-FSW control

women.

Methods: We conducted a pilot study consisting of ten FSWs (5 pre-

menopausal and 5 postmenopausal) from the Washington DC area

who participated in a survey and provided vaginal swab for testing

of a panel of genital immune biomarkers associated with HIV acqui-

sition. Control groups consisted of healthy age matched volunteers

who also provided vaginal swabs. Immune biomarkers were assessed

by ELISA, and included the following cytokines, chemokines, growth

factors and anti-HIV antimicrobials: Interleukin 1-alpha (IL-1α), Inter-
leukin 1-beta (IL-1β), Interleukin-6 (IL-6), TumorNecrosis Factor-alpha

(TNFα), Platelet-Derived Growth Factor (PDGF), Interleukin-8 (IL-8),

Interferon Gamma-Induced Protein (IP-10), Macrophage Inflamma-

tory Protein-3, 1-alpha, and 1-beta (MIP3α, MIP1α, MIP1β), Regulated
Upon Activation, Normal T cell Expressed, and Secreted (RANTES),
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Secretory Leukocyte Protease Inhibitor (SLPI), Elafin, Human Beta-

Defensin-2 (HBD2), Serpin A. In-vitro HIV inhibition was analyzed

using TZM-bl indicator cells. Statistical analyses compared biomarker

values in the FSW and control groups, using Mann-Whitney and

Kruskal-Wallis tests (Prism 9.3.0).

Results:Weobserved significantly lower levels of chemokines IL-8 (p=

0.045), MIP3α (p=<0.0001), andMIP1β (p= 0.015) in FSW compared

to controls. There were also a trend toward lower levels of RANTES

and IL1β but higher levels of Elafin in FSWcompared to controls.When

stratified by menstrual status, postmenopausal FSW had significantly

lower concentrations of chemokines MIP3α (p = 0.0079), IL-8 (p =

0.0317), and IP-10 (p=0.0476) compared to postmenopausal controls.

Whereas, within the control group, there were significant changes in

chemokines between pre and postmenopausal groups, no menopause-

associated differences were observed in FSW.

Conclusions: Our data indicates differential secretion of immune

biomarkers in FSW, particularly in reduced chemokines compared

to non-FSW controls, which have known anti-microbial and anti-HIV

activity. Understanding of the genital immune microenvironment can

help inform future decisions regarding development of HIV prevention

and therapeutic options in the FSWpopulation.

S09.5 (Oral Abstract Presentation) Feasibility of determining

menstrual cycle stage from genital tract samples and implications

for HIV research

Megan SGooding, Shanshan Zhang, Annette Aldous, Mimi Ghosh

Department of Epidemiology, Milken Institute School of Public Health, The

GeorgeWashington University, Washington, DC, USA

Women have an increased risk of HIV acquisition during receptive

vaginal intercourse compared to their partner. The effect of men-

strual cycle stage on the female reproductive tract (FRT) immune

response has been implicated in HIV acquisition/transmission. How-

ever, methods for determining menstrual stage among studies varies.

Few studies exist to determine whether genital tract samples can

be used for menstrual cycle staging, despite the widespread recogni-

tion that FRT mucosal immunity is susceptible to hormone changes.

This study sought to evaluate if menstrual cycle stage can be deter-

mined using genital tract samples. As a secondary objective, it assessed

whether concentrations of biomarkers related to HIV acquisition dif-

fered between luteal and follicular phases.

Archived blood and cervical lavage (CVL) samples, collected simulta-

neously, fromHIV negative, naturally cycling, pre-menopausal subjects

(n = 68) were used to measure estradiol (E2) and progesterone (P4)

concentrations utilizing competitive ELISA assays. Plasma P4 concen-

tration was used to categorize each sample into either the follicular

or luteal phase. Sandwich ELISA assays were performed on the sam-

ples to assess 21 different biomarkers associated with multiple func-

tions including inflammatory, anti-inflammatory, anti-microbial, and

anti-HIV activity. Average concentrations of hormones and immune

biomarkers were then compared between follicular and luteal phases.

Log transformed data was analyzed using Wilcoxon Ranked Sum Test

(SAS 9.4).

In CVL, median concentrations of P4 were higher in the luteal phase

compared to the follicular (1.25 ng/mL, -1.73 ng/mL, p = 0.002). This

same trendwas observed in plasma, but at higher concentrations over-

all (0.95ng/mL, -0.45ng/mL p<0.0001). E2 values also varied signifi-

cantly in CVL samples with the luteal phase having greater concen-

trations compared to the follicular stage (1.50pg/mL, 1.22pg/mL, p

= 0.01). E2 plasma again mirrored higher concentrations in luteal vs

follicular stages (2.1161, 1.9321, p = 0.009). Progesterone/Estradiol

ratios (P4/E2), which are typically used to determine ovulation, also

varied significantly between cycle stages in plasma (1.7658, 0.5597,

p<0.0001) and CVL samples (0.4266, -0.1915, p = 0.007). Interest-

ingly, MCP-1 was the only biomarker in CVL that trended towards dif-

fering significantly, but it had lower concentrations in the luteal phase

compared to follicular phase (1.4423 pg/mL, 1.9365pg/mL, p = 0.067).

This was not reflected in the plasma concentration of MCP-1. Plasma

HBD2 concentrations differed significantly between menstrual stages

(3.37pg/mL, 2.63pg/mL, p = 0.038). The remaining 20 biomarkers did

not show statistically significant between luteal and follicular phases in

CVL or plasma.

Staging of the menstrual cycle using P4 measurements from genital

tract samples has not been widely explored in human research sub-

jects.Ourdata showshormonechanges that occur inplasmaare indeed

reflected in CVL samples. The P4 and E2 CVL concentrations were

lower compared to plasma. This is likely due to the dilution that occurs

during CVL specimen collection. Our analyses indicated that it is fea-

sible to stage the menstrual cycle through CVL samples alone. Addi-

tionally, it supports existing evidence that biomarkers do not differ

betweenmenstrual stage. Further explanation intoMCP-1 relationship

to menstrual stage is warranted as it has been implicated in impacting

HIV replication.

SESSION 10: MICROBIOME INFLUENCES ON FETAL AND

NEONATAL IMMUNE SYSTEM DEVELOPMENT

S10.1 Interplay between the fetal immune system and

microbes

Florent Ginhoux

University

To be provided

S10.2 Prenatal host microbe interactions and the developing

human immune system

Elze Rackaityte1, Joanna Halkias1, Elle Fukui1, Clive Hayzelden2,

Emily Crawford3, Kei Fujimura1, Trevor Burt4, Susan Lynch1

1University of California, San Francisco, San Francisco, CA, USA; 2San Fran-

cisco State University, San Francisco, CA, USA; 3Chan Zuckerberg Biohub,
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San Francisco, CA, USA; 4Duke University School of Medicine, Durham,

North Carolina, USA

Adaptive immune memory develops in the human fetal intestine by

mid-gestation, and prenatal antigen presenting cells are capable of

sensing pathogen and activating T cells. Challenges to the sterilewomb

paradigm support the notion that prenatal host-microbe interactions

may contribute to human immune development. We provide multiple

direct and indirect lines of evidence that viable bacteria are highly lim-

ited in the fetal intestine, although strains with immunomodulatory

capacity are detected in subsets of specimens.

S10.3 Transmission of stress signals: The maternal microbiome

and offspring health

Eldin Jasarevic

University of Pittsburgh School ofMedicine;Magee-Womens Research Insti-

tute, Pittsburgh, PA, USA

Problem: Newborns are colonized by maternal microbiota that is

essential for offspring health and development. The composition of

these pioneer communities exhibits individual differences, but the

importance of this early-life heterogeneity to health outcomes is not

understood.

Method of Study:Weuseda combinationof genomic, flowcytometric,

mass cytometric and pharmacological manipulations. Reconstitution

experiments were used to examine the casual contribution ofmaternal

gut microbiome to rescue offspring phenotypic aspects in adulthood.

To establish translational relevance of ourmousemodel, vaginalmicro-

biota samples were collected from women over the course of preg-

nancy. We selected two distinct human vaginal microbial communities

based on population-level factors, such as stress and adversity in the

environment, and immune parameters, such as differences in the risk

for infection and ability to stimulate distinct arms of the immune sys-

tem. Postnatal colonization experiments were conducted with these

two distinct human vaginal microbial communities that were trans-

planted into C-sectioned mice at embryonic day 18.5. Validation and

control experimentswere conducted to confirm specificity and rule out

environmental contamination.

Results: We validate a human microbiota-associated model in which

fetal mice are cesarean delivered and gavaged with defined human

vaginal microbial communities. This model replicates the inoculation

that occurs during vaginal birth and reveals lasting effects on offspring

metabolism, immunity, and the brain in a community-specific manner.

This microbial effect is amplified by prior gestation in a maternal obe-

sogenic or vaginal dysbiotic environment where placental and fetal

ileum development are altered, and an augmented immune response

increases rates of offspringmortality.

Conclusion: Collectively, we describe a translationally relevant model

to examine the defined role of specific human microbial communities

on offspring health outcomes and demonstrate that the prenatal envi-

ronment dramatically shapes the postnatal response to inoculation.

S10.4 (Oral Abstract Presentation) Dramatic shifts in the murine

vaginal microbiome with pregnancy: Implications for Use of the

mouse model in investigating obstetric disease

JonathanMGreenberg1,2, Roberto Romero1,3,4,5,6, Jose Galaz1,2,

AndrewDWinters1,7, Marcia Arenas-Hernandez1,2, David J Kracht1,2,

Nardhy Gomez-Lopez*1,2,7, Kevin R Theis*1,2,7

1Perinatology Research Branch, Division of Obstetrics and Maternal-

Fetal Medicine, Division of Intramural Research, Eunice Kennedy Shriver

National Institute of Child Health and Human Development, National

Institute of Health, U.S. Department of Health and Human Services

(NICHD/NIH/DHHS), Detroit, Michigan, USA; 2Department of Obstetrics

and Gynecology,Wayne State University School of Medicine, Detroit, Michi-

gan, USA; 3Department of Obstetrics and Gynecology, University of Michi-

gan, Ann Arbor, Michigan, USA; 4Department of Epidemiology and Bio-

statistics, Michigan State University, East Lansing, Michigan, USA; 5Center

for Molecular Medicine and Genetics, Wayne State University School of

Medicine, Detroit, Michigan, USA; 6Detroit Medical Center, Detroit, Michi-

gan, USA; 7Department of Biochemistry, Microbiology, and Immunology,

Wayne State University School of Medicine, Detroit, Michigan, USA

Problem: Studies investigating reproduction, especially obstetric dis-

ease, are largely limited to animal models for in vivo experimenta-

tion. Despite frequent use of the mouse model for studying obstet-

ric disease, the murine vaginal microbiome has been largely over-

looked, especially in studies of spontaneous preterm birth and other

adverse pregnancy outcomes. Indeed, the vaginal microbiome of mice

during pregnancy has only been characterized in two studies to date.

Given that the vaginal microbiome has been associated with adverse

pregnancy outcomes in humans, remedying this gap in knowledge is

critical. In this study, we longitudinally characterized and contrasted

the murine vaginal microbiome before and during pregnancy, cultured

prominent members of the pregnant murine vaginal microbiome, and

performed whole genome sequencing to ascertain their metabolic

potential.

Method of Study: Swabs of the vaginal microbiome of C57BL/6 mice

(n = 47) were collected approximately one week before mating and

subsequently between 14.5 and 17.5 days post coitum. FollowingDNA

extraction, copies of the bacterial 16S rRNA gene were amplified and

sequenced. TheRpackageDADA2wasused toprocess andclassify16S

rRNA gene sequences into Amplicon Sequence Variants (ASVs), which

are defined by 100% sequence similarity. Vaginal microbiome profiles

before and during pregnancy were characterized and contrasted using

Principal Coordinates Analysis, Non-parametric Multivariate Analysis

of Variance, and Linear Discriminant Analysis Effect Size. In a sepa-

rate group of pregnant mice (n = 11), we characterized the vaginal

microbiome using 16S rRNA gene sequencing and culture under oxic,

hypoxic, and anoxic atmospheres. Whole genome sequencing was per-

formed on prominent isolates, and their functional potential was anno-

tated using NCBI’s Prokaryotic Genome Annotation Pipeline.

Results: Characterization of the vaginal microbiome of the first

group of mice before pregnancy revealed low-diversity bacterial

communities primarily dominated by Staphylococcus ASVs. With
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pregnancy, there was a dramatic and consistent reduction in the

relative abundances of Staphylococcus ASVs in the vaginal micro-

biome and a marked increase in Rodentibacter ASVs. Concomitant

with this increase in Rodentibacter ASV dominance was a modest

increase in overall diversity, with Muribacter and Gemella ASVs also

becoming more relatively abundant in pregnancy. In the second group

of pregnant mice, culture results of the vaginal microbiome strongly

recapitulated those from 16S rRNA gene sequencing. Whole genome

sequencing of cultured Rodentibacter isolates revealed an ability to

degrade glycogen, a primary polysaccharide in the vagina.

Conclusions: The vaginal microbiome of reproductive age non-

pregnant mice typically exhibits a high relative abundance of Staphy-

lococcus species. With pregnancy, the vaginal microbiome of mice

undergoes a dramatic shift toward Rodentibacter-dominant commu-

nities. This dramatic change may reflect selective pressures toward a

health-promoting vaginal microbiome in late gestation, analogous to

the shift in Lactobacillus-dominated communities in late pregnancy

seen in humans. From a mechanistic perspective, the shift in Roden-

tibacter dominance may be driven by its ability to metabolize glyco-

gen, a capacity shared with human-associated Lactobacillus species.

Our findings indicate that the vaginal microbiome of the pregnant

mouse can be efficaciously cultured, and thus investigations of its role

in obstetric disease can be tractably studied using experimental and

microbiome-manipulating approachesmoving forward.

S10.5 (Oral Abstract Presentation) Mutualism and immunological

tolerance during pregnancy: A complex interaction between a

commensal bacterium, fetal trophoblasts, and maternal immune

cells

Rafael TomoyaMichita, Indira UMysorekar

Baylor College of Medicine, Houston, TX, USA

Problem: Bacteria that live on and inside humans are now known

to affect health and disease status, and this has led to the estab-

lishment of new research fields and revisitation of concepts such

as dysbiosis and commensalism. This paradigm shift has redefined

the role of many organs and tissues in the human body and high-

lights the immunomodulating capabilities of host-microbiota inter-

actions. In pregnancy, previous work has shown that the maternal-

placental interface is a niche for intracellular bacteria of unknown clin-

ical relevance. Sequencing of multiple variable regions of 16S rRNA

revealed that the gram-negative bacillus, Ralstonia insidiosa, is found

intracellularly in extravillous trophoblast cells of the placental basal

plate (BP). Previous studies reported that bacteria are not associ-

ated with adverse pregnancy outcomes, suggesting that R. insidiosa

establishes a commensal community at the maternal-placental inter-

face. However, the characterization and implications of this sym-

biotic relationship in maternal-placental immune crosstalk remains

unknown.

Method of Study: In this study, we characterized the host-microbial

interactions and elucidated the role of R. insidiosa colonization at the

maternal-placental interface. Using three different approaches: ex vivo

(placental explants from uncomplicated term pregnancies), in vitro

(JEG-3), and in vivo (pregnantmousemodel), we developed and applied

robust methods to 1) detect and study cell-specific localization of R.

insidiosa in human andmouse trophoblasts by using fluorescent in situ

hybridization (FISH), 2) explore whether R. insidiosa has a predilection

for the maternal fetal interface, 3) determine trophoblast cell viability

andactivity uponexposure toR. insidiosa, and4) elucidate howR. insid-

iosa affects maternal-placental immune crosstalk.

Results:We show that R. insidiosa is a bona fide resident in human pla-

cental BP and can colonize and replicate intracellularly in trophoblast

cells, in culture and in BP tissues [R.insidiosa detection; n = 43/95 pla-

centas(45.3%)]. Exposure to R. insidiosa does not elicit trophoblast cell

death or upregulation of inflammatory and stress-related mediators,

such as HSP70, HSP90, MIC-A, NF-kB IL-6, IL-8, and TNF-α. Intrauter-
ine injection of R. insidiosa in pregnant mice shows that R. insidiosa

localizes to the trophoblasts and confirms the lack of inflammatory

response,which is further supportedbynon-inductionofpreterm labor

compared to LPS injection. Finally, we show that R. insidiosa plays

an important role in maternal-placental tolerance by upregulating the

immunoregulatory axis HLA-G/KIR2DL4 between trophoblasts and

primary dNK cells.

Conclusions: Collectively, our findings demonstrate that the sym-

biotic relationship between R. insidiosa and host cells involves

mutual interests converging on immune tolerance. Our studies pro-

vide the first evidence of mutualism at the maternal-placental inter-

face and hint at the functional importance of R. insidiosa in main-

taining immunotolerance markers and pathways that operate at the

maternal-fetal interface and thereby impact placental health and fetal

development.

SESSION 11: ENDOMETRIAL GENE EXPRESSION AND

REPRODUCTIVE FAILURES

S11.1 Endometrial NK and plasma cells in infertile women

with RPL, RIF and chronic endometritis

Udo RMarkert

Jena University Hospital, Jena, Germany

Problem: Maternal immune cells join the conceptus from fertiliza-

tion until birth. The non-pregnant endometrium is rich in immune

cells, mostly natural killer (NK) cells, which are required for success-

ful implantation and placentation. They have low cytotoxicity and high

cytokine production. In early pregnancy, NK cells are involved in angio-

genesis. Disorders of uterine NK cell numbers and functions may dis-

turb this process. Plasma cells are actively immunoglobulin G secret-

ing B cells which indicate chronic inflammation at the site of their

appearance. In healthy tissues they are usually absent. Their presence

in endometrium indicates prevalence of chronic endometritis. Respec-

tive antibiotic treatment leadsmostly to reduction or disappearance of

plasma cells.



ABSTRACT 55

Methods: We have quantified NK cells in endometrial biopsies from

50 fertile controls and 13,730 patients treated in approximately 200

fertility centers by immunohistochemical CD56 staining. Additionally,

we have analyzed plasma cells in endometrium from >5,812 infertile

women by CD138 staining.

Results: Mean and median numbers of NK cells increased constantly

from day 14 to day 28 of the cycle. We found significantly elevated NK

cell concentrations in patients with idiopathic recurrent miscarriage,

but also in several other subgroups. More than 4 plasma cells/mm2

were counted as pathological and have been detected in approximately

15% of patients. Upon doxycyclin treatment, their concentration has

decreased significantly in >70% of patients and in a total of approx-

imately 96% of patients upon a second antibiotic treatment. A slight

correlation between plasma andNK cell number could be observed.

Conclusions: We conclude that a well-tuned balance of endometrial

immune cells is indispensable for successful implantation and preg-

nancy. Disorders may be detected by immunohistochemistry and may

help to define individualized therapies.

S11.2 Role of endocannabinoids in endometriosis

Chandrakant Tayade

Queen’s University, Kingston, ON, Canada

Endometriosis (EM) characterized by the growth of endometrial tis-

sue (normal uterine lining) outside of the uterus, is estimated to affect

200 million women worldwide. EM remains one of the most impor-

tant global health challenges due to staggering health care costs,

lack of non-invasive diagnostic tests, lack of a cure and significant

side effects with current treatments. Lesion proliferation, vascular-

ization, and associated inflammation are the hallmark features of EM

lesions. In this context, Cannabinoids has attracted lot of attention

given their therapeutic potential as anti-proliferative, anti-angiogenic

and analgesic properties. As more and more countries are now legaliz-

ing cannabis use, there is an unprecedented increase in cannabis based

medications. This combinedwith unsatisfactory treatment options has

led many EM patients to self-medicate with cannabis-based therapeu-

tics to alleviate pain. Research in our lab revealed dysregulation of

endocannabinoid family members in EM patient samples (plasma and

lesions) compared to controls aswell as inmousemodel of endometrio-

sis. We further showed that synthetic cannabinoid, WIN 55 reduced

endometriosis lesion associated proliferation and angiogenesis in a

mouse model of endometriosis via MAPK/Akt-mediated apoptosis.

These findings will advance the knowledge of the role of endocannabi-

noids in endometriosis and their potential implications as therapeutic

targets.

S11.3 Gut microbiota-derived metabolites in endometriosis

Ramakrishna Kommagani

Baylor College of Medicine, Houston, TX, USA

Problem: Do microbiota-derived metabolites influence endometriosis

disease progression?

Method of Study: Murine models of endometriosis were used to

identify the levels of microbiota-derived metabolites in fecal samples.

Human endometrioma cells were treated with short-chain fatty acids

(butyrate or acetate or propionate) and cell growth assays were con-

ducted. Endometriotic lesions originating from either mouse or human

origin inmicewere treatedwith physiological concentrations of SCFAs

to assess the lesion growth. Subsequently, RNA-Seq analysis was per-

formed to identify the butyrate transcriptome in endometrial cells

from lesions derived from human endometriotic lesions.

Results: We found that gut microbiota profiles are altered in mice

with endometriosis. Additionally, we found that feces from mice with

endometriosis contained less of the microbiota-derived short-chain

fatty acid (SCFA) n-butyrate than feces frommicewithout endometrio-

sis. Furthermore, treatment with n-butyrate reduced the growth of

both mouse endometriotic lesions and human endometriotic lesions in

a mouse model. Mechanistic studies revealed that butyrate protects

against endometriosis by regulating GTPase-activating proteins.

Conclusions:We conclude that gut bacteria that produce SCFAs inhibit

endometriotic lesion growth and gut-derived butyrate protects against

endometriosis.

S11.4 (Oral Abstract Presentation) The autophagy protein,

ATG14 prevents pyroptosis to support embryo transit and

survival during early pregnancy

Pooja Popli1,2, Sangappa B Chadchan2, Arin KOestreich2, Marina N

Rowen2, Vineet KMaurya1,2, Kelle HMoley2, Ramakrishna

Kommagani1,2

1Baylor College of Medicine, Houston, TX, USA; 2Washington University in

St. Louis, St. Louis, MO, USA

Problem: Successful establishment of pregnancy relies on a series

of well-synchronized hormone-driven events. These events include

timely transit of implantation-competent blastocysts from the oviduct

to the uterus and the development of a receptive uterus to support

embryo implantation and survival. Recently, a role for the key cel-

lular recycling pathway autophagy was revealed in establishing the

endometrial-specific program, stromal cell decidualization. However,

the precise role of autophagy in cellular events that are necessary for

embryo transport and its survival in the reproductive tract are not

studied yet.

Method of Study: We generated a conditional knockout mice model

in which Atg14 was conditionally ablated in uterus (Atg14 cKO mice)

and Isthmus of oviduct by expression of Cre recombinase under the

control of progesterone receptor. SexuallymatureAtg14 cKOand con-

trol Atg14 f/f female mice were subjected to a series of reproductive

assays, including uterine receptivity, implantation, and artificial decid-

ualization. Uterus, oviduct, and ovarieswere collected, and immunoflu-

orescence, qRT-PCR analysis were performed to detect the expression

of various markers.
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Results: We found that mice with conditional ablation of Atg14 in

uterus were infertile and exhibited normal ovarian function. However,

impairment of blastocyst implantation, uterine receptivity, and defects

in stromal cell decidualizationwere observed inAtg14 cKOmice. Inter-

estingly, a significant number of embryos failed to reach the uterus of

Atg14 cKOmice. Conversely, we observed retention of all the embryos

in the oviduct of Atg14 cKOmice, indicating the possibility of impaired

embryo transport through the oviduct in these mice. Further, histo-

logical evaluation of oviduct revealed that, Atg14 ablation caused an

exaggerated inflammatory response in oviductal epithelial cells with

the induction of pyroptosis as evident from the activation of pyropto-

sismarkers e.g., GSDMDand caspase 1. These data suggest that an ele-

vated inflammatory status due to lack of autophagy in the oviduct of

Atg14 cKOmicemight lead to tubal blockage eventually causing reten-

tion of embryos in the oviduct and hampering their timely transport to

the uterus for embryo implantation.

Conclusions: Taken together, our findings suggest that Atg14-

mediated autophagy is critical for embryo transport in the oviduct and

survival in the uterus.

S11.5 (Oral Abstract Presentation) Changes in the composition of

endometrial CD45+ immune cells throughout the menstrual cycle

Lingtao Yang1,2, Jing Yang3, HuanMa1, Songchen Cai1, Xian Chen1, Su

Liu1, ChunyuHuang1, Longfei Li1, Yuye Li1, Yong Zeng1, Qiyuan Li3,

Hanjie Li2, Lianghui Diao1

1Shenzhen Key Laboratory of Reproductive Immunology for Peri-

implantation, Shenzhen Zhongshan Institute for ReproductiveMedicine and

Genetics, Shenzhen Zhongshan Urology Hospital, Shenzhen, China; 2CAS

Key Laboratory of Quantitative Engineering Biology, Shenzhen Institute of

Synthetic Biology, Shenzhen Institutes of Advanced Technology, Chinese

Academy of Sciences, Shenzhen, China; 3National Institute for Data Science

in Health and Medicine, Department of Hematology, School of Medicine,

Xiamen University, Xiamen, China

Problem: Recently, single-cell sequencing studies have mapped the

dynamic changes of the endometrial microenvironment that under-

goes cyclic remodeling under the control of gonadal hormones. How-

ever, the spatial and temporal distribution of endometrial immune cell

subsets during themenstrual cycle is poorly understood.

Method of Study: All donated tissues were obtained from women

seeking assisted reproductive treatment for their first cycle at our hos-

pital. Endometrial tissue was biopsied according to the time point in

different menstrual cycle periods. The obtained endometrium was tis-

suedissociated and indexed for single-cell sorting ofCD45+ leukocytes

by flow cytometry. The compositional transcriptomic features of uter-

ine immune cells at each time point were comparatively analyzed using

single-cell RNA sequencing (scRNA-seq).

Results: In our preliminary studies, the integrative analysis identifies

11 distinct cell clusters in total, including CD4+ T cell, CD8+ T cell, B

cell, proliferating uNK cell, uNK1, uNK2, uNK3, Macrophage, DC, IL3,

mast cell. Beyond that, a dramatic difference in leukocyte subsets and

molecular properties was found in the mid-secretory compared with

the proliferative phase. Specifically, the endometrial CXCR4+ uNK3

cell, which benefited maternal immune tolerance to the semi-allogenic

fetus, preferentially accumulated in the mid-secretory phase. We also

found that CXCR4+ uNK3 was recruited from peripheral blood by

expressing CXCL12 in endometrial stromal or epithelial cells.

Conclusions: Our study provides preliminary high-resolution molec-

ular and cellular characterization of the human endometrial immune

microenvironment throughout the menstrual cycle and firmly estab-

lishes a CXCR4+ uNK3 subpopulation, providing new insights to

explore further the composition and regulatory mechanisms of the

endometrial microenvironment.

SESSION 12: NOVEL MODELS TO STUDY PLACENTAL

DYSFUNCTION AND INFECTIONS

S12.1 Immune imbalance at the feto-maternal interface: New

insights from the organ-on-chip studies

RamkumarMenon

University of Texas Medical Branch,s13 Galevston, TX, USA

The chorio-decidual region is one of the key feto-maternal interfaces.

Immune tolerance at this interface is critical for pregnancy mainte-

nance; however, an immune imbalance and amplification of inflamma-

tion is a prerequisite for initiation of parturition at term and preterm.

The mechanisms of immune balance and factors that promote imbal-

ances are hardly studied. Multiple reasons can confer this issue: (1)

fetal membrane/decidual sampling is impractical during pregnancy, (2)

As protocols to isolate chorion trophoblast cells (CTC) that lined with

decidua to form choriodecidual interface did not exist, placental tro-

phoblast cell lines (e.g., BeWo, JEG) were used traditionally for studies.

This use has led to nonreproducible and erroneous data, and (3) animal

models do not have structural similarities with the human choriodecid-

ual interface. Toovercome these limitations,wehavedeveloped several

new approaches that include: (1) Methods to isolate CTC. These cells

are now immortalized and characterized using RNAseq and other cell

biological approaches (2) Developed a choriodecidual interface organ-

on-chip (OOC) which is connected through microchannels to maintain

intercellular interactions aswell as structurally and functionallymimics

feto-maternal interface in utero. Using these tools (1) we have mod-

eled ascending infection that has been recapitulated in animal models

providing physiologic validation of OOC data, (2) An in vitro model

can test maternal infection-causing activation of decidual immune

cells, their migration towards fetal membranes. For this, we utilized a

two-chamber chorio-decidual organ-on-chip (CD-OOC) that also con-

tained immune cells from the decidua basalis (∼35% of the tissue) and

determined the immunophenotype under physiologic and pathologic

states (lipopolysaccharide [LPS]), and (3) we have determined factors

contributing to tolerogenic properties at the choriodecidual interface

(progesterone production by trophoblast cells, immunomodulatory

IL-10 production, and the expression of HLAG expression) that can
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contribute to increased immune cell migration towards the fetal side

that can predispose the weakening of amniochorionic membranes. In

summary, this lecture will provide an overview of novel approaches to

studying the choriodecidual interface properties and provide insights

into the inflammatory activation and immune imbalances associated

with both term and preterm parturitions.

S12.2 Stem cell-derived trophoblast organoids model human

placental development, X chromosome inactivation, and

susceptibility to emerging pathogens

RowanMKarvas1, Shafqat A Khan1, SonamVerma1, Yan Yin1,

Devesha Kulkarni1, ChenDong1, Kyoung-mi Park1, Brian Chew1,

Eshan Sane1, Laura A Fischer1, Deepak Kumar1,2, LiangMa1, Adrianus

C Boon1, Sabine Dietmann1, Indira UMysorekar1,2, ThoroldW

Theunissen1

1WashingtonUniversity School ofMedicine, St Louis,MO,USA; 2Baylor Col-

lege of Medicine, Houston, TX, USA

Problem: Trophoblast organoids derived from human placental villi

provide a powerful 3D model system of placental development, but

access to first-trimester tissues is limited due to ethical and legal

restrictions. Here we sought to establish a methodology for establish-

ing 3D trophoblast organoids from naïve human pluripotent stem cells

(hPSCs), which have an expanded potential for extraembryonic differ-

entiation.

Method of Study: We previously demonstrated that naïve hPSCs

readily give rise to self-renewing human trophoblast cells (hTSCs)

that resemble post-implantation cytotrophoblast (CTB) progenitors

and can further differentiate into specialized trophoblast lineages.

Here we examined whether hTSCs derived from three distinct sources

(naïve hPSCs, human blastocysts, and first-trimester placental tissues)

have the potential to self-organize into 3D trophoblast organoids by

transfer to Matrigel droplets in the presence of trophoblast organoid

medium. The expression of protein markers in the resulting stem cell-

derived trophoblast organoids (SC-TOs) was examined by immunoflu-

orescence and light-sheet microscopy, while their single cell tran-

scriptome was analyzed using the 10X Genomics platform. We also

investigated the X chromosome inactivation (XCI) status of organoids

derived from female naïve hPSCs and their ability to differentiate into

invasive extravillous trophoblast (EVT) organoids. Finally, we evalu-

ated whether SC-TOs are susceptible to infection by various emerging

pathogens (SARS-CoV-2 and Zika virus), as a basis for establishing a

stem cell-based model system of placental infections during the first

trimester.

Results: Trophoblast organoids generated from naïve and primary

hTSCs displayed comparable tissue architecture, placental hormone

secretion, microRNA expression, and capacity for long-term self-

renewal. In-depth single cell transcriptome profiling revealed that SC-

TOs encompass a variety of trophoblast identities that closely cor-

respond to CTB progenitor, syncytiotrophoblast (STB) and EVT cell

types found in human post-implantation embryos. Interestingly, the

cellular composition in trophoblast organoids derived from naïve and

primary hTSCs was highly similar, which suggests that trophoblast

organoid culture represents a powerful attractor state in which the

influence of subtle epigenetic differences between naïve and primary

hTSCs is mitigated. These organoid cultures displayed clonal XCI pat-

terns previously described in the human placenta. Upon differentiation

into specialized EVT organoids, extensive trophoblast invasion was

observed in co-culture assays with human endometrial cells. We fur-

ther demonstrated that SC-TOs display selective vulnerability to infec-

tion by SARS-CoV-2 and Zika virus, which correlated with the expres-

sion levels of their respective entry factors.

Conclusions: The generation of trophoblast organoids from naïve

hPSCs provides an accessible and patient-specific 3Dmodel system of

the developing placenta and its susceptibility to emerging pathogens.

The ability to genetically manipulate naïve hPSCs prior to differentia-

tion into SC-TOs enables functional interrogation of regulatory factors

implicated in placental organogenesis.

S12.3 Flexibility of organ-on-chip systems to model function

and dysfunction of the maternal-fetal interface

Alison J Eastman1, BrianO’Grady2, Pragun Tuladhar2, Dusty Rose

Miller2, DavidMAronoff3, David Cliffel2

1Vanderbilt UniversityMedical Center, Nashville, TN, USA; 2Vanderbilt Uni-

versity, Nashville, TN, USA; 3Indiana University, Indianapolis, IN, USA

Problem: The investigation of pathology and immune regulation at the

maternal-fetal interface in human tissues is challenging for practical

and ethical reasons. Newmethods to study how the tissue functions as

a whole and responds to infectious or chemical insults are necessary

to advance understanding and to diminish the need for animal mod-

els. A collaboration between Chemistry, Engineering, Infectious Dis-

ease, and OB/GYN at Vanderbilt has resulted in a unique and flexible

system for investigating cellular communication at the maternal-fetal

interface.

Method of Study: Using a 3D printed resin mold coated in the

hydrophobic polymer parylene, we cast organ-on-chip devices using

polydimethylsiloxane bonded to microscope slides. The devices con-

sist of two large chambers separated by a central channel containing

a hydrogel (currently, gelatin cross-linked with microbial transglutam-

inase), with perfusion inlet and outlet ports within each chamber that

can be controlled with syringe pumps or specially designed pump and

valve systems. Chambers are coatedwith Type IV collagen, and various

cell types seededat adensityof0.5×106/ml.Cells are able togrow into

the hydrogel layer, and secreted mediators are able to travel between

chambers. Infectious agents, toxicants, or drugs can be added to one or

both chambers, and the resulting communication between chambers

can be monitored by periodic sampling for immune mediators, in-line

real-time electrochemical sensors for metabolites and immune medi-

ators, or live cell imaging to monitor the spread of infection using live,

fluorescent bacteria.Multiple organ-on-chip systems canbe connected

in series to determine how an insult affecting one tissue feeds forward

to other tissues, including the fetal circulation and fetal neural develop-

ment.
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Results: We have achieved monitoring of glucose and lactate levels

in organ-on-chip devices consisting of decidual stromal cells (mater-

nal) and cytotrophoblast (fetal) infected with live Group B Strepto-

coccus bacteria, a highly relevant pathogen, through electrochemical

sensors, with neurotransmitter and immune mediator electrochemi-

cal sensors in development. We plan the addition of dioxin and other

environmental toxicants to this same system, both alone and in com-

bination with bacterial infection. In a different system using the same

materials, we are monitoring how drugs are metabolized in the pla-

centa (cytotrophoblasts) and then gain entry to the fetal circulation

(using human umbilical vein endothelial cells (HUVECs)), beginning

with the antiseizure medication valproic acid, but with the ability to

utilize virtually any drug. This drug metabolizing and monitoring sys-

tem can also be combined with a liver-on-chip upstream and a fetal

brain-on-chip downstream to determine the transmission of valproic

acid and its metabolites from the maternal liver all the way to the fetal

brain.

