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What Is The Problem?

PFAS contamination has been identified at more
than 10,000 sites across the United States, including
numerous Superfund sites.

What does this mean? 1601 180 million Americans
may be exposed through contaminated drinking
water.
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What is the problem in SoCal ?

Total PFAS (ppt, ng/L)

No
data

PFAS in public water systems across Los Angeles and Orange Counties; PFAS data from EPA

UCMRYS5, 20232025

Small water systems which
rely on ground water show
high PFAS contamination
>150ppt with-19 EPA
Superfund sites located
within this region

The large municipal supplier
LADWP showedno
detectable in federal
monitoring
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PFAS exposure has been
linked to a range of health
effects, including
increased risk of cancer,
iImmune system
suppres;jon, and liver
daﬁlage.



I Our Research Approach

RESEARCH TRAINING

SOURCES OF
EXPOSURE

RESEARCH &
SOLUTIONS

Wastewater

Drinking Water,
Food, Air

“-->

Experimental Epidemiological &
Studies Omics Studies

COMMUNITY ENGAGEMENT

Treatment

Remediation

LNIWIOVNVN viva

&

ShARP

SUPERFUND PFAS ASSESSMENT,
REMEDIATION & PREVENTION




RESEARCH TRAINING

SOURCES OF
EXPOSURE

RESEARCH &
SOLUTIONS

Wastewater

Drinking Water,
Food, Air

“-->

Experimental

Epidemiological &
Studies

Omics Studies

COMMUNITY ENGAGEMENT

Treatment

Remediation

LNIWIOVNVN viva

» Solutions and Innovation

0

A

(@]

Innovative, problem -based,
translational study

Cutting -edge technologies including
NAMs, multi-omics profiling, Al -
assisted data integration, and PFAS
remediation technologies.

Multi -directional stakeholder
engagement to translate research
into disease prevention and
evidence-based intervention .

Cross-disciplinary training to SRP
trainees to tackle complex EH
challenges
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PROJECT 1 Uncovering precise mechanisms of PFAS liver toxicity
PUBLISHED RESULTS & PRESS
STUDY DESIGN

i PFAS Exposure: Single and Mixture

HL%Z ra Mgfézs‘ﬁ’; ‘;’ ‘ (PFOS, PFNA, PFOA, PFHXS, PFHpA)
(InSphero) ‘/, PFAS Removal and Recovery r
Environment International

Contents lists available at ScienceDirect

journal homepage: www._elsevier.com/locate/envint

Full length article
) 2 2 @ Assessing the impact of perfluoroalkyl substances on liver health: a
comprehensive study using multi-donor human liver spheroids

Lucy Golden-Mason 10, Matthew P. Salomon L'"l, Chikako Matsuba *, Yufen Wang*,
Veronica Wendy Setiawan ©, Lida Chatzi ©, Ana C. Maretti-Mira *

3.4, Metabolomics ' -
g single-cell ATAC-seq

RNA-seq

7&}%}5} Proteomics

USC study shows how PFAS disrupt
healthy function in human liver cells

Lipid accumulation
EurekAlert!
EU Medical Experts Call for Action on
PFAS and Point to Safer Innovation in
the Healthcare Sector

CHEM Trust

Study details how ‘forever chemicals’

Project 1 Project 1 Project 1 and DMAC . . .
PI Codl e disrupt liver function

Lucy Golden, PhD Ana Maretti-Mira, PhD Matthew Salomon, PhD

TheHill.com



EXPERIMENTAL STUDYEffects of single PFAS exposure

RESULTSPFAS impacted liver spheroids in a compound- and sex-specific manner.

PFOA and PFHxS: Steatogenic Effect

CTR PFHxS

PFOS and PFNA: Preoncogenic Effect

Hedgehag aff state
KEAP1-NFEZLZ pathway

Inflammatian TAK1-gependent IKK and NF-kappa- ¢

Signaling by TGF-beta Receptor Complex
Signaling by VEGF

PFOA

Synthess of lipkd Cddation of tatty ackd

Uptake of lipid { 2 Fanty acid B-oxigedon | Conlral XS O 5 |, Cells. \kﬂl ying transcriptomic

DHCR24 signaling : Convarsion of tatty acid T Eagnatung
Transport of lipkd Ghstand-CoA degradanon
Falty acid mesabolism Stearate biosynthesis
LXRMRXRA activation Kalolysis
— Accumulation of lipkd y-inolenate bicsynthasiss
Transport of sterokd " _Fatty acid activation
1 Chosasterl transport T Higuianan of Tpid matabotsm by PPAR-¢
Transport of phosphalipid g | Oxidation of lipid
! Efflux of cholestercl  » 3 5 Moditcation of paimitoy-Cod

