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• Per- and Polyfluoroalkyl Substances (PFAS) 

are persistent and ubiquitous environmental 

pollutants.

• PFAS can cross the placenta during 

pregnancy and can therefore directly impact 

fetal development.1 

• Prenatal PFAS exposure is associated with 

adverse cardiometabolic outcomes in 

offspring, as previously reported in the 

Healthy Start Cohort.

• To better understand how prenatal PFAS 

exposures may be linked to epigenetic 

signatures promoting long-term adiposity-

related outcomes in offspring, this study 

utilized offspring MSC from the Healthy Start 

Cohort.

• Mesenchymal stem cells (MSC) are the 

precursor to adipocytes and myocytes, which 

are metabolically critical cell types.

• Offspring umbilical cord-derived MSC 

phenocopy the offspring from which they are 

derived, making them a useful tool to 

investigate the molecular mechanisms 

underpinning offspring metabolic 

phenotypes.

Background

Prenatal PFAS exposure is associated 

with transcriptomic and epigenetic 

changes in infant MSCs, primarily in 

genes related to lipid metabolism and 

cardiometabolic pathways.
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Prenatal PFAS levels are associated with transcriptomic and DNA methylation 

changes in infant MSCs, which may contribute to increased metabolic risk.
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Figure 1. Depiction of Healthy Start cohort and downstream applications of samples 

collected and utilized for this study. Created in BioRender.
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Figure 2. MSC 

triglyceride content 

after 21 days 

adipogenesis is 

correlated with 

prenatal PFOS 

(A), PFOA (B), 

PFNA2 (C), and 

PFHXS (D).

Maternal PFAS Levels Are Associated with Changes in MSC Transcription

Maternal PFOS and PFHxS Levels Are Associated With Changes in MSC DNA Methylation

Cohort Characteristics

Figure 4. Top 5 

differentially 

methylated regions 

in association with 

PFOS and PFHxS.
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Figure 3. (A) Venn diagram of overlapping transcripts associated with maternal serum chemical concentrations at 

FDR<0.10. (B) Reactome pathways associated with maternal PFOA n=35, PFHxS (n=70), and PFOS.

Maternal Characteristics

Maternal Age in Years, Mean (SD) 28.6 (6.1)

Pre-pregnancy BMI (kg/m2), Mean (SD) 68 (61.8%)

Offspring Characteristics

Females, n (%) 62 (44%)

Gestational age at birth, weeks, Mean (SD) 39.5 (1.2)

Birth weight, grams, Mean (SD) 3272 (429)

Gene Region
Normalized 

Enrichment 

Score

Adjusted 

P-Value

PFOS

TRIM55 promoters -1.8206 0.0342

NFASC gene 1.6532 0.0595

L1CAM promoters -1.6221 0.0782

WNT4 promoters 1.6516 0.0782

NFASC CGI 1.6513 0.3617

Gene Region
Normalized 

Enrichment 

Score

Adjusted 

P-Value

PFHxS

NFASC promoters 1.7762 0.0064

TRIM55 gene -1.9041 0.0144

TRIM55 CGI 1.7896 0.0221

chr1:204950982-

204951210 (FASC)
CGI

1.7697
0.0910

TXNDC5 gene 1.6804 0.0289

Conclusion

Hypothesis

MSC Triglyceride Content is Correlated with PFAS 

Concentrations
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