Conclusions: Our highly collaborative and versatile system for investi-

gation at the maternal-fetal interface has fantastic potential to assess

cellular communication between many components of the maternal

and fetal systems.

S12.4 (Oral Abstract Presentation) Human 3D epithelial cell

models reveal the immunometabolic impact of vaginal microbiota

species on gynecologic and reproductive health

Pawel Laniewski, MelissaM. Herbst-Kralovetz

University of Arizona, College of Medicine-Phoenix, Phoenix, Arizona, USA

Problem: The vaginal microbiome predominated with Lactobacillus

species plays a crucial role in gynecologic and reproductivehealth.Dur-

ing dysbiosis these protective lactobacilli are replaced by a consortium

of anaerobes, associated with gynecologic and reproductive sequelae.

Epidemiologic studies strongly suggest that the vaginal microbiota are

important determinants of susceptibility to sexually transmitted infec-

tions (STI), pregnancy outcomes, and a risk of gynecologic malignan-

cies. Yet, there is a fundamental gap that exists in understanding the

function of vaginal bacteria in the local microenvironment that con-

tribute to women’s health outcomes. Hence, our objective was to iden-

tify immunometabolic contributions of vaginal microbiota species in

the context of cervical epithelium that can relate to clinical findings.

Method of Study: Human three-dimensional (3D) cervical epithelial

cell models were generated using the rotating wall vessel bioreactor

technology. Cell culture models were infected under anaerobic con-

ditions with a plethora of vaginal bacterial species, including health-

associated Lactobacillus and dysbiotic anaerobes. Cell culture super-

natants were collected 24h post infection and analyzed using multi-

plexed immunoassays and untargeted global metabolomics analyses.

Results: Our comprehensive analyses revealed that vaginal micro-

biota members play unique functions in the cervix that relate to

homeostasis or disease. Regarding health-associated lactobacilli, Lac-

tobacillus crispatus reinforced a protective microenvironment. Colo-

nization of 3D cervical models with this bacterium did not result in

significant induction of pro-inflammatory immune mediators or other

tissue-damaging responses. L. crispatus contributed to production of

an antimicrobial compound, phenyllactate, and other unique metabo-

lites (imidazole lactate, N-acetylated amino acids). In contrast to lacto-

bacilli, anaerobes induced inflammation, altered physicochemical bar-

rier, and upregulated prooncogenic metabolites. Yet, the contributions

of each tested bacterial species to those detrimental alterations of

3D cervical models differed. Fannyhessea vaginae and Lancefieldella

parvula induced the highest levels of proinflammatory cytokines (IL-

1beta, IL-6) and chemokines (IL-8, IP-10, MCP-1, RANTES). These

bacterial species also impacted arginine/citrulline metabolism, which

leads to proinflammatory signaling via nitric oxide. Sneathia vaginalis

also contributed to alteration of this metabolic pathway. Furthermore,

S. vaginalis, Fusobacterium nucleatum and Fusobacterium gonidiafor-

mansinduced production of oxidative stress-related compounds (2-

hydroxybutyrate) and oncometabolites (2-hydroxyglutarate). Fusobac-

terium spp. also showed evidence of production of genotoxic hydro-

gen sulfide. Select vaginal species did not cause robust inflammatory

responses, but impacted the physicochemical properties of the epithe-

lial barrier. Prevotella bivia contributed to potential changes in pH via

ammonia and polyamine (agmatine) production. In addition, accumu-

lation of prolylhydroxyproline and sialic acid following P. bivia infec-

tion indicated collagen and mucin degradation, respectively. Intrigu-

ingly other species (Gardnerella vaginalis, Fusobacterium spp. and

Peptoniphilus lacrimalis) depleted sialic acid, suggesting cross-feeding

interactions within the vaginal microbiome.

Conclusions: Overall, our robust human 3D cervical model col-

onized with vaginal microbiota faithfully recapitulated the cervi-

cal immunometabolic microenvironment observed in clinical stud-

ies. Select species induced inflammation, which might facilitate STIs

through recruitment and activation of immune cells. Other bacte-

ria altered epithelial barrier properties, which can lead to preterm

birth, ascension to the uterus, and pelvic inflammatory disease.

Finally, production of oncometabolites by select vaginal bacteria might

directly promote cervical carcinogenesis. Collectively, 3D model stud-

ies revealed insights into the species-specific immunometabolic prop-

erties of these vaginal microbiota.

S12.5 (Oral Abstract Presentation) The placenta-brain axis:

Immune crosstalk via extracellular vesicles during preeclampsia

LingyuWei

Placenta-Lab, Jena, Thuringia, Germany

Problem: Hypertensive disorders during pregnancy are among the

leading causes of maternal and perinatal mortality worldwide. It has

been estimated that preeclampsia (PE) complicates 2–8% of pregnan-

cies globally. ExtracellularVesicles (EVs) have been shown to play a role

in cell-to-cell communication during the fetoplacental development in

normal pregnancies (NP). Changes in the concentrations and contents

of theseEVsmaycontribute to thepathophysiologyofPEbyaccentuat-

ing the pro-inflammatory and pro-coagulant states of pregnancy. Fur-

ther, there is evidence associating PE and cerebrovascular and neuro-
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logic impairment. Activation of microglia, the resident macrophages in

the brain is associatedwith neuroinflammation andneurodegenerative

conditions. However, among all the effects attributed to placental EVs,

the communication between trophoblast and microglia is rarely inves-

tigated. Recently, we demonstrated in a murine model that peripheral

administration of EVs reaches the central nervous system and induces

astroglia activation. Here we investigated microglia activation under

stimulation with plasma-derived EVs from PE.

Method of Study: EVs were isolated from NP and PE plasma through

differential ultracentrifugation, and characterized by nanotracking

analysis, cryogenic electron microscopy and Western blotting. The

human microglia cell line HMC3 was cultured in EMEM supplemented

with 10% FBS and 1% penicillin/streptomycin and maintained at 37◦C

and 5% CO2 in a humidified atmosphere. HMC3 cells were stimu-

lated with different concentrations of NP-, PE-EVs or PBS as a con-

trol for 24 hours. EVs were labeled with PKH-67 and their uptake by

microglia cells was analyzed by confocal microscopy. Microglia acti-

vation markers CD11b and IBA1 were analyzed by immunofluores-

cence. Expression of placenta-specific miRNAs and proinflammatory

cytokines (TNF-α, IL-1β and IFN-γ) was analyzed by qRT-PCR.
Results: Enriched fractions of small- (sEV: <150 nm) and large- (lEV:

>150 nm) EVs were obtained. EVs exhibit spherical morphology and

bilayer-delimitating membrane. Compared to NP, elevated concentra-

tions of EVs were observed in PE. sEV harbored CD63, ALIX and

TSG101, confirming exosome-enrichment. The presence of HLA-G and

PLAP, demonstrates enrichment of placenta-derived EVs in maternal

plasma. In vitro, NP- and PE-EVs were taken up by HMC3 cells. Com-

pared to NP-EVs, PE-EVs induced an increase of the microglial acti-

vation markers CD11b, IBA1. Further, the stimulation with PE-EVs

induced the expression of TNF-α, IL-1β and IFN-γmRNA. Following the

expression of a trophoblast-specific miRNA, the transfer of placental

miRNAs to HMC3 cells was confirmed.

Conclusions: Our results show that placenta-derived EVs reach the

maternal periphery and are increased in PE. Placenta-derived EVsmay

play a role in the regulation of the placenta-brain axis in the mother in

healthy and PE pregnancies. It is to speculate that microglia activation

by placental EVs could be the link between PE and the cerebrovascular

and neurological impairment observed in those patients.

SESSION 13: A RAPID-FIRE OVERVIEW OF INFECTION AND

IMMUNITY IN THE REPRODUCTIVE TRACT

S13.1 (Oral Abstract Presentation) The vaginal immunoproteome

differs between women who ultimately deliver at term and those

who undergo spontaneous preterm birth

Zachary D. Shaffer1,2,3, Roberto Romero1,4,5,6,7, Adi L. Tarca1,8,9,

Marcia Arenas-Hernandez1,8, Jose Galaz1,8, AndrewD.Winters1,10,

Tinnakorn Chaiworapongsa1,8, Nardhy Gomez-Lopez*1,8,10, Kevin R.

Theis*1,8,10

1Perinatology Research Branch, Division of Obstetrics and Maternal-

Fetal Medicine, Division of Intramural Research, Eunice Kennedy Shriver

National Institute of Child Health and Human Development, National

Institute of Health, U.S. Department of Health and Human Services

(NICHD/NIH/DHHS), Detroit, Michigan, USA; 2Department of Physiol-

ogy, Wayne State University School of Medicine, Detroit, Michigan, USA;
3MD/PhD Combined Degree Program, Wayne State University School of

Medicine, Detroit, Michigan, USA; 4Department of Obstetrics and Gyne-

cology, University of Michigan, Ann Arbor, Michigan, USA; 5Department

of Epidemiology and Biostatistics, Michigan State University, East Lansing,

Michigan, USA; 6Center for Molecular Medicine and Genetics, Wayne State

University School of Medicine, Detroit, Michigan, USA; 7Detroit Medical

Center, Detroit, Michigan, USA; 8Department of Obstetrics and Gynecol-

ogy, Wayne State University School of Medicine, Detroit, Michigan, USA;
9Department of Computer Science, Wayne State University College of Engi-

neering, Detroit, Michigan, USA; 10Department of Biochemistry, Microbiol-

ogy, and Immunology, Wayne State University School of Medicine, Detroit,

Michigan, USA

Problem: Preterm birth is the leading cause of neonatal morbid-

ity and mortality worldwide. A principal cause of preterm birth is

intra-amniotic inflammation caused by microbial invasion of the amni-

otic cavity, which is primarily due to ascending infection by vaginal

microbes. Thus, there is much recent investigation of the relation-

ships between the vaginal microbiota and spontaneous preterm birth

(sPTB). Imbalances in the microbiota are dictated by local immunity

and, therefore, vaginal host-microbe interactions should be examined;

yet, host immunity in the vaginal ecosystem in the context of sPTB

remains understudied. Therefore, we here established the vaginal

fluid immunoproteome throughout normal pregnancy and determined

the extent to which the immunoproteome profiles differed between

women who ultimately delivered at term and those who underwent

sPTB.

Method of Study: This was a longitudinal case-control study evaluat-

ing correlations between the structure of the vaginal fluid immunopro-

teome and the incidence of sPTB (incl. preterm labor with intact mem-

branes (PTL) and preterm prelabor rupture of membranes (PPROM)).

Three to four vaginal fluid samples were collected throughout preg-

nancy from 514 women who ultimately delivered at term and 257

women who underwent sPTB (PTL n = 148; PPROM n = 109). Vaginal

fluid immunoproteome profiling included determining the concentra-

tion of 30 cytokines/chemokines using V-PLEX kits. Changes in vaginal

immunoproteome profile with gestational age were assessed using lin-

earmixed-effectsmodels accounting for repeated observations among

subjects. Differences in vaginal immunoproteome profiles between

term controls and women experiencing PTL or PPROMwere assessed

based on data collected prior to 37 weeks of gestation and evaluated

using linear mixed-effects models with adjustment for gestational age

at sampling, BMI, parity, and history of preterm birth. Predictions of

sPTB by 30 or 34 weeks of gestation were based on random forest

modeling and assessment of area under the curve of data collected

before 24 or 28weeks, respectively.

Results: Among women ultimately delivering at term, concentra-

tions of IL-1α, IL-1β, IL-12/IL-23p40, GM-CSF, IL-2, and IL-8 slightly

decreased with gestational age in the vaginal fluid, while concentra-
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tions of IP-10, VEGF, and TARC slightly increased. Women who ulti-

mately underwent sPTB had decreased concentrations of VEGF while

concentrations of MIP-1β, MIP-1α, IL-6, IL-1β, MCP-1, IL-16, IFN-γ, IL-
4, IL-12/IL-23p40, IL-17A, IL-10, IL-8, IL-2, and TNF-α were increased
in thevaginal fluid compared to thosedelivering at term.Thechanges in

the vaginal immunoproteome profiles of women experiencing PTL and

PPROMwere highly correlated. In bothPTL andPPROMgroups, VEGF

concentrationswere reduced andMIP-1α,MIP-1β, and IL-6 concentra-
tionswere increased compared to term controls. Vaginal fluid immuno-

proteome profile data collected by 28 weeks of gestation moderately

predicted both PTL and PPROM by 34 weeks of gestation. For cases

involving PPROM before 30 weeks of gestation, prediction accuracy

was improved by using data from the last vaginal fluid sample collected

before 24weeks.

Conclusions: The vaginal fluid immunoproteome changes across ges-

tation in women who ultimately deliver at term and differs from those

who undergo sPTB. Importantly, the vaginal immunoproteome, in con-

cert with other clinical parameters, may allow for the prediction of

sPTB.

S13.2 (Oral Abstract Presentation) Microbial and sterile

intra-amniotic inflammation disrupt the vaginal

immune-microbiome prior to preterm birth

Jose Galaz1,2, Roberto Romero1,3,4,5,6, JonathanMGreenberg1,2,

Marcelo Farias-Jofre1,2, David J Kracht1,2, Zachary D Shaffer1,2,7,

Kevin R Theis*1,2,8, Nardhy Gomez-Lopez*1,2,8

1Perinatology Research Branch, Division of Obstetrics and Maternal-

Fetal Medicine, Division of Intramural Research, Eunice Kennedy Shriver

National Institute of Child Health and Human Development, National

Institutes of Health, U.S. Department of Health and Human Services

(NICHD/NIH/DHHS), Detroit, Michigan, USA; 2Department of Obstetrics

and Gynecology,Wayne State University School of Medicine, Detroit, Michi-

gan, USA; 3Department of Obstetrics and Gynecology, University of Michi-

gan, AnnArbor,Michigan, USA; 4Department of Epidemiology andBiostatis-

tics, Michigan State University, East Lansing, Michigan, USA; 5Center for

Molecular Medicine and Genetics, Wayne State University, Detroit, Michi-

gan, USA; 6Detroit Medical Center, Detroit, Michigan, USA; 7Department of
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Problem: Intra-amniotic inflammation can be driven by microbes

invading the amniotic cavity (i.e., microbial intra-amniotic inflam-

mation) or alarmins released upon cellular stress (i.e., sterile intra-

amniotic inflammation). Importantly, one out of four pretermdeliveries

is due to intra-amniotic inflammation, and therefore the investigation

of the molecular pathways triggered bymicrobial products or alarmins

is crucial. Intra-amniotic inflammation is thought to increase the risk

of ascending infection from the vagina by disrupting local immunity

and therebymodulating themicrobiome; however, this causal relation-

ship has not been experimentally demonstrated. Herein, we utilized

two murine models of preterm labor to investigate whether micro-

bial or sterile intra-amniotic inflammation disrupt the vaginal immune-

microbiome prior to preterm birth.

Methods: Two models of preterm labor induced by ultrasound-

guided intra-amniotic injection were utilized: pregnant C57BL/6 mice

received intra-amniotic LPS (n = 6) or IL-1α (n = 6) on 16.5 days post

coitum. Controls were intra-amniotically injected with saline (n= 6-8).

A model of preterm labor induced by blockade of progesterone action

was also included: pregnant mice received subcutaneous injection of

RU486 (or DMSO as control) (n = 6 each). In this first cohort of mice,

cervical length was measured as a readout of the process of preterm

labor. In a second cohort of mice that received identical treatments,

cervical tissues were collected for immunophenotyping of the leuko-

cyte repertoire during the early and active phases of preterm labor (n

= 3-4 each). In a third cohort of mice, also receiving identical treat-

ments, vaginal swabs were collected for 16S rRNA gene sequencing

and microbiome characterization immediately prior to injection and

during preterm labor (n = 6-8 each). Principal coordinates analysis,

non-parametric multivariate analysis of variance, and linear discrimi-

nant analysis effect size were performed to contrast microbial profiles

across treatment groups.

Results: Intra-amniotic inflammation triggered by LPS or IL-1α con-

sistently induced preterm labor, as evidenced by cervical shortening,

which led topretermbirth. Progesteroneblockadedidnot induce intra-

amniotic inflammation, but induced preterm labor and birth. Intra-

amniotic inflammation triggered by LPS or IL-1α caused a massive

infiltration of polymorphonuclear leukocytes (i.e., neutrophils) in the

cervix during both the early and active phases of preterm labor. Yet,

RU486-induced preterm labor in the absence of intra-amniotic inflam-

mation did not cause neutrophil infiltration in the cervical tissues.

Intra-amniotic inflammation, either driven by LPS or IL-1α, caused a

reduction in the diversity of the vaginal microbiome in the active phase

of labor. Specifically, there was a reduction in microbiome member-

ship following intra-amniotic inflammation, suggesting that the local

inflammatory response disrupts the overall structure of the vaginal

microbiome prior to preterm birth. This disruptionwas not evident fol-

lowing the RU486-induced blockade of progesterone action leading to

preterm birth.

Conclusions: Intra-amniotic inflammation triggered by microbes or

alarmins leads to neutrophil influx into the cervical tissues during early

preterm labor that persists through the active phase and culminates

in the disruption of the vaginal microbiome prior to preterm birth.

These findings provide experimental evidence of a causal relation-

ship between intra-amniotic inflammation and alteration of the vaginal

immune-microbiome.

S13.3 (Oral Abstract Presentation) Autoimmune Regulator (AIRE)

– Hypoxia inducing factor 1A (HIF1A) Rendezvous: An indication

of low circulating treg in polycystic ovarian syndrome

Renjini A P1, Betcy Susan Johnson1, SathyMPillai2, Jayakrishnan K3,

MALINI LALORAYA1
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Problem: Polycystic ovary syndrome (PCOS) is a metabolic disor-

der characterized by hyperandrogenemia, oligo/anovulation, and poly-

cystic ovaries and it affects 5%–10% of women of reproducing age.

Even though, the role of numerous genes and pathways are specu-

lated, PCOS has an enigmatic pathophysiological and molecular basis

and is attributed to have an autoimmune etiology also. T regulatory

cells (Tregs) are key players in preventing autoimmunity. Autoimmune

polyendocrinopathy, candidiasis and ectodermal dystrophy (APECED,

APS-1) patients with defective Auto immune regulator (AIRE) gene-

responsible for negative selection of self-reactive T Cells- are infer-

tile. The status of AIRE gene expression in PCOS is not clear. Whether

AIRE contributes to the reduction of T regulatory cells (Tregs) in

PCOS is yet unexplored. Hypoxia-inducible factor 1A (HIF1A) is

known to control the TH17/Treg balance and serum HIF1A levels

have been shown to be high in PCOS. Hence, we hypothesize AIRE

and HIF1A interaction in maintaining the Treg population in PCOS

subjects.

Method of Study: In this retrospective case-referent study, peripheral

blood sampleswere collected from40 control volunteers and 40PCOS

subjects. AIREandHypoxia inducible factor 1A (HIF1A) expressionwas

analyzed by qRT PCR in peripheral blood mononuclear cells (PBMCs).

We have also examined whether HIF1A is a direct target of AIRE in

PBMCs and analyzed the levels of HIF1A and FOXP3 after AIRE silenc-

ing in primary PBMC culture.

Results: Our results indicate reduced AIRE (fold change log2 (RQ) =

-2.6 P<0.0168) expression in PBMCs of PCOS patients compared to

age-matched controls. HIF1A expression was increased (fold change

log2 (RQ) = 3.6 P<0.022) significantly in PCOS patients. Our CHIP

data demonstrate promoter regulation of AIRE onHIF1A expression in

PBMCs. Silencing of AIRE in PBMCs contributes to the upregulation of

HIF1A transcripts by 2 fold (P<0.0015) and downregulation in FOXP3

expression by 3 fold (P<0.0017).

Conclusions: Our consolidated results derive a new connection among

AIRE-HIF1A-FOXP3 as reduced expression of AIRE in PBMCsof PCOS

patients contributes to increased HIF1A and reduced FOXP3. This

opens a new regulatory route in modulating FOXP3 levels which are

critical for T-cell differentiation to Tregs crucial for acquisition of feto-

maternal immunotolerance.

S13.4 (Oral Abstract Presentation) The powerful influence of

human milk oligosaccharides at the host-pathogen interface

Rebecca EMoore, Jennifer AGaddy, Steven D Townsend

Vanderbilt University, Nashville, TN, USA

Streptococcus agalactiae (Group B Streptococcus, GBS) is an oppor-

tunistic bacterium that is commonly isolated from the female gastroin-

testinal and reproductive tracts. GBS colonization of the rectovaginal

mucosa during pregnancy puts the infant at risk for pretermpremature

rupture of the membranes (PPROM, i.e., the water breaking), preterm

birth, stillbirth, maternal sepsis, chorioamnionitis, severe invasive dis-

ease, or neonatal mortality. As maternal colonization is the primary

route for transmission during labor and delivery, intrapartum antibi-

otic prophylaxis treatment (IAP) strategies are in place to reduce the

risk for transmission. However, in addition to contributing to antibi-

otic resistance evolution and the accompanying disruption to the infant

microbiome, this strategydoesnot prevent ascending infection, or late-

onset GBS infections.

In response to this urgent need to develop novel therapeutics, we

have explored human milk oligosaccharides (HMOs), a group of com-

plex sugars only present in breast milk, for their ability to potentiate

the activity of select antibiotics against GBS. We hypothesized HMOs

permeabilize the cell membrane, which was validated through untar-

getedmetabolomic analyses. Additionally, we investigated their ability

to prevent biofilms, an essential virulence factor linked to the patho-

genesis of opportunistic bacteria, contributing tomulti-drug resistance

and increased rates of morbidity andmortality.

We have previously shown that GBS can adhere to and produce robust

biofilms on gestational membrane tissues, as well as colonization and

invasion of the fetal membranes in our in vivo mouse model. In our

work, we determined that HMOs inhibit GBS adherence and biofilm

formationonextracellular placentamembranes collected fromhealthy,

term, non-laboring C-section placenta, and to EpiVaginal™ human

organoid tissue.HMOsalso significantly reducedascending infection in

themousemodel. These results have significant implications on reduc-

ing the incidences GBS colonization and disease progression.

Our work focuses on how human milk oligosaccharides (HMOs) iso-

lated from breast milk can be harnessed to combat pathogenic infec-

tions as a novel therapeutic option. These resultswill help us gain a bet-

ter understanding of how breast milk can not only be used as a source

of nutrition, but as an innovative treatment course for reducing the

incidences GBS colonization and disease progression.

S13.5 (Oral Abstract Presentation) Protective anti-inflammatory

effect of tissue non-specific alkaline phosphatase against

lps-induced preterm birth in mice

Sourav Panja,Wei Lei, CameronNichols, Jennifer L. Herington, Jeff

Reese, Bibhash C. Paria

Vanderbilt University Medical Center, Nashville, TN, USA

Problems: Systemic or ascending infection from the lower reproduc-

tive tract is a cause of preterm birth (PTB). The onset of inflamma-

tion in the placenta in response to infection seems to be a basis of

PTB, forwhich a specific treatment is currently unavailable. Tissuenon-

specific alkaline phosphatase (TNAP) belongs to the family of alkaline

phosphatases. Recent studies have revealed that TNAP exerts anti-

inflammatory effects against various bacterial toxins. However, little

is known about the underlying mechanisms. In this study, our goal was

to determine: 1) the cellular site of placental TNAP production; 2) the
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TLR4 intracellular pathways activated in the placenta in response to

lipopolysaccharide (LPS); 3) whether placental TNAP is capable of LPS

dephosphorylation; and4)whether dephosphorylationof LPSbyTNAP

provides protection against LPS-induced PTB inmice.

Methods: Placentas were collected from C57/BL6J mice on days 11–

19 of pregnancy. Cell-specific expression and localization of the TNAP

geneAlpl and its activitywere detected by in situ hybridization and his-

tochemistry, respectively. LPS dephosphorylation by placental TNAP

was studied using histochemical methods. Quantitative RT-PCR was

performed tomeasure cytokine mRNA levels. LPS-dose (0.1, 0.5, 1 and

5 μg) dependent induction of PTB in mice was determined by monitor-

ingmicewith infrared video surveillance for sign of PTB (vaginal bleed-

ing, bloodybedding, anddelivery of pups). In vivo therapeutic effective-

ness of dephosphorylated LPS to delay LPS-induced PTB in mice was

also examined.

Results: Expression of Alpl mRNA, TNAP activity and. LPS dephospho-

rylation sites were observed in cells of the placental labyrinth. Placen-

tas of LPS-treated day 15 pregnant mice, but not a detoxified deriva-

tive of LPS called MPLA (monophosphoryl lipid A)- or vehicle-treated

mice showed significantly higher levels ofMyD88 as well as proinflam-

matory cytokines (Tnfα, Il-1β and Il-6) mRNAs. Day 15 pregnant mice

exposed to 0.5, 1 and 5 μg of LPS delivered prematurely in a dose -

dependent manner. Specifically, pregnant mice treated with 1.0 and

5.0 μg of LPS delivered preterm within 12–48 hours after treatment.

However, mice exposed to vehicle (saline), MPLA (2 μg) and in vitro-

detoxified LPS (1 μg LPS plus 10 μg of mouse recombinant TNAP) by

mouse recombinant TNAPdeliver at term (∼107-111hours after injec-

tion).Moreover,MPLA (2μg) pretreatmentonday15ofpregnancypre-

vented LPS (1μg)-induced PTB.
Conclusions: Our results suggest that the mouse placenta utilizes

its TNAP production to detoxify LPS, thereby providing mechanistic

insight underlying the anti-inflammatory effects of TNAP. Our findings

also provide a basis for therapeutic benefit of TNAP to mitigate LPS-

induced PTB (Supported by NIH RO1HD094946).

S13.6 (Oral Abstract Presentation) Anti-thyroid autoantibodies

may cause embryo demise: Experimental and clinical study on

Recurrent Implantation Failure (RIF) patients

Marco Sbracia, Fabio Scarpellini

CERM, Rome, Italy

Problem: Thyroid autoimmunity is the major cause of hypothyroidism,

showing a higher prevalence in women with subfertility and recurrent

pregnancy loss. However, the treatment with levothyroxine alone in

these patients does not seem to be beneficial. The presence of a gen-

eral immune imbalance in womenwith antithyroid antibodies has been

proposed as possible cause for their reproductive problems, since thy-

roid peroxidase (TPO) antigens are expressed in endometrium and pla-

centa. In our study we selected women with RIF and antithyroid anti-

bodies to assess the role of these autoantibodies in RIF, as well as the

role of therapy with prednisone in resolving this problem.

Method of Study:We selectedwomenwithRIF (womenwithout preg-

nancy after the transfer of at least 3 top grade blastocysts in three

different transfer) and positivity to thyroid autoantibodies, TPO and

anti-thyroglobulin (Tg). The sera of these patients were used to per-

form embryotoxicity test, where the serum of these patients was used

as supplement of culture medium to incubate mouse embryos col-

lected at the blastocyst stage and growth in vitro for 3 days, until

their outgrowth on plastic dish (20 embryos for each test, 4 embryos

in a 20microliter microdroplet). The patients positive to embryotoxic-

ity test with thyroid autoimmunity were selected for the clinical trial,

in which half of the patients were treated with 25mg of prednisone

plus 75 micrograms of levothyroxine daily, starting at least one month

before the scheduled embryo transfer of a cryopreserved blastocyst,

and the other half treated in the sameway onlywith levothyroxine. Pri-

mary outcomewas the ongoing pregnancy rate.

Results: A total of 98 women with thyroid autoimmunity underwent

embryotoxicity test, 54 resultedpositive (at least half of embryosdeath

after 3 days incubation). A total of 50 patients underwent randomiza-

tion for the study, 25 treated with prednisone plus levothyroxine and

25 only with levothyroxine. In the study group 14 out of 25 (56.0%)

resulted pregnant, whereas in control group the pregnancy rate was

24.0% (P<0.05).

Conclusions: Anti-thyroid antibodies may cause embryo demise and

RIF, probably recognizing some embryo antigens in common with thy-

roid suchas showed fromembryotoxicity test. This is further supported

by the fact that treatment with prednisonemay resolve their problem.

S13.7 (Oral Abstract Presentation) RNA targeted sequencing aids

in the determination of genes associated with endometrial

dysregulation

AmyV Thees, Thanh Luu, Joanne Kwak-Kim, Svetlana Dambaeva,

Kenneth Beaman

Rosalind Franklin University, North Chicago, IL, USA

Problem: More than 50% of patients diagnosed with recurrent preg-

nancy losses (RPL) and repeated implantation failures are idiopathic.

Current clinical reproductive tests are primarily limited to peripheral

blood evaluation. Proper remodeling of the endometrium is critical

to successful implantation. Understanding immune dysregulation of

the endometrium could provide insight into multifactorial etiologies of

reproductive failures and aid in determining treatment.

Method of Study: RPL was defined as ≥2 failed clinical pregnancies,

confirmed by ultrasound. Unexplained infertility (UI) was defined as no

record of pregnancy without known etiology. Endometrial biopsy sam-

ples were taken during the window of implantation, 5 to 7 days after

ovulation. Targeted ribonucleic acid sequencing was used to assess

endometrial genes during the window of implantation. Gene expres-

sion was determined for genes involved in tissue and cellular home-

ostasis (MT1G, HIF1A, SGK1, SLC2A1, SCNN1A), immunoregulatory

and tissue modeling factors (IL-15, GZMB, KLRC2, ANGPT2, EPHB4,

EFNB2, VEGFC, EGFR, GPER1, BTC, IFNG, CXCL8), and decidualiza-
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tion (FOXO1). Samples were sequenced on an Illumina MiSeq plat-

form. Gene expression was normalized to ten housekeeping genes.

The decidualization score was calculated using previously determined

ranges for specific biomarkers. Patients were followed through treat-

ment with prednisone and/or intravenous immunoglobulin. Patients

were grouped by pregnancy outcome, and differential expression of

genes was compared between them.

Results: GZMB, HIF1A, SGK1, and VEGFC significantly differentiated

the RPL group from the UI group. GZMB and HIF1A were lower, and

SGK1 and VEGFC were higher in the RPL group than in the UI group.

The lowest levels of GZMB, GPER1, and KLRC2 were associated with

the lowest expression of IL-15. The highest levels of GZMB and KLRC2

were associated with the highest expression of IL-15. SCNN1A and

VEGFCwere significantly increased in the UI group who became preg-

nant or gave live birth compared to those who continued to have

implantation failure. All those with increased SCNN1A were treated

with corticosteroids prior to biopsy. No significant difference was seen

between the recurrent pregnancy loss group who later became preg-

nant/gave live birth compared to those whomiscarried.

Conclusions: In this study, we identified distinct RPL and IU tran-

scriptional signatures involving several tissue and cellular homeostatic

markers and immunoregulatory and tissue modeling factors. In both

groups, the expression of NK cell-associated markers and receptors

was strongly associated with IL-15 expression. Comparing pregnancy

outcomes, UI patients with higher SCNN1A and VEGFC expression led

tomore successful implantation rates.Using targetedRNAsequencing,

we identified genes associatedwith endometrial dysregulation. Under-

standing the endometrial immune profile prior to in vitro fertilization is

important to decrease implantation failure. This approach could aid in

selecting immunomodulatory agents, leading to an increase in live birth

rates.

SESSION 14: Immuno-inflammatory routes in fetal cardiovascular

and neurodevelopmental pathologies

S14.1 Intrauterine inflammation and fetal cardiovascular

function

Ji Yeon Lee

CHA Bundang Medical Center, CHA University School of Medicine, Seong-

nam, Korea, Republic of

Pretermbirth accounts for approximately 11%of birthsworldwide and

is a leading cause of neonatal morbidity and mortality. Intrauterine

infection and inflammation are associated with approximately 40% of

pretermbirths, and exposure to intrauterine inflammation (IUI) is asso-

ciated with short-term and long-term adverse postnatal outcomes.

There is evidence that acute IUI may be associated with fetal heart

rate changes, including tachycardia, including tachycardia and loss of

accelerations, and fetal heart rate variability (FHRV). Lipopolysaccha-

ride (LPS), a component of the cell wall of Gram-negative bacteria,

is widely used to induce inflammation. One study showed that fetal

sheep exposed to acute severe inflammation induced by high-dose LPS

develop transient hypotension with biphasic changes in time-domain

measures of FHRV characterized by an initial increase followed by sup-

pression of FHRV.

In several studies conducted by our team, CD1 pregnant dams under-

went laparotomies and received intrauterine injections of either LPS

(a model of IUI) or phosphate-buffered saline. Impulse fluorescence

imaging using indocyanine green, a fluorescent substance, showed that

the degree of uteroplacental blood flow was reduced in the LPS group

compared to the control group. In utero ultrasound Doppler velocime-

try of uterine and umbilical arteries, the LPS group demonstrated ele-

vated resistance indices, pulsatility indices, and a greater occurrence

of absent end-diastolic flow in the umbilical and uterine arteries. In the

fetus, there were increased cardiac Tei indices in the LPS group.

It is known that placental insufficiency causes changes in the distribu-

tion of fetal cardiac output. In healthy pregnancies, right ventricular

output increases with gestational age. These physiological changes in

IUI seem to cause decreased right ventricular ejection, increased sys-

temic venous pressured pulsatility of inferior vena cava, hepatic veins,

and atrial contraction of the ductus venosus.

A study has found that the genetic program for heart development

in preterm babies can be disrupted in preterm babies exposed to IUI,

leading to incomplete heart development. Inflammation was present

in fetal heart tissue and is characterized by an increase in inflam-

matory proteins such as interleukin-6 and interleukin 8. Many genes

with altered expressions, function in heart development or are asso-

ciated with heart disease. For example, the gene NPPA encoding the

natriuretic peptide A is essential for the formation and expansion of

the heart wall. Significant changes were found in the expression of

gene networks involved in heart and blood vessel formation, including

migration of cells, growth of smooth and cardiacmuscle, and themigra-

tion of endothelial cells.

