SOUTHERN CALIFORNIA

Superfund Research and
Training Program

FOR PFAS ASSESSMENT, REMEDIATION, AND PREVENTION

Lida Chatzi, MD, PhD
Director, ShARP Center
USC Keck School of Medicine

Keck School of Medicine of USC



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? 160—-180 million Americans

may be exposed through contaminated drinking
water.

Environmental Working Group



What is the problem in SoCal ?

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 showed no
detectable in federal
monitoring

Total PFAS (ppt, ng/L)

No
data

ShARP
PFAS in public water systems across Los Angeles and Orange Counties; PFAS data from EPA J eucoanon & NI
UCMR5, 2023-2025




HUMAN HEALTH RISKS

PFAS exposure has been
linked to a range of health
effects, including
increased risk of cancer,
immune system
suppression, and liver
damage.

REMEDIATION TECHNOLOGY

There are currently no
remediation technology to
destroy PFAS.

PFAS pass through treatment
processes and are discharged
to the environment via effluent
and biosolids

TRANSLATIONAL
OPPORTUNITIES

Collaborating with state
agencies and community-
based organizations to
improve public health
outcomes and reduce
PFAS exposure risks in
affected communities.
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Solutions and Innovation

e Innovative, problem-based,
translational study

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

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

e Cross-disciplinary training to SRP
trainees to tackle complex EH
challenges

SUPERFUND PFAS ASSESSMENT,
\ REMEDIATION & PREVENTION
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PROJECT 1 Uncovering precise mechanisms of PFAS liver toxicity
PUBLISHED RESULTS & PRESS
STUDY DESIGN

. PFAS Exposure: Single and Mixture
HL‘I’JZraMg;gZ s‘ﬁ"’g ‘ (PFOS, PFNA, PFOA, PFHXS, PFHpA)

(InSphero) PFAS Removal and Recovery 3

3 Environment Internatlona].

Nuclei ) ) ) 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

Contents lists available at ScienceDirect

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 i ] i _
P G0l e kzﬂd DMAC disrupt liver function

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

TheHill.com



EXPERIMENTAL STUDY Effects of single PFAS exposure

RESULTS: PFAS impacted liver spheroids in a compound- and sex-specific manner.

PFOA and PFHxS: Steatogenic Effect

CTR PFHxS

PFOS and PFNA: Pro-oncogenic Effect

Hedgehag aff state
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Signaling by VEGF
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Golden-Mason & Salomon et al. Environment International 2025



PRELIMINARY RESULTS Effects of PFAS Mixtures and PFAS Removal

PEAS Mixture
PFOA, PFOS, PFNA
PFHxS, PFHpA
4uM each

Exposure Time
Short

1 week

Long
2 weeks

Removal
PFAS mix: 1 week
Recovery: 1 week

toxification

Short Long Removal

B T z-score
5 0 5

Carb Metabolism

Lipid Metabolism

Hepatotoxicity

Cell Cycle Progression

Transcriptomic changes induced by PFAS
mixture in human liver spheroids

Sene Expression
—

Immune Response &
Inflammiation

0 5

Control
(Long)

Hepatocytes expressing
cancer signature

Long

Removal

o) o 2

Removal

Normal
Cancer

Manuscript in preparation




COLLABORATIONS From observation to public health impact

N\

-
0 Project 2 + CEC
LA County residents

samples

v

Short and ultrashort
PFAS quantification

Plasma levels of TFA
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levels
detected
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Data analysis
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-.'%-'
E

Key pathway perturbations

ﬁ Lipid metabolism

Mitochondrial function @
Oxidative stress
and inflammation
ER stress and unfolded .
Y

protein response

J_Q Cell homeostasis

and tissue injury
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(% OEHHA

SCIENCE FOR A HEALTHY CALIFORNIA

Data analysis
[ Dose response and
toxicology perspective

Pathway relevance
and risk
assessment -
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for Public Health
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PRELIMINARY RESULTS Effects 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

