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Center for the Science, Technology and
Emerging Health Risks of PAHs

Identification, measurement, and toxicity of PAHs
The mission of the Oregon State University Superfund
Research Center is to identify Polycyclic Aromatic
Hydrocarbons (PAHSs) in the environment, to characterize
their toxicity, and to determine what levels of those
chemicals in the environment are safe for human health.
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k\ Center for the Science, Technology,
M+ and Emerging Health Risks of PAHs

OSU/PNNL SRP

Academia

Community Hazard Characterization

Rivrera et al. (2022) Toxics. 10(11):651.



k\m Polycyclic Aromatic Hydrocarbons (PAHSs)

OSU/PNNL SRP

* Planar compounds of benzene
rngs

« Occurring naturally in coal,
creosote, etc.

 Formed during incomplete
combustion

« Connected with many adverse
health effects

« Carcinogenicity, Immunotoxicity,
Reproductive/Developmental

 Inhalation is a primary route of
exposure
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My Prevalence of Alkylated PAHs

Anderson Project
Developing and Evaluating
Technology to Measure
PAH Fate and Exposures

Class
*  Alkyl
Parent — A . Y
Environmental Sampling
» Passive sampling
devices were
deployed in the air
- and water at a
i Brownsfield creosote
site

* |n all cases, the
alkylated PAHs were
more abundant than
unsubstituted PAHSs

Moran et al. (2024) ACS ES T Water. 5(1):146-155.



Anderson Project

Developing and Evaluating
Technology to Measure

Me Prevalence of Alkylated PAHs  |»enecmee

OSU/PNNL SRP

1,2-dimethylnaphthalene

 2-methylnaphthalene l
1,5-dimethylnaphthalene 1

1,6 and 1,3-dimethylnaphthalene

| 2-methylphenanthrene

| fluorene

acenaphthene 0

phenanthrene

1,4-dimethyinaphthalene -0.5

2-ethylnaphthalene

naphthalene I -1

1-methylnaphthalene

;-én-gt:'lyeltphyrler;\ee anthrene

imethylphenanthr ) .

s Log10  Quantitative data on personal
woranvens COncentration exposure to polycyclic aromatic

fluoranthene
benzofblfiuoranthene scaled hydrocarbons (PAHS) in 162 silicone

acenaphthylene (ng/g) data,
1-methylphenanthrene

anthracene wristbands

triphenylene
pyrene

O « Several 2-3 ring alkylated PAHs
were measured in high abundance
depending on season

Bonner et al. (2026) Environ Poll. 390:127549.
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16 priority EPA PAHs (ATSDR,

2005)

>
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» Toxicity
Potential for human exposure

Frequency of occurrence at hazardous waste
sites

Available information

Include probable and known human
carcinogens

Polycyclic aromatic hydrocarbons (PAHSs):

Chemical characteristics

& sool

Benzolg, h]]P Iz-fle

Indene[1,2.5 ed pyrens IMaphtalene [Phenantrens Payrene




k\ﬂn Polycyclic aromatic hydrocarbons (PAHSs):
osueniste  Chemical characteristics

~i ' Acenaphtylene Anthracene

> B road e r CI aSS Of po I yCyCI i C 2,3-Dimethylanthracene -_
a rO m ati C CO m p O U N d S e Benzo[blflucranthene Benzo[k}flucranthene

> >1500 chemicals total O(?j

Diverse structural features
. . Benzo(g,hjlpe Chuysene
» Includes both unsubstituted and substituted “.

forms (m

z—0
7

A\

» O-,N-, S-, CH3- ' ropye
toxicity, mechanisms | | E E E ‘.‘

» Little data available on sources, exposure
Example of some naphthalene alkylated series fndene(1 23 cd pyrene  Naphislene !

l L J 9,10-Phenanthrenequinone
. - - . o . - Ry - -~
FH&E‘{’;;’EH‘}* [F’f %1"’;; ﬁ"butt-» |\ - H"‘-\."'\-\. -~ - HI.-" - .-""--l %“E“IHH Hb‘-:'j/""—- (H’-—' ‘{: "'h[ - e
[H N HH“«;’::::; R ~F i - N ,_ff:: T e s :-:i-f‘:rh‘ﬁ -
naphthalens C1-naphthalena CZ-naphthalena C3-naphthalensa F:d-naphmalem