These findings suggest that IUI can trigger events leading to maternal

placental malperfusion and fetal vessel resistance, as well as predis-

pose the developing fetus to cardiac dysfunction, and many pathways

related to fetal heart development may be impacted by IUI.

S14.2 Intrauterine inflammation and fetal neurodevelopmental

functions

Surendra Sharma

Women & Infants Hospital of Rhode Island

S14.3 Title TBA

Peixin Yang

Department of Obstetrics, Gynecology & Reproductive Sciences, University

of Maryland, Baltimore, MD, USA. Department of Biochemistry and Molec-

ular Biology, Baltimore, MD, USA
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Non-genetic factors substantially contribute to the cause of congeni-

tal heart defects (CHDs) through epigenetic modulations. Mechanism-

based prevention for CHDs is lacking. Here we report that two mito-

chondrial fusion activators, Teriflunomide and Echinacoside, amelio-

rate pregestational maternal diabetes-induced and microRNA (miR)-

induced CHDs by restoring the expression of mitofusin 1 and 2 (Mfn1

and Mfn2). Maternal diabetes inhibits mitochondrial fusion by acti-

vating the transcription factor FOxO3a, which stimulates miR-140

and miR-195, resulting in Mfn1 andMfn2 repression. miR-195 targets

Mfn2 whereas mi-140 represses Mfn1 by degrading their mRNA lead-

ing to the impairment of mitochondrial fusion. Deleting the FoxO3a

gene abrogates the increase of miR-140 and miR-195 in the heart by

maternal diabetes. Transgenic overexpression of miR-140 and miR-

195 in the developing heartmimicsmaternal diabetes in inducing CHD

formation. Conversely, miR-195 deletion in the heart reduces mater-

nal diabetes-induced CHDs through the recovery of Mfn2 expres-

sion andmitochondrial fusion, leading to improvedmitochondrial func-

tion, cell proliferation and apoptosis inhibition. Similarly, miR-140 defi-

ciencyabolishes the inhibitionofMfn1andmitochondrial fusion. Either

resorting Mfn1 or Mfn2 expression in the developing heart prevents

compromised mitochondrial fusion and CHDs in diabetic pregnancy.

Thus, the FoxO3a-miR-Mfn1/2 pathway plays a critical role in the

pathogenesis of maternal diabetes-induced CHDs, and mitochondrial

fusion activators may be effective preventives to non-genetic factor-

induced CHDs.

S14.4 (Oral Abstract Presentation) Mechanisms underlying

autophagy impairment that contributes to the pathogenesis of

preeclampsia

Shibin Cheng1,2, Zheping Huang1, Sukanta Jash1, Shigeru Saito3,

Akitoshi Nakashima3, Surendra Sharma1

1Women & Infants Hospital of Rhode Island, Providence, RI, USA; 2Brown

University, Providence, RI, USA; 3University of Toyama, Toyama, Japan

Problem: We have previously reported that placental activation

of autophagy is a central feature of normal pregnancy, whereas

autophagy is impaired in preeclampsia (PE).However,which regulatory

molecules in the autophagy-lysosomal pathway are dysregulated in the

placenta of PE remain poorly understood.

Method of Study: A cellular model mimicking PE pathophysiology

using chronic hypoxia/re-oxygenation (H/R) was used to dissect the

mechanisms underlying autophagic impairment. Cell lysates from pri-

mary human trophoblasts (PHTs) treated with normoxia or H/R and

protein extracts from placental tissue from women with early-onset

PE (e-PE) and gestational age-matched pregnancy were subjected to

western blotting for evaluating signaturemolecules of autophagic flux.

The lysosomal activitywasassessedwith Lysotracker.Ultrastructureof

autophagosomes and autolysosomes was analyzed using transmission

electronmicroscopy (TEM).

Results: H/R treatment results in dysregulation of molecular path-

ways that maintain autophagy flux in PHTs. Importantly, dysregula-

tion of these pathways is also represented in the placenta from e-

PE. H/R treatment mainly impacts the lysosomal biogenesis machin-

ery. Unexpectedly, H/R attenuated the abundance of autophagy chap-

eron protein SQSTM1/p62 and increased certain events in PHTs that

are indicative of enhanced autophagy activity. Our results suggest that

reduction in p62 is induced by enhanced Atg16L1-mediated ubiquitin-

proteasomal degradation activity in H/R-treated cells. Notably, ultra-

structural analysis using TEM revealed a significant reduction of

autophagosomes and autolysosomes in H/R-exposed PHTs. H/R-

induced-accumulation of protein aggregates followed a similar pattern

that occurs in PHTs treated with a lysosomal disruptor, chloroquine.

Importantly, the placenta from e-PE deliveries exhibited the same fea-

tures as seen in H/R-treated PHTs in that the content of several key

regulators of autophagy was significantly reduced with concomitant

accumulation of protein aggregation.

Conclusions: Our results indicate thatH/Rdisrupts autophagymachin-

ery in PHTs and mimics that impaired autophagy in the placenta from

e-PE deliveries. Thus, assessment of key molecules at each stage of

autophagic processes, especially lysosomal integrity, and verification

of autophagic ultrastructure are essential for the accurate evaluation

of autophagy activity in human trophoblasts and placental tissue from

PE deliveries. (Supported by P20GM121298).

S14.5 (Oral Abstract Presentation) Sweet relief for preeclampsia:

Targeting autophagy and proteinopathy

Zheping Huang1,2, Jamie Fierce1,2, Shi-bin Cheng1,2, Akitoshi

Nakashima3, Shigeru Saito3, Anthony Agudelo1,2, James Padbury1,2,

Jessica Schuster1,2, Surendra Sharma1,2

1Women & Infants Hospital of Rhode Island, Providence, RI, USA; 2Warren

Alpert Medical School of Brown University, Providence, RI, USA; 3University

of Toyama, Toyama, Toyama, Japan

Problem: We have demonstrated that the etiology of preeclampsia

(PE) is associated with protein aggregation, a pathologic paradigm

observed in neurodegenerative diseases, and that impaired autophagy

contributes to accumulation of protein aggregates. In search of ther-

apeutic options for preeclampsia that inhibit protein aggregation and

restore autophagy, we screened several small molecules and identified

a class of disaccharides that may prove to be highly efficacious to treat

and prevent this severe pregnancy complication.

Methods of Study: For the cellular model, primary trophoblast cells,

treated with vehicle, disaccharides, were exposed to normoxia or

hypoxia/reoxygenation for 3 days and then fixed for staining or lysed

for western blotting. ProteoStat, a dye with a high affinity for aggre-

gated proteins, was used to detect protein aggregates in treated and

untreated cells. Signals in the autophagy-lysosomal machinery were

examined to determine the mechanism(s) underlying the actions of

disaccharides. Furthermore, we used the human serum-based human-

ized PE mouse model to assess the effect of disaccharides on the

onset of the syndrome. Mice were i.p. injected with vehicle, disaccha-

rides (2g/kg) at gd9, gd11, and gd14. At gd17, urine was collected,
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blood pressurewasmeasured, fetal weight was recorded, and placenta

was collected and subjected to immunostaining and RNA sequencing.

The kidney was fixed and processed for HE staining for glomerular

endotheliosis.

Results: A class of disaccharides inhibited the hypoxia-induced accu-

mulation of aggregates and restored impaired autophagy-lysosomal

machinery as characterized by evaluation of p62, TFEB, LAMP1/2, and

cathepsinD. Disaccharide administration significantly restored normal

pregnancy features in PE mice as characterized by normalization of

hypertension, proteinuria, growth restriction, and kidney injury. RNA-

seq identified some novel genes and pathways that are related to

preeclampsia and normalized by disaccharides.

Conclusions: Certain disaccharides can inhibit protein aggregation

in vitro and rescue PE-like features in vivo through normalizing

autophagy-lysosomal machinery. These findings reinforce our pro-

posed concept that PE is a disease of protein misfolding and aggrega-

tion and that these features can be targeted for therapeutic interven-

tion.

SESSION 15: GROUP B STREPTOCOCCUS COLONIZATION AND

DISSEMINATION OF THE FEMALE REPRODUCTIVE TRACT

S15.1 Modeling GBS perinatal transmission: What have we

learned?

TaraMRandis

University of South Florida, Tampa, FL, USA

Despite widespread adoption of intrapartum antibiotic administration,

GBS remains a leading cause of neonatal sepsis. Understanding the

microbial and host factors that drive perinatal transmission and the

newborn host response to GBS exposure are critical for the develop-

ment of novel prevention strategies. This talk will include a discussion

of experimental animal models of GBS transmission in the antepartum,

intrapartum and postpartum periods. Pathogen/host interactions that

modulate the risk of GBS transmission and progression to invasive dis-

easewill be reviewed. Existing knowledge gaps andpotential strategies

to reduce vertical GBS transmission will be highlighted.

S15.2 Characterization of a novel GBS adhesin

Laura Cook, Lamar S Thomas

Binghamton University, Vestal, NY, USA

Problem: Streptococcus agalactiae (Group B Strep, GBS) infections in

neonates are often fatal and strongly associated with maternal GBS

vaginal colonization. Intrapartumantibiotic use inmaternalwomen are

effective at preventing early onset neonatal GBS disease but there are

pitfalls involved in their use including adverse effects on the neonatal

microbiome. As such, alternative approaches to prevent vaginal colo-

nization are needed and a more complete understanding of mucosal

colonization factors is necessary to develop these strategies.

Method of Study: We created a genetic knockout of bvaP and tested

themutant and complemented strains in a variety of phenotypic assays

including examination of bacterial cell morphology using electron and

fluorescent microscopy, ability of cells to create biofilms and adher-

ence to cultured epithelial cells. We also examined the role of BvaP

in colonization of the vaginal tract using a murine vaginal carriage

model.

Results: BvaP was previously identified as the most highly upregu-

lated gene in theGBSA909 transcriptomewhen comparing vaginal col-

onization to growth in liquid culture.We found that expression of BvaP

affects GBS adherence to extracellular matrix components and human

vaginal epithelial cells and aΔbvaPmutant was significantly decreased

in its ability to colonize the murine vaginal tract. Cellular morphologi-

cal alterations such as changes in cell shape, chain length, and clumping

were also observed in a knockout mutant strain.

Conclusions: BvaP is involved in mucosal colonization by GBS and,

given its high expression in vivo, high degree of conservation among

GBS strains, and role in vaginal colonization, BvaP may be an eligible

target for GBS vaccination and/or drug therapy.

S15.3 Metal homeostasis and Group B Streptococcus

Jennifer A. Gaddy1, Michelle Korir2, Ryan Doster1, Jacky Lu1, Jamisha

Francis1, MiriamGuevara1, RebeccaMoore3, Sabrina Spicer3, Steven

Townsend3, Kristen Noble1, Alison Eastman1, DavidM. Aronoff4,

ShannonManning5

1Vanderbilt University Medical Center, Nashville, TN, USA; 2Aurora Univer-

sity, Aurora, IL, USA; 3Vanderbilt University, Nashville, TN, USA; 4Indiana

University, Indianapolis, IN, USA; 5Michigan State University, East Lansing,

MI, USA

Problem: Perinatal infectionwith Streptococcus agalactiae, orGroupB

Streptococcus (GBS), is associated with preterm birth, neonatal sepsis,

and stillbirth.

Method of Study: Here, we study the interactions of GBS with

macrophages, essential sentinel immune cells that defend the gravid

reproductive tract.

Results: Transcriptional analyses of GBS-macrophage co-cultures

reveal enhanced expression of a gene encoding a putative metal

resistance determinant, cadD. Deletion of cadD reduces GBS sur-

vival in macrophages, metal efflux, and resistance to metal toxic-

ity. In a mouse model of ascending infection during pregnancy, the

ΔcadD strain displays attenuated bacterial burden, inflammation, and

cytokine production in gestational tissues. Furthermore, depletion of

host macrophages alters cytokine expression and decreases GBS inva-

sion in a cadD-dependent fashion.

Conclusions: Our results indicate that GBS cadD plays an important

role in metal detoxification, which promotes immune evasion and bac-

terial proliferation in the pregnant host.
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S15.4 Group B Streptococcal virulence and immunity in the

gestational diabetic host

VickiMercado,Marlyd E.Mejia, Jacob J Zulk, Mallary B Ballard,

SamanthaOttinger, Madelynn GMarunde, Kathleen A Pennington,

Kathryn A Patras

Baylor College of Medicine, Houston, TX, USA

Problem: Group B Streptococcus (GBS) is a leading cause of neona-

tal morbidity, mortality, and preterm birth. GBS is a resident of the

maternal vaginal microbiota in approximately 1 in 4 women and

can be transmitted to the neonate during vaginal delivery. Alterna-

tively, GBS can ascend the reproductive tract to cause in utero fetal

infection. Neonates born to mothers with gestational diabetes melli-

tus (GDM) have 3-5-fold greater risk of GBS sepsis but mechanistic

insight into this increased susceptibility is lacking. Factors required

for GBS uterine ascension in healthy or GDM pregnancy are cur-

rently unknownandunderstandingmicrobial andhost factors that con-

tribute toGBSvirulence inGDMmay reveal novel therapeutic avenues.

We hypothesize that GDM renders the host more susceptible to

GBS by perturbing maternal immunity and altering GBS virulence and

fitness.

Method of Study: To elucidate host andGBS factors that drive height-

ened susceptibility seen in GDM, we have developed an in vivo model

of GBS reproductive tract ascension in mice with gestational dia-

betes induced by a high-fat-high-sucrose diet. GDM and pregnant con-

trol mice were vaginally inoculated with GBS on days 14.5 and 15.5

of pregnancy. We measured maternal reproductive tract colonization

and in utero dissemination to fetal tissues by plating on GBS selec-

tive agar. Maternal and fetal cytokines were quantified by 23-plex

cytokine assay. In a separate cohort of mice, we assessed pup survival,

weight, and GBS liver and intestinal burdens during the first week of

life.

Results: By day 17.5 of gestation, GDM dams were more permis-

sive to GBS vaginal colonization and fetal dissemination than con-

trol dams. Maternal vaginal and fetal placental tissues displayed dis-

tinct proinflammatory cytokine profiles, particularly related to neu-

trophil andmacrophage recruitment, betweenGDMand control dams.

In response to GBS challenge, vaginal G-CSF and KC levels were signif-

icantly increased in GDM, while MCP-1 and IL-17A were significantly

decreased compared to pregnant controls. Additionally, pups born to

GDM dams challenged with GBS had significantly worse survival and

decreasedweights in the first week of life compared to pups fromGBS-

challenged control dams.

Conclusions: Our model recapitulates clinical observations of

increased GBS susceptibility in GDM both in terms of in utero GBS

dissemination and poorer pup outcomes. Ongoing work seeks to

profile maternal and fetal immunity and determine how the diabetic

environment alters GBS gene expression and the vaginal microbiota.

In summary, thismodel provides a unique platform formechanistic and

therapeutic insight into GBS dissemination in pregnancy in the healthy

and diabetic host.

S15.5 Role of MUC5B during Group B Streptococcal vaginal

colonization

Kelly S. Doran1, Lindsey R Burchum1, Chris Evans1, Katharina

Ribbeck2

1Colorado University Anschutz Medical Campus, Aurora, CO, USA;
2Massachusetts Institute of Technology, Cambridge, MA, USA

The female reproductive tract (FRT) is a complex environment, rich in

mucin glycoproteins that form a dense network on the surface of the

underlying epithelia. Group B Streptococcus (GBS) asymptomatically

colonizes 25–30% of healthy women, but during pregnancy can cause

ascending infection in utero or be transmitted to the newborn during

birth to cause invasive disease. Though the cervicovaginal mucosa is

a natural site for GBS colonization, the specific interactions between

GBS and mucins remain unknown. Here we demonstrate for the first

time that MUC5B interacts directly with GBS and promotes barrier

function by inhibiting both bacterial attachment to human epithelial

cells and ascension from the vagina to the uterus in a murine model of

GBS colonization. RNA sequencing analysis of GBS exposed toMUC5B

identified 128 differentially expressed GBS genes, including upregula-

tion of the pilus island-2b (PI-2b) locus. We subsequently show that

PI-2b is important for GBS attachment to reproductive cells, binding

to immobilized mucins, and vaginal colonization in vivo. Our results

suggest that while MUC5B plays an important role in host defense,

GBSupregulates pili in response tomucins to help promotepersistence

within the vaginal tract, illustrating the dynamic interplay between

pathogen and host.

SESSION 16: REGULATION OF ANTIGEN-SPECIFIC T CELL

RESPONSES IN THE FEMALE REPRODUCTIVE TRACT

S16.1 Spatial-Omics of Maternal T Cell Responses in Placental

Villitis

Elizabeth Ann L Enninga

Mayo Clinic, Rochester, MN, USA

Chronic villitis is characterized by the infiltration of maternal T cells

into the placenta villous tissue, resulting in destruction of fetal ves-

sels which can compromise a pregnancy. While in many cases the

diagnosis of chronic villitis has no apparent impact on the mother or

fetus, it is also associated with increased risk of preterm birth, growth

restriction, preeclampsia, and stillbirth. There is also a risk of recur-

rence in a subsequent pregnancy, suggesting this pathology may rep-

resent an allograft response to the fetus. In our previous work, we

showed that chronic villitis leads to an upregulation of both HLA class

I and class II expression in the placenta, and that there were more

HLA class II specific mismatches between the mother-infant dyad as

compared to placentas without an inflammatory diagnosis. To better

understand these T cells, we undertook T cell receptor sequencing
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experiments in placentas without any pathology, infectious villitis (i.e.,

cytomegalovirus) or chronic villitis. Results demonstrated an expan-

sion of T cell clones that recognized viral epitopes in our infectious

cohort, but in the non-infectious chronic villitis cases there were no

shared T cell receptors between cases. This indicated that the anti-

gen being recognized by T cells in chronic villitis are unique to each

pregnancy, providing further evidence that this is an anti-fetal, not

anti-pathogen, response. Recently, we have transitioned to using spa-

tial methods such as imaging mass cytometry and digital spatial profil-

ing to better understand immune responses in the placenta. The ben-

efit with these technologies is that you can look at multiple targets

within spatial confines. Using spatial technologies in the human pla-

centa, we have begun to look more closely at the T cell phenotypes

and their relationship with fetal Hofbauer cells in inflamed and nor-

mal tissues. Defining these intricate interactions will provide deeper

insights into T cell activation during villitis which can allow for the

development of novel strategies to help predict and prevent it in the

future.

S16.2 Uncovering the role of maternal and fetal T cells in

preterm labor and birth

Nardhy Gomez-Lopez

Wayne State University School of Medicine, Detroit, Michigan, USA

Preterm birth is the leading cause of neonatal morbidity and mortal-

ity worldwide, which is preceded by spontaneous preterm labor, a syn-

drome of multiple etiologies. Intra-amniotic infection is a recognized

cause of spontaneous preterm labor; however, the remaining etiolo-

gies (i.e. idiopathic preterm labor and birth) are poorly understood.

To fill this gap in knowledge, we have performed a series of investiga-

tions based on the hypothesis that a tight balance between regulatory

(Tregs) and effector (Teffs) T cells is required for successful pregnancy,

and that a conflict between these adaptive immune cells can lead to

preterm labor and birth. First, we showed evidence supporting fetal T-

cell activation as a newly described trigger for preterm labor and birth

in a subset of cases categorized as idiopathic in nature. These findings

represent an exciting area of future research focused on further elu-

cidating the fetal immune mechanisms implicated in such a response.

Recently, we also provided evidence of a potential maternal immune

mechanism responsible for a subset of preterm births formerly con-

sidered to be idiopathic. Specifically, we have shown that the impair-

ment of maternal Tregs leads to preterm birth, likely due to the loss

of immunosuppressive activity resulting in unleashed effector T-cell

responses. Collectively, these findings implicate maternal and fetal T

cells in the pathological processes underlying preterm labor and birth

and accentuate the importance of the adaptive limbof immunity during

pregnancy.

S16.3 Heterogeneity, function and specificity of human

decidual CD8+ T cells

ShwetaMahajan, Aria Alexander, Zachary Koenig, Nicolas Saba,

Sandra Andorf, Tamara Tilburgs

Cincinnati Children’s Hospital, Cincinnati, OH, USA

Problem: To establish a healthy pregnancy the maternal immune sys-

temmust tolerate fetal allo-antigens and remain competent to respond

to infections in placental tissues. Maternal decidual CD8+ T cells are

key cells that candirectly recognize fetalMHCclass I including the fetal

HLA-C antigens expressed by invading fetal extravillous trophoblasts

(EVT). In addition decidual CD8+ T cells are also predominant immune

effector cells to provide immunity to placental infections. Our previous

studies demonstrated that decidual CD8+ T cells are highly differenti-

atedeffector-memory (EM)Tcells and compared tobloodCD8+Tcells

have increased protein and RNA signatures of dysfunction, activation,

and effector function. These features may provide temporary CD8 T

cell inactivation, permissive of fetal and placental growth, while decid-

ual CD8+ T cells retain capacity to reactivate and respond to infection.

However, no information is present on decidual CD8+ T cell hetero-

geneity and whether separate activated, cytolytic, suppressed or dys-

functional CD8+ T cell types exist that relates to their specificity for

fetal- or viral- antigens.

Methods: Here we used high dimensional (21 parameter) spectral flow

cytometric analysis to identify decidual CD8+ T cells subpopulations

based on their expression of T cell differentiation markers, activa-

tion markers, inhibitory molecules and cytolytic molecules. The data

was analyzed by a series of high-dimensional analysis tools including

FlowSOM, which uses self-organizing maps followed by hierarchical

consensus metaclustering to separate phenotypically distinct clusters.

Distinct CD8+ T cell subpopulations were purified by FACS sort and

assessed for their ability to degranulate, secrete cytokines (e. g. IFNγ,
TNFα and IL-2) and capacity to resist apoptosis as measures of their

(dys)functionality.

Results: The high-dimensional analysis using FlowSOM identified the

presence of 14 distinct CD8+ T cell clusters including i) one cluster

of CCR7+CD45RA+ Naïve CD8+ T cells which were highly enriched

in peripheral blood; ii) two clusters of CCR7-CD45RA+ effector T

cells; And iii) 11 clusters of CCR7-CD45RA- effector-memory CD8+

T cells with high phenotypic diversity in their expression of T cell

differentiation, activation and inhibitory markers. Five of these Tem

clusters were present in both blood and decidua while six clus-

ters were unique to decidual tissues. Functional analysis of puri-

fied decidual CD8+ Tem clusters determined that clusters associ-

ated with CD39 expression had limited survival capacity and low

ability to secrete cytokines and to degranulate. In contrast sev-

eral purified CD8+ Tem cell clusters expressing several combina-

tions of CD103, CD69 and PD1 had high survival capacity and
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had increased capacity to degranulate and secret pro-inflammatory

cytokines including IFNɣ, TNFα, IL-13, IL17 and IL4. Surprisingly,

the expression of PD1 was associated with an increased CD8+ Tem

functionality.

Conclusions: High-dimensional flow cytometric and functional anal-

ysis of decidual CD8+ T cells demonstrates that CD8+ T cells

have high phenotypic and functional diversity. Here we identi-

fied unique dysfunctional and activated cytolytic decidual CD8+

Tem cell types. Understanding how the decidual CD8+ Tem func-

tional heterogeneity relates to their antigen specificity is crucial

in advancing our understanding of their contribution to placen-

tal inflammation, pregnancy complications and control of congenital

infections.

S16.4 A viral infection model to investigation T cell specific

immunity

Elizabeth A Bonney

University of Vermont Larner College ofMedicine, Burlington, Vermont, USA

Accumulating evidence supports the assertion that maternal CD8 T

cells have a unique phenotype, particularly at the maternal-fetal inter-

face. These cells seem to be highly differentiated and antigen expe-

rienced. Yet, they somehow occupy a level of homeostasis different

than that seen in their activated peripheral blood cohort. A functional

marker of these cells seems to be their ability to fight viral infection.

Starting from an alternative view of maternal immunity, it is possible

to construct an intellectual framework that explains functional toler-

ance to fetal antigens while preserving antiviral immunity driven by

the unique needs of and regulation by the rapidly evolving conceptus.

An example of this thinking is used to interpret recent findings rela-

tive to infectionwith Lymphocytic choriomeningitis virus duringmouse

pregnancy.

S16.5 (Oral Abstract Presentation) Aging beyond menopause

selectively decreases CD8+T cell numbers but enhances

cytotoxic activity in the human endometrium

Zheng Shen1, Mickey V. Patel1, Marta Rodriguez-Garcia2, Charles R.

Wira1

1Geisel School ofMedicine at Dartmouth, Lebanon, NH, USA; 2Tufts Univer-

sity School of Medicine, Boston, MA, USA

Problem: Regulation of endometrial (EM) CD8+ T cells, which pro-

vides protection through cell-mediated cytotoxicity, is essential for

successful reproduction, and protection against sexually transmitted

infections. We have previously demonstrated that EM CD8+ T cell

cytotoxicity is suppressed directly and indirectly by sex hormones and

enhanced after menopause. What remains unclear is whether CD8+ T

protection and the contribution of CD103+ and CD103- CD8+ T cells

in the EM changes as women age followingmenopause.

Method of Study: EM tissues obtained from women undergoing hys-

terectomies were enzymatically digested to obtain mixed cell suspen-

sions. Following separation of epithelial cells by filtration, CD8+ T

cells were isolated by negativemagnetic bead selection (Miltenyi) from

mixed cell suspensions. Purified CD8+ T cells were incubated with

CD103-PE antibody (Miltenyi) for 10 min, followed by incubation with

anti-PE ultra-pure beads (Miltenyi) to separate CD103+ cells by pos-

itive magnetic separation, and CD103- by negative selection. To mea-

sure cytotoxic activity, purified EM CD8+ T cells (effector cells) were

co-cultured with allogeneic blood CD4+ T cells (target cells) and real-

time killing monitored by time-lapse imaging with an IncuCyte Zoom

System. Intracellular granzyme A and B, as well as perforin expression

(percent positive cells and MFI) were determined by flow cytometry.

ProductionofTNFα, IFNγ and IL-6byCD8+Tcellswithorwithout hor-

mone (estradiol and progesterone) or activation with PMA were mea-

sured by Luminex assay.

Results: EMCD8+Tcell numbersdeclined significantly in theyears fol-

lowing menopause. Despite an overall decline in CD8+ T cells, direct

cytotoxic activity per cell increased with age. This same effect was

observed for both CD103- and CD103+ CD8+ T cells. Investiga-

tion of the underlying mechanisms responsible for cell toxicity indi-

cated that the percentage of total CD8+ T cells that were granzyme

A (GZA) and granzyme B (GZB) positive, but not perforin, increased

significantly after menopause and remained high and constant as

women aged. Additionally, production of TNFα by EM CD8+ T cells

increased significantly in the years followingmenopause, and estradiol

suppressed TNFα secretion. Moreover, TNFα and IFNγ were signifi-

cantly up-regulated in response to PMA activation, and up-regulation

of TNFα, IFNγ and IL-6 by CD103-CD8+ T cells increased as women

aged.

Conclusions:Our findingsdemonstrate apreviouslyunrecognized shift

inCD8+Tcell functionwith aging in theuterineEM in the years follow-

ingmenopause. Despite a decline in resident and non-resident CD8+ T

cells, our findings of enhanced cytotoxic capacity suggest that a decline

in CD8+ T cell numbers is offset tomaintain cellular protection against

pathogens in the EM.

Taken together with our past studies, our results further demonstrate

that the post-menopausal EM is not a static environment, and that its

immunological function and capacity continually undergoes changes

with increasing age. Understanding the underlying factors and mech-

anisms involved in regulating cell-mediated protection of the EM by

CD8+ T cells will contribute to the foundation of information essential

for developing therapeutic tools to protect women against gynecologi-

cal cancers and sexually transmitted infections as they age in the years

followingmenopause.

S16.6 (Oral Abstract Presentation) The contribution of

IL-17-producing T cells to group B streptococcal clearance from

the female reproductive tract

Brady Spencer1, Dustin Nguyen1, Norhan Alhajjar1, Rebecca

O’Brien2, Kelly Doran1
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1University of Colorado-Anschutz Medical Center, Aurora, CO, USA;
2National Jewish Health, Denver, CO, USA

Problem: Pre-term birth, miscarriage, and other adverse pregnancy

outcomes are a primary cause of neonatal death and are associ-

ated with bacterial ascending infections within the female repro-

ductive tract. Group B Streptococcus (GBS), a typical colonizer of

the vaginal mucosa, is a leading contributor to adverse pregnancy

outcomes and neonatal invasive disease. Using a murine model of

GBS vaginal colonization and ascending infection, we have observed

that increased IL-17 levels are associated with GBS clearance from

the vagina. Mucosal T cells, (such as TH17 cells, γδ T cells, and

Mucosal-associated invariant T [MAIT] cells) are a major source of

IL-17 in the female reproductive tract and may therefore be impor-

tant for host defense; yet, T cell responses during in vivo GBS vagi-

nal colonization and ascending infection have not been systematically

studied.

Method of Study: We have assessed IL-17 responses to GBS in the

female reproductive tract using a murine model of vaginal coloniza-

tion, in which female mice are synced in their estrus cycles, vaginally

inoculated with GBS, and lavaged daily to assess bacterial persistence

in the vaginal lumen. At the experimental endpoint, female reproduc-

tive tract tissues (vagina, cervix, and uterus) are taken to assess GBS

ascending infection. To elucidate the role of IL-17 and IL-17-producing

T cells inGBS vaginal clearance,we have analyzed cytokine levels in tis-

sue homogenates by ELISA, utilized various knockout mouse lines, and

profiled immune cell populations in naïve and GBS-colonized female

reproductive tract tissues by flow cytometry.

Results: To assess the role of adaptive immunity during GBS coloniza-

tion, we vaginally inoculated RAG1+/+ and RAG1−/− mice with GBS.

We observed increased persistence of GBS in the vaginal tract as well

as increased bacterial load in the uterus of the RAG1−/− mice, indicat-

ing a potential role for mature T cells in GBS clearance from the female

reproductive tract. Upon flow cytometric analysis of IL-17+ cells in

GBS-colonized female reproductive tract tissues, we found γδ T cells to
be the predominant IL-17+ immune population. We further observed

increased percentages of uterine TCRγδ+ cells in GBS-colonized mice

compared to naïve mice at day 9 post-inoculation. γδ T cells express-

ing the Vγ6 T cell receptor are among the first immune cells to take

residence in the female reproductive tract during fetal development

and are known to be IL-17 producing and capable of clearing bacte-

rial infections. To investigate whether this γδ T cell subset is needed

to control GBS vaginal colonization and ascending infection, we vagi-

nally inoculated WT C57BL/6 and C57BL/6 mice lacking Vγ6+ γδ T

cells. We observed increased GBS vaginal persistence and increased

GBS ascension to the cervix and uterus in mice lacking Vγ6+ γδ T

cells.

Conclusions: These data indicate that IL-17-producing T cells may

be important for control of GBS colonization and ascending infection.

Future studies will assess the mechanism by which IL-17-producing

Vγ6+ γδ T cells promote GBS clearance from the female reproductive

tract as well as investigate the bacterial factors that may stimulate this

response.

SESSION 17: PLACENTAL BARRIERS AND LOCAL IMMUNE

RESPONSES AGAINST VERTICAL VIRAL TRANSMISSIONS

S17.1 Placental response to maternal SARS-CoV-2 infection:

Sex differences in innate immunity

Andrea G. Edlow

Massachusetts General Hospital, Boston,MA, USA. HarvardMedical School,

Boston, MA, USA

Problem: There is a persistent bias toward increased severity of coro-

navirus disease 2019 (COVID-19) inmales. Etiologies of this sex differ-

ence remain incompletely understood. Interferon responses have been

implicated as a modulator of COVID-19 disease in adults, and play a

key role in the placental antiviral response. The interferon response

has also been shown to alter Fc receptor expression, and thereforemay

impact placental antibody transfer to the fetus.

Method of Study: We examined viral-induced placental interferon

responses, maternal-fetal antibody transfer, and sex differences in this

regard in pregnant individuals infected with severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2). Placental Fc receptor abun-

dance, interferon stimulated gene (ISG) expression, and SARS-CoV-2

antibody transfer were interrogated in 68 human pregnancies.

Results: Sexually dimorphic expression of placental Fc receptors,

and interferon-stimulated genes and proteins was observed following

maternal SARS-CoV-2 infection, with upregulation of these features

in placental tissue of pregnant individuals with male fetuses. Reduced

maternal SARS-CoV-2-specific antibody titers and impaired placental

antibody transfer were also observed in pregnancies with amale fetus.

Conclusions: These results demonstrate fetal sex-specific placental

innate immune responses to SARS-CoV-2

S17.2 IL-27 contributes to antiviral immune responses during

congenital infection

Madeline SMerlino, Rebecca L Clements, Alexandra H Lopez, Kellie A

Jurado

University of Pennsylvania, Philadelphia, PA, USA

Problem: Cytokines serve critical regulatory roles at thematernal-fetal

interface during gestation. IL-27 is an immunoregulatory cytokine that

is expressed to high levels at the maternal-fetal interface, yet its func-

tional role during pregnancy remains unstudied. IL-27 can have both

pro and anti-inflammatory immune impacts dependent upon context

and has been previously shown to have a direct antiviral role in the skin

(Kwock et al. 2020), therefore we asked whether IL-27 signaling con-

tributes to immune responses during congenital viral infection.

Method of Study: Using an immunocompetent model of Zika virus

infection, we evaluated infection outcomes in the presence or absence

of immunoregulatory cytokine IL-27. We blocked IL-27 signaling

through administration of IL-27 neutralization antibody prior to and

throughout congenital Zika virus infection. We then assessed gross
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fetal morphology and viral loads in the fetuses and placentas and com-

paredwith isotype antibody control-treated pregnancies.

Results: We found significantly higher levels of fetal pathology dur-

ing Zika virus infection in IL-27-neutralized mice than in IL-27 compe-

tent dams, as determined by total resorption of fetus. Yet, we observed

similar ZIKV titers in the fetuses of IL-27-neutralized and control-

treated dams. We demonstrate that IL-27R is expressed on immune

cells at the maternal-fetal interface suggesting that fetal-pathology is

independent of viral titer and instead dependent on immune-mediated

dysfunction. In contrast, we found that the placental tissues of IL-27-

neutralized dams had significantly higher ZIKV titers relative to the

placental tissuesof infected control dams, suggesting apotential antivi-

ral role for IL-27 in the placenta.