RISK PROFILES
of increased

HFF
it
Biomarkers of
PFAS-associated

metabolic and
inflammatory

Multi-omics

PFAS
Exposure

Integrated Analysis

[

Social Factors

Codesigned
sustainable
PFAS

interventions

-,

' & Lida Chatzi, MD, PhD

‘g Project 2

Max Aung, PhD
Project 2

Primary Investigator Co-Investigator

PUBLISHED RESULTS & PRESS

communications medicine

ublished: 29 October 2025
Translational framework linking perfluoroheptanoic acid
(PFHpA) exposure to metabolic dysfunction associated
steatotic liver disease in adolescents

Matthew P. Salomon, Rob

Communications Medicing 5, Article number: 430 (2025) | Cite this article

PRESS RELEASE

USC Superfund Researchers Identify
“Forever Chemical” PFHpA as Risk
Factor for Severe Liver Disease in
Adolescents

October 29, 2025

AT

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

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

Environmental Research
Volume 288, Prt 2, jonuery 2026, !

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

= Carmen Ch

PRESS RELEASE

‘Forever chemicals’ may increase liver

disease risk in adolescents by as much
as 3-fold

January 06,2026

Journal of Exposure Science &
Environmental Epidemiology

Article Published: 09 January 2025

Associations between per-and polyfluoroalkyl
substances (PFAS) and county-level cancer incidence
between 2016 and 2021 and incident cancer burden
attributable to PFAS in drinking water in the United
States

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




EXAMPLE OF TRANSLATIONAL FRAMEWORK: Integrating Multi-Omics with PFAS Data for
Precision Liver Medicine

Brittney Baumert, PhD
Postdoctoral Scholar
USC Keck School of Medicine

communications medicing

Translational framework linking -

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

STUDY DESIGN

PR
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sitd'é;
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L) Liver bicpsy for
MASLD sxsesament

V30 InSight™ Human  tessirie
Liver Microtissoes

* (nSohero - MT<2-302-04)

. o

PFHPA
Exposure

!

Markers of high-
risk for MASLD

Baumert B et al., 2025, Commun Med



EXAMPLE OF TRANSLATIONAL FRAMEWORK Human 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

8

Pyens < 0.0001
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(0.015, 0.049) (0.049, 0.086) (0.086,0.18) (0.18,2.8)

PFHpA exposure quantiles

Baumert & Maretti-Mira et al. Communications Medicine 2025



EXAMPLE OF TRANSLATIONAL FRAMEWORK Statistical Methods

in vivo

in vitro MWAS

42 metabolites
GEX upregulated in
MASLD patients PWAS
28 proteins
upregulated in
MASLD patients

in vivo

156 genes
upregulated in
PFHpA-exposed
spheroids

S 4 o

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

Integrative multi-omics across
in vitro (organoids) and human
studies to identify molecular

signatures of PFAS exposures

Baumert & Maretti-Mira et al. Communications Medicine 2025



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

GEX and MWAS uveriaaplupathwa_}f_s 1 GEX and PWAS overlapping pathways

— — L — _— —_— — —_— — _— — _— —
Prlmarg.r 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

= Glyaine, Sefiné and threonine metabons Pancreatic cancer

-Lysine degradation —
“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 —

-Glyoxylate and dicarboxylate metabolism Amino acid metabolism e Datosification
~NOD-like receptor signaling pathway Mutrient uptake B Vitamin metabalism
-Ascorbate and aldarate metabolism 1 Energy metabolism 1 Nudeic acid metabolism
-Purine metabolism Immune response

Baumert & Maretti-Mira et al. Communications Medicine 2025




EXAMPLE OF TRANSLATIONAL FRAMEWORK: Precision 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., 2025, Commun Med



HUMAN STUDY PFHpA Exposure and MASLD Risk in a Large-Scale 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 PFHpA Exposure 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

USCieckecncoliof b edighe 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 pathways: PFHpA-related hepatocyte
dysfunction and 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 & 4 Water reuse is a key solution amid worsening long-term drought

59%
o— Los
3 Superfund and

_ Angeles inki
N A g ‘ Drinking water Industrial Site Wastewater
Aq\-ueduct il treatment treatment

Maado. / N &
N T “x}

[ o g ol
: jlorado
Recycled G Ri

Colorado, water Buffer
River

Environmental.