UMAR_1

= SyntfRsE ol Phosphctipd — — Matabolsm of membrane pid denvative g e
Famy acid B-oxidaton | Giycarophospholpld Nesymhx-ls
Reguiasion of ipid metaboism by PPAR-« Conwersion of lon

EMux of lipid 1 Modification of long-chain acy-CoA 3 5 0 [] L ] 5 0 ]
1

GoldenMason & Salomon et al. Environment International 2025



PRELIMINARY RESUL TSEffects of PFAS Mixtures and PFAS Removal

Transcriptomic changes induced by PFAS
mixture in human liver spheroids

PEAS Mixture Gene Expression
PFOA, PFOS, PFNA Eﬂﬂmm
PFHXS’ PFHpA Immune Response &
4uM each Inflammation

Exposure Time Carb Metabolism
Short

1 week
Lipid Metabolism

Long
2 weeks

Hepatotoxicity

Removal Cell Cydle Progression
PFAS mix: 1 week
Recovery: 1 week

Short Long Removal

B T z-score
5 0 5

Control
(Long)

Hepatocytes expressing
cancer signature

Long

Removal

o) o 2

Removal

Normal
Cancer

Manuscript in preparation




COLLABORATIONSFrom observation to public health impact
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PFAS quantification
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detected
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Data analysis
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PRELIMINARY RESULT<%ffects of TFA on liver metabolism

Differentially expressed genes Most Important Pathways
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HUMAN STUDY Estimating PFAS health risks in impacted communities
STUDY DESIGN PUBLISHED RESULTS & PRESS

communications medicine i =

Published: 29 October 2025
RISK PROFILES Translational framework linking perfluoroheptanoic acid
GiinelE e (PFHpA) exposure to metabolic dysfunction associated
1 Hf F 'i‘ steatotic liver disease in adolescents
Biomarkers of
PFAS-associated

Integrated Analysis metabolic and
inflammatory

> pathways

Associations between per- and
polyfluoroalkyl substances and metabolic
dysfunction-associated steatotic liver
disease in adolescents and young adults:
modifying roles of age, lifestyle factors, and
PNPLA3 genotype

ira, Dou

Qiran Jia,

PFAS

Exposure

lan Ducatman ', Sandrah P. Eckel °,
Communications Medicing 5, Article number: 430 (2025) | Cite this article 4

Social Factors PRESS RELEASE

PRESS RELEASE

Codesigned
sustainable
PFAS

UsSC Superfun(?. Researchers Iderftify ‘Forever chemicals’ may increase liver
Forever Chemical” PFHpA as Risk disease risk in adolescents by as much

interventions

-,

Factor for Severe Liver Disease in as 3-fold

Adolescents January 06,2026

October 25

Journal of Exposure Science &
Environmental Epidemiology

Max Aung, PhD Eu!ﬁcgmy&"n[]uﬂqlﬂ x:;llatlonsum:;:n;;:f:nd polyfluoroalkyl

Project 2 substances (PFAS) and county-level cancer incidence
3 between 2016 and 2021 and incident cancer burden
Co-Investi gator attributable to PFAS in drinking water in the United
States

' ’ﬁ Lida Chatzi, MD, PhD
i‘ Project 2
‘ Primary Investigator

Exposure to Per- and Polyfluoroalkyl Substances and Liver Cancer: A
Systematic Review of Animal and Epidemiological Studies

B. Tanghal,” Emily Beglarian, Arthur Stem, Max Aung, Tanya L. Alderete, Alan Ducatman,
Vasilis Vasiliou, Rob McConnell, David Conti, and Lida Chatzi

n L, Paulina Oliva, Lu Zhang, Jesse A. Goodrich, Rob McConnell, David V. Conti, Lida Chatzi &




EXAMPLE OF TRANSLATIONAL FRAMEWORHKtegrating Multi -Omics with PFAS Data for
Precision Liver Medicine

STUDY DESIGN

: V0 InSIght™ Human  tesecries
: H ’ Liver Microtissoes

: 'f . ' (wSohero - MTO2-302-04)

X MO P =
: 8- . H

R % PR :

: RGP
o

t4 i

)

communications medicing

'

L) Liver bicpsy for
MASLD sxsesament

Translational framework linking -

perfluoroheptanocic acid (PFHpA)
exposure to metabolic dysfunction
associated steatotic liver disease in
adolescents