Conclusions: Overall, our data support an active role for IL-27 in

facilitating antiviral immune responses at maternal-fetal interface and

reveal a critical player of immunoregulation during congenital viral

infection.

S17.3 Spatial gene expression analysis of the normal and

cytomegalovirus-infected guinea pig placenta

Craig J Bierle

University of Minnesota, Minneapolis, MN, USA

Problem: Cytomegalovirus infection can disrupt the normal develop-

ment and function of the placenta. Whether placental function is com-

promised when the virus directly infects and kills trophoblasts and/or

other placental cell types or as a consequence of maternal or fetal

immune activation remains unclear. In the guinea pig cytomegalovirus

(GPCMV) model of congenital infection, maternal infection after mid-

gestation causes a transcriptional response indicative of immune acti-

vation in the placenta and infected cells have a characteristic pattern of

localization in the organ. As neither effectwas observed aftermaternal

infection at earlier times in pregnancy, we hypothesize that the guinea

pig placenta becomes sensitized to infection-associated injury late in

gestation that is caused by the immune response to GPCMV and cul-

minates in high rates of fetal growth restriction and stillbirth. In this

study, we used spatial transcriptomics (ST) to quantify host and viral

gene expression at the maternal-fetal interface and elucidate mecha-

nisms underlying placental dysfunction post-infection.

Method of Study: Time mated guinea pigs received a subcutaneous

injection of GPCMV or saline at 35 days gestation and placentas were

collected at 21 days post-infection. GPCMV viral loads and the local-

ization of infected cells in placentas were assessed using virus-specific

droplet digital PCR and RNA-Scope. Representative placentas were

selected and sectioned onto Visium Spatial Gene Expression Slides

(10X Genomics) so that gene expression in the placenta, subplacenta,

and decidua could be assessed. Following on-slide cDNA synthesis,

library preparation, and Illumina sequencing, data was analyzed using

Partek® Flow® software (v10.0).

Results: Twelve tissue sections (N = 6 infected and normal pla-

centa) were analyzed in this study, and data from 33,687 55-μm spots

was used for clustering and differential gene expression analyses. To

broadly assess how infection affects morphologically defined areas

of the guinea pig placenta, a combination of graph-based clustering

and manual assignment classified spots to seven different clusters.

When gene expression was compared between infected and control

tissue, we found more transcripts were dysregulated in the decidua

and junctional zone than in the main placenta. Notable infection-

associated effects included the downregulation of transcripts involved

in lipid metabolism and upregulation of transcripts involved in antivi-

ral defense and chemokine signaling. While an earlier bulk RNA-Seq

experiment detected very few GPCMV reads in infected placentas, ST

detected up to 2.6 × 105 viral reads in each section of infected tissue.

These viral reads were used to identify spots that contained infected

cells and their immediate vicinity for a second analysis that examined

how transcription was affected locally at sites of GPCMV infection.

This second analysis revealed the dominant role of chemokine signal-

ing in the inflammatory response to cytomegalovirus infection in the

placenta.

Conclusions: We used ST to quantify gene expression at near single-

cell resolution in the placenta of an unconventional model organism.

Compared to bulkRNA-Seq, STmarkedly improvedour analysis of viral

gene expression and understanding of the host response at sites of

infection.

S17.4 (Oral Abstract Presentation) Autophagy suppression

inhibits the syncytialization of trophoblast cells

Atsushi Furuta, KawaguchiMihoko, Akemi Yamaki, Ippei Yasuda,

Sayaka Tsuda, Tomoko Shima, Satoshi Yoneda, Akitoshi Nakashima

Department of Obstetrics and Gynecology, University of Toyama, Japan,

Toyama prefecture, Japan

Problem: Preeclampsia is a serious disease that leads to fatal outcome

for bothmothers and fetuses. Though abruption of autophagy, a mech-

anism to maintain intracellular homeostasis, has been reported to be

involved in placental abnormalities, the role of autophagy for syncytial-

ization still remains to be elucidated.We aimed to explore the effect of

autophagy to the cellular fusion process.

Method of Study: Primary human trophoblasts (PHTs), and BeWo

cells, a choriocarcinoma cell line, were used to evaluate the syncy-

tialization in vitro, which was induced by Forskolin (FSK). Bafilomycin

A1 (BAF), and Wortmannin were autophagy inhibitors, Tat-Beclin1

and Torin-1 were autophagy activators, and LLOMe was a lysosomal

damaging agent. Autophagy activation was precisely assessed by the

increase of LC3-II, an autophagosomalmarker, using short term of BAF

administration. Expression levels of p21 as well as CYP11A1 and hCG,

and a cell fusion index, which indicated the ratio of fused cells, were

used to evaluate the syncytializatoin.

Results: It has been reported that autophagy was activated in the syn-

cytialized cells. However, autophagic flux, an autophagic activity indi-

cator, was decreased on day 5, compared with day3, in PHTs during

the process of syncytialization. Consistent with that, FSK treatment
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increased the p62 levels, a substrate for autophagy degradation, and

decreased the TFEB levels, a central activator of autophagy, in BeWo

cells, suggesting that the downregulation of TFEB is related with the

decrease of autophagic activity during syncytialization. Though FSK

increased p21, a senescence marker, as well as hCG and CYP11A1

expressions, differentiation markers, during the differentiation, these

changes were counteracted by simultaneous BAF, but not Tat-Beclin1

and Torin-1. The inhibitory effect of BAF to syncytialization was not

seen in BeWo cells treated with FSK followed with BAF. Similar results

were obtained with Wortmannin. Furthermore, confocal microscopic

analysis showed that BAF significantly inhibited the fusion and hCG

production inBeWocells andPHTs. Lysosomes are essential organelles

for the autophagy pathway. Thenwe evaluated the effect of LLOMe for

syncytialization. Intriguingly LLOMe also inhibited the syncytialization

in BeWo cells accompanied with the downregulation of TFEB.

Conclusions: This study firstly clarified that autophagy activation was

decreased during syncytializtion in cytotrophoblast cells. Meanwhile,

as the suppression of autophagy inhibited the trophoblast differentia-

tion, autophagywould be required for the initiation of syncytialization.

To sum up our results, we speculated that the decrease in autophagy

flux indicates the consumption of autophagy during the progression

of syncytialization. At the end, the exhausted trophoblast resulted

in the cellular senescence, becoming a barrier between mothers and

babies. In other words, disruption of autophagy would affect placen-

tal morphogenesis and intact functions in syncytiotrophoblasts. In the

autophagy pathway, lysosomes themselves play a central role during

syncytializtion in cytotrophoblast cells.

S17.5 (Oral Abstract Presentation) Zika viral infection inhibits

trophoblast migration through the regulation of Twist1

expression

Yuan You, Anna Hu, Jiahui Ding, Gil Mor

Wayne State University, Detroit, MI, USA

Problem: Zika virus (ZIKV), has been associated with adverse preg-

nancy outcomes, includingmiscarriage, microcephaly, and other devel-

opmental complications. The mechanisms responsible for ZIKA-

induced miscarriages is poorly understood. The transcriptional factor

Twist1 is a criticalmolecule associatedwith early embryo development

and the lack of its expression has been linked to congenital diseases.

During implantation, Twist1 expression is necessary for the process

of trophoblast migration and invasion and it is highly expressed in the

extra-villous cytotrophoblast (EVT) cells. The objective of this study

was to determine whether ZIKV infection will have an impact on tro-

phoblast migration and invasion as well Twist capacity to control ZIKV

infection.Wedemonstrate that ZIKV infection of trophoblast is associ-

ated with inhibition of Twist 1 expression and a concurrent increase in

viral titers followed by inhibition of invasion andmigration capacity.

Method of Study: ZIKV strain FSS 13025, was used in this study and

ZIKA viral titer was quantified by one-step quantitative reverse tran-

scriptase PCR (qRT–PCR). CRISPR/Cas9 gene editing technology was

utilized to establish Twist1 knock out trophoblast cells. In vitro tro-

phoblast migration and invasion was evaluated using the 3D Invasion

assay as previously described [1]. Protein and mRNA expression were

determined byWestern blot analysis and qPCR respectively. RNA Seq

was utilized to explore the potential biological process and pathway

regulated by Twist1.

Results: In human first trimester placenta Twist is highly expressed in

invasive EVT and in the invasive Sw71 cells and is not expressed in pla-

centa from spontaneous abortions. In mouse placenta, Twist expres-

sion is observed during E8.5-10.5. ZIKV inflation of Sw71 cells is asso-

ciatedwith inhibition of Twist1 expression, and significant decrease on

trophoblastmigrationand invasion. Twist1knockout cell line (Swan71-

Twist-/-) lost migratory and invasive capacity and had higher ZIKV viral

titers compared to the wild type parental cell line. We detected 1700

genes differentially expressed in Swan71-Twist-/- cells compared to

Swan71 WT; including those related to extracellular matrix organiza-

tion, type I Interferon signaling, and positive regulation of cell migra-

tion.

Conclusions: We have identified Twist1 as a central regulator of tro-

phoblast migration and invasion and a major target of ZIKV infection.

The loss of Twist1 by trophoblast cells is associated with the inhibition

of trophoblast migration and invasion, two critical steps for embryo

implantation. Interestingly, we observed a significant increase in ZIKV

titers in trophoblast cells lackingTwist1 expression, suggestiveof a role

of Twist during viral infection. We postulate that inhibition of Twist1

expression by viral infections might have a detrimental effect on nor-

mal placentation leading to pregnancy losses. Additional studies are

performed to understand the molecular mechanisms by which Twist1

might be involved in the response to viral infections.

Reference: 1. You Y, Stelzl P, Zhang Y, Porter J, Liu H, Liao AH, Aldo

PB, Mor G. Novel 3D in vitro models to evaluate trophoblast migra-

tion and invasion. Am J Reprod Immunol. 2019;81(3):e13076. Epub

2018/12/26. https://doi.org/10.1111/aji.13076.

SESSION 18: IMPACT OF ENDOCRINE DISRUPTING CHEMICALS

ON FEMALE REPRODUCTIVE HEALTH

S18.1 Associations between endocrine disrupting chemicals

and preeclampsia

David E Cantonwine, Thomas FMcElrath

Brigham andWomen’s Hospital, Boston, MA, USA

Problem: Preeclampsia affects ∼2-8% of all pregnancies within the

United States and represents a major contributor to maternal, as

well as infant, morbidity and mortality. While the clinical definition of

preeclampsia hasn’t changed substantially in the last 60years, notedby

the presence of new or worsening hypertension and proteinuria after

20 wks of gestation, our understanding has of this heterogenous syn-

drome. It is becoming increasingly apparent that there aremany routes

to developing clinical onset of preeclampsia and most likely the final

disorder arises fromdifferent interactions between environmental and
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genetic factors both from the mother and placenta. It is also likely that

different subtypes of preeclampsia exist which need to be analyzed

separately. The role common environmental contaminants may play

has been extensively overlooked as both potential contributors and as

modifiable targets.

Method of Study: Several nested case-control studies were per-

formed from women enrolled in a prospective birth cohort study at

Brigham and Women’s Hospital in Boston during 2006–2008. In the

initial case-control study urine samples were analyzed for BPA and

nine phthalate metabolites concentrations at a minimum of three time

points during pregnancy (median = 10, 18, and 26 wks) on 50 cases

of preeclampsia and 432 randomly assigned controls. In a follow up

case control study (n = 75 cases, n = 75 controls), nine legacy per-

fluoroalkyl substances were quantified in maternal plasma from early

pregnancy (median = 10 wk) and angiogenic biomarkers were quan-

tified in maternal plasma from four study visits (median = 10, 18, 26,

and 35 wk). Preeclampsia was diagnosed with criteria from the Amer-

ican College of Obstetricians and Gynecologists and validated by a

panel of board certified physicians. Adjusted logistic regressionmodels

were weighted to reflect results generalizable to the base population.

Adjusted linear regression was used to estimate associations between

an IQR-increase in PFAS and concentrations of angiogenic biomarkers.

Results: In adjusted logistic regression analysis early exposure to BPA

[1.37; 95%CI 1.02, 1.85], MEOHP [1.18; 95%CI 0.99, 1.40], MECPP

[1.34; 95%CI 1.13, 1.61], MEP [1.34; 95%CI 1.15, 1.56] were all asso-

ciated with a significantly increased odds of preeclampsia. When ana-

lyzing the average exposure across pregnancy MECPP [1.45; 95%CI

1.14, 1.84] and MEP [1.20; 95%CI 1.00, 1.45] were significantly asso-

ciated with increased odds of preeclampsia. Adjusted logistic regres-

sion analysis of PFAS showed PFDA [1.64; 95%CI 1.08, 2.47] and PFOS

[1.60; 95%CI1.06, 2.43]were associatedwithhigher oddsof late-onset

preeclampsia. No significant associations were found between early-

onset preeclampsia, angiogenic biomarkers and PFAS.

Conclusions: BPA and several phthalatemetabolites were significantly

associatedwith increased risk of preeclampsia.Maternal PFAS concen-

trations were associated with higher odds of late-onset preeclampsia.

If validated, these results indicate an environmental contribution of

endocrine disrupting chemicals to preeclampsia and poise amodifiable

means to reduce the mortality and morbidity associated with this con-

dition.

S18.2 Environmental impact of prenatal environmental

exposures on maternal thyroid function in an underserved

population

Carrie Breton

University of Southern California, Los Angeles, CA, USA

Maternal thyroid function plays a critical role in fetal development.

Subclinical hypothyroidism and thyroperoxidase antibodies-positive

(TPOAb) euthyroidism have been associated with increased risk of

maternal complications such as gestational diabetes as well as new-

born developmental outcomes including metabolic or endocrine disor-

ders, impaired cardio-respiratory function, and most notably, adverse

neurodevelopmental outcomes. Overt thyroid disease affects approx-

imately 4% of pregnancies, though the prevalence of and impact of

subclinical hypo- or hyper-thyroidism are less clear. Thyroid dysfunc-

tion, either by having too much or too little circulating thyroid hor-

mones, is associated with a slew of adverse perinatal outcomes in

bothmother and fetus. Moreover, thyroid diseases themselves, in both

adults and children, are increasing in prevalence. Growing evidence

link both altered thyroid function and thyroid cancer with a number of

anthropogenic environmental exposures. Endocrine disrupting chem-

icals have been shown to affect thyroid function. Similarly, some evi-

dence suggests air pollution can alter thyroxine and triiodothyronine

levels and air pollutants have also been associated with thyroid can-

cers. Only a handful of studies have begun to evaluate these associ-

ations in pregnancy. Given the global health effects of toxicant expo-

sures broadly, and the growing potential for EDCs and air pollutants to

specifically alter thyroid function, it is imperative that we understand

this relationship specifically in pregnancy, and the potential impacts

to maternal health. We will share recent data evaluating the impact

of various chemical exposures on maternal thyroid function in a low-

income, structurally marginalized population of pregnant women from

Los Angeles who comprise our Maternal and Developmental Risks

fromEnvironmental and Social Stressors (MADRES) pregnancy cohort.

S18.3 Building organoid and microfluidic models to identify

toxicant risks to female reproduction

Juan S Gnecco1, Kaylon L Bruner-Tran2, Kevin GOsteen2

1MIT, Cambridge, MA, USA; 2Vanderbilt University Medical Center,

Nashville, TN, USA

Human female reproductive research is hindered by the lack of

validated and reliable models that mimic the complex endometrial

microenvironment, particularly during pregnancy. Development of

accurate in vitro model systems would enable preclinical screening of

both contraceptive and fertility promoting drugs for efficacy and safety

as well as screening environmental toxicants for potential adverse

reproductive effects. To address these needs, we initially developed

our Endometrium-on-Chip (Endo-Chip) model of the humanmenstrual

cycle. This model has since been refined into a modular and more

robust 3D tissue engineered Endo-Chip-2.0 model that will accel-

erate investigation and understanding of both normal and disease-

associated endometrial processes. Platforms such as the Endo-Chip

are amenable to not only preclinical drug and toxicity testing, but

also for the examination of potential off-target effects within the

endometrial microenvironment. Furthermore, we have adapted the

EndoChip-2.0 model system for early pregnancy studies by includ-

ing placental-derived cells (i.e., cytotrophoblasts) creating the Mater-

nal Fetal Interface (MFI-Chip). The MFI-Chip is enabling examination

of early pregnancy processes, such as implantation, as well as cell-

specific inflammatory signaling leading to infection-related pregnancy
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failure. It is expected that theMFI-Chip will also be valuable to investi-

gate pregnancy disorders such as preeclampsia and early loss of preg-

nancy. Finally, we have also begun to incorporate a synthetic hydro-

gel that enables the addition of epithelial organoids. Organoid tech-

nology, although currently focused on epithelial cells, can also include

stromal fibroblasts and immune cells, recreating the microenviron-

ment of an in vivo pregnancy. Studies to date using the Endo-Chip

andMFI-Chip indicate that environmental toxicant exposures can con-

tribute to the risk of infertility and pregnancy failure by altering innate

immune responses to common infection agents within the reproduc-

tive tract. Altogether, these organ on a chip and organoid models pro-

vide a robust and flexible platform of high biological complexity that

mimics the endometrial environment both during the menstrual cycle

and during pregnancy (funding for our studies was provided by the

National Institute of Child Health and Human Development (NICHD),

the Environmental Protection Agency, and the Bill and Melinda Gates

Foundation).

S18.4 (Oral Abstract Presentation) In utero TCDD exposure

influences immune-mediated alterations associated with the

endometriosis-like phenotype

Victoria R Stephens1,2, Jelonia T Rumph1,3, Sharareh Ameli1,2, Philip N

Gaines1, Kaylon L Bruner-Tran1, Kevin GOsteen1,2,4

1Department of Obstetrics and Gynecology, Women’s Reproductive Health

Research Center, Vanderbilt University School of Medicine, Nashville,

Tennessee, USA; 2Department of Pathology, Microbiology and Immunol-

ogy, Vanderbilt University School of Medicine, Nashville, Tennessee, USA;
3Department of Microbiology and Immunology, Meharry Medical Col-

lege, Nashville, Tennessee, USA; 4VA Tennessee Valley Healthcare System,

Nashville, Tennessee, USA

Problem: Endometriosis, the growth of endometrial glands and stroma

at an extra-uterine site, is a persistent and enigmatic gynecologic dis-

ease that affects approximately 10–15%of reproductive-agedwomen.

To date, numerous theories regarding the etiology and pathogene-

sis of this disease have been proposed yet have failed to explain all

incidences of disease occurrence. Since endometriosis is increasingly

becoming recognized as an inflammatorydisease,weare examining the

possibility that endometriosis emerges due to an early life disruption

of endocrine-immune cross-communication within the reproductive

tract. Specifically, we hypothesize that early life triggers of systemic

inflammation contribute to alterations in immune signatures/functions

that ultimately prompts the development of endometriosis.

Method of Study: We previously identified an endometriosis-like

uterine phenotype (i.e. progesterone resistance, subfertility, adeno-

myosis, and risk of preterm birth) in adult mice with a previous in utero

exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), a ubiquitous

environmental toxicant. Using ourmousemodel of TCDDexposure, we

seek to uncover mechanisms by which toxicant-associated alterations

in immune cell function and composition lead to peritoneal inflamma-

tion and adult uterine dysfunction as seen in women with endometrio-

sis. Herein, we examined the peritoneal immune cell composition in

adult mice with a history of in utero TCDD exposure. Furthermore, we

assessed alterations in functional differences of bone marrow-derived

macrophages (BMDMs) from TCDD-exposed mice compared to

controls.

Results: Our studies revealed that in utero TCDD exposure induced a

heightened baseline inflammatory phenotype in adult F1mice (directly

exposed as feti) as noted by the increased abundance of CD45+

cells, and reduced number of anti-inflammatory M2 macrophages in

the peritoneal cavity compared to unexposed controls. Furthermore,

we observed a hyper-sensitivity to subsequent inflammatory stimu-

lation. Specifically, following an intraperitoneal injection of 200ug/kg

lipopolysaccharide (LPS), we identified an increase in F4/80+ cells and

inflammatory markers (NFkB and TLR4) in both the peritoneal cav-

ity and uteri of F1 mice compared to controls, respectively. Further-

more, we have noted significant differences in metabolic function and

macrophage-associated activation markers between BMDMs derived

from control and F1 mice. Statistical analyses were performed using

GraphPad Prism (version 9.2.0).

Conclusions: Our data suggest that early life TCDD-exposure acts

in concert with common biologic triggers of inflammation to induce

an altered inflammatory phenotype in adulthood that correlates

with, and likely contributes to, uterine progesterone insensitivity

and related reproductive dysfunction. Moreover, this data suggests

that the endometriosis-associated immune dysfunction could be due

to acquired alterations of hematopoietic stems cells consequent of

developmental toxicant exposure. Supported by: EPA 83950101, VA

BX002583 andNIEHS T32 ES007028.

S18.5 (Oral Abstract Presentation) A paternal preconception fish

oil diet attenuates lung edema and inflammation in offspring

Jelonia T Rumph1, Victoria R Stephens2, Sharareh Ameli3, Kevin G

Osteen3, Kaylon Bruner-Tran3

1Meharry Medical College, Nashville, TN, USA; 2Vanderbilt University,

Nashville, TV, USA; 3Vanderbilt University, Nashville, TN, USA

Problem: New Bronchopulmonary Dysplasia (BPD) is a developmental

lung disease that begins in utero and manifests as impaired alveolar-

ization and inflammation. It is theorized that new BPD may be a con-

sequence of placental dysfunction. Risk factors for new BPD include

prematurity and low birthweight—conditions that are often associated

with placental dysfunction. Using amousemodel, our group previously

reported that a history of paternal toxicant exposure promotes pla-

cental dysfunction in his unexposed partner, as well as prematurity,

low birthweight, and new BPD in his offspring. In human neonates,

diet has also been shown to influence the development and severity

of new BPD. Our group found that postnatal formula supplementation

increased severity of newBPD in neonatal micewith a paternal history

of toxicant exposure. However, intervening with a paternal fish oil diet

preconception followingahistoryof toxicant exposure reduced the risk

of placental dysfunction in unexposed partners, as well as premature
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birth, low birthweight, and new BPD in offspring. Herein, to address

potential mechanisms by which the paternal fish oil diet reduced the

risk of new BPDwe examined inflammatory markers in neonatal lungs

from all groups.

Method of Study: Pregnant mice (F0) were exposed to TCDD on

embryonic day 15.5. Offspring (F1 males) were weaned to a 5% fish

oil diet then mated at 10 weeks of age with unexposed females. The

F2 pups were randomized to a maternal milk or supplemental formula

diet (3x/4 days) on postnatal day (PND)7. On PND11 pups were sac-

rificed and lung tissue collected. Lung tissues were analyzed for signs

of inflammation including edema, and transcript/protein expression of

inflammatory cytokines and immune receptors.

Results: Edema was not observed in control pups regardless of pater-

nal diet. F2 pups born to F1 males on the standard diet exhibited

pulmonary hemorrhaging based on gross analyses and lung edema

based on fluid retention measurements. Edema was associated with

increased gene expression of CXCR2, IL-1 alpha, and aberrant IL-

1 beta expression. Lung edema was also associated with increased

gene and protein expression of TLR4, and this expression was local-

ized to the alveolar space. Overall, a paternal fish oil diet follow-

ing a history of toxicant exposure reduced the risk of lung edema

in F2 offspring in association with the modulation of gene and pro-

tein expression of inflammatory markers that are hallmarks for new

BPD.

Conclusions: Our results suggest that a history of paternal toxicant

exposure promotes edema-associated new BPD in his offspring via

an inflammatory pathway. Specifically, edema was associated with

increased gene and protein expression of pulmonary TLR4, as well as

increased gene expression of CXCR2 and IL-1 alpha. Intervening with

a paternal fish oil diet preconception normalized the gene and pro-

tein expression of TLR4, as well as the gene expression of CXCR2 and

IL-1 alpha. In all groups, IL-1 beta expression was aberrant and var-

ied depending on history of toxicant exposure, as well as paternal and

neonatal diet.
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TechWorkshop: Vaccines in Pregnancy

LW-1 Development of a novel maternal vaccine for prevention

of Group B Streptococcal infections

Per Fischer

MinervaX, Copenhagen, Denmark

Group B Streptococcus is a common commensal, colonizing the intesti-

nal tract of 20% of the human population. It is the leading cause of

life-threatening neonatal infections during the first 3 months of life.

GBS is also responsible for adverse pregnancy outcomes such as still-

birth and preterm delivery. Current prophylactic measures involve

the use of intrapartum antibiotic prophylaxis, IAP. However, IAP falls

short of preventing adverse pregnancy outcomes and neonatal infec-

tions occurring after the first week of life. Significant medical needs

for novel GBS prophylactic measures therefore exist. A maternal GBS

vaccine will likely protect against both adverse pregnancy outcomes

© 2022 The Authors. American Journal of Reproductive Immunology©2022 JohnWiley & Sons A/S. Published by JohnWiley & Sons Ltd.

and infections in newborns during the first three months of life due

to placental transfer of maternal antibodies. A novel vaccine target-

ing the alpha-like protein family of GBS surface proteins is currently

in Phase II clinical development. The vaccine targets the outer most

functionally active N-terminal domains of five Alp protein serotypes,

covering >99% of clinical GBS isolates. The AlOH adjuvanted vaccine

is administered i.m. twice during 2nd/3rd trimester of pregnancy. To

date the vaccine has been administered to 250 healthy adult women,

and 160 pregnant women across Europe and Africa. The vaccine has a

very encouraging safety profile at par with other adjuvanted protein-

based vaccines. The vaccine is highly immunogenic, inducing high lev-

els of long-lived antibodies, against all AlpN protein serotypes. The

induced antibody levels well above predicted correlates of protec-

tion. Antibodies are functionally highly active capable of killing bac-

teria via opsonophagocytosis and preventing invasion of epithelial

cells.

Am J Reprod Immunol. 2022;87(Suppl. 1):75. wileyonlinelibrary.com/journal/aji 75
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Poster Presentations

P01 Cellular immune responses in non-hospitalized COVID-19

cases undergoing pregnancy with immune modulation treatment

Thanh Luu, Lujain Alsubki, Joanne Kwak-Kim

Rosalind Franklin University, North Chicago, IL, USA

Introduction: In January 2020, the genome of the novel coronavirus,

SARS-CoV-2, was sequenced, the etiologic RNA virus for COVID-

19. Several variants from the initial strain of SARS-CoV-2 have been

reported, notably the Delta variant and most recently, the Omicron

variant. However, how the virus affects the cellular immune system

has been elusive. This study aims to investigate peripheral blood

immunophenotype, natural killer (NK) cell cytotoxicity, and T helper

(Th) 1/ Th2 ratios in pregnantwomen undergoing immunotherapywith

a history of recurrent pregnancy losses (RPL) and repeated implanta-

tion failures (RIF).

Materials and Methods: A prospective cohort study was performed

on pregnant women with a history of RIF and RPL. The study group

comprised 20 pregnant women with COVID-19, of whom eight had

documented vaccinations. All were undergoing personalized immune-

modulation and/or anticoagulation treatment. When they were diag-

nosed with COVID-19, immunomodulating medications were tapered

off or decreased until recovery. Peripheral blood immunophenotype,

NK cell cytotoxicity (NKC) at effector to target cell (E:T) ratio at 50:1

and 25:1, and Th1/Th2 cell ratios (TNF-a/IL-10, IFN-g/IL-10 producing

Th cell ratios) weremeasured by flow cytometrywithin 5weeks before

and after COVID-19. Statistical analysis was performed by using the

student t-test.

Results: Peripheral blood immunophenotypes including % CD3 (77.38

± 2.15 % vs. 79.98 ± 1.65 %, P = 0.34), % CD19 (13.63 ± 1.63 %

vs. 12.63 ± 1.79 %, P = 0.68), % CD56 (7.61 ±1.32 % vs. 6.15±

1.08 %, P = 0.40), % CD19/CD5 (4.68 ±1.41 % vs. 4.17 ± 0.72 %,

P = 0.75) were not significantly different before and after COVID-

19. NKC at E:T ratio of 50:1 (Mean ±SE), before and after COVID-

19 were 21.16 ± 0.66% and 22.21 ± 1.06 % respectively (P = 0.40).

NKC at E:T cell ratios of 25:1 were 15.71 ± 0.69 % and 16.44 ±

0.93 % respectively (P = 0.52). TNF-a/IL-10 (29.61 ± 2.43 vs 28.95

±2.06, P = 0.83) and IFN-g/IL-10 (16.36 ±2.22 vs 12.61 ± 0.94, P =

0.14) producing Th1/Th2 cell ratios were comparable before and after

COVID-19.

Conclusions: Our findings suggest that even though patients

are affected by the COVID-19 during the Omicron phase,

© 2022 The Authors. American Journal of Reproductive Immunology©2022 JohnWiley & Sons A/S. Published by JohnWiley & Sons Ltd

there were no significant flares in cellular immune responses

when patients recovered from COVID-19 in not hospitalized

cases.

P02 Acquisition of innate immune memory following aberrant

maternal inflammation in mouse pregnancy

Nakeisha A Lodge-Tulloch, Tiziana Cotechini, Charles HGraham

Queen’s University, Kingston, Ontario, Canada

Severe pregnancy complications including fetal loss and pre-eclampsia

are associatedwith exaggeratedmaternal inflammation. These compli-

cations of pregnancy are linked to an increased risk of cardiovascular

andmetabolic disease later in life in the affectedmothers and their off-

spring. Innate immune memory, or trained immunity (TI) is defined as

a functional epigenetic reprogramming of innate immune cells follow-

ing an initial exposure to an inflammatory stimulus (i.e., a pathogen-

associated or damage-associate molecular pattern; PAMP or DAMP),

that ultimately results in an enhanced response after re-exposure to

a similar inflammatory stimulus. We examined whether inflammation-

induced fetal loss is associatedwith acquisitionof innate immunemem-

ory, or TI, which could be linked to increased risk of disease in later life.

To examine whether inflammation-induced fetal loss leads to periph-

eral acquisition of TI, pregnant C57BL/6 mice aged 49–56 days were

administered saline or LPS (N=4–8per group). Fiftyμg/kg lipopolysac-
charide (LPS) was administered on gestational day (GD) 10.5 and mice

were subsequently euthanized 14 days later. To determine whether

the effects of LPS on acquisition of TI are pregnancy-specific, addi-

tional controls consisted of non-pregnant mice treated with saline or

LPS and euthanized 14 days later. Bone marrow monocytes were iso-

lated from mononuclear cells collected at the time of euthanasia and

were exposed to LPSandPam3Cys (PAMPs) in vitro for 24h.Concentra-

tions of various pro- and anti-inflammatory cytokines were measured

in cell-free supernatants using a multiplex platform (Eve Technologies,

Calgary AB).

Preliminary results of inflammatory cytokine levels in monocyte cul-

tures reveal evidence of TI acquisition in peripheral blood monocytes

following LPS-induced fetal loss in pregnancy.

These results provide a rationale to further determine a link between

TI acquisition and pregnancy complications and to investigatewhether

acquisition of TI following exposure to aberrantmaternal inflammation

76 wileyonlinelibrary.com/journal/aji Am J Reprod Immunol. 2022;87(Suppl. 1):76–101.
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is causally linked to increased risk of disease in later life. (Supported by

the Canadian Institutes of Health Research).

P03 Endometriosis is associated with lowered cumulative live

birth rate: a retrospective matched cohort study including 3071

in vitro fertilization cycles

Linyan Zhou, LinlinWang, Longfei Li, MeilanMo

Shenzhen Zhongshan Urology Hospital, Shenzhen, Guangdong, China

Problem: In order to clarify the impact of endometriosis on preg-

nancy outcomes of IVF treatment, this study retrospectively ana-

lyzed the possible correlation of endometriosis with characteris-

tics of infertile patients, embryology, and pregnancy outcomes. In

order to investigate the impact of endometriosis on the follicu-

lar microenvironment and to elucidate the relationship between

endometriosis-related inflammation and infertility, a prospective study

was conducted to analyze the polarization state of macrophages

and cytokine levels in the FF of women with ovarian endometrio-

sis. This study might provide more reliable evidences for the impact

of endometriosis on IVF pregnancy outcomes and its underlying

mechanisms.

Method of Study: 433 patients with endometriosis and 1299 infer-

tile patients with tuber factors receiving in vitro fertilization treat-

mentwere retrospectively included in this study to determinewhether

a history of endometriosis affected the pregnancy outcomes or not.

Pregnancy outcomes in this study included clinical pregnancy rate,

miscarriage rate, live birth rate, and CLBR. Follicular fluid was col-

lected under ultrasound guidance during oocyte retrieval procedure.

The cell sediment was used for the identification of macrophage sub-

populations. A cytometry panel of 4 antibodies (CD45-FITC, CD3-

BV785, CD80-BV510, CD163-PE) was designed to enumerate the

numbers of MI (CD45+CD3-CD80+CD163-) and MII (CD45+CD3-

CD80-CD163+) macrophages. Quantibody® array was utilized to

determine the concentration of 10 cytokines in FF, including inter-

feron (IFN-γ), interleukin-1α (IL-1α), interleukin-1β (IL-1β), interleukin-
10 (IL-10), interleukin-13 (IL-13), interleukin-4 (IL-4), interleukin-6 (IL-

6), interleukin-8/CXC motif ligand (IL-8/CXCL8), monocyte chemoat-

tractant protein-1/CCmotif ligand 2 (MCP-1/CCL2), and tumor necro-

sis factor-α (TNF-α). The experiment was performed in the Raybiotech

company.

Results: Patients with endometriosis were associated with markedly

fewer retrievable oocytes, a lower oocyte maturity rate, decreased

numbers of available and high-quality embryos (all p < 0.001) in com-

parison with those with tuber factors. The clinical pregnancy and live

birth rate of the endometriosis groupwere lower in the frozen-thawed

embryo transfer cycles (p = 0.028 and p = 0.008, respectively), and a

declined cumulative live birth rate (CLBR) (p= 0.001). A negative asso-

ciation between endometriosis and CLBR (p = 0.002) was observed

in logistic regression analysis. The numbers of macrophages in fol-

licular fluid (FF) of patients with ovarian endometriosis were signifi-

cantly higher compared with those without ovarian endometriosis (p

< 0.001). The levels of IL-1α, IL-1β, TNF-α, IL-6, IL-13, and IL-10 in FF

were also elevated in endometrioma group than control group (p <

0.05).

