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Petit et al. Environmental Science and Pollution Research, 2025

Global research trends on the human exposome research
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PFAS

What are PFAS?

o > 10,000 chemicals

o PFAS have been widely used 
in industrial applications

o Resistant to degradation

o Detected in the blood of 
almost everyone in the U.S

Exposure Sources

Water Contamination

Nonstick Cookware

Textiles (Outdoor Gear & 
Waterproof Clothing)

Food Packaging & 
Containers

Cosmetics & Personal Care 
Products



PFAS WATER CONTAMINATION IN THE UNITED STATES , 6/10/2025 
Drinking water ~200 million Americans may be contaminated with PFAS (Andrews & Naidenko, 2020)

9,323 known PFAS 
Contamination 
Sites in the US



Health EffectsPFAS EXPOSURE

Thyroid disease and dysfunction

High cholesterol

Reduced response to vaccine
Breast cancer

Liver disease

Kidney cancer

Pregnancy-induced high blood pressure

Decreased infant and fetal growth
Ulcerative colitis

Testicular cancer

Moderate association
Strong association
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Younossi, 2024, Clinical and Molecular Hepatology; Rodriguez, 
2024, JAMA Open Network

38% of adults around 
the world have liver 
steatosis (MASLD) MASLD is the LEADING 

cause of LIVER CANCER 
Global MASLD incidence is 

expected to rise to 55.4 
by 2040



Global Prevalence of MASLD: Similarities between USA and Kuwait

>30% 
MAFLD 
prevalence

>30% 
MAFLD 
prevalence

Eslam, M., et al., 
2022, Nat Rev 
Gastroenterol 
Hepatol



Metabolic 
conditions

Excessive 
alcohol

Smoking

Infection

Chronic liver 
disease

Aging



Metabolic 
conditions

Excessive 
alcohol

AgingSmoking

Infection

Chronic liver 
disease

Environmental Chemicals
● PFAS
● Air pollution
● Heavy metals



PFAS and Liver Injury

Costello et al., 2022. Environmental Health Perspectives 

EMERGING EVIDENCE

OBSERVATIONAL EXPERIMENTAL

Comprehensive Evidence

Direct 
exposure

Indirect 
exposure

• Human Studies N=25
• Animal Studies N=86
• Long chain PFAS associated with 

increased risk for liver injury in both 
human (increased liver enzymes) 
and animal studies (histopathological 
changes)

RESULTS



First prospective case-control study to link PFOS with HCCEXAMPLE

NIEHS Paper of the Year for 2022
J Goodrich et al. JHEP Reports 2022

Jesse Goodrich, PhD
Assistant Professor

USC Keck School of Medicine

RESULTS



Gaps and Limitations in Current Knowledge

• Challenges in PFAS exposure assessment
• PFAS measurements collected during a single time-point
• Variability in PFAS biomonitoring

• Models available for PFAS study
• Animal models do not recapitulate human disease
• Human studies require years of follow-up
• In vitro studies only use single cell types

• Data integration
• Current studies do not integrate in vitro or in vivo datasets with human data

• Others
• Potential harmful effects of PFAS mixtures are unknown



Translational Exposomics Research Framework



Translational Exposomics Research Framework

P42ES36506
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EXPERIMENTAL STUDY  PFAS, Lipid Metabolism, and Carcinogenesis in Liver Speroids

STUDY DESIGN:

 

Lucy Golden, PhD
Professor
USC

P42ES036506, P30ES007048

Ana Maretti-Garcia, PhD
Assistant Professor
USC

AIMS:

Aim 1: Identify pathways impacted by short- and long-term 
exposure to PFAS and PFAS mixtures commonly found in 
human plasma and drinking water. 

Aim 2: Test if PFAS removal can reverse or attenuate the 
harmful effects of PFAS exposure.