PFHPA
Exposure

Britthey Baumert, PhD
Postdoctoral Scholar
USC Keck Schoal of Medicine

Markers of high-
* rsk for MASLD

Baumert B et al., 2025Commun Med



EXAMPLE OF TRANSLATIONAL FRAMEWORHKuman Study

he Teen-Longitudinal Assessment of Bariatric |
urgery (LABS) study (n= 186) :

a The association of plasma- b PFHpA concentration dependent-response
PFHpA with MASLD severity relationship with MASLD
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(0.015, 0.049) (0.049, 0.086) (0.086,0.18) (0.18,2.8)

PFHpA exposure quantiles

Baumert & MaretttMira et al. Communications Medicine 2025



EXAMPLE OF TRANSLATIONAL FRAMEWORAtatistical Methods

in vivo

in vitro MWAS
42 metabolites

GEX JZ;%’?Q‘ZZ,’;?S PWAS Integrative multi -omics across
(20 oo0ey. 28 proteins In vitro (organoids) and human
el upregulated in di identi | |
PFHpA-exposed MASLD patients studies to identify molecular

e j
spheroids signatures of PFAS exposures

in vivo

S 4 o

[=___]Metabolomic Signature =19 metabolites
[ Proteomic Signature —=» 6 proteins

Baumert & Marett-Mira et al. Communications Medicine 2025



EXAMPLE OF TRANSLATIONAL FRAMEWORResults
Overlapping Pathways from PFHpA Exposed Organoids and the Human Study

GEX and MWAS averlaaplupathwa_}f_s " GEX and PWAS overlapping pathways

— — L — _— —_— — —_— — _— — _— —
Prlmary bile acid biosynthesis I_ Fatty acid degradation _
~Cholesterol metabolism I _ Retinol metabolism
-Butanoate metabolism I : NOD-like receptor signaling pathway
-Propanoate metabolism Metabolism of xenobiotics - cytochrome P450

“Biosynthesis of unsaturated fﬂﬂ%ﬂds l EGFR tyrosine kinase inhibitor resistance
m

T GlyGing, seflné and threonine metabals Pancrealic cancer
-Lysine degradation ca—
“Tryptophan metabalism I 0 5 10 15
-beta-Alanine metabolism 1o910(FDR)
~Arginine and proline metabolism I
-Arginine biosynthesis
= Mineral absorption
-ABC transporters Pathway Categories
| -Central carbon metabolism in cancer Lipid metabolism —
I -Glyoxylate and dicarboxylate metabolism Amino acid metabolism  w  Detoxification
-— -MOD-like receptor signaling pathway Mutrignit uptake = \itamin metabalism

~Ascorbate and aldarate metabolism —— Energy metabalism "1 Nudsic acid metabolism
-Purine metabolism Immune response

0 1 2 3 4 5
~leg 10(integP)

Baumert & Marett-Mira et al. Communications Medicine 2025




EXAMPLE OF TRANSLATIONAL FRAMEWORRrecision Liver Medicine

Multi -omics integration of PFAS and multi -omics identified a subgroup of adolescents at high risk for MASLD

High Risk Low Risk
Muiti-Omic Profile Muiti-Omec Protile

Une Acid

Tryptophan
Trans-4-Hydroxy-L-Proline .
Sarcosne

Glycochenodeoxycholic acid

Glycocholic acid

~———— Unc acid

Homocystone
Giycochoic ackl
GlycochenodeaxyCcholc acks
Glucuronate Giyone
Indole-3-acetate Glucuronate
B ek cnocunc Excosapentaencate
Decxycamitine

beta-Adnine

Adenine

Calmodulin (¢2) S-Aminovalenc ackl
bonic anhydrase (ca5a fyalt
Coagulation factor Vil (17) ”
caSa
Hyaluronidase (hyal1)
2
aché

acyl

050 -025 000 025 050 -025 000 025

Using Latent Unknown Clustering (LUCID), we
identified subgroups of adolescents with
increased risk of MASLD

Baumert B et al., 2025Commun Med



HUMAN STUDYPFHpAExposure and MASLD Risk in a LargeScale Historic
Cohort

STUDY DESIGN

. The Multethnic Cohort (MEC) (n=2,012)

o Age = 55.5 years PRELIMINARY RESULTS
. ?ex = f;emale (61.2%) and male Plasma PFHpA and MALSD in MEC
38.3%

e Race = Japanese American (63.7%),
Latino (14.3%), Native Hawaiian
(7.2%), African American (3.9%),
White (10.9%)

Main Analysis

Roselyn B. Tanghal, MPH . . .
PhD Candidate PFAS measured in pre-diagnostic

USC Keck School of Medicine blood samples

" OR (95% Cl)