Conclusions: The study implied that endometriosis was negatively

associated with CLBR in IVF, which might be caused by the proinflam-

matory follicular microenvironment that affecting the development

and fertilization of oocytes.

P04 Establishment of the reference intervals of endometrial

immune cells during mid-luteal phase

Yuye Li, Xueling Zhang, Lianghui Diao, ChunyuHuang

Shenzhen Zhongshan Urology hospital, Shenzhen, China

Problem: To develop reference intervals (RIs) of endometrial immune

cells in control fertile women during mid-luteal phase, and to compare

proportion of endometrial immune cells in recurrent reproductive fail-

ure (RRF) patients.

Method of Study: Endometrial tissue sections from113 fertilewomen

and 79 patients with RRF including 40 recurrent miscarriage (RM)

and 39 repeated implantation failure (RIF) during mid-luteal phase,

immunohistochemical staining of CD56+, Foxp3+, CD163+, CD1a+

and CD8+ cells were performed. Quantitative analysis of endome-

trial immune cells was performed by using HALO system. Percentage

of endometrial immune cells is calculated by dividing the number of

endometrial immune cells by the total number of endometrial cells. The

5th and 95th percentile was respectively used as the lower and upper

limit of RIs.

Results: RIs of endometrial immune cells were as follows: CD56+

uNK cells: 1.785%-8.712%, Foxp3+ Tregs: 0.041%-0.154%, CD163+

M2 macrophages: 0.298%-1.492%, CD1a+ dendritic cells: 0.006%-

0.081%andCD8+T cells: 0.674%-2.504%.Comparedwith control fer-

tile women, endometrial CD56+uNK cells, CD163+M2macrophages,

CD1a+DCs and CD8+T cells were significantly increased in RRF

patients, Foxp3+Tregs expression were decreased in RRF patients but

had a significance only in RM patients.

Conclusions: We established the RIs of endometrial immune cells in

control fertile women during mid-luteal phase, and disorder endome-

trial immune microenvironment was found in RRF patients. The RIs

of endometrial immune cells might be of important clinical value in

immunotherapy treatments of RRF.

P05 Deregulated miRNA biogenesis Pathway in PCOS could

be a consequence of hyperandrogenism

Anagha Balakrishnan1, Betcy Susan Johnson1, SathyMPillai2, K

Jayakrishnan3, Malini Laloraya1

1Rajiv Gandhi Centre for Biotechnology, Thiruvananthapuram, Kerala,

India; 2SAMAD IVF Hospitals, Thiruvananthapuram, Kerala, India; 3KJK

Hospital and Fertility Research Centre, Thiruvananthapuram, Kerala, India
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Problem: PolyCystic Ovarian Syndrome (PCOS) is a common

endocrine disorder that is prevalent in 5–10% of women of reproduc-

tive age and is characterized by hyperandrogenism, cystic ovaries, and

anovulation. miRNAs are small non-coding RNAs which are involved in

the post transcriptional regulation of gene expression. Several studies

have reported an altered expression of different miRNAs in PCOS

subjects which can modulate PCOS pathogenesis. Hence to under-

stand whether the alteration in miRNA expression observed in PCOS

patients is due to the alteration in themiRNA biogenesis pathway or in

themiRNA degradationmechanism, assessment of miRNA assassins in

PCOSwill be critical for understanding the etiology.

Method of Study: Peripheral blood sampleswereobtained fromPCOS

and control volunteers. Expression of genes involved inmiRNAbiogen-

esis and the miRNA degradation pathways were analyzed by qRT PCR.

We also analyzed the levels of miRNA assassins in primary Peripheral

Blood Mononuclear Cells (PBMC) culture after treatment with andro-

gens. We have also examined whether miRNA assassins are direct tar-

get of androgen receptor.

Results: We analyzed the level of mRNA expression of the core

molecules involved in the miRNA biogenesis pathway in PCOS and

control subjects. Our data showed elevated mRNA levels of DROSHA,

DGCR8, DICER and TRBP in the PCOS subjects as compared to

the control subjects. DROSHA-DGCR8 and DICER-TRBP complexes

are the primary participants in the miRNA biogenesis and their over

expression in PCOS subjects potentially entail to the altered miRNA

expression in PCOS condition. miRNA degradation is another mech-

anism through which miRNA levels are maintained in normal cells. In

animals, the miRNA is stabilized by GLD-2 mediated monoadenylation

and XRN-2 exo-nuclease acts on the excess miRNA to induce miRNA

degradation. We analyzed the mRNA levels of both these molecules

and found that the level of GLD-2 is upregulated in PCOS as compared

to control whereas XRN-2 is significantly down regulated in PCOS

subjects as compared to the control. To analyze whether hyperandro-

genism, one of the characteristic feature of PCOS condition, can reg-

ulate the differential expression of miRNA assassins, the Peripheral

Blood Mononuclear Cells were treated with androgens, (DHEA and

Testosterone) and anti-androgenFlutamide.Hormone treatment could

induce the expression of DGCR8, DROSHA, and TRBP on comparison

with Flutamide and vehicle control group. Our recent promoter analy-

sis for DGCR8 showed the presence of androgen receptor binding site

and work is ongoing to evaluate whether Androgen receptor can bind

DGCR8 promoter directly using CHIP assay.

Conclusions: Our data confirms that miRNA biogenesis pathway and

the miRNA degradation mechanism is significantly altered in PCOS

subjects which accounts for the aberrant miRNA expression in PCOS.

Hormone treatment analysis proves that increased testosterone in

PCOS patients is a key player in the alteration inmiRNA biogenesis.

P06 Impact of BMP-7 and TGF-β1 levels in the serum and

follicular fluid on ICSI outcomes

Houda Amor,Mohamad Eid Hammadeh

Saarland University, Homburg, Saarland, Germany

Problem: Can bone morphogenetic protein 7 (BMP-7) and transform-

ing growth factor-beta 1(TGF-β1)) levels in the serum and/or follicu-

lar fluid (FF) be used as predictive parameters for pregnancy outcome

after an Intracytoplasmic sperm injection (ICSI) treatment.

Method of Study: Eighty-eight women of reproductive age undergo-

ing an ICSI treatment were included in this study. They were divided

into two groups: pregnant (G1) (n = 32) and non-pregnant (G2) (n

= 56). Serum and FF were collected at the time of oocyte retrieval

for measurement of BMP-7, and TGFß1 concentrations by enzyme-

linked immunoassay (ELISA) technique, using commercially available

kits.

Results: By comparing the concentration of BMP-7, and TGF-ß1 in the

serum between G1 and G2 no significant differences were observed.

But in FF, the concentration of BMP-7 and TGFß1 in G1 were signifi-

cantly higher than in G2: 4.30±3.16 vs 3.14±1.46 pg/ml, p= 0.001 and

175.87±273.96 vs 82.30±202.38 pg/ml). Besides, inG1 a negative cor-

relation was observed between age and BMP-7 in serum (r= -0.389, p

= 0.028). In G2, a positive correlationwas observed between BMP-7 in

FF and transfer rate (r= 0.295, p= 0.028).

The clinical parameters: the number of the retrieved oocytes, fertilized

oocytes, fertilization rate, and transfer rate were not significantly dif-

ferent between G1 andG2.

Conclusions: BMP-7 andTGF-ß1 concentrations in serumandFF could

impose a positive effect on oocyte and consequently on embryo qual-

ity. Therefore, they might be used as non-invasive markers for predict-

ing ICSI outcomes. However, more studies are needed to confirm the

current finding of this study.

P07 Th1, Th2, Th17, and T regulatory cells in pregnant

women with recurrent pregnancy losses

Thanh V Luu, Lujain Alsubki, Gloria Deutsch, Valerie Riehl, Monica

Mayers, Lily Guo, EmilyMolloy, Svetlana Dambaeva, Kenneth Beaman,

Joanne Kwak-Kim

Rosalind Franklin University, North Chicago, IL, USA

Introduction: DysregulatedThelper 17 (Th17) andRegulatoryT (Treg)

cells have been reported in women with reproductive failures (RF),

including recurrent pregnancy losses and repeated implantation faili-

ures. In this study,weaim to investigateTh17andTreg cells duringnor-

mal pregnant women and pregnant women undergoing immunother-

apy for RF. Additionally, correlation between Treg, Th17, Th1 and Th2

cells in pregnant womenwith RF are investigated.

Materials and Methods: The was as a prospective cohort study eval-

uating normal pregnant women (n = 220) and women with a history

of RPL (n = 32) who delivered a live born infant (RPL-Del group).

The RPL-Del group received personalized immune-modulation treat-

ment. Peripheral blood sampleswere collected before and during preg-

nancy. Th1/Th2 ratios (TNF-a/IL-10 and IF IFN-g/IL-10 producing Th

cell ratios), Th17, and Treg cells were measured by flow cytometric
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analysis. Treg/Th17 ratioswere calculated. Statistical analysis was per-

formed by using the student t-test, the one-way ANOVA and the Pear-

son’s correlation.

Results: In normal pregnant group, %Th17, %Treg cells, and Treg/Th17

ratios did not show significant fluctuations throughout pregnancy.

However, %Treg cells tend to increase in the second trimester and

decrease in the third trimester towards parturition. Treg/Th17 ratios

tend to decrease towards the end of gestation.

% Th17 was significantly correlated with TNF-a/IL-10 (r = 0.375, P

< 0.001), IFN-g/IL-10 (r = 0.272, P < 0.001) producing Th1/Th2 cell

ratios. Contrarily, % Treg was inversely correlated with TNF-a/IL-10

(r = -0.303, P < 0.001), IFN-g/IL-10 (r = -0.323, P < 0.001) producing

Th1/Th2cell ratios.%Tregwaspositively correlatedwith%CD56+NK

cells (0.13, P<0.05).

In RPL-Del group, the proportion of Th17 cells (1.17± 0.06%) was sig-

nificantly lower than that of normal pregnant group (1.55 ± 0.07%) (P

<0.001). A significant difference was again seen in Treg cell proportion

between theRPL-Del (4.61±0.12%) andnormal pregnant groups (6.82

± 0.10%) (P<0.001). However, the Treg/Th17 ratioswere not different

between RPL-Del and normal pregnant groups.

% Th17 was significantly correlated with TNF-a/IL-10 (r = 0.305, P <

0.001) and IFN-g/IL-10 (r = 0.306, P < 0.001) producing Th1/Th2 cell

ratios. However, % Treg did not correlated with TNF-a/IL-10, and IFN-

g/IL-10 producing Th1/Th2 cell ratios, or %CD56+NK cells.

Conclusions: The overall Treg/Th17 ratio may play a role in the main-

tenance of pregnancy as opposed to the absolute values of Treg and

Th17 in women with RPL. In addition, distinct Treg cell regulation

may present in women with a history of RPL undergoing personalized

immune therapy.

P08 Accentuated NK lymphocyte p46 (CD335) expression

predicts implantation and pregnancy failures; Results of blinded

multicenter investigation

Boris VDons‘koi1, Daria VOsypchuk1, SergyMBaksheev2, IrynaO

Sudoma3, Yana OGoncharova4, Igor E Palyga5, Vera Y Sirenko6,

Yaroslava I Anoshko7, Natalia O Shapovalenko7

1Institute of Pediatrics, Obstetrics and Gynecology named after academi-

cian O. Lukyanova of the National Academy of Medical Sciences of Ukraine,

Kyiv, Ukraine; 23th Maternity hospital, Kyiv, Ukraine; 3”NADIYA” Clinic,

Kyiv, Ukraine; 4”LELEKA” Maternity hospital., Kyiv, Ukraine; 55Medical

Center “ALTERNATIVE”, Lviv, Ukraine; 6Institute for Reproductive Medicine

”DACHNO-IVF”, Kyiv, Ukraine; 7Institute of Pediatrics, Obstetrics andGyne-

cology named after academician O. Lukyanova of the National Academy of

Medical Sciences of Ukraine., Kyiv, Ukraine

Problem: The peripheral blood NK cells diversity is highly complex;

recent studies have described more than the thousand phenotypes

sharing NK cell receptors (NKRs) across the leukocyte lineages. Pre-

viously, we have found that accentuated NK p46 phenotype has prog-

nostic value for NK cytotoxicity status and characteristics of patients

with recurrent implantation failure (RIF).

Method of Study: In the blinded investigation we studied blood sam-

ples of in vivo fertilization (IVF) women (on day of ET) (PGD tested E n

= 116) and PGD did not test E n = 219. Early pregnant 5-7wg women

(n = 102) were also tested and 152 healthy pregnant women at 11–

13wg were tested as a control. We study NK p46 expression by Flow

cytometry and for aCL ab levels. aCL results we sent to the clinic but

NK p46 expression was blinded for us and clinics and was not analyzed

till the endof investigation (finish of last pregnancy). Association of p46

phenotype with clinical pregnancy rate CPR, pregnancy failures rate

PFR and LBR analyzed. aCL positive and intravenous immune globu-

lin (IVIG) treated cases were excluded from statistic as well as induced

abortion with embryomalformation.

Results: IVF success was extremely dependent on p46 NK pheno-

type in patients with PGD tested embryos. So elevated p46 expres-

sion onNK>93%aswell as decreased<66%significantly reducedCPR

(OR 12.7 and 3.8) without affecting PFR but with decreased LBR. Both

accentuations (taken together) result to reduction of LBR (OR 3.9 p

= 0.019) compared with non-accentuated phenotypes (NKp46 levels

66–93%). Elevated NK lymphocytes levels >14.5% weekly associated

with PF (OR 3.1 p = 0.069) but not significant with reduced LBR, in

contrast, numbers of NKCD335+ lymphocytes>11.5%was significant

predictor PF (OR-4.0 p<0.05) and decreased LBR (OR 2.1 p= 0.06) but

not affect CPR. At the same time elevated numbers of NKCD335neg

lymphocytes >4% were also associated with decreased LBR (OR-3.6

p = 0.03) true decrease CPR and increase PFR. Significant association

CPRdecreased alsowe found inpatientswithdecreasedNKCD335++

numbers <14. (OR 3.7, p<0.05). Similar associations we found in IVF

patients without PGD embryo testing but with lower significant lev-

els regardless of a higher number of patients some associations start

to be not quite significant. Natural early pregnant women with ele-

vatedNKCD335expressionhave significant elevatedPFR (OR17.2p=

0,008) same as women with decreased NKCD335++ subsets (OR 5.5

p<0.05.) The favorable reproductive value for early pregnant women

was similar to 95%CI that obtained on the normal pregnant group (11-

13wg)

Conclusions: Accentuated increased or decreased CD335 expression

on NK associated with embryo implantation failure. Balanced CD335

levels form implantation favorable conditions. The elevated number

of p46+NK (CD3-CD56+CD335+) predicts pregnancy failures much

more significantly than elevated NK levels. At the same time, the

elevated number of p46negNK (CD3-CD56+CD335-) downregulates

LBR.Accentuationsof p46expressiononNKassociatedwith reproduc-

tive failures. In combinationwith PGD tested embryos it gives a power-

ful prediction algorithm and treatment possibility.

P09 Insulin-like growth factor 1 promotes decidualization via

up-regulating pyruvate metabolism

LinlinWang1,2, Jing Yang3, Yulin Zhao4, Linyan Zhou4, Longfei Li4

1Shenzhen Key Laboratory of Reproductive Immunology for Peri-

implantation, Shenzhen Zhongshan Institute for Reproduction and

Genetics, Shenzhen Zhongshan Urology Hospital, Shenzhen, Guangdong,
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China; 2Department of Obstetrics and Gynecology, Renmin Hospital of

Wuhan University, Wuhan, Hubei, China; 3Reproductive Medical Center,

Renmin Hospital of Wuhan University, Hubei Clinic Research Center for

Assisted Reproductive Technology and Embryonic Development, Wuhan,

Hubei, China; 4Shenzhen Key Laboratory of Reproductive Immunology for
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Problem: In the maternal-fetal interface, insulin-like growth factor 1

(IGF-1) promotes placental development and fetal growth by regu-

lating the proliferation, differentiation, migration and invasion of tro-

phoblast cells, which involving transport, absorption and metabolism

of nutrients. However, the mechanism of IGF-1 in maternal decidua,

including decidualization is not clear. Thus, this study aims to reveal the

metabolic regulation of IGF-1 in decidualization.

Method of Study: The study analyzed the expressions of IGF family,

metabolism-related genes, and decidualization markers in decidua of

females with spontaneous miscarriage (SM) and normal pregnancy in

first trimester. Additionally, the above factors were also detected in

both endometrial and decidual stromal cells. Furthermore, exogenous

IGF-1 and pyruvic acid were added to analyze their function on decid-

ualization.

Results: The increased expression of IGF binding protein-1 and down-

regulation of pyruvate kinase (PKM) were observed in decidua of

patient with SM compared with the normal controls (both P < 0.05).

Moreover, IGF familymarkers, PKM, and decidualizationmarkerswere

unregulated in decidual stromal cells in comparison with endometrial

stromal cells (all P < 0.01). Both IGF-1 and pyruvic acid could not only

promote decidualization, but also enhance the expression of PKM (all P

< 0.05).

Conclusions: The dysfunction of IGF family in decidua of femalesmight

impair decidualization process via depressing pyruvate metabolism,

and finally led to SM. This study provides new perspective for the diag-

nosis and treatment of decidualization deficiency-related SM via regu-

lating the growth factor-PKM axis.

P10 Autoimmune regulator (AIRE) tailors major events of

embryo implantation viz., adhesion, decidualization and invasion

Renjini Ambika Padmanabhan, Vasanthi Soumya,Malini Laloraya

Rajiv Gandhi Centre for Biotechnology, Thiruvananthapuram, Kerala, India

Problem: Tolerance of the genetically distinct embryo and its symbi-

otic existence with the mother is one of the most vital and captivating

paradoxes of life. A candidate gene in establishing immune tolerance

is Auto immune Regulator (AIRE), a transcriptional coactivator, which

educates T cells to avoid self reactivity; the failure of which results in

autoimmune diseases. Importance of AIRE in reproductive tissue sce-

nario came from the observation that APECED patients are infertile.

Aire knockout mice develop all features of APECED including infertil-

ity in up to 85% of males or females (Ramsey C et al 2002). The extra

thymic expression of AIRE is known in testis and ovary and AIRE was

also reported to be expressed in embryos (Brahmaraju et al 2011).

Recent work from Laloraya lab has shown that AIRE is expressed in

uterine endometrium during decidualization and in vivo silencing of

Aire results in implantation failure. AIRE migrates into the nucleus via

DOCK180 under estrogen and progesterone treatments (Soumya et al

2016;Mohan JJ et al 2018). This study focuses tounderstand the effect

of Aire silencing onmajor events of implantation viz., adhesion, decidu-

alization and invasion.

Method of Study: To understand the effect of gene knock down on

various events of embryo implantation, a gene expression microarray

was performedwith total RNA fromAire silenced uteri comparingwith

RNA of control siRNA silenced uteri. Also the effect of Aire silencing

and AIRE overexpression was analysed for implantation events viz.,

adhesion and invasion.

Results: Gene expression microarray data revealed 849 differentially

expressed genes- 485 transcripts were down regulated and 364 tran-

scripts were up regulated in Aire silenced uterine samples in the sig-

nificant range (p<0.05) under log 2 fold change. Transcripts for cal-

ciumvoltage-gated channel auxiliary subunit alpha2delta1 (Cacna2d1)

showed maximum up regulation and ADP Ribosylation Factor Like

GTPase 6 Interacting Protein 5 (ARL6IP5) showed maximum down

regulation under significant p-value. The major transcripts identi-

fied are involved in important biological functions, major ones being

adhesion pathways -focal adhesion and integrin mediated adhesion;

RNA metabolism- RNA splicing, RNA repair and immune signaling.

To understand the role of AIRE over implantation events viz., inva-

sion and adhesion, expression of invasion markers, anti-invasive fac-

tor and adhesion molecules were tested in Aire silenced uteri in

vivo and AIRE over expressed MCF-7cells in vitro. Mmp2, Mmp9

and N-Cad are upregulated in Aire silenced uteri while E-Cad and

Timp2 were down regulated in Aire silenced uteri while reverse pat-

tern of expression of these molecules were observed in AIRE trans-

fected cells. The results of invasion assay, adhesion assay and molec-

ular expression analysis unmask the role of AIRE in the processes of

restricting excessive invasion and promoting adhesion during embryo

implantation.

Conclusions: The reproductive issues in APECED patients were

answered only on the basis of immune regulatory roles of AIRE. The

role of AIRE in regulating early embryo implantation events was not

known till our paper pointing to its role in decidualization. But the

current study adds a new input to the question of infertility in APS1

patients.

P11 Altered Phosphatases status involved in STAT5 signaling

could be a reason behind Treg down regulation in PCOS

Lipika Priyadarsini Patra1, Betcy Susan Johnson1, SathyM. Pillai2, K.

Jayakrishnan3, Malini Laloraya1

1Rajiv Gandhi Centre for Biotechnology, Thiruvananthapuram, Kerala,

India; 2SAMAD IVF Hospitals, Thiruvananthapuram, Kerala, India; 3KJK

Hospital and Fertility Research Centre, Thiruvananthapuram, Kerala, India
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Problem: Polycystic ovary syndrome (PCOS) is one of themajor health

problems of women and the most common metabolic disorder hav-

ing clinical manifestations such as irregular menstrual cycles, over-

weight, type 2 diabetes, obstructive sleep apnea, depression etc. lead-

ing to female infertility. Despite a wide range of research till now,

there is underlying uncertainty in the immune profile of the disease

as many studies reported that PCOS condition possess low grade

inflammation, auto antibodies and low immune tolerance level. Treg

cells are the subset of T cells that regulates immune responses, pro-

vides an optimum balance between immune sensitivity to antigens,

and maintains self-tolerance. PCOS female population shows low Treg

expression in PBMCs compared to normal females (Krishna MB et al

2015). Hence, to encompass the underlying mechanisms behind Treg

downregulation, we are focusing on the negative regulators such as

phosphatases.

Method of Study: Peripheral blood samples were collected from 72

control and72PCOSsubjects. Theexpressionanalysis of phosphatases

and other negative regulators gene expression was performed by qRT

PCR. We are further analyzing the Treg expansion/frequency after

silencing of specific phosphatases in primary PBMC culture of PCOS

and Control subjects.

Results: Our data showed an elevated gene expression of phos-

phatases like DUSP4 and PTP1B in the PCOS patients as compared to

the control subjects. The gene expression of phosphatase like TCPTP is

not altered significantly. Along with this, we also observed the expres-

sion of negative regulators such as cytokine inhibitors: SOCS1 and

SOCS2 that showed significantly higher expression in PCOS condition.

Conclusions: Phosphatases like DUSP4, PTP1B and TCPTP plays a

major role in the regulation of STAT5 function at the post translational

level. This study revealed a higher expression of negative regulators

including phosphatases and cytokine inhibitors that alters the key sig-

naling pathway- STAT signaling in PCOS. Thus, our observation proves

that high level of these phosphatases and inhibitors are the potent fac-

tors for Treg downregulation by hindering STAT5 phosphorylation in

PCOS.

P12 Attitudes and practice patterns amongst providers on

endometrial evaluation in infertility evaluation

Michael K Simoni1, Mike Large2, Colleen Lynch2, Vrunda Desai2,

MonicaMainigi1

1University of Pennsylvania, Philadelphia, PA, USA; 2CooperSurgical, Inc.,

Trumbell, CT, USA

Problem: There is no current consensus on the role of endometrial

evaluation in the infertile patient due to conflicting evidence of clinical

relevance.Weaim to survey the current attitudes andpractices around

immune-related endometrial factors of infertility, and the current uti-

lization of endometrial biopsy testing during infertility evaluation.

Method of Study: Infertility providers submitted data on their clin-

ical practices and views via an electronic survey on FertilityIQ.com

(an online educational offering for fertility patients). Responses were

compared by demographics including provider type, practice type, geo-

graphical location and years in practice. Final dataset included com-

pleted surveys, with missing data removed. Analysis was performed

with chi-square cross-tabulations and regression using Stata software.

Results: The survey was completed by 171 infertility providers glob-

ally. The majority of respondents were physicians (96.5%) with over

10 years clinical experience (83.8%), Over half of respondents were

in private practice (n = 94, 55.0%), and 2/3 were outside of the

United States (US) (n = 113, 66.1%) Over half of respondents (57%)

offer endometrial biopsy to test for endometrial inflammation or

an abnormal endometrial microbiome during infertility workup. Solo

providers were more likely to offer endometrial biopsy than providers

in an academic practice (OR 5.34, 95% CI 1.01-28.39), but there

was no difference when examining the results by practice location

globally.

Overall, 75% (n = 129) of providers agreed with the statement, “Dis-

ruption of the endometrial microbiome can interfere with achieving a

successful pregnancy.” 42% of international providers strongly agreed

with this statement, compared to 15% of providers in the US. Interna-

tional providers were more likely to strongly agree, and agree in gen-

eral with the statement (OR 3.88, 95% CI 1.74-8.66; OR 4.28, 95%

CI 2.06-8.90, respectively). Additionally, 94% (n = 158) of providers

agreed, “Endometrial inflammation/endometritis can interfere with

achieving a successful pregnancy.” International providers were more

likely to strongly agree with this statement than those in the US (OR

2.46, 95% CI 1.28-4.70). There was no difference in agreement with

either statement by practice type.

Providers in the US more often reported “weak data for physio-

logic relevance” as the primary reason for not evaluating for endome-

trial inflammation or abnormal microbiome compared to interna-

tional providers (OR 3.03, 95% CI 1.54-5.88). Academic providers

were also more likely to select this reason compared to providers of

solo, private or hospital-owned groups (p<0.05). Of providers offer-

ing biopsy testing during infertility evaluation, the majority (54%)

report using it on less than 10% of patients. International providers

weremore likely to prefer biopsies using hysteroscopic guidance, com-

pared to those in the US (OR 2.97, 95% CI 1.48-5.98). The major-

ity of providers (>75%) would treat with an antibiotic, but inter-

national providers were 27% more likely to retest after treatment

(p<0.01)

Conclusions: Themajority of infertility providers believe that endome-

trial microbiome disruptions and endometrial inflammation affect

pregnancy achievement, and over half offer endometrial biopsy to test

for either during an infertility workup. More robust studies evaluat-

ing the role of the microbiome and inflammation in endometrial-factor

infertility are needed to provide appropriate guidance to providers.

P13 Corticosteroids modulate homeostasis and decidualization

related markers in endometrial stromal cells

Umida Ganieva1, Sylvia Schneiderman1, Thanh Luu2, Amy Thees1,

Kenneth Beaman1, Joanne Kwak-Kim2, Svetlana Dambaeva1
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Problem: Endometrial decidualization is a complex process that pre-

pares endometrium for implantation by balancing decidual and senes-

cent cells. Perturbations in this process could lead to reproductive

problemsnamely recurrent implantation failure (RIF) or pregnancy loss

(RPL). Though the use of corticosteroids, such as prednisolone, is ratio-

nalized for their immunosuppressive effect in the management of RIF

or RPL, the evidence for their use and the list of genes they alter to

favor decidualization in endometrium, is inconsistent. Here, we ana-

lyzed whether corticosteroids have a direct effect on the expression of

tissuehomeostasis anddecidualizationmarkers in endometrial stromal

cells.

Method of Study: cross sectional study where 2 types of human

endometrial cells (HESCs) were used: commercially available HESCs

(SHT290, Kerafast), and primary HESCs (derived from endometrial

biopsies from women with a history of RPL with and without treat-

ment). The effect of corticosteroids (prednisolone, 0.05 and 0.1 μg/ml)

on genes of interest (GOI) was studied in 24 hours after the induction

of decidualization (EPC cocktail: estradiol, progesterone and cAMP).

Decidualization was confirmed by prolactin expression. SCARA5 (a

gene in the non-senescent decidual pathway), DIO2 (a gene in senes-

cent pathway), FOXO1 (regulator of endometrial receptivity), SGK1 (a

regulator of sodium transport), SCNN1A (alpha subunit of epithelial

sodium channel), SLC2A1 (glucose transporter), and IL15 (important

for NK cell activity) in decidualized and non-decidualized HESCs was

evaluated usingwestern blotting (WB), qRT-PCR, and RNA sequencing

analysis.

Results: Prednisolone treatment revealed a decrease inmRNA expres-

sion for DIO2 and an increase for SCARA5 in non-decidualized HESCs.

This indicates that prednisolonemaycontrol thenumberof cells under-

going senescence and decidualization, respectively. Both decidualized

and non-decidualized HESC demonstrated increased expression of

SCNN1α and FOXO1upon treatmentwith prednisolone, whereas only

non-decidualized HESCs had elevated levels of SGK1. SGK1 is impor-

tant in upregulation of sodium channels (SCNN1α) and phosphoryla-

tion of FOXO1 in early pregnancy events preceding decidualization.

There was no significant difference in the expression of SLC2A1 and

IL15 between treatment groups in any types of cells. WB analysis

showed the presence of SGK1, FOXO1 and SCNN1A in both decidual-

ized and non-decidualized HESCs. SGK1 is first expressed in decidual-

izing stroma and stimulates various ion channels necessary for embryo

implantation. Likewise, FOXO1 is a pivotal decidual transcription fac-

tor downstream of progesterone pathway.

Conclusions: Corticosteroid treatment affects the expression of sev-

eral decidualization-associated factors including molecules involved in

progesterone signaling and senescence transformation in endometrial

stromal cells. An application of the information on the expression of

prednisolone responsive genes in endometrium could potentially help

to select the patientswhowill benefit fromcorticosteroids and to avoid

unnecessary risk for patients with normal levels of those genes.

P14 IL-22 regulates endometrial regeneration by enhancing

direct cell-cell interactions and orchestrating extracellular matrix

Umida Ganieva1, Sylvia Schneiderman1, Pengli Bu2, Joanne

Kwak-Kim3, Kenneth Beaman1, Svetlana Dambaeva1

1Clinical Immunology Laboratory, Center for Cancer Cell Biology, Immunol-

ogy, and Infection, Chicago Medical School, Rosalind Franklin University of

Medicine and Science, North Chicago, Illinois, USA; 2Department of Phar-

maceutical Sciences, College of Pharmacy, Rosalind Franklin University of

Medicine and Science, North Chicago, Illinois, USA; 3ReproductiveMedicine

and Immunology, Obstetrics and Gynecology, Clinical Sciences Department,

Chicago Medical School, Rosalind Franklin University of Medicine and Sci-

ence, Vernon Hills, Illinois, USA

Problem: The endometrium is a unique tissue characterized by a cyclic

regeneration activity that has yet to be elucidated in terms of mecha-

nism, regulatory factors, and their significance for fertility andendome-

trial pathology. IL-22 is a double edge sword that not only orchestrates

extracellular matrix (ECM) genes involved in tissue re-epithelization

and regeneration by promoting proliferation and survival of epithe-

lial cells and fibroblasts, but also activates immune system. Therefore,

we hypothesized that IL-22 might be important for proper stromal-

to-epithelial transition derived regeneration of endometrial lining and

ECMdevelopment after inflammatory-induced pregnancy loss.

Method of Study: Wild type (WT) and IL-22 knock-out (IL22-/-) mice

were used to study the role of IL-22 in inflammation induced preg-

nancy loss caused by endotoxin (25 μg/mouse, one time lipopolysac-

charide, LPS, intraperitoneal injection) in mid-gestation (day 9.5). Main

observations (within 48 hours of treatment): full abortion (total abor-

tion with clearance of the aborted tissue), and incomplete abortion

(dead fetuses remaining in uterus). Fecundity analysis revealed the

number of mice that managed to get pregnant after the first LPS treat-

ment. Uterine tissueswere harvested and analyzed formRNA and pro-

tein levels of 1) ECM genes, 2) tight junction components interact-

ing with ECM proteins and forming protective and functional barriers

(claudin-2, claudin-3, claudin-10), 3) Keratin-8 (key regulator in adhe-

sion/migration, throughmodulation of integrin interactions with ECM)

andMucin 1 (key factor in cell surface receptor interactionswith ECM).

Results: Fecundity analysis showed that unlike WT mice, it was

significantly harder for IL22-/- mice to get pregnant after endotoxin

LPS induced abortion. Subsequent mating resulted in pregnancy

only in 9.1% of IL22-/- animals, while 71.4% pregnancy success was

recorded for WT group (P>0.01). The IHC and qRT-PCR analysis

of uterine samples after pregnancy loss, revealed that claudins-2,

claudin-10, and mucin-1 were significantly downregulated in IL22-/-

mice. Collagen-3 was significantly abundant in the uterine tissues

from IL22-/- mice in comparison to WT mice on both mRNA and

protein levels. Mesenchymal-epithelial transition (MET) indicators like
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cadherins andWNTmolecules were as follows: N-cadherin andWNT-

4were significantly less expressed in IL22-/-mice,meaning that IL22-/-

mice might be undergoing MET after LPS-induced pregnancy loss. On

hematoxylin-eosin staining, the density of stromal cells in IL22-/- mice

was lower than in WT mice, that was statistically significant when

analyzed by cell counter plugin of ImageJ software (p<0.05).

Conclusions: IL-22 is necessary for the recovery after an endotoxin

induced abortion in mice as it contributes to a balanced endometrial

architecture. The presence of IL-22 throughout the menstrual cycle

infers that normal cycling of IL-22 is necessary for the proper regen-

eration of endometrium to prepare it for embryo implantation. Hence,

IL-22 is a valuable component of uterine lining in its cyclic regenerative

activity, and IL-22 can lead to new treatment prospects.

P15 Sema4D promotes trophoblast invasion via the

Met/PI3K/Akt pathway in recurrent implantation failure

Xian Chen1,2, Lingbin Qi3, Chenyang Zhao4, Jinfeng Xue1, Yong Zeng2,

Zhigang Xue1,5
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versity, School of Medicine, Shanghai, China; 4Shenzhen Key Laboratory for
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Problem: The inadequate trophoblast invasion is associated with

embryo implantation. Considering that semaphorin4D (sema4D)

enhances tumor invasion, we aimed to explore the functional role of

sema4D in trophoblast cells and to examine the underlyingmechanism.

Method of Study: Endometrium tissue samples were observed from

January2019 toApril 2019 from twogroupsofwomenwhohadunder-

gone IVF (RIF group, 14 women who underwent ≥ 3 ETs including

a total of 4 good-quality embryo without pregnancy, control group,

16 women who conceived in their first treatment cycle). Endometrial

gene expression profiling in were compared between the two groups.

Sema4D expression in the endometrium of RIF patients was ana-

lyzed using qPCR and immunohistochemistry. Cell proliferation, inva-

sion, and migration were determined using a CCK8 assay, Transwell

assay, respectively. The expression levels of matrix metalloproteinase

(MMP)-2, MMP-9, the total and phosphorylated of Met, PI3K and Akt

were detected byWestern blotting.