 

Matthew Salomon, PhD
Assistant Professor
USC



RESULTS:
Steatogenic Effect

 

EXPERIMENTAL STUDY  Steatogenic Effects

Cell Clusters

 

Hepatocytes

Kupffer cells

T/NK cells

B cells

Endothelial 
cells

P42ES036506, P30ES007048
Golden-Mason & Salomon et al. Environment International  2025



RESULTS:
Gene Expression and Protein Translation

 

EXPERIMENTAL STUDY  PFAS Mixtures and Removal

P42ES036506, P30ES007048
Golden-Mason et al. Environment International  2025
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EXPERIMENTAL STUDY  PFAS Mixtures and Removal

1 Week of Exposure

 

↑ Fibrosis   ↑ Necrosis P42ES036506, P30ES007048
Golden-Mason et al. Environment International  2025
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P42ES036506, P30ES007048
Golden-Mason et al. Environment International  2025



RESULTS:
Gene Expression and Protein Translation

 

EXPERIMENTAL STUDY  PFAS Mixtures and Removal

1 Week of Exposure

 

2 Weeks of Exposure

 

1 Week of Exposure + 1 week of recovery

 

Normalization of 
Liver Functions

 

↑ Fibrosis   ↑ Necrosis

↑ Inflammation   ↑ Necrosis   ↑ Steatosis  ↑ HCC

↑ Cell Proliferation   ↑ Hepatotoxicity
P42ES036506, P30ES007048
Golden-Mason et al. Environment International  2025



HUMAN STUDY :    Estimating PFAS health risks in impacted communities

STUDY DESIGN PUBLISHED RESULTS & PRESS

of increased 
HFF

RISK PROFILES

Human Study

Biomarkers of 
PFAS-associated 

metabolic and 
inflammatory 

pathways

Codesigned 
sustainable 

PFAS 
interventions
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Understand Biology

Integrate Multiomics

Solution-Oriented 
Public Health Action



SOLUTION: PFAS Remediation and Treatment

STUDY DESIGN PRELIMINARY RESULTS

Sustainable Remediation

Bioremediation of 
PFAS in 

Wastewater

UV/Chemical 
Defluorination of 

PFAS

Bioreactors: a controlled environment where microorganisms 
can interact with PFAS and break them down



Impact and Vision

Sustainable 
technologies for 
PFAS destruction 
and clean water

Understand and respond to 
the health risks of PFAS

New scientific insights for 
decision makers on safer 
water systems, stronger 
health protections, and clean-
up strategies 



International Impact Policy Recommendations

Australian New South Wales's parliament published their final 
report for PFAS policy recommendations, citing project 2 co-
Lead Max Aung's and Sherlock Li's testimony in May and 
used it as evidence to inform their health recommendations. 

Max Aung, PhD
Project 2 Co-Lead

Sherlock Li, PhD
Project 2 Co-Lead

Australia NSW Policy Recommendation & CA SB- 682 CA SB-682

Max Aung, project 2 co-lead previously testified at CA Senate 
Health Committee for CA SB-682 in April. The Bill has passed 
legislative vote and will be going to the Governor's Office.



Relevance To Kuwait and the U.S. - NASEM Precision Medicine Symposium

PFAS exposure in Kuwait has been 
documented in soil, indoor dust, and 

human biosamples; similar to 
findings in U.S. urban and industrial 

areas.
 

Knowledge Exchange: Apply 
translational exposomics and multi-

omics frameworks to Kuwait’s 
population health datasets.

Capacity Building: Support 
laboratory infrastructure for 

PFAS biomonitoring and 
exposome analytics.

Joint Research & Policy 
Impact: Inform Kuwait’s Plan on 

environmental health with lessons 
from U.S. remediation and policy.

Environmental and Public Health Parallels
MASLD prevalence in Kuwait  

mirrors U.S. rates, highlighting 
the intersection of environmental 
exposures, lifestyle, and genetic 

risk.

Shared climatic challenges, 
may enhance PFAS transport 

and exposure risk.

Integrating environmental health into precision medicine can strengthen both prevention 
and policy—transforming Kuwait–U.S. scientific collaboration into actionable public 

health progress.



sharpcenter.usc.edu @uscsharp linkedin.com/company/
sharpcenter

Follow Us For Our Research Updates!

Website Instagram LinkedIn
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