MASLD cases identified through
healthcare claims

Cases: 1,006

Controls: 1,006




HUMAN STUDY PFHpAExposure and MASLD Risk in an Elderly Population

. Border Health Research Cohort (BHRC);

formerly Cameron County Hispanic Cohort (CCHC)
* n=108
Age = 61 years (range: 50-74)
Sex = female (74%) and male (26%)
Race = All Hispanic/Latino

Yerin Jung, PhD
Postdoctoral Scholar Plasma PFAS collected at

USCGiEesSeiosho i edige the same clinical visit for MASLD
MASLD cases confirmed through
FibroScan measurements
MASLD prevalence: 72%

Plasma PFHpA and MASLD in BHRC

Main Analysis

3
OR (95% CI)

Proteomic pathway$PFHpAelatedhepatocyte
dysfunctionand suppressed immune function
Cell Cycle
Deubiquitination
DNA Repair

SUMOvylation

Neutrophil degranulation
Extracellular matrix organization
Innate Immune System

Platelet degranulation

4.5 55 65
- logsg(adjusted p-value)

e 150 @ 175 @ 2.00

pajenioY

passaiddng




PROJECTS 3 & 4Water reuse is a key solution amid worsening long-term drought

59%
o— Los

\_ Angeles inki
& A & | Drinking water Wastewater
Aq\-ueduct | treatment treatment
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PROJECT 3PFAS in water reclamation facilities and the environment

Multi -factor quantification
of PFAS across water reclamation
Characterization of PFAS L B facilities
in groundwater including
contributions from soil and air
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/ ‘ Drinking water i iteg \ Wastewater

: ) freatment s treatment
Adam Smith Jiachen Zhang Adam Simpson

Pl CoPI CoPI

Prediction of PFAS N\ / 7 3 5 \\/
. . . -~ O 1
contamination using a fate and = I / &) Adam Smith - Dan McCury
] O
| ﬂ"

~
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transport application -oriented
model N o

Environmental Advanced water 4

= N B”ffer P punflcatlon 4

Felipe de Barros Russ Detwiler
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PROJECT 4 PFAS remediation via biological and UV/chemical methods

Bioremediation of PFAS

UV/Chemical destruction i =
of PFAS Municipal use

—— Superfund ang
Drinking water i ited \ Wastewater -
treatment ‘- treatment ~
a Fl / \ 4
V\{

Adam Smith Amy Childress
CoPI CoPI
Dan McCurry

—
pI Amy Childress /ﬁ?

CoPI

Environmental Advanced water
Buffer . Purification £

~ -




PROJECT 3 ROb(ljJS(; assessment of PFAS behavior in water reclamation facilities (WRFs) is
neede

(1) Modified LudzackEttinger+ Tertiary ThreeSampling Events

. Influent Primary ; . Secondary  Chlorine Final
Domestic streams clarifier Anoxic | Aerobic =0\ ifer  disinfection  effluent

— ]

w - E—’:Lé—'»%% -U

(2) High Purity Oxygen Activated Sludg@ertiary

Influent Primary Secondary Secondary Micro Chlorine Final
streams clarifier  reactor clarifier screen disinfection  effluent

-\\:/ — H u _’“MMW 9% -u

(3) Modified Ludzackettinger+Advanced Water Purification

Industrial - FEex ey Avoic Aeroic Sty Choe e Microfitration — Reverse
clariner ISI l effluen’ .
—) + Membrane Osmosis UV/IAOP

—_— : ‘ -
= <o -l




Predominantly observed PFCAs and significant increase across treatment at WRF 1

Primary Secondary Discharged

PFAS Compound
B rrreAa  —

= EE:S: | Carboxylic
B Froa acids

= PFDA  — Increased

B Eiﬁﬁs Sulfonic l Chain Length

B Fros J’_ acids

Concentration (ng/L)

- | |
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Sub-sewershed variability reflects importance of source tracking PFAS at WRF 2

PFAS Compound
Influent Primary Secondary Discharged . PFBA

PFPeA
FPIPA (3:3 FTCA)
PFHpA
PFHXA

o
S
>

Concentration (ng/L)
o
m
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. FOSA Perfluoroalkane sulfonamid

B Fros
S

12 ) ™ )
& @

6:2FTS Fluorotelomer
PFHxS
PFHpS

. — — [l s:2FTs Fluorotelomer




High variability in influent streams and higher proportion of PFSAS;
Substantial PFAS removal by reverse osmosis at\WRF 3

Influent Secondary Advanced Discharged

PFAS Compound
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Temporal clustering observed across the different treatment trains
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