Results: Database retrieval and literature review screened several

novel cell adhesion-related genes that might participate in embryo

implantation, which include Sema4D and APC. Among these targets,

the mRNA and protein levels of Sema4D were significantly lower in

the RIF group than those in the control group. In human trophoblast

HTR8/SVneo cell line, Sema4Dcould promoteMet, PI3K andAkt phos-

phorylation as well as enhance trophoblast cell invasion andmigration.

Moreover, the effect of sema4D on HTR8/ SVneo could be blocked by

knocking downMet with specific siRNA.

Conclusions: The crosstalk between sema4D and Met could transac-

tivate Met to promote trophoblast cell invasion and migration, and

decreased expression of sema4D and Plexin-B1may be responsible for

the deficiency inMet signalling and the development of RIF.

P16 The mechanism of oxidative stress in reproductive

dysfunction caused by hypothyroidism

WenHe, Jinfeng Xue, Zhigang Xue

Tongji University, Shanghai, China

Problem: The most common diseases involved by elevated Oxidative

Stress levels include hypothyroidism, among others. Hypothyroidism is

a common disorder of the endocrine system caused by a deficiency of

thyroid hormones and accompanied by serious fertility problems. It has

been found that the thyroid gland is regulated by multiple transcrip-

tion factors and complex gene networks during differentiation and

development; among them, thyroid peroxidase (TPO) expressiondrives

the final stage of thyroid follicle formation and functional differentia-

tion. Therefore, in this study, we constructed the first Tpo−/− knock-

out congenital hypothyroidism rat model using CRISPR/Cas tech-

nology, and analyzed and in vitro validated this mutant rat testis

by single-cell transcriptome sequencing to investigate the specific

mechanism of OS influence in hypothyroidism-induced reproductive

dysfunction.

Methods of Study: Todemonstrate the successful constructionof con-

genital hypothyroidism rat model, we compared Tpo−/− rats with wild-

type rats at 8–10 weeks and examined the body weight, parenchymal

organ weight ratio and thyroid gland size; meanwhile, we observed the

histological structure of thyroid gland by HE staining and measured

the serum levels of thyroid hormones fT3, fT4, thyroid-stimulating hor-

mone (TSH) by enzyme-linked immunoassay (ELISA) method. The lev-

els of thyroid hormone (TSH)weremeasured byHE staining and ELISA.

To clarify the effect of Tpo mutation on the male reproductive system

of rats, the serum levels of sex hormonesweremeasured by ELISA, and

the internal structuresof hypothalamus, pituitary glandand testiswere

observed byHE staining, and the level of OS in testis tissuewas further

measured; the testicular spermatogenic cells were analyzed by single-

cell transcriptome sequencing technology, and primary germcellswere

isolated in vitro to The results of the analysis were validated in vitro. In

order to clarify the mechanism of the role of OS in androgenic repro-

ductive disorders caused by congenital hypothyroidism.

Results: 1. The Tpo−/− congenital hypothyroidism ratmodel was suc-

cessfully constructed.

2. Tpo−/− rats had reduced sex hormone levels with male steril-

ity and elevated levels of oxidative stress in testis tissue.Among them,

the percentage of supporting cells was significantly increased in the

testes of Tpo−/− rats, and the comparison of differential gene expres-

sion between the two groups showed that the OS-related GO-Term
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was highly enriched in the down-regulated expression of supporting

cells; in addition, the spermatogenesis-related GO-Term was highly

enriched in the supporting cells. In addition, GO-Term related to sper-

matogenesis was found to be enriched in both groups of differentially

expressed genes.

4. qRT-PCR identification of primary support cells isolated and cul-

tured in vitro showed that the expression of anti-OS genes was signif-

icantly down-regulated in Tpo−/−; meanwhile the expression of genes

involved in and maintaining spermatogonial stem cell differentiation

was significantly down-regulated.

Conclusions: The elevated OS levels in testicular tissue support cells

caused by hypothyroidism inhibited the expression of genes related

to the promotion of spermatogonial stem cell differentiation, which

in turn hindered the differentiation of spermatogonial stem cells to

mature spermatozoa and affected the formation of mature spermato-

zoa and testicular development.

P17 Effect of hydroxychloroquine on an overactive

endometrial immune profile: A Pilot Case Study

AlexMuresan1, Tushar Utekar1, Hans Arce1, Conor Harrity2,1,3

1ReproMed, Dublin, Ireland; 2Beaumont Hospital, Dublin, Ireland; 3RCSI

University, Dublin, Ireland

Clinical Problem: A37 y.o, P1+1 presentedwith a 1.5 year Hx of sec-

ondary infertility. Initial ovulation inductionwith clomifene citrate was

unsuccessful, followed by a single IUI attempt with gonadotropin stim-

ulation. The couple progressed to IVF treatment with 3 failed embryo

transfers. There were no endocrinological abnormalities, endome-

trial/uterine anatomy was normal on transvaginal USS and saline infu-

sion sonograpy, so an Endometrial Immune Profile(EIP) and Receptiv-

ity Array(ERA) were performed prior to further treatment. ERA was

in the receptive range, and EIP demonstrated an overactive profile

with high IL15:Fn14, suggestive ofNKoveractivation. In the absence of

other pathology this was hypothesised as a potential cause for implan-

tation failure. Immunotherapy options were discussed, including IVIG

and adalumimab. Risks of these during the Covid pandemic resulted

in the decision to try oral hydroxychloroquine, with cost benefits and

potentially less adverse side effects. Unfortunately there is a paucity

of published data and outcomes, but proposed benefits of this treat-

ment were based on demonstration of improvemed serum TH1:TH2

cytokine ratios (reduction in TNFa and increase in IL:10), and demon-

stration of a reduction inmiscarriage rate.

Method of Treatment: Hydroxycholoroquine 200mgPOBDwas com-

menced 6 weeks prior to commencing treatment, followed by a frozen

transfer of a single blastocyst (5AA). Unfortunately this transfer after

8/52 treatment was unsuccessful. A repeat cycle was scheduled after

a further 8 weeks, continuing the hydroxychloroquine for >3 months.

Initial hCG 13 days post transfer was 2934, but the patient presented

with sudden PV bleeding after 6 days, follow up hCG was only 3650.

Transvaginal USS demonstrated a collapsed intrauterine gestation sac

in keeping with a non-viable pregnancy. Onward referral to an Early

Pregnancy unit for follow up confirmed a miscarriage. PGS was not

incorporated into the cycles to assess for embryo aneuploidy.

Results: Overall the implantation rate had increased from 0 (0/3) to

50% (1/2), but due to sample size this was not statistically significant

(p = 0.81). Pregnancy rate per embryo transfer also increased form

0/3 to 1/2, but again was not significant because of low numbers. Due

to the failure to achieve an ongoing pregnancy, a repeat biopsy was

performed while using hydroxychloroquine to assess its effects on the

endometrial immunological environment. This showed a normalisation

of the IL15:Fn14 ratio (5.680 to0.831), butwith a slight elevation in the

IL18:Tweak ratio (0.088 to 0.114).CD56 remained in the normal range

(0.993 to 1.344).

Conclusion: Although prescribed for inconsistent indications, there is

little published data on hydroxychloroquine use for adverse reproduc-

tive outcome. This case report demonstrates the effect of oral hydrox-

ychloroquine therapy on an overactive endometrial profile, leading to a

major reduction in IL15:Fn4 ratio, suggesting a potential role in reduc-

ing uNK cytotoxicity. Anecdotally a 3 month course is recommended

prior to transfer, which would be supported by these events. Unfor-

tunately there is limited ability to make treatment recommendations

based on a single sample, however, the findings suggest that a larger

study to explore if this pattern is reproducible would have important

clinical value.

P18 Treatment of low-activated endometrial immune profile:

A novel therapeutic approach

Conor Harrity1,2,3, AlexMuresan3, Tushar Utekar3,1, Hans Arce3

1Beaumont Hospital, Dublin, Ireland; 2RCSI University, Dublin, Ireland;
3ReproMed, Dublin, Ireland

Problem: Implantation failure and recurrent pregnancy loss are chal-

lenging clinical scenarios in reproductive medicine, with a limited evi-

dence base to support many of the treatment options. While embryo

aneuploidy is known to be the primary cause, emerging data is identify-

ing potential causative uterine factors. The endometrial immune pro-

file (EIP) is one such assessment that can assist with patient evalua-

tion when an alloimmune uterine factors is one the differential diagno-

sis for couples with adverse reproductive outcome. Interestingly, this

test demonstrates the association with underactive immune profiles

and reproductive failure, an area which is particularly lacking in study.

Method of Study: An EIP was performed in 61 patients with RIF or

RPL between 1st September 2019 and 31st October 2021. Results

were normal in 37 (61%), elevated in 11 (18%), and low in 13 (21%).

The patients with low active profiles were identified, and all treat-

ment cycles between Jan 2018 and Dec 2021 were analysed. Patients

with a low active profile were offered Neupogen (Filgrastim, 30mu

x 2 dose)s for subsequent cycles following the EIP. ART cycles with

neupogen were compared to control cycles with a standard protocol

embryo transfer regimewithout G-CSF.

Results: The 13 patients with low active EIP underwent 47 treatment

cycles between Jan 2018 andDec 2021.Of these treatments, 16 incor-
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porated 2 doses of neupogen prior to embryo transfer, and 31 involved

a standard protocolwithout immunotherapy. Results demonstrate that

implantation rate (43.8% vs 9.1%, p = 0.004), clinical pregnancy rate

(43.8% vs 9.7%, p = 0.006) and live birth rate (25.0% vs 0% p = 0.039)

were all significantly higher in the cycles using neupogen.

Conclusion: Although there is a growing body of evidence to support

G-CSF therapy in reproductive medicine, this is typically in the set-

ting of an unresponsive thin endometrium or unexplained recurrent

pregnancy loss. For implantation failure or miscarriage there is no pro-

posed investigation. In order to better identify patients who may ben-

efit from neupogen treatment, a reliable diagnostic test is needed. A

low active EIP that does not respond to standard therapy (Endometrial

scratch and exposure to seminal plasma) shows potential to identify

these patients, with initial data from this small series suggesting a pos-

itive impact on results. Further study in the form of randomised con-

trolled trial is needed to explore the impact of this treatment in more

detail.

P19 Distinct inflammatory profiles of spontaneous versus

iatrogenic preterm birth

Camille Couture1,2, Marie-Ève Brien1, Cyntia Duval1, Ines Boufaied1,

Dorothée Dal Soglio1, Brian Cox3, Sylvie Girard2,4

1CHU Ste-Justine Hospital Research Center, Montreal, QC, Canada;
2Université de Montreal, Montreal, QC, Canada; 3University of Toronto,

Toronto, Canada; 4Mayo Clinic, Rochester, MN, USA

Problem: Pregnancy includes complex cascades of events which need

to be properly orchestrated for optimal health of the baby. Unfor-

tunately, complications are often encountered such as preterm birth

(PTB), which is the main cause of infant mortality and morbidities.

PTB can result from various etiologies and are either iatrogenic (iPTB)

or spontaneous (sPTB). iPTB, for medical reasons most often growth

restriction, constitutes about 30% of all PTB. sPTB on the other

hand, can result from multiple causes such as infection/inflammation,

stress, amongst others. Theheterogenous nature of PTBhas prevented

advancements in our understanding of the mechanisms. Our goal was

to determine the differences at the maternal-fetal interface between

sPTB and iPTB.

Method of Study: We recruited 38 patients at St. Justine Hospital

with PTB (20 iPTB, 18 sPTB). To obtain an unbiased view of the tran-

scriptome we performed RNA-sequencing of preterm placentas. We

additionally, collected blood, placenta and fetal membranes and char-

acterized the immune and inflammatory profiles through FACS and

ELISAs. Furthermore, we performed histopathological analysis to iden-

tify structural/inflammatory lesions. Statistical analyses were done

using GraphPad.

Results: Transcriptomic changes in the placenta showed 310 genes

that were differentially expressed (DEGs, p<0.05, logFC 1<>1), of

which 125 genes were upregulated in sPTB and 185 genes in iPTB.

Gene ontology enrichment analyses, performed on the DEGs in sPTB,

revealed that all upregulated pathways in sPTB are related to inflam-

matory and immune processes whereas those from iPTB are linked to

lipid andG-protein-coupled receptor signaling pathways. Interestingly,

maternal circulating immune cells were not different between sPTB

and iPTB, even if strongly different from term labor, as we observed in

or previouswork. In accordancewith this,we foundnodifference in the

levels of immunemediatorswithin thematernal circulation nor the pla-

centa. However, changes were observed in the fetal membranes, with

increases in proinflammatory TNF-a and CRP in the chorio-decidua

only (no difference in the amnion). Differences in the bioinformatic

data were supported by placental histopathology, which revealed an

increased incidence of inflammatory lesions, but not structural lesions,

in sPTB vs iPTB placentas.

Conclusions: The fact that strong differences were observed at the

maternal-fetal interface in sPTB vs iPTB but that no difference was

observed within the maternal circulation suggest an initiation at the

maternal-fetal interface. Furthermore, the unbiased analysis of the pla-

cental transcriptome revealed a predominance of inflammatory path-

ways altered in sPTB which is supported by the changes observed in

placental histopathology. Direct anti-inflammatory therapeutic inter-

ventions aimed at the placenta. In light of these findings, and to fur-

ther address the gaps in our understanding, we aim to further inte-

grate our results to understand the contribution of each compart-

ment (i.e., mother, placenta) and link our findings to infants’ devel-

opment. This would facilitate the identification of women/infants

who could benefit from specialized anti-inflammatory therapeutic

interventions.

P20 P2X7 receptor blockade prevents perinatal brain injury in

a mouse model of congenital cytomegalovirus (cCMV) infection

Yang Liu1, Ashley Coggins1, Angela Shaddeau1, Karen Racicot2, Jin

Liu1, Anguo Liu1, Andrew Thagard3, Jun Lei1, Irina Burd1

1Johns Hopkins University School of Medicine, Baltimore, MD, USA;
2Michigan State University, Grand Rapids, MI, USA; 3Naval Medical center,

Portsmouth, VA, USA

Problem: Congenital CMV (cCMV) is a significant public health prob-

lem that causes neurologic handicaps and severe neurological disor-

ders. We previously established a novel mouse model of cCMV in

pregnant CD-1 mice and have used this model to study the molecular

mechanisms of CMV-associated neurologic pathologies. P2X7 recep-

tor (P2X7R) is a ligand-gated cation channel that triggers the acti-

vation of the NLRP3 inflammasome and subsequent release of pro-

inflammatory cytokine IL-1β. This study tested the hypothesis that

P2X7R plays a key role in cCMV-associated perinatal brain injury and

validated the use of our model in a knockout species.

Method of Study: CD-1, C57BJL (wide type), and C57BJL(P2X7R-/-)

micewere inoculatedwith5×10ˆ5mCMVorvehicle (mock) by IU inoc-

ulation at embryonic day (E) 10. Dams were harvest at 120 or 192 hpi.

mCMV titers were determined by plaque assay. Nissl staining was per-

formed to evaluate cortical thickness and ventricle area in fetal brains.

Standard statistics were employed.
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Results: At 192hpi, cortical thickness of fetal brains showed a sig-

nificant reduction following CMV in CD-1 (P<0.05) groups and

C57BJL (wide type) (P<0.0001) groups, while C57BJL (P2X7R-/-

) groups showed non-significant changes. CMV treatment showed

a significantly decreased ventricle area of fetal brains in CD-1

(P<0.01) and C57BJL (wide type) (P<0.001), while C57BJL(P2X7R-

/-) showed no changes. The CMV titers in fetal brain was signifi-

cantly increased in CD-1 groups (P<0.0001) at 120hpi. The CMV

titers in fetal brain were significantly increased in C57BJL (wide

type) (P<0.0001) and C57BJL(P2X7R-/-) (P<0.0001) at 120hpi and

192hpi, while titers in C57BJL (P2X7R-/-) were significantly lower

than C57BJL (wide type) at both 120hpi (P<0.0001) and 192hpi

(P<0.0001).

Conclusions: Our study demonstrated that P2X7R plays a key role in

perinatal brain injury associated with cCMV infection. Thus, further

specific targeting of maternal P2X7Rmay provide clinically valuable.

P21 Postnatal immune dysregulation in prenatally chronic

inflammation exposed offspring

Jin Liu, Yang Liu, Anguo Liu, Jun Lei, Irina Burd

Johns Hopkins University, Baltimore, MD, USA

Problem: Sub-chronic inflammation or subclinical infection during

pregnancy may result in long-lasting complications in the offspring,

such as sustained immune dysregulation. In addition, chronic mater-

nal infections may shape neonatal vaccine responses by their general-

ized effect on the developing neonatal immune system.We have previ-

ously found T-cell immune dysregulation in pre-weaning stage follow-

ing maternal chronic inflammation (MI) exposure, which exhibited sex-

specific differences as well. Here, we extend our studies to determine

whether MI may contribute to immune dysregulation at post-weaning

stage. We hypothesized that MI may adversely affect and reprogram

the neonatal adaptive immune system. Consequently, it may disrupt

the development of immune system in offspring, with lasting ramifica-

tions extending to post-weaning stage.

Methods of Study: At embryonic day (E)14, CD1 pregnant mice

(n = 35) were randomly allocated into two groups: Ctrl (intraperi-

toneal injection (IP) of 100uL phosphate-buffered saline (PBS)) and

MI (0.5ug/100uL PBS of murine recombinant IL-1β (rIL-1β)). The dams

were injected for four consecutive days to simulate maternal chronic

inflammation (MI). 40 pups (2 pups per litter) were randomly selected

to be euthanized by CO2 exposure at post-natal day (PND) 12 (pre-

weaning period, reflective of the perinatal immune system), and 31

pups were selected at PND25 (post-weaning period, young adulthood,

beginning of immune memory establishment). Furthermore, to inves-

tigate how MI contributed to the immune response when the pups

encountered the challenges during their postnatal days, pups received

IP rIL-1β treatment (30ug/kg) at PND11 (n = 41) and PND24 (n =

34). Splenic immune cells were characterized using flow cytometry 24

hourspost-injection (24hpi).One-wayandTwo-wayANOVAwereused

for data analysis.

Results: From PND12 to PND25, there were increases for T-cell pop-

ulation with or without MI, which proved the development of adaptive

immune system.WithMI, CD4+/CD8+ ratio (p<0.0001), andTreg/Teff

ratio (p<0.001) decreasedatPND25, butnodifferenceswereobserved

at PND12. Pre-weaning rIL-1β exposure reduced T cells (p<0.0001)

and Treg/Teff (p<0.01) in pups from MI dams but not Ctrl dams. After

pre-weaning exposure to rIL-1β, pups fromMIhad a lower frequencyof

T cells (p<0.001), Tregs (p<0.001) and Treg/Teff ratio (p<0.001) com-

pared to that in Ctrl. Post-weaning rIL-1β exposure increased T cells

(G, p<0.01) and CD8+ T cells (p<0.05), decreased CD4+/CD8+ ratio

(p<0.0001) and Treg/Teff ratio (p<0.01) in pups fromCtrl dams but not

MI dams. However, Tregs (p<0.001) and Treg/Teff (p<0.01) in MI pups

was increased by rIL-1β treatment. These findings suggested that the

developmental and dynamic changes in neonatal immune systemwere

reprogrammed by prenatal inflammation exposure.

Conclusions: Prenatal-inflammation-exposed offspring exhibited dys-

functional T cells immune and regulatory immune responding to post-

natal challenge. In addition, adaptive immunity of offspring in young

adulthood would be more prone to be suppressed when encoun-

tering challenges. It could be speculated from our results that off-

spring who were born from an inflammatory intrauterine environment

places themselves at an increased risk for developing future immune-

mediated diseases, and for a decreased vaccine efficiency (immune

paralysis/tolerance), hyper-/hypo reactiveness in response to immu-

nization, as well as autoimmune diseases.

P22 A computational model elucidates the mechanisms of

selective transplacental IgG transfer

Remziye R Erdogan, Sepideh Dolatshahi

University of Virginia, Charlottesville, VA, USA

Problem: Neonates are susceptible to infections early in life and rely

on maternal immunoglobulin G (IgG) transferred across the placenta

for immune protection. To transfer from the mother to fetus, IgG

must cross several cellular layers of the placenta, including the syncy-

tiotrophoblast, the stroma, and the fetal endothelium. While the role

of the neonatal Fc receptor (FcRn) in transplacental transfer is well-

established, the involvement of other Fc gamma receptors (FcγRs) and
the mechanisms contributing to subclass-specific transfer are not fully

understood. A deeper knowledge of selective antibody transfer will

usher in the next wave of precision, patient-specific maternal vaccine

regimens to optimize neonatal immunity.

Method of Study: We combined data-driven and mechanistic model-

ing approaches to investigate transplacental IgG transfer. Multiomics

data, including proteomics and single cell transcriptomics from sepa-

rate pregnancy cohorts, were examined for longitudinal changes and

cell type specific FcγR expression. An ordinary differential equation

(ODE) model informed by these multiomics data simulates IgG trans-

fer frommother to fetus during gestation.

Results: The parameters of an ODE model of transplacental trans-

fer were optimized to fit experimentally measured IgG concentra-
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tions in mother:cord blood pairs. Importantly, assuming only FcRn-

mediated transfer in the model did not produce the expected subclass

transfer hierarchy (IgG1>IgG4∼IgG3>IgG2). This led to the model-

driven hypothesis that a key role of FcγRIIb in the fetal endothelium

might contribute to subclass-specific IgG transfer. Analysis of sin-

gle cell RNAseq data and Luminex data revealed temporal patterns

of both FcγRIIb expression in the fetal endothelium as well as trans-

fer of FcγRIIb-binding antibodies, providing evidence to support a role
for FcγRIIb in transplacental IgG transfer. FcγRIIb-mediated endothe-

lial cell transcytosis was incorporated into the mechanistic model and

the resulting simulations accurately predicted preferential subclass-

specific IgG transfer reported in previous studies. Experimentation

in silico revealed inter-subclass competition for FcγRIIb binding in the
endothelium is a determinant of transplacental transfer. Further in sil-

ico experiments shed light on the apparent antigen-specific antibody

transfer observed in previous studies, offering insight into how the

maternal antibody repertoire and timing of vaccination determines IgG

transfer efficiency and shapes the profile of neonatal antibodies.

Conclusions: Various multiomics data informed a computational

modeling framework to investigate the mechanisms driving selec-

tive transplacental IgG transfer. Importantly, the model predicted

the expected subclass transfer hierarchy when simulating FcγRIIb-
mediated endothelial cell transcytosis; this selectivity was not cap-

tured when assuming only FcRn-mediated syncytiotrophoblast tran-

scytosis. The established framework can be used to explore other

potential determinants of antibody transfer, such as the maternal pool

of antibodies andplacental immunecell-antibody interactions, towards

a complete mechanistic understanding of selective IgG transfer. This

model is a step towards precision prenatal care,wherebymaternal vac-

cine regimens are tailored to the mother’s immune exposure to opti-

mize prenatal transfer of protective antibodies and improve neonatal

outcomes.

P23 Serum nuclear matrix proteins (NMPs) as potential

biomarkers of ovarian cancer (OVCA)

Elizabeth Paris, Pincas Bitterman, Sanjib Basu, Animesh Barua

Rush University, Chicago, IL, USA

Problem: Ovarian high-grade serous carcinoma (HGSC) represents

approximately 70% of OVCA cases and is mostly diagnosed in late

stages due to the lack of an effective early detection test. Cancer

antigen 125 (CA-125) and/or pelvic and transvaginal ultrasound scan-

ning are the currently used methods of detection. CA-125 is not spe-

cific to early stage ovarian HGSC as its level also increases in some

benign conditions. A more specific biomarker, or a panel of biomark-

ers, is urgently needed to improve early detection of ovarian HGSC.

The nuclear matrix is composed of nuclear matrix proteins (NMPs)

which aid in biochemical processes and maintain the nuclear envelope

structure. Reorganization of the nuclear matrix is a hallmark of can-

cer and the earliest event in malignant transformation; such reorgani-

zation results in shedding of NMPs into the circulation. The immune

system recognizes these shed proteins and produces anti-NMP anti-

bodies with potential to be biomarkers for early detection of ovarian

HGSC. The goal of this study was to examine the feasibility of mea-

suring serum anti-ovarian NMP antibodies for the detection of ovarian

HGSC at early stage.

Method of Study: Clinical specimens: Archived serum samples from

healthy women (n = 10, 40–80 years old), patients with ovarian HGSC

at early (n=9) and late (n=10) stages, non-HGSCOVCA (n=8) aswell

as non-ovarian benign tumors including uterine leiomyomas (n = 10).

Representativenormal ovarianor tumor tissues (n=5, each)wereused

as antigen source for immunoassay (ELISA) andWestern blotting (WB).

Normal serum from premenopausal women (n = 10, 30–35 years old)

and from commercial source (ProMedDx, Norton, MA) were used as

control.Method:96-well plateswere coatedwithNMPs extracted from

normal or tumor tissues, blocked overnight and incubated with sera

samples. Plates were read at 405nm, OD values were recorded and

prevalence of anti-NMPantibodieswas determined. Serum immunore-

activity was confirmedwith one-and-two dimensionalWBusing corre-

sponding normal or tumor NMPs. Significant differences in serum lev-

els of anti-NMP antibodies among different groups were determined

by χ2 test, ANOVA, and paired or unpaired t-test. Significance was

takenwhen P<0.05.

Results: A cut-off value determined by the OD values of control sera

(mean+ 2 standard deviations) was established. A test serumwas con-

sidered to have anti-NMP antibodies when its OD value was greater

than the cut-off value. Approximately 87% of ovarian HGSC at early

and late stages had serum anti-NMP antibodies. On the other hand,

about 30% of non-HGSC OVCA sera had anti-NMP antibodies. None

of the sera of leiomyoma patients showed to have anti-ovarian NMP

antibodies. WB detected immunoreactive proteins ranging from 20–

80kDa.

Conclusion: Shedding of NMPs and anti-ovarian NMP antibodies were

prevalent in sera of ovarian HGSC patients at early and late stages.

These anti-ovarian NMP antibodies were not detected in benign gyne-

cological tumors suggesting their specificity against ovarian HGSC.

Thus, anti-ovarian NMP antibodies may have potential for early detec-

tion of ovarian HGSC. These results will lay foundation for a clinical

study with larger cohorts. Support: NIH CA210370 (AB).

P24 Maternal immune and inflammatory changes in early vs

late preeclampsia: potential contribution to endothelial activation

Elsa Bernier1,2, Marie-Eve Brien2, Camille Couture1,2, Yasmine

Kebiche2, Ines Boufaied2, Sylvie Girard3,4

1Department of microbiology, virology and immunology, Universite deMon-

treal, Montreal, Quebec, Canada; 2Ste-Justine Hospital Research Center,

Montreal, Quebec, Canada; 3Department of obstetrics and gynecology, Uni-

versite de Montreal, Montreal, Quebec, Canada; 4Department of obstetrics

and gynecology, immunology, Mayo Clinic, Rochester, MN, USA

Problem: Preeclampsia (PE) affects 5–8% of all pregnancies and has

major detrimental effects on bothmaternal and fetal health. PE is char-
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acterized by de novo hypertension after 20 weeks of gestation com-

bined with end-organ damages and/or fetal growth restriction. Sys-

temic inflammatory imbalance has been associated with PE, but its

actual contribution to thepathology is still unknown.Ourobjectivewas

to investigate thematernal systemic changes observed in the perinatal

period in early and late onset-PE and the potential contribution of such

changes in endothelial activation, hallmark of hypertension.

Method of Study: We recruited 41 women at the Sainte-Justine Hos-

pital, Montreal, Canada, including 18 uncomplicated term deliveries

(controls) and 23 PE (11 with early-onset and 12 late-onset). Mater-

nal blood samples were collected prior to and after delivery. Fresh

blood was immunolabelled to analyse immune cells subtypes by flow

cytometry. Residual bloodwas processed to isolate plasma and periph-

eral blood mononuclear cells (PBMCs). Inflammatory mediators in the

plasmawere analyzed bymultiplex and the contribution of subtypes of

immune cells to the inflammatory profile was assessed by intracellu-

lar cytokine staining (ICS) on PBMCs. Co-culture assays with PBMCs

and human uterine myometrial endothelial cells (HUtMEC) were per-

formed to assess the contribution of PBMCs to endothelial activa-

tion. Demographical and obstetrical data were obtained through chart

review.

Results:Womenwithearly-onsetPEhad lowergestational ageatdeliv-

ery (31.7±0.6 vs 38.9±0.3weeks inCtrl, p<0.001) and birthweightwas

also decreased (1413.6 ±73.7 vs 3401.7 ± 115.9 g, p<0.001). The lat-

ter was also decreased in late-onset PE (2 805.3 ± 152.6, p<0.05 vs

Ctrl). In regards to the maternal circulating immune subtypes, women

with early onset-PE had decreased proportion of Th17 (p<0.01) and

displayed a tendancy to have increased proportion of Th1 CD4+ lym-

phocytes (p= 0.07) compared to Ctrl. Using ICS, to assess the immune

sybtypes specific expression of cytokines, we observed that CD14+

monocytes fromwomenwith early-onset PE expressed elevated levels

of TNFα and IL-1β as compared to both late-onset PE and Ctrl women.

Surprisingly, neither CD4 or CD8 T lymphocytes showed any changes

in their intracellular levels of cytokines. Furthermore, our preliminary

work showed that co-culture between PBMCs from women with PE

and endothelial cells lead to the release of markers of endothelial acti-

vation (ICAM, e-selectin)whereasPBMCs fromcontrolwomendid not.

Conclusions: Overall we observed immune changes primarily in T cells

but with elevated pro-inflammatory cytokines in the monocytes sub-

population in women with PE. This inflammatory imbalance could con-

tribute to the endothelial activation observed, although the specific

subtypes and/or cytokines involved remained to be determined.

P25 Development of a flow-cytometry-based platform for

multiparametric analysis of systemic immune-metabolic

dysregulations of pregnancy

AndreaMusumeci1, Colm JMcElwain1, SampriktaManna1, Fergus

McCarthy2, CathalMcCarthy1

1University College Cork, Cork, Ireland; 2Cork University Maternity Hospi-

tal, Cork, Ireland

Pre-eclampsia (PE) and gestational diabetes mellitus (GDM) are com-

mon complications of pregnancy associated with adverse outcomes

for both mothers and babies. PE and GDM share many risk factors,

and often clinically present together. The increased prevalence of both

complications is in linewith the global obesity epidemic. Growing rates

of overweight women at reproductive age and increasing numbers of

women with an elevated BMI beginning pregnancy are significant con-

tributors to the impending disease burden. The prominent metabolic

and inflammatory pathogenesis of both complications suggests the

existence of a regulatory axis between placenta and adipose tissue,

an important regulator ofmetainflammation. Therefore, it is important

to understand the underlying mechanisms of immune-metabolic alter-

ations andboth local and systemic communicationnetworkswithin and

between these biological tissues.

We have developed a flow cytometry-based platform for the simulta-

neous analysis of multiple parameters covering all major immune pop-

ulations, across four different biological specimens, with the poten-

tial to highlight and cross-validate both local and systemic alter-

ations. With 32 unique markers, the frequency and functional sta-

tus of T-cells, Monocyte-Macrophages-Dendritic Cells (DC) and Nat-

ural Killer (NK) cells can be simultaneously assessed across pla-

centa, cord blood, maternal peripheral blood and visceral omental

adipose tissue. In addition, structural and functional mitochondrial-

specific staining canbe included, to evaluate oxidative stresswithin cell

populations.

All samples obtained in our study are from nulliparous pregnant

women at or near term and who are undergoing elective Caesarean-

section delivery. This facilitates the exclusion of confounding fac-

tors such as previous immunological memory and placental inflam-

mation associated with vaginal delivery. In addition to conventional

flow cytometry analysis, based on biparametric gating, the high num-

ber of parameters acquired allows the implementation of bioinformat-

ics high-dimensional analysis and machine-learning-based algorithms,

for the unsupervised clustering, evaluation and detection of significant

pathological drivers that might be hidden in the complexity of the sys-

tem. Our platform represents a novel and valuable tool for the exten-

sive, high-throughput analysis of the immunometabolism of pregnancy

complications.

P26 T cell homeostatic imbalance in a mouse model of

sub-chronic maternal inflammation (cMI)

Yang Liu1, Jin Liu1, Anguo Liu1, Elizabeth Ann L. Enninga2, Jun Lei1,

Irina Burd1

1Johns Hopkins University School of Medicine, Baltimore, MD, USA; 2Mayo

Clinic College of Medicine, Rochester, MN, USA

Problems: During cMI, maternal T cells participate in pathologi-

cal inflammation and subsequently may lead to preterm labor. Pro-

grammed cell death protein 1 (PD-1) is a transmembrane immune

checkpoint receptor which contributes establishment of maternal-

fetal tolerance and maintenance of pregnancy by modulation of T cells
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homeostasis.Wehypothesized thatmaternal inflammation imbalances

T cell homeostatic and PD-1 expression on T cells in a mouse model of

cMI.

Method of Study: At embryonic (E) day 14, CD-1 dams (n = 25)

were randomly allocated into two groups: PBS, rIL-1β. Dams received

intraperitoneal injection (IP) of 0.5μg rIL-1β in 100 μL PBS or 100 μL
of PBS for four consecutive days. The preterm birth rate and viability

were observed. Maternal blood, decidua, and placental labyrinth were

harvested at 24- or 48-hour post injection (hpi). Flow cytometry was

performed to characterize immune cells and PD-1 expression. Stan-

dard statistics were employed.

Results: At 24hpi, rIL-1β significantly decreased the number of total

CD3+ T cells and CD4+ T in maternal peripheral blood and placental

labyrinth, with no changes in decidua. Total CD8+ T cells significantly

decreased in maternal peripheral blood and placental labyrinth, then

increased in decidua following rIL-1β exposure. The ratio of CD4/CD8
significantly increased in maternal peripheral blood. At 48hpi, in the

labyrinth, the proportion of CD4/CD8 was significantly decreased in

IL-1β group.
In maternal peripheral blood, rIL-1β significantly up-regulated PD-

1 expression on CD3+ T cells at 24hpi then decreased at 48hpi. In

decidua, rIL-1β increased PD-1 expression on CD3+ T cells while

decreased PD-1 onCD8+ T cells at 24hpi. In placental labyrinth, rIL-1β
significantly down-regulated PD-1 expression on CD3+ T cells, CD4+

T cells, and CD8+T cells.

