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Research Goals:

Dr. Tamar Gur is a Physician Scientist conducting translational research on the impact
of prenatal stress on neurodevelopment, focusing specifically on maternal microbes, fetal
microglia, and long-term behavioral changes. As a perinatal psychiatrist, she leverages her
clinical experience to inform her preclinical rodent research and translates key laboratory
findings, such as the role of shifts in maternal microbes following prenatal stress, into
clinical studies. Dr. Gur’s collaborative research program includes a longitudinal study on
the influence of the built environment on maternal microbes and intrauterine inflammation
in pregnancy, and a rigorous rodent model of prenatal stress, which demonstrates
reproducible reductions in social behavior driven by immunological and microbiome
changes. Her deep knowledge of neuroscience and perinatal psychiatry underpins a robust
experimental approach aimed at developing new interventions to benefit both mother and
infant during the critical period of pregnancy. Dr. Gur’'s research is currently funded by an
American Heart Association’s Strategically Focused Research Network (AHA SFRN) and
two RO1s from National Institutes of Health (NIH), and she has received continuous NIH
funding, including a K08 and an R21, over the past eight years. Recently appointed as the
Endowed Director of the Soter Women's Health Research Program at Ohio State University



College of Medicine (OSU COM), Dr. Gur’'s growing interest in women's health spans

pregnancy, cardiovascular health, and aging.
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Abstract

Background

Exposure to prenatal stress has long term consequences on offspring including
aberrant gut microbiome and increased behavioral abnormalities. Our previous
preclinical work pinpoints the maternal microbiome and the chemokine CCL2 as key
mediators of long term neuroinflammation and reductions in social behavior. Here
we address whether disrupted maternal gut microbiome extends into a prospective
cohort study, and i1dentify a key role for CCL2 in both clinical and preclinical work.
Methods: Clinical Study: A prospective longitudinal study (N=38) was performed
in the peripartum period with maternal fecal and vaginal swabs and cord blood
collected. Assessment included measures of perceived stress (PSS), anxiety, depression
(CESD). PacBio full-length 16S rRNA sequencing was used to identify microbial
communities. Preclinical Study: Intra-amniotic injections of recombinant CCLZ2
or saline were performed on E16.5. Concentration of CCLZ2 in maternal and fetal
tissues was measured by ELISA. Social behavior was measured in adulthood in the
3-chamber social approach paradigm.

Results

Clinical: During the 2nd trimester, perceived stress was associated with increased
relative abundance of several opportunistic fecal taxa, including the Prevotellaceae
family (r=0.534, p=0.015), Sneathia (r=0.530, p=0.016), and Atopobium (r=0.459,
p=0.042). Additionally, depressive symptoms were associated with increased relative



abundance of the phylum Synergistetes (r=0.461, p=0.041). At delivery, depressive
symptoms were associated with increased relative abundance of opportunistic microbe
Sneathia (r=0.710, p=0.001) and decreased relative abundance of the short chain fatty
acid producer Peptoniphilus (r=-0.440, p=0.068). Furthermore, relative abundance of
the beneficial commensal microbe Lactobacillus at delivery was negatively correlated
with umbilical cord concentration of CCL2 (n=13, r=-0.724, p=0.012).

Preclinical: Following injection of CCLZ into the amniotic sac, CCL2 was increased
in the fetal plasma, fetal liver, and fetal brain (n=6-7; p < 0.001. Female offspring
exposed to CCLZ demonstrated increased neuroinflammation in prefrontal cortex
(CCLZ2, TNF a ; n=6-7; p<0.05) and did not exhibit social preference (n=6-7; p = 0.134),
in contrast to the control group (n=6-7; p = 0.00029).

Conclusion

We found stress and depressive symptoms to be associated with increased relative
abundance of opportunistic pathogens. In addition, depressive symptoms, but
not stress was associated with lower relative abundance of butyrate-producing
genera 1n the fecal microbiome. In concordance with previous literature, we found
umbilical CCL2 concentration to be negatively correlated with relative abundance
of fecal Lactobacilli. Taken together, these findings underscore previous preclinical
and clinical work demonstrating the effects of prenatal stress on the maternal
microbiome and extend the literature by offering several taxa which may serve a
critical role in this relationship. Leveraging preclinical and clinical research can
expedite our mechanistic understanding of how prenatal stress is transmitted to the

next generation.

Unique Data

I will present unpublished data on the relationship between CCLZ2 and lactobacillus
in a human study, as well as the relationship between stress and depression and
pathogenic taxa in pregnant people. Unpublished data on depressive symptoms and
butyrate-producing microbes will also be presented.