A Groundwater I



PROJECT 3 PFAS in water reclamation facilities and the environment

Multi-factor quantification
of PFAS across water reclamation
Characterization of PFAS i facilities
in groundwater including
contributions from soil and air

B s

é Superfund and

\ 2 Drinking water Industrial Sites ) Wastewater
\1 ! - : treatment treatment
Adam Smith Jiachen Zhang Adam Simpson

PI Co-PI Co-PI

Prediction of PFAS aYe)
contamination using a fate and ) AdamSmith - Dan McCurry
transport application-oriented &
model

Environmental Advanced water //
Buffer o purification, 4

- -
- SR

¥, (AR
Felipe deBarros Russ Detwiler
Co-PI Co-PI, UCI




PROJECT 4 PFAS remediation via biological and UV/chemical methods

Bioremediation of PFAS

UV/Chemical destruction L
of PFAS Municipal use

Superfund and
Industrial Sites \ Wastewater
treatment

Drinking water
treatment

U
V()

Adam Smith Amy Childress
Co-PI Co-PI
Dan McCurry

A
Pl Amy Childress /ﬁ?

Co-PI

Environmental Advanced water
Buffer . Purification £

~ -




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

Three Sampling Events

(‘D Modified Ludzack-Ettinger + Tertiary

. Influent Primary ; . Secondary  Chlorine Final
Domestic  streams clarifier Anonii:| Aercbic clarifier  disinfection  effluent

— ]

w - E—’:Lé—'»%% -U

@ High Purity Oxygen Activated Sludge + Tertiary

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

-\\:/ — H u _’“MMW 9% -u

@ Modified Ludzack-Ettinger + Advanced Water Purification

Industrial Influent Primary Binoxicij Aandblc Secondary ~ Chlorine Final Microfiltration Reverse
’ streams clarifier clarifier  disinfection effluent

—_— : ‘ -
= <o -l

+ Membrane Osmosis




Predominantly observed PFCAs and significant increase across treatment at WRF 1

Primary Secondary Discharged

PFAS Compound
B rrreAa  —

W Pripa Carboxylic l
B PrHxa —

B Froa acids
M FFoA — Increased

M rres Sulfonic l Chain Length

PFHPS  — .
=PFO‘; [ acids

Concentration (ng/L)

- | |
- —




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
&

. FOSA Perfluoroalkane sulfonamide

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

B rrea
B rrrea
B rrea @3 FTCA) Fluorotelomer
B PrHpa
B Prrxa
B rroa
B PrNa

B rres
B s2rms Fluorotelomer
B Prhxs
B PrHps
. I eros

29 & & &
— & 5 N R
& < S &
& (o) Ty &
@ <& Q“ X Q‘\O
\\‘_—4// *

Microfiltration Reverse
Membrane Osmosis Uv/AoP

- ILZI — (= — Product Water

4
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=
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©
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Temporal clustering observed across the different treatment trains

Treatment Stage Sampling Event
@ Influent ® Fall

Summer
Winter

Treatment Plant
A
o
m]

O Effluent

Summer

2  Stress =0.147
95% Confidence Ellipse




Project 4 Ongoing work is investigating PFAS bioremediation in next-generation bioprocesses
for water reclamation

Transformation Products
gas

s
% A= Bio

Anaerobic MBR {
- uen

PFOA : 100 ug/L Influent T
6:2 FTOH : 100 ug/L

Anaerobic Membrane Bioreactor

Mixed liquor return

Anoxic tank Aerobic MBR

PFOA : 1 ug/L : ; _ PFOA

Influent - Effluent

PFOS : 1 ug/L PFOS

Membrane

6:2 FTSA: 1 ug/L | fitration N 6:2 FTSA
6:2 FTCA 1 ug/L Return activated sludge Waste sludge \ 62 FTCA