Conclusions: Our study demonstrated that (I) T cell homeostasis was

altered following cMI. (II) Maternal peripheral CD8+ T cell infiltrated

into decidua after IL-1β exposure. (III) Maternal cMI alters PD-1

expression differential on T cells and subsets in maternal peripheral,

decidua, and placental labyrinth. PD-1 expression on T cell and sub-

sets significantly downregulated following IL-1β exposure, correlated
strongly with CD4/CD8 ratio and immune activation. The homeostatic

change during cMI may play a key role in preterm labor and perinatal

sequelae.

P27 The role of the PD-1/PD-L1 axis in macrophage in a

mouse model of sub-chronic maternal inflammation

Yang Liu, Jin Liu, Anguo Liu, Jun Lei, Irina Burd

Johns Hopkins University School of Medicine, Baltimore, MD, USA

Problems: Programmed cell death protein 1 (PD-1) and its legend

PD-L1 pathway are crucial mediators of immune responses, espe-

cially immune tolerance and immune evasion. However, the relation-

ship between PD-1/PD-L1 and macrophages differentiation during

maternal inflammation has not been fully elucidated.We hypothesized

the PD-1/PD-L1 pathway expression associated with macrophages

changes following sub-chronic inflammation.

Method of Study: At embryonic (E) day 14, CD-1 dams (n = 25)

were randomly allocated into two groups: PBS and IL-1β groups. Dams

received intraperitoneal injection (IP) of 0.5μg IL-1β in 100 μl PBS or

100 μl of PBS only for four consecutive days. PTB and fetal viability

were observed. Maternal blood, placenta (decidua and labyrinth) were

harvested at 24- or 48-hour post injection (hpi). Flow cytometry was

performed to characterize CD45+ leukocyte, CD45+CD11b+ mono-

cyte or CD45+CD11b+F4/80+ macrophage, and PD-1/PD-L1 expres-

sion. Standard statistics were employed.

Results: In maternal peripheral blood, the CD45+ leukocyte infiltra-

tion was significantly increased and the PD-1 expression on CD45+

leukocyte was decreased at 24hpi and 48hpi. In decidua, the PD-L1

expression on CD45+ leukocyte was increased at 24hpi and 48hpi,

while in labyrinth was decreased following IL-1β exposure at 24hpi.
In maternal peripheral blood, the monocytes were increased follow-

ing IL-1β exposure at 24hpi and 48hpi (Table 1). In decidua, total

macrophages significantly increased with decreased PD-L1 expres-

sion at 24hpi or increased PD-1 expression at 48hpi (Table 1–3). In

labyrinth, while macrophage numbers did not change, their PD-1 and

PD-L1 expression were decreased (Table 1–2).

Conclusions: Our study provided evidence of dynamic immunological

alteration in the proportions of immune cells, especially macrophages

in the maternal blood, decidual and labyrinth following cMI. We

demonstrated that cMI changed of PD-1/PD-L1 pathway and altered

the homing and differentiation of placental.

P28 Anti-CD8α antibody-mediated depletion alters the

phenotype and behavior of surviving CD8+ T cells in the

placenta

Jin Liu, Yang Liu, Patrick S. Creisher, Anguo Liu, Jun Lei, Irina Burd

Johns Hopkins University, Baltimore, MD, USA

Problems: Our group previously reported an increase of Type1 CD8+

T-cell (Tc1) trafficking in the placenta with exposure to Lipopolysac-

charides (LPS), which was associated with perinatal brain injury. We

also showed that antibody-mediated CD8+ T-cell depletion (DEP)

improved neurobehavioral performance and increased cortical neu-

ronal density inoffspringdelivered froman inflammatoryenvironment.

However, it is difficult to completely eliminate CD8+ T cells from the

tissue and there is no information as to how the cells which survive

depletion are affected by maternal inflammation in placenta. There-

fore, the objective of this study was to specifically examine the func-

tional properties of residual CD8+ T cells in placenta following DEP in

themodels of chronic inflammationmodel and acute inflammation.

Methods: The chronic inflammation model was established by 4 con-

secutive intraperitoneal injections (0.5ug per dose) of murine recombi-

nant IL-1β (rIL-1β) from embryonic day (E)14 to E17. The acute inflam-

mation model was established by one intraperitoneal injection of LPS

(25ug) on E17. The CD8+ T cell-depleted mouse model (DEP) was cre-

ated by intraperitoneal injection of 200 μg anti- mouse CD8α antibody
(clone 53–6.72) at E14 and E16. Maternal blood and placentae were

collected on E18 (24 hours post-injection) for flow cytometry analysis.

A total of 18 dams were randomly assigned to 6 treatment groups (n=

3 per group): PBS, LPS, rIL-1β, DEP+PBS, DEP+LPS, and DEP+rIL-1β.
One-way ANOVAwas used for statistical analysis.
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Results: Anti-CD8α treatment depleted CD8+ T cells in blood effi-

ciently but not in placenta. Placental CD3+CD8+ T cell frequency was

increased by LPS treatment and decreased by DEP. Placental CD8+ T

cells that survive depleting mAb treatment have decreased frequency

of effector subset and showed the lower capability of IFN-γ production
following maternal acute inflammation. Expression of CD44 on CD8+

T cells was decreased by DEP.

Conclusions: We have demonstrated that CD8+ T cells can have

altered phenotype and function, including cytotoxicity, trafficking,

memory, and cytokine production, dependent on the conditions in

which they are activated, potentially predicting cellular behavior

during alternative situations such as acute or chronic inflamma-

tions in pregnancy. Our results also supported that anti-CD8 medi-

ated depletion can be used to affect pro-inflammatory cytokine

production of placental CD8+ T cells. These results highlight the

potential use of these antibodies for immunomodulatory therapies

to ameliorate hyper-reactiveness of cell-mediated immune function,

in order to keep immune homeostasis during adverse pregnancy

outcomes.

P29 Adenosine triphosphate (ATP) induces IL-8 release and

intracellular calcium mobilization in endometrial cells partially

through P2Y receptors

Maria A. Hidalgo, Stefanie Teuber, Noemi Gutierrez, Pablo Alarcón,

Rafael A. Burgos

Institute of Pharmacology, Universidad Austral de Chile, Valdivia, Chile

Problem: Endometrial cells release cytokines and chemokines that

recruit innate immune cells such as polymorphonuclear (PMN).

PMNs release danger-associated molecular patterns, such as adeno-

sine triphosphate (ATP), and initiate and regulate the inflammatory

response, however, the role of ATP on endometrial cells is unclear. In

this study, we assessed the effect of ATP on IL-8 release and intracellu-

lar calciummobilization in a bovine endometrial cells line (BEND cells).

Method of Study: BEND cells were incubated with different concen-

trations of ATP for 24 h, and IL-8 was analyzed in the supernatant by

ELISA assay. Intracellular calcium mobilization was assessed in Fura-

2/AM-loaded BEND cells treated with different concentrations of ATP,

by fluorimetry analysis. SubtypesofP2Y receptorsweredeterminedby

RT-qPCR in BEND cells and bovine endometrial tissue.

Results:We observed that ATP (50 and 100 μM) increased IL-8 release

in BEND cells. Also, ATP (between 0.5 and 50 μM) induced a rapid

increase of intracellular calcium. The treatment of BEND cells with

suramin, a pan-antagonist of P2Y receptors, partially reduced IL-8

release induced by ATP, and intracellular calciummobilization induced

by ATP.We demonstrated that BEND cells express themRNA of P2Y1,

P2Y2, P2Y4 and P2Y11 receptors, and we also assessed the presence

of these receptors in bovine endometrial tissue biopsies, showing a

similar pattern of expression.

Conclusions: Our results show that ATP activates a pro-inflammatory

response inBENDcells, partially throughP2Y receptors, and expresses

mRNA of subtypes of P2Y receptors, which could have a key role in

endometrial inflammation.

This study was supported by Grant Fondecyt 1200905.

P30 Placental nitric oxide production and effects during group

B Streptococcus chorioamnionitis

Mary Frances Keith, Thomas Hooven

UPMCChildren’s Hospital of Pittsburgh, Pittsburgh, PA, USA

Problem: Group B Streptococcus (GBS) remains a leading cause of

perinatal morbidity and mortality. In colonized pregnant women, GBS

canascend to theplacenta, fetalmembranes, andamniotic fluid causing

chorioamnionitis prior to delivery. Chorioamnionitis increases the risk

of miscarriage, stillbirth, and preterm birth. To invade the placenta and

fetal membranes, GBS must resist maternal innate immune defenses.

One important immune molecule is nitric oxide (NO), which is pro-

duced in the placenta at baseline by nitric oxide synthase (NOS). This

study examines placental NO production and its role in host-pathogen

interactions in a murine GBS chorioamnionitis model. We also seek

to identify molecular mechanisms that GBS uses to survive NO expo-

sure. We hypothesize that there is exaggerated placental NO produc-

tion in the presence of GBS that contributes to decidual injury leading

to increased risk of stillbirth and pretermbirth, and thatGBSpossesses

mechanisms of NO resistance that promote its survival in the placenta.

Method of Study: Using a murine model of GBS chorioamnionitis,

we tracked pregnancy outcomes of wild type (WT) and inducible NOS

(iNOS) knockout dams. We quantified placental expression of three

NOS isoforms (iNOS, neuronal NOS, and endothelial NOS) by RT-

PCR and performed immunohistochemistry to localize iNOS expres-

sion in infected and control WT placentas. We used bacterial coin-

cubation techniques to establish the effect of NO exposure on GBS

growth by measuring optical densities of GBS strains from all ten cap-

sular serotypes, seeded and grown to stationary phase in culture with

variable concentrations of DETA, a NO donor. We performed whole-

genome transcriptomic sequencing (RNA-seq) on two GBS strains,

both of which were originally isolated from septic neonates, under NO

exposure or control conditions to determine conserved GBS genes dif-

ferentially expressed during NO exposure.

Results: WT and iNOS knockout dams had similar rates of preterm

delivery, 40% and 50% respectively (p= 0.8557 by Log-rank test). Pla-

cental NOS isoform expression in WT mice with GBS chorioamnioni-

tis demonstrated four-fold expression increase of iNOS (p = 0.0001),

whereas endothelial NOS expression was unchanged (ns) and neu-

ronal NOS was downregulated approximately 50-fold (p<0.0001 by

one sample t and Wilcoxon tests). Immunohistochemistry revealed

iNOS staining throughout GBS-infected placentas compared to sham-

infected placentas. Exposure ofGBS toNOresulted in dose-dependent

growth inhibition that varied by serovar, with one serotype V strain,

CNCTC 10/84, showing increased NO resistance compared to oth-

ers. RNA-seq revealed that GBS strains CNCTC 10/84 and a serotype

IA comparator shared several pathways that were differentially
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expressed under NO exposure. There were 17 GBS genes that showed

a greater than four-fold expression increase during NO exposure

including two riboflavin biosynthesis pathway genes (p<0.001 by dif-

ferential gene expression analysis).

Conclusions: These results confirm that the placental immune

response toGBSchorioamnionitis includes inducednitric oxide expres-

sion and indicate that GBS activates conserved stress pathways in

response to NO exposure.

P31 Antigenic target, antibody subclass, function and glycans

and SARS-CoV-2 coinfection impact the placental transfer of

herpes simplex virus antibodies

AakashMahantMahant1, Fatima Estrada Trejo1,2, Jennifer T.

Aguilan1, Simone Sidoli1, Betsy Herold1

1Albert Einstein College of Medicine, Bronx, New York, USA; 2Motefiore

Medical Center, Bronx, New York, USA

Primary versus recurrent herpes simplex virus 1 or 2 (HSV-1 or HSV-

2) infection during pregnancy carries a higher risk of neonatal herpes

suggesting that placental transfer of antibodies protects against trans-

mission and infection. Murine and clinical studies demonstrate that

antibody-dependent cellular cytotoxicity (ADCC) provides greater

protection than neutralizing antibodies (nAbs) against disseminated

neonatal disease. To quantify the relative transfer of HSV-specific Abs

with different functions and targets and whether SARS-CoV-2 coin-

fection modified transfer, we conducted a prospective cohort study of

mother-infant dyads prior to and during COVID-19.

Total and HSV lysate, glycoprotein D (gD) and glycoprotein B (gB)-

specific IgG, IgG1 and IgG3, nAbs, and ADCCwere quantified in paired

3rd trimester maternal and cord blood. Transfer ratios (TR) were

defined as cord:maternal Ab levels. IgG1 and IgG3 subclass and gD or

gB-specific Abs were isolated by column purification and glycan pro-

files were assessed using mass spectrometry. The pre-COVID study

population included 21 term and 15 preterm dyads who were HSV-1

(±HSV-2) seropositive (+) enrolled between 2018–2019 and the peri-

COVIDcohort included25HSV-1 (±HSV-2)+ termdyadswhosemoth-

ers were also SARS-CoV-2 PCR and COVID Ab+ at delivery; 14 were

asymptomatic and 11 had mild-moderate COVID disease. None of the

mothers had active genital HSV lesions during delivery.

HSV-specific IgG, IgG1, and IgG3 TR were higher in term compared to

preterm pre-COVID dyads (all p< 0.05). Similarly, the neutralizing Ab

TR was 2.4[1.5, 4.0] in term vs 0.8[0.6, 1] in preterm (median [95%CI],

p< 0.0001) but the ADCC TR was < 1.0 for both groups. To determine

if the low ADCC TR reflected antigenic target, subclass, and/or gly-

cans, we enriched for anti-gD and anti-gB specific and IgG1 and IgG3

Abs. These envelope glycoproteins are primary targets of neutralizing

and ADCC responses, respectively. The anti-gD Abs were exclusively

IgG1 and had only neutralizing activity. In contrast, anti-gB Abs were

both IgG1 and IgG3; the IgG1 gB Abs had both neutralizing and ADCC

activity whereas the IgG3 were only neutralizing. The anti-gD Abs

were enriched for glycans associatedwith an affinity for FcRn,whereas

anti-gB Abs expressed glycans associated with both FcRn and FcγRIIIa
(receptor-associatedwith ADCC activity) binding. There was no signif-

icant difference in HSV-specific IgG TR in pre-COVID vs COVID dyads

(0.42) but the nAb TR was lower (p = 0.018) and ADCC TR higher

(p<0.001) in COVID compared to pre-COVID patients. Studies are in

progress to assesswhether this reflects increased placental colocaliza-

tion of FcRn and FcgRIIIA, whichwould favor the transfer of ADCCAbs

ormodified Fc glycans.

ADCC Abs transfer relatively inefficiently compared to nAbs, partic-

ularly in preterm infants and this may contribute to an increased risk

of HSV disease. ADCC Ab transfer increased with SARS-CoV-2 coin-

fection, which may reflect differences in glycans and/or alterations in

the placental architecture. Defining the determinants of ADCC trans-

fer has implications for future vaccine and monoclonal Ab strate-

gies to prevent/treat neonatal herpes. We speculate that increasing

the transfer of ADCC may be a key element in providing immune

protection.

P32 Antibacterial and anti-biofilm activity of the human

breast milk glycoprotein lactoferrin against group B Streptococcus

Jacky Lu1, Jamisha D Francis1, MiriamAGuevara1, Rebecca EMoore2,

Schuyler A Chambers2, Ryan S Doster1, Alison J Eastman1, LisaM

Rogers3, Kristen NNoble1, ShannonDManning4, StevenMDamo5,

DavidMAronoff3, Steven D Townsend2, Jennifer A Gaddy1,6

1Vanderbilt University Medical Center, Nashville, TN, USA; 2Vanderbilt

University, Nashville, TN, USA; 3Indiana University School of Medicine,

Indianapolis, IN, USA; 4Michigan State University, East Lansing, MI, USA;
5Fisk University, Nashville, TN, USA; 6Tennessee Valley Healthcare Systems,

Nashville, TN, USA

Problem: Group B Streptococcus (GBS) is an encapsulated Gram-

positive human pathogen that causes invasive infections in pregnant

hosts and neonates, as well as immunocompromised individuals. Col-

onization of the human host requires the ability to adhere to mucosal

surfaces and circumnavigate the nutritional challenges and antimicro-

bial defenses associatedwith the innate immune response. Biofilm for-

mation is a critical process to facilitate GBS survival and establishment

of a replicative niche in the vertebrate host. Previous work has shown

that thehost responds toGBS infectionbyproducing the innate antimi-

crobial glycoprotein lactoferrin, which has been implicated in repress-

ing bacterial growth and biofilm formation. Additionally, lactoferrin is

highly abundant in human breastmilk and could serve a protective role

against invasivemicrobial pathogens.

Method of Study: Using protein purification, human lactoferrin was

isolated from donor breast milk. 96-well plate in vitro assays were

employed to demonstrate the antimicrobial and antibiofilm properties

of lactoferrin against GBS. Optical density was used as a readout for

bacterial growth while crystal violet was utilized for biofilms. Biofilms

were further visualized using scanning electronmicroscopy. Ex vivo co-

infections on human fetal membranes were utilized and assessed with

immunohistochemistry and scanning electionmicroscopy.
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Results: This study demonstrates that human breast milk lactoferrin

has antimicrobial and anti-biofilm activity against GBS and inhibits

its adherence to human gestational membranes largely dependent on

iron-chelation.

Conclusions: Together, these results indicate that human milk lacto-

ferrin could be used as a prebiotic chemotherapeutic strategy to limit

the impact of bacterial adherence and biofilm formation on GBS-

associated disease outcomes.

P33 Zika virus dysregulates trophoblast invasion pathways

Nika Hajari1, Michael Gale Jr2,3

1Pathobiology PhD Program, University of Washington, Seattle, Washing-

ton, USA; 2Pathobiology PhD Program, University of Washington, Seattle,

WA, USA; 3Center for Innate Immunity and Immune Disease, Department

of Immunology, School of Medicine, University of Washington, Seattle, WA,

USA

Problem: Zika virus (ZIKV) is a flavivirus that causes fetal infection

and disease including fetal demise. During pregnancy ZIKV infects

the placenta leading to alteration of the maternal-fetal interface

and placental damage but the virus/host interactions that underlie

placental infection and disease are not defined. Human placenta

has three layers, with distinct cell types in each; trophoblasts, mes-

enchymal cells, macrophages (Hofbauer cells) and fibroblasts. Tro-

phoblasts are epithelial cells that form the outer layer of the blas-

tocyst and are major cell types of the placenta that are respon-

sible for invading maternal decidua to facilitate implantation. Tro-

phoblast differentiation and invasion are critical for implantation and

proper exchange of oxygen and nutrients during development. Tro-

phoblast invasion is mediated by specific trophoblast subtypes and

is controlled through JAK/STAT and beta catenin signaling pathways

responding to developmental cytokines and growth factors. During

development, Leukemia inhibitory factor (LIF) binds to LIF receptor

and gp130 on trophoblasts to induce JAK/STAT signaling to mediate

the phosphorylation and activation of STAT1 and STAT3. On the other

hand, EGF binds EGF receptor and leads to AKT dependent activa-

tion of beta catenin. Active STAT3 and beta catenin then direct the

expression of genes that mediate trophoblast invasion and implanta-

tion. Our previous studies show that ZIKV imparts a broad blockade

to JAK/STAT signaling via viral NS5 protein interaction with the cel-

lular chaperon protein HSP90. HSP90 is critical for the folding and

function of a variety of protein kinases, including the Janus (JAK)

and AKT kinases. NS5 abrogates HSP90 ability to mediate kinase

folding, thus rendering HSP90 client kinases destabilized and inac-

tive. During infection of first trimester trophoblast cell lines, we

hypothesize that these action of ZIKV extend to block JAK/STAT and

AKT-dependent processes which are respectively linked with STAT3

and beta catenin activation in response to developmental regulatory

cytokines.

Method of Study: We evaluated viral and cellular protein expres-

sion and cell signaling by immunoblot assay and by flow cytome-

try. JAK/STAT, AKT, and ZIKV regulation of signaling on trophoblast

migration were evaluated by specific cell migration/invasion assay and

immuno-staining analyses.

Result: We show that ZIKV infection of trophoblast cell lines block

LIF-induced phosphorylation of STAT1 and STAT3 in trophoblast cells.

Interestingly, uninfected bystander cells also had lower response to LIF

activation compared to mock cells. Our results suggest that that ZIKV

infection has a broad abrogation of LIF signaling in infected and unin-

fected trophoblast cells. Moreover, ZIKV infection leads to the loss of

adherens junction proteins such as beta catenin, E-cadherin and delta

catenin. Importantly, we found that ZIKV infection of trophoblasts also

blocks EGF induced AKT dependent beta catenin signaling.

Conclusions: Our findings suggest that ZIKV infection of trophoblasts

dysregulates JAK/STAT and beta catenin pathways to alter cell inter-

action and invasion phenotypes. These actions of ZIKV could be impor-

tant to regulate critical steps of implantation todisrupt placental devel-

opment.

P34 The antimicrobial activity of zinc against group B

Streptococcus is strain dependent across invasive versus

colonizing isolates

Jamisha D Francis1, MiriamGuevara1, Jacky Lu1, ShabirMadhi2,

ShannonDManning3, DavidMAronoff4, Jennifer Gaddy1

1Vanderbilt University, Nashville, TN, USA; 2University of Witwatersrand,

Johannesburg, South Africa; 3Michigan State University, East Lansing, MI,

USA; 4Indiana University, Indianapolis, IN, USA

Problem: Group B Streptococcus (GBS) is one of the leading risk fac-

tors for infection amongst neonates and pregnant women. About 1

in every 2,000 babies born in the United States are affected by GBS.

GBS infections of pregnant patients can result in chorioamnionitis,

preterm prelabor rupture of membranes, preterm birth, and maternal-

fetal demise. GBS infection in newborns can cause pneumonia, menin-

gitis, sepsis, and severely threatens their survival. Screening for GBS

is done at 36–37 weeks of gestation and positive cultures result in

antibiotic prophylaxis. However, recent studies show an increase in

antibiotic resistance among clinical isolates of GBS. Thus, the need

for alternative methods of treatment and prevention are urgently

needed. Streptococcus agalactiae or Group B Streptococcus (GBS)

is an encapsulated gram-positive bacterial pathobiont that commonly

colonizes the lower gastrointestinal tract and reproductive tract of

human hosts. Upon colonizing the reproductive tract, the bacterial cell

is presentedwithnumerousnutritional challenges imposedby thehost.

One strategy employed by the host innate immune system is intox-

ication of bacterial invaders with certain transition metals such as

zinc.

Method of Study: Previous work has demonstrated that GBS must

employ elegant strategies to circumnavigate zinc stress in order to sur-

vive in the vertebrate host.We assessed 30 strains ofGBS fromdiverse

isolation sources, capsular serotypes, and sequence types for suscepti-

bility or resistance to zinc intoxication.
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Results: Invasive strains, such as those isolated from early onset

disease manifestations of GBS infection were significantly less sus-

ceptible to zinc toxicity than colonizing strains isolated from recto-

vaginal swabs of pregnant patients. Additionally, capsular type III

(cpsIII) strains and the ST-17 and ST-19 strains exhibited the great-

est resilience to zinc stress, whereas ST-1 and ST-12 strains as well

as those possessing capsular type Ib (cpsIb) were more sensitive

to zinc intoxication. Thus, this study demonstrates that the tran-

sition metal zinc possesses antimicrobial properties against a wide

range of GBS strains, with isolation source, capsular serotype, and

sequence type contributing to susceptibility or resistance to zinc

stress.

Conclusions: we report strain variations within a cohort of GBS strains

with respect to susceptibility to zinc intoxication across STs, capsular

serotypes, isolation source, and invasive versus colonizing strains. Inva-

sive isolatesdemonstratedgreater resistance to zinc toxicity compared

to colonizing strains. Additionally, ST-1 and ST-12 were highly suscep-

tible to zinc stress, while ST-17, ST-19, and ST-23 were much more

resistant to zinc intoxication. cpsIII isolates were less susceptible to

zinc intoxication, whereas cpsIb isolates were much more susceptible

to zinc toxicity.

P35 Characterization of subclinical ZIKV infection in

immune-competent small animal models

Joseph AWestrich, Erin EMcNulty, AmyVNalls, Megan RMiller, Brian

D Foy, Joel Rovnak, Rushika Perera, Candace KMathiason

Colorado State University, Fort Collins, CO, USA

Problem: Viral infections in pregnant women can have an impact on

fetal development that result in lifelong complications for theoffspring.

It is estimated that congenitalmalformations occur in2–4%of all births

with an estimated 7–10% being due to preventable environmental

factors including infections. An infectious agent’s pathogenic poten-

tial is heavily influenced by early events during the asymptomatic or

subclinical phase of disease. During this phase, the presence of infec-

tious agent may be relatively low. An important example of this is Zika

virus (ZIKV), which can cross the placenta and infect the fetus, even in

mothers with subclinical infections. These ZIKV infections can result

in congenital abnormalities and fetal loss. Greater understanding of

this phase of ZIKV disease pathology is needed to be able to com-

bat major future outbreaks. The most utilized model to study ZIKV

pathology is an immune deficient mouse (IFNAR1-/-).While this model

has contributed considerable knowledge to the pathogenesis of ZIKV,

due to the removal of the interferon response, the use of these mod-

els impedes full characterization of immune responses to ZIKV-related

pathologies. Immunecompetentmice andguineapigs havebeen shown

to harbor subclinical ZIKV infections, although lack of clear symp-

tomatic infections have limited their use. Given that roughly 80% of

human ZIKV cases are asymptomatic, the subclinical infections estab-

lished in these models may represent a more realistic progression of

ZIKV infection.

Method of Study: We evaluated two routes of ZIKV inoculation (sub-

cutaneous and intravaginal) in pregnant and non-pregnant wildtype

C57/Bl6mice andHartley guineapigs. Cohorts of IFNAR1-/-micewere

used as infection controls. Inoculated animals were euthanized 3-days

post inoculation and evaluated for ZIKV burden across an array of

maternal and fetal tissues using RT-qPCR and plaque forming assays.

CXCL10 expression, a chemokine known to be induced by ZIKV infec-

tion and involved in fetal abnormalities, was also evaluated in these tis-

sues by RT-qPCR.

Results: We found that although subcutaneous ZIKV inoculation does

not establish infection in immunecompetent animals, intravaginal inoc-

ulation of pregnant animals promotes a highly localized and low-level

infection. These low-level infections showedZIKVdetected in the local

reproductive tissues, placenta and fetuses. Furthermore, these infec-

tions promote the expression of CXCL10 in infected tissues of all

species evaluated.

Conclusions: These immune competent low-level, asymptomatic ZIKV

infections of pregnant animals show local replication that are able to

infect and cross the placenta to the developing fetuses. Furthermore,

the host tissues expression of CXCL10 suggest a conserved immuno-

logical response against ZIKV and may play a role in promoting fetal

abnormalities. As these subclinical infections are more typical as those

seen in the majority of human cases, their use may play a valuable role

in establishing understanding of the long-term consequences to off-

spring born to ZIKV infectedmothers.

P36 The influence of nutrient zinc on Streptococcus

agalactiae biofilm formation and in vitro vaginal cell colonization

Joel I Omage, DavidMAronoff, Ryan S Doster

Vanderbilt University Medical Center, Nashville, Tennessee, USA

Problem: Streptococcus agalactiae, also known as Group B Strepto-

coccus (GBS), often asymptomatically colonizes the female urogenital

tract during pregnancy, which increases risk for maternal and neona-

tal infections and adverse pregnancy outcomes including pretermbirth

and neonatal sepsis. Zinc deficiency is associated with adverse preg-

nancy outcomes including preterm birth, and it has been postulated

that these adverse outcomesmay be related to infection.We sought to

determine how the presence of nutrient zinc might alter GBS-vaginal

cell interactions that culminate in the ability for GBS to colonize the

vaginal epithelium.

Method of Study: To understand how nutrient zinc alters GBS phys-

iology, specifically GBS biofilm formation, which has been proposed

to support vaginal colonization, several GBS strains representing dif-

ferent capsular types were cultured in media with increasing concen-

trations of zinc chloride (50 mM-500 mM) and evaluated for in vitro

growth and biofilm formation by a crystal violet plate assay. To evalu-

ate the impact of nutrient zinc on GBS vaginal cell colonization, VK2

vaginal epithelial cells were grown on transwell structures cultured

in normal media (without supplemental zinc) and media with increas-

ing concentrations of zinc (20 mM, 50 mM, 100 mM) prior to GBS
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infection. Co-culture experimentswere evaluatedby scanning electron

microscopy, histology, and for cytokine release.

Results:OurGBSclinical strains demonstratedvariable responseswith

regards to growth and biofilm formation when exposed to increasing

concentrations of nutrient zinc. These results varied by the cell cul-

ture media used. Several but not all strains showed impaired growth at

concentrations greater than 500 mM zinc chloride. Scanning electron

microscopy examination of GBS-VK2 vaginal cell co-cultures demon-

strated less GBS biofilm formation on cells cultured with higher con-

centrations of zinc. Compared to normal culture conditions, vaginal

cells cultured with 100 mM zinc chloride demonstrated less secretion

of the antimicrobial peptide secretory leukocyte peptidase inhibitor

(SLPI) but increased release of GM-CSF. There was no significant

change in IL-8 or IL-1b secretion.

Conclusions: Together, these results indicate that zinc may modulate

GBS-vaginal cell interactions resulting in changes in bacterial growth,

biofilm formation, and inflammatory responses that may be impor-

tant to GBS establishing vaginal colonization. Different GBS isolates

have heterogenous responses to nutrient zinc. Morework is needed to

understand how zincmight affect GBS vaginal colonization.

P37 Streptococcus agalactiae cadD combats metal stress and is

required to cause invasive disease in the context of pregnancy

MiriamAGuevara1, DavidMAronoff2, ShannonDManning3, Jennifer

A Gaddy4,5

1Department of Pathology, Microbiology, and Immunology, Vanderbilt Uni-

versity Medical Center, Nashville, TN, USA; 2Department of Medicine, Indi-

ana University School of Medicine, Indianapolis, IN, USA; 3Department

of Microbiology and Molecular Genetics, Michigan State University, East

Lansing, MI, USA; 4Department of Medicine, Vanderbilt University School

of Medicine, Nashville, TN, USA; 5Tennessee Valley Healthcare Systems,

Department of Veterans Affairs, Nashville, TN, USA

Problem: Streptococcus agalactiae, commonly known as Group B Strep-

tococcus (GBS), is a bacterial pathogen that causes adverse preg-

nancy outcomes including preterm birth, neonatal sepsis, and still-

birth. Innate immune cells, specifically macrophages, are the first line

of defense against GBS at the maternal-fetal interface. Our group dis-

covered that cadD, a gene encoding a putative metal efflux determi-

nant, was significantly upregulated in GBS residing within phagosome-

like structures of macrophages. Here, we aimed to determine the

role of cadD in GBS metal resistance and pathogenesis in vitro

and in vivo using an ascending vaginal infection model in pregnant

mice.

Method of Study: An isogenic cadD deletionmutant (ΔcadD) was gen-
erated in the backgroundofwild-type (WT)GBS strainGB112 and sub-

jected to toxic levels of divalent metal cations including cadmium, cal-

cium, cobalt, copper, iron, magnesium, manganese, nickel, and zinc (0-

7.5mM). Inductively-coupled plasmamass spectrometry analysis (ICP-

MS) was used to determine the concentration of these metals within

ΔcadD GBS. Intracellular survival of ΔcadD in placental macrophages

was investigated using quantitative culture techniques and transmis-

sion electron microscopy (TEM). An ascending vaginal infection model

using pregnant mice was used to determine differences in GBS disease

progression and outcome between WT and ΔcadD-infected mice. All

experiments were also conducted using a complemented GBS strain

restoring cadD (ΔcadD:C).
Results: Four metal cations exerted an enhanced toxicity phenotype

in ΔcadD: zinc, cobalt, copper, and nickel. A reduction in growth

up to 42% was observed in ΔcadD compared to WT using as little

as 1mM concentrations of these metals (P<0.05). ICP-MS revealed

that under high zinc, cobalt, copper, or nickel conditions, the ∆cadD

mutant had elevated levels of each respective metal within its cells

compared to WT (P<0.05). In placental macrophages, the ΔcadD
mutant exhibited a 5.5-fold decrease in bacterial survival compared

to the WT strain. WT-infected samples had an average of 25 bacte-

rial cells per macrophage, whereas ΔcadD-infected samples had an

average of 4 bacterial cells per macrophage (P<0.0001). Pregnant

mice infected with WT GBS experienced an increase in preterm pre-

mature rupture of membranes (PPROM), preterm birth, and mater-

nal mortality compared to uninfected mice. Animals infected with the

∆cadD mutant experienced no observable PPROM, preterm birth or

maternal mortality and were statistically indistinguishable from unin-

fected controls. Bacterial burden and invasion of reproductive tis-

sues were also lower in animals infected with ΔcadD compared to

WT. ΔcadD phenotypes were reversed in the complemented mutant,

ΔcadD:C.
Conclusions: Together, these results indicate that cadD plays a key

role in GBS metal detoxification. Furthermore, infection of pregnant

mice demonstrated that cadD is necessary for GBS to cause inva-

sive infection and contributes to perinatal disease progression and

outcome. This study further underscores the importance of bacterial

metal homeostasis mechanisms and the impact of these mechanisms

on pathogenesis.

P38 High-level glucose intake exacerbated murine

autoimmune epididymal-orchitis via promoting Th17

differentiation and ROS production

Qunxiong Zeng1,2, Jinchuan Liu1, Ernest H.Y. Ng1,2,William S.B.

Yeung1,2, Philip C.N. Chiu1,2, Yong-Gang Duan1,2

1Shenzhen Key Laboratory of Fertility Regulation,the University of Hong

Kong - Shenzhen Hospital, Shen Zhen, GuangDong, China; 2Department

of Obstetrics and Gynecology, the University of Hong Kong, Hong Kong,

HKSAR, China

Problem: Metabolic disorders have been suggested as potential risk

factors ofmale infertility, but the underlyingmechanisms are remained

to be elucidated. To investigate whether high glucose intake will exac-

erbate the impairment of male fertility under inflammatory or autoim-

mune conditions, we provided 10% glucose drinking to male B6 wild-

type mice with experimental autoimmune epididymal-orchitis (EAEO)

induction.
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Method of Study: 8-10-week-old male B6 mice were used for the

induction of the EAEO model. EAEO mice were administrated with

10% glucose and the controls were treated by regular water drink-

ing. On day 90 post EAEO induction, the histopathological evalu-

ation was performed by HE and Masson staining from the testis

and epididymis sections. Mouse sperm apoptosis, ROS generation of

draining lymph nodes, and the immunophenotyping of T cell subsets

in draining lymph nodes, testis, and epididymis, were evaluated via

Flowcytometry.

