Pregnancy associated vaginal proteome alterations linked to HIV acquisition risk
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Background

* HIV acquisition risk increases two-fold during pregnancy!

* In non-pregnant women, HIV-acquisition is associated with:
mucosal inflammation of the genital tract
concurrent sexually transmitted infections
certain hormonal contraceptives
non-Lactobacillus dominant microbiome/
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Figure 1: Pregnancy proteome alterations in CVL were immunosuppressive
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Metaproteomic analysis of CVL samples identified 376 bacterial proteins from 9 genera. The most abundant bacterial genera were Lactobacillus,

Figure 3:
MS analysis of CVL samples collected from pregnant and non-pregnant women identified 506 human proteins., of which 56 (10%) were differentially abundant
(P<0.05). (A) Differentially expressed proteins were analyzed by unbiased hierarchical clustering. A proteomic-defined pregnancy signature (pink box) was
defined by 27 overabundant and 29 underabundant proteins in pregnant women. (B) A volcano plot of all proteins identified comparing pregnant and non-
pregnant women. (C) Biofunctional associations with the Pregnancy Signature were determined by using Ingenuity Pathway Analysis (p<0.05) and identified
activated inflammatory and blood vessel formation pathways. (D) analysis using DAVID g Y annotations identified

components and leukocyte recruitment factors as a part of the Pregnancy Signature.

, Prevotella, and Atopobium. (A) Women clustered predominantly into either a Lactobaillus dominant group (68%) or a
non-Lactobacillus dominant group (32%). (B) Pregnant women had higher levels of L derived proteins than

women. (€) There was no difference in microbial diversity between pregnant and non-pregnant women when evaluated by Shannon’s diversity
index.
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Statistical analysis |
Activation Z-Score

Cervicovaginal lavage (CVL) samples were collected from 23 pregnant and 25 non-pregnant

women from an Obstetrics and Gynecology Clinic in Los Angeles, California and were analyzed by AT ELTED_[|PEis ||( e msiin

mass spectrometry. Bacterial proteins were identified from a curated TrEMBL database as Complement system 363x10° | SERPINGL ¥, CF1 W Functional Microbiome

published in Klatt et al., 2017, Science. Host proteome data base matched to the curated Leukocyte extravasation 145x107 | TIMPL W, TIMP2 ¥, RAP1A

SwissProt Human database as described previously in Birse et al., JID, 2017. Bacterial functions signaling Figure 4: Preg y status was i with ions to bacterial i i

were annotated using the KEGG ontology database. Enrichment analysis of pregnancy signatures (A) Bacterial functional data for pregnant and non-pregnant women was obtained from KEGG ontology. (B) Statistically different functions between

to other HIV risk cohorts (Abdool Karim et al., Science, 2010) were performed using GSEA pregnant and non-pregnant women were determined using Wilcoxon Rank Sum Test and confirmed with bootstrapping and permutation analyses.
Figure 2: y/ pY p i overlap with CAPRISA risk signature for HIV acquisition Carbohydrate metabolism and Metabolism of Cofactors and Vitamins are increased in pregnant women. (C) Bacterial genera responsible for statistically

different functions in pregnant and non-pregnant women. illus and proteins largely produced the proteins involved in significantly

Gene Set Enrichment Analysis (GSEA) was used to
differentially expressed microbial functions in pregnant women. (D) Spearman’s rank correlations of host inflammatory proteins and metabolic proteins
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* Pregnancy is associated with changes to mucosal proteome pathways
* immune system depression
* increased blood vessel formation
« decreased mucosal barrier function
* Some of the changes during pregnancy are similar to those observed in
women who subsequenstly acquired HIV-infection
* Microbial metabolic pathways for carbohydrate metabolism and
neutrophil function are increased during pregnancy
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