Anoxic/Aerobic Membrane Bioreactor




Science Translation and Engagement

Incorporation of
Community Feedback

Disseminate science
communication materials
at community events

Hosted promotora
workshops on PFAS
exposures and health risks

PFAS Knowledge
Generation Sessions

Wesh .wicc
NAWAK ALMEK AK

< SCCTSI

Max Aung, PhD, Lourdes Baezconde- Yaneth Rodriguez, MPH
MPH Garbanati, PhD, MPH Strategic Initiatives

CEC Director (co-l) Coordinator



Science Translation and Engagement

PFAS Youth Engagement Workshops

El Monte

(:)s Ange@

Florence
Graham

Downe§
La Habra

Tamar Galindo

Fullerton

Anaheim

Garden

Grove

Long Beach

>

Santa Ana

Venezia Ramirez

PFAS CONTAMINATION
AND WATER QUALITY

Youth explored where PFAS comes from,
how it contaminates our water, and the
impact on our communities in

East and Southeast LA.

s () @

SOURCES WATER QUALITY  COMMUNITY IMPACT

HEALTH EFFECTS
What PFAS can do
to our bodies

PFAS TOXICOLOGY
AND EPIDEMIOLOGY

LIVER TOXICITY
OUTCOMES
How PFAS can

Youth learned how PFAS affects
our health and how researchers
study these impacts in

MULTI-SECTOR PARTNERS

9 WORKING ON PFAS

Youth connected with organizations
across sectors working together to
reduce PFAS pollution and build

a healthier future.

impact liver health
and function

EPIDEMIOLOGY
How researchers
study patterns
in communities

STRONGER
TOGETHER

ACADEMIA




Science Translation and Engagement

Student Health and Awareness for PFAS and the Environment (SHAPE)

PHASE 1

Student Recruitment
(Co-Designers)

2 & 9 O O
G948

5 high school students
recruited from two public

high schools in
Los Angeles County

Role:

Youth co-designers
(not survey participants)

>

PHASE 2

Participatory Co-Design Workshops (3 months)
Three iterative, in-person workshops guided by YPAR principles

Build the base
together

Establish a shared
foundation

Shape and

build the survey

Define key focus
areas and content

Review and
finalize

Refine all survey
elements

OUTPUT:
Initial conceptual
framework

OUTPUT:
Revised
survey draft

OUTPUT:
Draft
instrument

PHASE 3

Cognitive Testing
& Revision

.k J
Think-aloud cognitive

interviews with
students (n = 6)

Student-informed
revisions continued to
improve clarity,
comprehension, and
age-appropriateness

OUTPUT:
Finalized survey
instrument

Survey Administration

(USC NAI Cohort)

000
000

Administered to a specific
sample of high school
students in the USC
Neighborhood Academic
Initiative (NAI)

(n = 120; grades 9-12)

mographics
Environmental health
awareness

PFAS knowledge
PFAS risk perception

) Information sources
& trust

H’J Learning preferences
& engagement

Nico Gentile



| Science Translation and Engagement

ate of California

®ffice of the Attorney 6

ROB BONTA

October 17, 2023
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LEGISLATIVE COUNCI

PFAS contamination in waterways
and drinking water supplies
throughout New South Wales

Report 1

Sepiember 2025
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Science Translation and Engagement

B N
Convene “wma= Wi
Cross Sector Leaders 2 smane
Researchers, Agencies,
Community

Implementation &

Accountability /' <
&,

Evaluating milestones
and progress

PFAS Science Translation
and Engagement Summit

Produce clear goals and priorities
to address PFAS exposure and

Engagement community engagement in CA

Frameworks
Science Communications &

Community Integration

Define NAMs

Applications A
Improving health OQQ
standards

Facilitate Working
Discussions

L) o
Decision-focused Fﬁ'
Consensus-driven h

Develop Priorities
Short and long-term goals
for partnerships

t2 OEHHA
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University
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