Results: HE and Masson staining of histological features showed the

impaired spermatogenesis impairment aggravated with germ cell loss

in testis, fibrotic remodeling, and collagen deposition in epididymis

from mice received 10% glucose supplement. Reduced sperm counts

and viability with higher lever ROS could be detected in cauda epi-

didymis sperm from EAEO mice with 10% glucose intake compared

with the control group. Compared to the usual drinking group on,

a higher th17 (T helper 17) cells proportion and cell numbers of the

day 90 after EAEO induction was maintained in both epididymis and

testis of those with 10% glucose fed. The pathogenic Th17 (CCR6+IL-

17a+)cells are the central source of mitochondrial ROS in the draining

lymph nodes CD4+T cells.

Conclusions: we demonstrated that high-level glucose intake exac-

erbated autoimmunity in EAEO models by promoting Th17 cell

differentiation. We further elucidated that high glucose drived the

differentiation of the th17 cells, followed by the increased genera-

tion of mitochondrial ROS in the pathogenic Th17 (CCR6+IL-17a+)

cells and poor sperm parameters outcome. Moreover, these find-

ings uncovered a potential mechanism underlying the adverse

consequences of high-level glucose intake during male fertility

impairment and autoimmunity development, which may have clinical

implications.

P39 The arrival of microorganisms at birth and effects on

neuroimmune development

Hannah Sturgeon1, Nicole Ronczkowski1, Alexandra Castillo-Ruiz1,

Benoit Chassaing2, Nancy Forger1

1Georgia State University, Atlanta, GA, USA; 2INSERM Université de Paris,

Paris, France

Problem: Mammalian birth is characterized by a remarkable shift in

conditions for the offspring, including the transition from a sterile

womb to an environment teemingwithmicroorganisms.Wepreviously

reported neuroimmune activation at birth, and significant differences

in immune markers in the brains of germ-free (GF) and convention-

ally colonized (CC) mice on the day of birth, but not one day before.

These findings point to the arrival of microorganisms in the first hours

of life as a potential driver for early brain development. The gut houses

the largest microbiota, and previous investigators have examined bac-

teria present in the neonatal gut in the days after birth, but have not

explored the time of arrival and identity of the earliest colonizing bac-

teria. The present study addresses three questions: when do microbes

first arrive in the neonatal mouse gut? What are the bacterial species

that make up this earliest cohort of microbes? And, does the earliest

arrival ofmicrobes correlatewith brain activationor expressionof neu-

roinflammatorymarkers?

Method of Study: A combination of histological and sequencingmeth-

ods were used. We established timed pregnancies in Swiss Webster

mice and collected the brains and colons of CC male and female off-

spring on either the day before birth or at 3h, 24h, or 3 days after birth

(postnatal day (P)3). Additionally, GF offspring were collected at 3h,

24h, and P3. Through quadruple-tagged fluorescent in situ hybridiza-

tion and immunohistochemistry, and subsequent confocal imaging, we

examined when bacteria arrive in the intestines. To probe the quantity

and identity of these bacteria we extractedDNA from colonic contents

and performedPCRanalyses of 16S rRNAand sequencing. Brainswere

processed for analysis of neural activation and cytokine expression in

regions receiving input from the vagus nerve.

Results: Histological analyses revealed bacteria in the colons of CC

mice as early as 3h postnatal. This was followed by a sharp increase in

bacteria at 24h and P3. No positive staining for bacteriawas seen inGF

animals at any time point. Genus level analyses of whole colonic con-

tent were not sensitive enough to identify the specific bacteria present

at 3h, and we are currently sequencing sections known to contain bac-

teria using laser-capturemicrodissection to resolve this. Analyses atP3

reveal an abundance of Lactobacillus. Bray-Curtis dissimilarity statis-

tics show colonic content of all P3 pups and a subset of 24h pups clus-

tering separately from earlier timepoints, and differential abundance

analyses confirm the driving force of these differences is the pres-

ence of Lactobacillus spp. We have not seen differences in brain acti-

vation between CC andGF offspring based on cFos, and processing for

cytokine expression is underway.

Conclusions: This work allows us to pinpoint the timing of arrival of

microbes after birth, and which genera dominate this pioneering com-

munity. Our histological analyses indicate bacterial presence as early

as 3h postnatal, and results from more precise methods will soon

informus of the identity of these bacteria.Ourwork exploring cytokine

expression will correlate the arrival of microbes and neuroinflamma-

tion at birth.

P40 Uterine colonization with Mobiluncus mulieris is

insufficient to cause preterm birth

Andrea Joseph, Yuxia Guan, Lauren Anton, Michal A Elovitz

University of Pennsylvania, Philadelphia, PA, USA

Problem: We have previously demonstrated a strong association

between vaginal anaerobic microbes such asMobiluncus mulieris (MM)

and spontaneous preterm birth (sPTB). Vaginal microbes are proposed

to ascend through the endocervical canal, colonize the decidua & pla-

centa and activate inflammatory pathways which lead to uterine con-

tractility and PTB. This paradigm is predicated on the assumption

that colonization of the decidua/placenta alone is sufficient to trig-

ger preterm birth. Therefore, the objectives of this study were 1) to
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assess thematernal or fetal immune consequences to uterine coloniza-

tion with MM and 2) to determine whether uterine colonization with

MM is sufficient to induce PTB in the absence of vaginal colonization

byMM.

Method of Study: Amousemodel of intrauterine inoculation (IUI) was

utilized for these studies. In two separate experiments, C57/B6 time-

pregnant mice at E15 received an intrauterine injection of 100 μL of

saline (n = 37), 108 colony-forming units (CFUs) of MM (ATCC 43064,

n= 17) or Lactobacillus crispatus as a normal bacteria control (LC, ATCC

33820, n = 13). In one set of experiments, dams were monitored until

delivery to assess for maternal morbidity and PTB. In another set of

experiments, dams were sacrificed 6h post injection and maternal and

fetal tissues were harvested. The presence of bacteria in these tissues

were assessed by bacterial growth on agar plates and qPCR. Immune

response in all tissues was assessed using a 32-immune panel Luminex

array.

Results: IUI of saline, LC, or MM did not induce maternal morbidity

or sPTB. LC and MM colonization of the maternal serum and amniotic

fluid was confirmed by bacterial growth on agar plates; correspond-

ing bacterial DNAwas detected in maternal and fetal tissues by qPCR.

After intrauterine exposure to either LC and MM, a potent immune

response was present in the uterus and maternal serum, but only MM

induced a strong response in amniotic fluid: MIP-1α, MIP-1β, MIP-2,

and TNF-α increased 6.4-, 6.8-, 4.7-, and 9.0-fold (p = 0.0088, 0.0068,

0.012, and 0.0078) respectively while no significant differences were

observed in these cytokines after IUI of LC.

Conclusions: Intrauterine inoculation with MM results in transloca-

tion of bacteria to both maternal and fetal compartments. While col-

onization of MM in maternal tissues induces an immune response, this

responsedoesnot appear sufficient to induce sPTB. These findings sug-

gest that select vaginalmicrobesmay induce PTB through activation of

immune pathways in the vaginal space and not through ascension into

theuterine cavity. Thus, research focusingon thehost-microbe interac-

tion in the cervicovaginal space may provide greater insight into inno-

vative strategies to reduce sPTB. (R01HD098867; R01HD102318)

P41 Investigating the role of cervical macrophages in acute

HIV-1 infection of the human cervical mucosa

Dana F Indihar, Jie Zeng, Jennifer Jones, Audrey Alexander, Laura

Timares, Christina Ochsenbauer, John Kappes

UAB, Birmingham, AL, USA

In the Southern US, heterosexual transmission accounts for most new

HIV infections in women, who are infected at twice the rate of hetero-

sexual men. African American women shoulder a majority of the bur-

den, accounting for 72% of new HIV cases among Southern women.

Efforts to make prevention and care more readily accessible to these

women have been obstructed by the South’s socioeconomic circum-

stances. Scientific discoveries that broaden our understanding of how

early virus-host interactions lead to HIV acquisition could lead to the

identification of new targets for early HIV treatment and novel effec-

tive preventionmodalities, improvingwomen’s health approaches both

locally and globally.

While CD4+ T cells are the primary targets of HIV infection, the

role of macrophages (Mϕs) as contributors to acute HIV infection

remains unresolved. Previous in vitro studies have found monocyte-

derived Mϕs (MDMs) are inefficiently infected by cell-free transmit-

ted/founder (TF) HIV-1 viruses. However, when co-cultured with TF

HIV-infected T cells, MDMs become productively infected following

the phagocytosis of the infected T cells. We propose that this process

observed in vitromay be occurring with cervical Mϕs (cMϕs) in the cer-
vical mucosa during HIV transmission, and thus seek to re-examine the

role of cMϕs in the acquisition of mucosal HIV infection. We hypothe-

size that, in an ex vivo cervical tissue model of infection, cMφs become

productively infected following the phagocytosis of HIV-infected T

cells, resulting in the perpetuation of early viral replication/spread

throughout the cervical mucosa. To address this hypothesis, human

cervical explant tissuesweredissected into ecto- andendocervix tissue

blocks (2mm3). The blockswere inoculatedwith different strains of TF

HIV nano-luciferase reporter viruses, including subtypes A (replicate

efficiently in T cells) andD (replicate readily in both T cells andMDMs).

We then determined replicative capacity by sampling the explant cul-

tures over time for nanoLuc as evidence of viral infection/replication.

Total and infected mucosal T cells and cMφs isolated frommucosal tis-

sue were quantified by flow cytometry 2weeks post infection.

Data from currently 28 donor explants show that nanoLuc reporter

HIV-1 enables unprecedented sensitive, precise, and reproducible

detection of infection. Subtype D-exposed tissue blocks were signifi-

cantly more likely to become infected than those exposed to subtype

A- HIV-1. Furthermore, subtype D viruses replicated more efficiently

in infected tissue blocks than subtype A. Preliminary flow cytometry

data agreewith previous research indicating that ectocervical mucosal

tissue contains more Mϕs than endocervix. We observed that sig-

nificantly more ectocervical than endocervical tissue blocks became

infected. Furthermore, flow cytometry results indicated that more

cMϕs became infected by subtype D virus than subtype A regardless

of tissue type.

We postulate that the ability of subtypeD viruses to readily infectMϕs
contributed to their efficient infection/replication in the explant tis-

sue, and that the higher number of cMϕs in the ectocervix augment

virus propagation and spread. Future research will involve confocal

microscopy to acquire qualitative evidence of T cell/macrophage inter-

actions in situ and whether those interactions result in the spread of

HIV.

P42 Phenotypic and transcriptional characterization of a novel

dendritic cell subset in female genital tract important for

mucosal HIV acquisition

Siddharth Parthasarathy, Anna Borchers, AlexandraWerner,

Francisco J Carrillo-Salinas, Marta Rodriguez-Garcia

Tufts University, Boston, MA, USA
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Problem: Dendritic cells (DCs) in the female genital tract (FGT) play

a key immunomodulatory role by balancing innate immune response

to invading pathogens and allowing pregnancy. DCs in the FGT repre-

sent a diverse population, each DC subset with unique phenotypic and

functional properties that vary depending on their anatomic location.

CD14+ FGT DCs are classically described as inflammatory monocyte-

derived DCs and have been demonstrated to be involved in mucosal

acquisition of HIV. This is in stark difference to DCs described in blood,

which are defined as CD14- population. However, a recent study iden-

tified of a novel DC subset, named DC3, that expresses both CD14+

and CD1c+ and was described in blood and breast cancer tissues. The

functional and phenotypic role of this novel subset in healthy tissue

and their potential role in mucosal acquisition of HIV presents a gap

in knowledge.

Methods: To evaluate the presence of the novel DC3 subset in the

human FGT, we obtained hysterectomy samples and generated sin-

gle cell suspensions via enzymatic digestion of tissues from different

anatomical regions (endometrium, endocervix and ectocervix). Mixed

cell suspensions were enriched for immune cells by fibroblast deple-

tion and stained with fluorescent-tagged antibodies for analysis using

multi-color spectral flow cytometry for deep phenotypic characteri-

zation (30-marker panel). For transcriptional characterization, CD14+

cellswere purified fromFGT single cell suspensions viamagnetic beads

and bulk RNA sequencing performed.

Results: DC3s were detected across the three anatomical regions of

the FGT analyzed, including endometrium, endocervix and ectocervix.

The novel DC3 subset (CD14+CD1c+) and the conventional DC2 sub-

set (CD14-CD1c+) were present at comparable levels in the different

anatomical regions and represented 5% each, of the DC population,

while the “inflammatory” CD14+ DC subset represented 15% of the

cells. Further, we observed that the novel DC3 population expressed

HIV receptor CD4 and co-receptor CCR5 at higher levels compared to

the CD14+ DC population. Additionally, DC3s expressed higher lev-

els of the MHC-II molecule HLA-DR and cellular adhesion molecule

CD54.BulkRNAsequencingdataof purifiedCD14+ cells fromtheFGT

revealed expression of key DC3 associated genes (FCER1A, S100A8,

S100A9, FCER1A). Transcriptional profile also demonstrated expres-

sion of genes associated with DC activation/maturation such as CD86,

CD80, CD86, 4-1BBL and CD40L, as well as HIV tropic markers

involved in HIV entry (CD4, CCR5, CXCR4) and HIV capture (SIGLEC1

and CD209).

Conclusions: Phenotypic characterization of myeloid cells in the FGT

revealed the presence of the novel DC3 subset in the endometrium,

endocervix and ectocervix under steady state conditions. DC3

expressed high levels of HIV tropic receptors CD4 and CCR5, indi-

cating the potential of this subset to be involved in HIV acquisition

within the mucosa. Transcriptional landscape demonstrated the

expression of signature genes defining DC3s within our CD14+

cells from the FGT and revealed expression of genes associated

with DC activation and markers associated with HIV capture.

Understanding the role of this subset in HIV acquisition could

present novel therapeutic options for HIV prevention within the FGT

mucosa.

P43 Aging negatively affects the release of neutrophil

extracellular traps (NETs) in response To HIV-infection in

post-menopausal women

LauraMoreno de Lara1,2, Anna Borchers1, Francisco J.

Carrillo-Salinas1, Alexander Panda3,4, Christina Ochsenbauer5,

Charles R.Wira6, Marta Rodriguez-Garcia1

1Department of Immunology, Tufts University School of Medicine, Boston,

MA, USA; 2Biomedical Research Centre, Granada, Andalucia, Spain; 3Tufts

Medical Center/Division of Pulmonary and Critical Care, Boston, MA,

USA; 4Tufts Clinical and Translational Science Institute, Boston, MA, USA;
5Department of Medicine and UAB Center for AIDS Research, Univer-

sity of Alabama, Birmingham, AL, USA; 6Department of Microbiology and

Immunology, Geisel School of Medicine at Dartmouth, Lebanon, NH, USA

Problem: HIV-infection affects millions of people worldwide, with

women in endemic areas disproportionately affected. While the num-

ber of new HIV-infections is decreasing worldwide, HIV-incidence is

increasing in older women (>50 years). Importantly, postmenopausal

women have increased HIV-acquisition risk. The main route for HIV-

acquisition inwomen is sexual intercourse. However, the low transmis-

sion rate per sexual act, suggests that local innate immune responses

are critical for protection.We recently demonstrated that genital neu-

trophils release Neutrophil Extracellular Traps (NETs) to inactivate

HIV. NETs are extracellular DNA strains coated with broad spectrum

antimicrobial proteins. Two types of NET-release have been described

in response to different stimuli: non-lytic NET-release early after stim-

ulation (minutes), and lytic NET-release hours after stimulation. How-

ever, the mechanisms involved in HIV-induced NET-release remain

unknown. HIV can be recognized by endosomal TLRs, but how endo-

somal TLR signaling leads to NET-release, and whether HIV recogni-

tion and NET-release change as women age is unknown. Here we eval-

uated HIV-induced NET-release in blood and genital neutrophils from

pre and postmenopausal women to identify the signaling pathways

involved in this process and how aging affects this defensemechanism.

Method of Study: Human neutrophils were purified from blood and

hysterectomy samples (endometrium, ectocervix and endocervix) after

tissuedigestion.Neutrophilswere stimulated in vitrowithGFP-labeled

HIV to induce NET-release in the presence of Cytotox, a cell imper-

meant DNA stain. NET-release was visualized in real-time with live-

cell imaging and NETs quantified by fluorescent signals. To identify

the mechanisms of HIV-recognition, neutrophils were incubated with

endosomal TLR inhibitors prior to HIV stimulation.

Results: In blood, neutrophils from postmenopausal women released

significantly lessNETs than premenopausalwomen at early time points

after HIV stimulation (p = 0.05;0-15min), while no differences were

found at later time points (2h). Further, NET-release progressively

declined in postmenopausal women as they aged (r = -0.64;p = 0.01).

In genital tissues, neutrophils showed reduced NET-release in cervix

of postmenopausal compared to premenopausal women at early and

late time points, however no significant differences were detected

for endometrial neutrophils. When endosomal TLRs were blocked

in blood neutrophils, dual TLR7/TLR9 inhibition reduced late NET-



98

release (19%), while TLR8 blockade significantly inhibited early NET-

release (30%;p = 0.03). Unexpectedly, when pre and postmenopausal

women were compared, postmenopausal neutrophils showed a NET-

reduction of 45% (p = 0.027) and 47% (p = 0.03) after TLR8 and

TLR7/TLR9 inhibition, respectively; but no significant reduction was

detected in premenopausal neutrophils. In tissue, dual TLR7/TLR9 inhi-

bition significantly reduced late NET-release in genital neutrophils

(48%;p = 0.03) but, in contrast to blood neutrophils, no reduction in

NET-release was detected after TLR8 blockade.

Conclusions: Our results demonstrate defects in early HIV-induced

NET-release in postmenopausal blood and genital neutrophils, and a

progressive decline in this protective function as women age. Early

HIV-inducedNET-release is driven through TLR8 and lateNET-release

through TLR7/TLR9, particularly in postmenopausal women, sug-

gesting additional alternative mechanisms of HIV-recognition in pre-

menopausal women. Remarkably, TLR8 is not involved in NET-release

in genital tissues, denoting differences in HIV-recognition between

blood and genital neutrophils. Future studieswill investigate additional

HIV-sensingmechanisms involved in blood and genital neutrophilNET-

release in response to HIV.

P44 Increased activity of uterine ILC3 during tissue repair

phases of the reproductive cycle

Antonia OCuff, Ee VonWoon, Brendan Browne, EmilyMWhettlock,

DavidMacIntyre, VictoriaMale

Imperial College London, London, United Kingdom

Problem: Innate lymphoid cells (ILC) have important roles within the

uterine mucosa. Of these, uterine natural killer (uNK) cells are the

most abundant with known contributions to placental development

during early pregnancy. Much less is known about the other ILC sub-

sets within the uterine mucosa. Type 3 innate lymphoid cells (ILC3)

are also found in the uterine mucosa during placental development as

well as during the window of embryo implantation, and they are more

recently found towards the end of a pregnancy. IL-22, produced by

ILC3, maintains mucosal epithelium in the presence of bacteria within

other mucosal tissues, but IL-22 function in the context of the uter-

ine mucosa is less understood. Given IL-22 represses early labour in

mice and decreases in human blood as a woman progresses from the

third trimester into labour, this suggests IL-22, and thus ILC3, may act

to maintain pregnancy in a similar manner. Here, we characterise ILC3

phenotype and function across the reproductive cycle to delineate the

unique role of ILC3within the uterinemucosa.

Method of Study: Flow cytometry was used in combination with

publicly available scRNA seq data to characterise ILC3 phenotype

and function, as well as identify IL-22 responsive cells within uter-

ine samples collected from women at different phases across the

menstrual cycle and pregnancy. Matched peripheral blood leuko-

cyteswere analysed to identify systemic indicators of uterine function.

Cytokine multiplexing allowed alternate ILC3-derived cytokines to be

explored.

Results: We found conventional CD127+ uterine ILC3 (uILC3) prefer-

entially express the AHR transcription factor over RORγt, a phenotype
which remains consistent across the reproductive cycle. A CD127-

subset resembling CD127+ uILC3 was also identified and could rep-

resent a developmental intermediate. Contrary to the original hypoth-

esis, conventional CD127+ uILC3 peak during the tissue regenerative

phases of themenstrual cycle instead of during early pregnancy. How-

ever, there is differential expression of IL-22 receptor subunits by non-

immune cells during pregnancy suggesting they maintain the capacity

to respond to IL-22. Consistentwith transcriptional regulation of IL-22

cytokine production, IL-22 also peaked during the tissue regenerative

phases of themenstrual cycle.

Conclusions: We define a baseline of uILC3 across the reproductive

cycle in healthy women, from which we can better understand gynae-

cological and pregnancy complications with respect to ILC3 function.

As uILC3 are elevated when the lining of the uterus undergoes tissue

repair during the menstrual cycle, they may have more clinical rele-

vance in gynaecological pathology than parturition.

P45 Characterization of 3D trophoblast spheroids as a model

of placenta functionality

Violeta Stojanovska1, Hermann Voss2, Stefan Fest3,1, Ana Claudia

Zenclussen1,4

1Department of Environmental Immunology, Helmholtz-Centre for Envi-

ronmental Research - UFZ, Leipzig, Germany; 2Department of Obstetrics

and Gynecology, City Clinic Dessau, Dessau, Germany; 3Department of

Pediatrics, City Clinic Dessau, Dessau, Germany; 4Perinatal Immunology,

Saxonian Incubator for Clinical Translation, Medical Faculty, University of

Leipzig, Leipzig, Germany

Problem: Defective development of the placenta can lead to an imme-

diate and long-term consequences for the mother and the child. Cur-

rently, there is a lack of functional high-throughput experimental mod-

els of the human placenta, and 3D cell culture models can accelerate

translational research in comparison to 2D trophoblast cell models.

In that order we propagated and compared different types of 3D tro-

phoblast cultures (e.g. spheroids) and studied their functional charac-

teristics in comparison to primary fetal trophoblasts and placental tis-

sue.

Method of Study: Choriocarcinoma cell lines JEG3 and BeWo;

SV40 transformed first trimester extravillous trophoblast cell line

HTR8/SVneo and primary fetal trophoblasts isolated from first

trimester placenta were cultured in ultra-low attachment plates.

Growth rate, viability and morphology of the spheroids were followed

in a period of over two weeks. Functional assays, such as migration

and invasion into extracellular matrix were performed on 4 days old

spheroids and followed up in a period of 72 hours. mRNA levels of

genes important for placental function and development were ana-

lyzed by real-time PCR.

Results: Follow up of the trophoblast spheroid growth rates showed

statistically relevant differences among the groups, even though the
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starting cell densities were the same. These variations were seemingly

cell-line dependent and supported by the different number of viable,

apoptotic and necrotic cells. The areas and diameters of JEG3, BeWo

and HTR8/SVneo spheroids were comparable and significantly larger

from the spheroids obtained from primary fetal trophoblasts. More-

over, primary fetal trophoblast spheroids showed slower and stead-

ier growth rate in comparison to the spheroids originating from tro-

phoblast cell lines. Migratory distances were the lowest in the JEG3

spheroids and the highest in the HTR8/SVneo spheroids. While all

spheroids showed invasive capabilities, only HTR8/SVneo spheroids

invasion resulted in branching properties, consistent with previous

findings in spheroids obtained from primary fetal trophoblasts. When

we compared the gene expression analysis of the 2D, 3D cultures

and 3rd trimester placenta tissue the spheroids that showed most

comparable gene expression to the placenta tissue were HTR8/SVneo

spheroids. The expression of cytochrome p450 CYP1B1, cell adhesion

markers CDH2 and AKR1C1, cell invasion markers MMP9, LGALS3,

FOSL1 and STAT3 inHTR8/SVneo spheroids resulted in similar expres-

sion patterns as in the placental tissue.

Conclusions: Taken together these results show that HTR8/SVneo

spheroids mimic the best the molecular and physiological properties

of the primary fetal trophoblast cells and placental tissue in compari-

son to the other 2D and 3D trophoblast cell cultures. In that order, can

be an effective tool to study placental functionality in detail and set up

new diagnostic and therapeutic strategies.

P46 The establishment of a placenta specific IFNAR1

conditional knockout mouse model

AnnaHu, Yuan You, Jiahui Ding, AnthonyMaxwell

Wayne State University, Detroit, MI, USA

Problem: The placenta is an important organ associated with the reg-

ulation of immune responses at the maternal/fetal interface. A cen-

tral function of the placenta is to prevent viral transmission to the

fetus.When viruses breach the placenta, such as Zika virus (ZIKV), will

impact fetal development. An important pathway to protect against

viral infections is the Type I Interferon (IFN) pathway. Type I IFNs reg-

ulate the production of Interferon Stimulated Genes (ISGs), like ISG20,

which have the ability to control viral replication. Dissecting the spe-

cific contribution of the placenta to maternal immune regulation has

been challenged by the faculty on identifying signals from the fetus

or the decidua. The objective of this study was to characterize a pla-

centa specific type I interferon receptor (IFNAR1) conditional knock-

out mouse model in order to determine the role of Type I IFN during

viral infections.We report the successful characterization of a placenta

IFNAR-KOmodel and its impact on the response to ZIKV infection.

Methods of Study: CYP19-Cre+/− /IFNARfl/fl micewerebred together

to generate the model for the study. Female CYP19-Cre+/− /IFNARfl/fl

pregnant mice were infected on E11.5 with ZIKV (4 × 104 pfu). The

mice were sacrificed on E17.5 and tissues were collected for analy-

sis. Placenta genotypes, placental viral titers and fetal brain titers were

evaluated using qRT-PCR.

Results: Breeding CYP19-Cre+/− /IFNARfl/fl successfully generated

placental IFNAR-KO. Challenge of these mice with ZIKV was associ-

ated with: 1) increased fetal demise; 2) presence of high viral titers in

the IFNAR-KO placenta; 3) increased ZIKV vertical transmission and

high viral titers in the fetal brain with IFNAR-KO placenta.

Conclusions: We report the successful establishment of a novel pla-

centa specific IFNAR1knockoutmousemodel.Additionally,wedemon-

strate that type IFN is essential for controlling vertical transmission of

ZIKV, thus preventing the virus reaching the fetal brain. Moreover, our

data also suggest that in the absence of a functional Type IFN receptor

pathway, the success of the pregnancy is compromised in response to

viral challenges.

P47 P2X7 Receptor Blockade Diminishes Placental

Trophoblast and Endothelial Injury and Viral Titer in a Mouse

Model of Congenital Cytomegalovirus Infection

Ashley S. Coggins1, Yang Liu1, Gregory Kirschen1, Angela Shaddeau1,

Nicolas R. Tackett2, Karen Racicot3, Jin Liu1, Anguo Liu1, Andrew

Thagard2, Jun Lei1, Irina Burd1

1Johns Hopkins University School of Medicine, Baltimore, MD, USA;
2Portsmouth Naval Medical Center, Portsmouth, VA, USA; 3Department of

Women’s Health, Quest Diagnostics, Grand Rapids, Michigan, USA

Problem: Congenital CMV is a significant public health problem that

can cause severe neurological disorders. We have previously estab-

lished a novelmousemodel of CMVvertical transmission inCD-1mice.

P2X7 receptor (P2X7R) is a ligand-gated cation channel that triggers

the activation of the NLRP3 inflammasome and subsequent release of

pro-inflammatory cytokine IL-1β. This study explored if genetic block-
ade of P2X7R plays a key role in mCMV-mediated placental damage,

andwhether blockade of IL-1β decreased viral load in placental tissue.
Method of Study: CD-1 (n = 40), C57BJL (WT; n = 40), and C57BJL

P2X7R-/- (KO; n = 40) mice were inoculated with 5 × 10ˆ5 murine

CMV (mCMV) or vehicle (mock) at embryonic day (E) 10 in the uter-

ine muscle. Dams were harvested at 96, 120, 144, 168, and 192 hours

post injection (hpi). Placental IL-1β concentration was determined by

ELISA across gestation. mCMV titers at 120 and 192hpi were deter-

mined by plaque assay. Immunohistochemistry stainingwas performed

onplacental samples at 192hpi to evaluate trophoblast and endothelial

damage. Standard statistics were employed.

Results: Between 96hpi, and 168hpi, IL-1β showed a temporal increase

in expression in placental samples following mCMV injection in CD-1,

decreasing at 192hpi (P<0.05 at E16 and P<0.01 at E17; Figure 1-A).

KO placentas, at 120hpi and 192hpi, showed a significantly decreased

number of plaques as compared to WT (P<0.001). Cytokeratin (tro-

phoblast) and Vimentin (endothelial) staining in KO, following mCMV

infection resulted in a statistically significant decrease in placental

damage as compared toWT (P<0.001; Figure 1-B, 1-C).
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Conclusions: Our study demonstrated a temporal increase in IL-1β
expression following mCMV infection as well as showed that P2X7R

plays a key role in infectious viral load at the placental interface and

maintenance of placental structure during CMV infection. Thus, fur-

ther specific targeting of P2X7Rmay provide clinical value for preven-

tion/treatment of CMV.

P48 Use of intravenous immunoglobulin in unexplained

reproductive failure

Shorooq Banjar1,2,Walaa Almasri2, Geneviève Genest2

1King Abdulaziz University, Jeddah, Saudi Arabia; 2McGill University, Mon-

treal, Quebec, Canada

Problem: Unexplained reproductive failure (URF) affects less than

3% of couples attempting to conceive. While a normally functioning

immune system is required to establish a successful pregnancy, there

are no standardized tests to diagnose endometrial immune dysfunc-

tion. Intravenous Immunoglobulin (IVIg) has been used as an immune

modulator for over 30 years to improve the outcomes in patients with

URF. However, available randomized controlled studies are heteroge-

nous in terms of patient recruitment and IVIg treatment protocols,

leading to inconsistent IVIg effect. We propose that 1) starting IVIg

prior to conception and 2) using more stringent clinical criteria to

define patient access to IVIg improves overall outcomes.

Method of Study: We performed a retrospective cohort study at the

McGill University Health Center’s Women’s Immunology Clinic from

January 2017 to September 2020. Patients with unexplained recur-

rent pregnancy loss (uRPL) or implantation failure (uRIF) (<42 years

old, BMI<35, non-smokers) were offered IVIg treatment for their next

pregnancy attempt.

uRPLwas defined as:

∙ >3 consecutive first trimester miscarriages (or 3 RPL if coexistent

RIF)

∙ Normal RPLworkup

∙ Having failed at least aspirin and progesterone in a previous preg-

nancy

uRIF was defined as:

∙ 3 day 5 or 6 (3BB) embryo transfer (ET) failures with good endome-

trial preparation

∙ Normal RIF workup

∙ Having failed steroids, implantation window adjustment, euploid ET

or endometrial scratch prior to ET

Privigen 0.6-0.8g/kg was administered 5–10 days prior to ET or mid

cycle in women attempting natural conception. If pregnancy occurred,

the dose was repeatedmonthly until 16–20weeks’ gestation.

Results: 78 women were included in this study. 26 patients had pri-

mary uRPL (mean number of previous miscarriages 5.3 (range 3–11),

mean age 34.8 (range 29–41 years); 18 patients (69.2%) had a live

birth with IVIg. However, in patients with secondary uRPL (N = 10,

meannumber of previousmiscarriages8.6 (range5–19),meanage34.1

(range 32–39), only 3 patients (30%) had a live birth. 30 patients had

primary uRIF (mean number of previous ET failures 5.12 (range 3–15),

mean age 36.44 (range 26–41); 18 patients (60%) had a live birth with

IVIg. Similarly, 12 patients had secondary uRIF (mean number of previ-

ous ET failures 4.08 (range 3–6),mean age 38 (range 35–41); 8 patients

(66%) had a live birth with IVIg. There was no significant difference in

terms of age, previous number of miscarriages or ET failures between

patients that successfully conceived with IVIg versus those who did

not. More patients with clinical or biochemical evidence of autoimmu-

nity had a live birth with IVIg, but this was not statistically significant.

There were no serious adverse events related to IVIg use.

Conclusions: IVIg is a blood derived product and associated with high

costs, side effects and possible shortages. IVIg should be considered

for patients with URF, however, careful patient selection is crucial to

ensure maximal benefit and resource stewardship. While administra-

tion post conception is ineffective in improving ET or pregnancy out-

comes, pre-conception start seems to be effective. This remains to be

verified in a randomized controlled setting.

P49 Pour some sugar on me: applications of the antibiofilm

properties of human milk oligosaccharides against Acinetobacter

baumannii

Sabrina Spicer1, Jennifer Gaddy2, Steve Townsend1

1Vanderbilt University, Nashville, TN, USA; 2Vanderbilt University Medical

Center, Nashville, TN, USA

Background: Acinetobacter baumannii is an urgent threat to human

health, per the Centers for Disease Control and Prevention’s latest

threat assessment. A. baumannii is a gram-negative opportunistic bac-

terial pathogen that causes severe community and nosocomial infec-

tions. Treatmentof these infections is confoundedby theemergenceof

multi- and pan-drug resistant strains ofA. baumannii. A. baumannii colo-

nizes abiotic andbiotic surfaces andevades antimicrobial challenges by

forming biofilms, which are three-dimensional architectural structures

of cells adhered to a substrate and encased in an extracellular matrix

comprised of polymeric substances such as polysaccharides, proteins,

and DNA. Biofilm-inhibiting compounds have recently gained atten-

tion as a potential chemotherapeutic strategy to prevent or dismantle

A. baumannii biofilms and restore the utility of traditional antimicrobial

strategies. Recent work indicates that human milk oligosaccharides

(HMOs) have potent antibacterial and biofilm-inhibiting properties.

Methods: Using HMOs isolated from human breast milk samples, we

sought to test the utility of HMOs against a bank of clinical isolates of

A. baumannii to ascertain changes in bacterial growth or biofilm forma-

tion.

Results: Our results indicate that out of 18 strains tested, 14 were

susceptible to the anti-biofilm activities of HMOs, and that the

potent anti-biofilm activity was observed in strains isolated from
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diverse anatomical sites, diseasemanifestations, and across antibiotic-

resistant and susceptible strains. We furthered these results by test-

ing the adjuvant activity of HMOs against these various strains

in combination with various antibiotics. Our results indicate that

these breast milk sugars have potent adjuvant activity in combina-

tion with antibiotics with known resistance in Acinetobacter baumannii

infections.

Conclusions: These results are promising as they indicate a novel ther-

apeutic strategy to combat an extremely invasive and threatening

pathogen.
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