I benzo[a]pyrene |

" Alky I-PAH Toxicity E— s
6-methylbenzo(a)pyrene

7,10-dimethylbenzo(a)pyrene

‘ %
< %
L e : % 9-methylbenzo(a)pyrene
& r’ ; % 8-methylbenzo(a)pyrene
OSU/PNNL SRP e il JNe pyrene 'K
= \““-v‘{b/\‘; F " 1-methyl pyrene
E, ) o Chrysene |
— Y ; - . S " ¥ ¥ 3-methyl chrysene
2  Bronchial ¥ X X ¢ 5-methyl chrysene
' """Y "R ) ; ﬁ i X 6-methyl chrysene
i N / 3 j " 6-ethyl chrysene
7 /5?“(?\ ~ / 2 . phenanthrene |
/',’}:\‘,i\-\ 2 Yel'a\l = | i & retene
\4‘ e Benzo[c]phenanthrene |
AL ‘ ld S % £ " 1,12-dimethylbenzo(c)phenanthrene
% 2-methylbenzo(c)phenanthrene
% 3-methylbenzo(c)phenanthrene
¥ ¥ % 4-methylbenzo(c)phenanthrene
% % 5,8-dimethylbenzo(c)phenanthrene
" % ¥ 5-methylbenzo(c)phenanthrene

dibenz[a,hlanthracene |

L I
[ 3-methyl dibenz[a,h]anthracene

benz[alanthracene |

Many alkyl-PAHs cause
toxicity at concentrations

¥ ¥ * 1-methyl benz[a]anthracene
. ¥ ¥ ¥ 7,12-dimethyl benz[a]anthracene
% ¥ _3 -methyl cholanthrene
Iowe r th a n u n S u bStItu ted ¥ ¥ t 8,9,11-trimethyl benz[a]anthracene
. 3,9-dimethylbenz(a)anthracene
PA H S a CFOSS m U Itl p I e ¥ ¥ 2,9-dimethylbenz(a)anthracene
d . t % 6,8-dimethylbenz(a)anthracene
t 7-methylbenz(a)anthracene
e n pOI n S * ¥ 8-methylbenz(a)anthracene
9-methylbenz(a)anthracene
% ¥ 10-methylbenz(a)anthracene
% ¥ 6-methylbenz(a)anthracene
t 3-methylbenz(a)anthracene
. . . t 4-methylbenz(a)anthracene
Asterisks (*) indicate that the alkylated PAH caused a . e 5-methylbenz(a)anthracene
Ny . . . & Q) &
statistically significant response at a concentration lower than \o\owk\"\ Ge\“”% S 6“@ O,o«’bg

'] " ‘Q ‘\
its corresponding parent compound W Cs T




3D Airway Organotypic Culture Model
¥

M -
OSU/PNNL SRP A 3,*‘;1%’2 g ) HE
B. waons oy s
A o ra 10 ednu sinne A Ki67
Air-Liquid Interface . _
ALI) Culture Models: C.BaYTT, =0 2 o
(ALD) I ¥ SR T P
. r r‘ K » “
- . D.o ¥ " PAS
Benefits of model:
* Primary human bronchial
epithelial cells (HBECs) E. MUC5B
e 3D structure // MUC5B-DAPI | B-tubulin-DAP! = {¥]e«]0lil3
* Metabolic and mitotic activity ;f_»_,:_o_:_._::_g,_r o
. . . . ) q 20 ééooo o 2
Multi _cellullar communication and orimary Hpecs | Pseudostratified 30 s I B98) 2 /2,000%
cell signaling in 2D culture  Ciliated Epithelium at ¢ 1 Goblet “50
« More accurately reflects Air Liquid Interface (ALI) (7 /-
exposure at tissue interfaces - " O L um
. Ciliated yon (oY Basal |
» Better recapitulates in vivo X
response

Chang et al. (2019) Toxicol. Appl. Pharmacol. 379:114644



M 3D Airway Organotypic Culture Models

OSU/PNNL SRP

Air-Liquid Interface

(ALI) Culture Models: 3D Disease Model

Benefits of model: \ | | ’
* Primary human bronchial e

epithelial cells (HBECs) - 7
+ b structure =11 Co-Culture with Immune Cells
* Metabolic and mitotic activity i m Im (mi
e Multi-cellular communication and - . “1 l" Primary

cell signaling ¢ um7fuu Il",._ = ,;;/// 3D HBEC
« More accurately reflects i | T | AR e h

basal cell brush cell ~ macropnages

exposure at tissue interfaces

» Better recapitulates in vivo
response




k\ Utilization of New Approach Methodologies
M M (NAMs) in environmental health

Translational Toxicology Pipeline

Integrated Health
. Assessments

Data / Knowledge
Mining

« Development of complex in vitro

Human Studies

systems
e Multicellular
« Metabolically competent s 455
* Replace traditional animal ,
models - o
 Allow translation/extrapolation .
to humans

« Improve understanding of key
events leading to adverse
outcomes in humans

« More predictive of toxicity and
disease

Bioactivity

Screening

Complex In Vitro
Systems

Simple In Vitro Systems

National Toxicology Program, NIEHS



k\ Develop a quantitative PBPK/dosimetry model
,"ﬂ for 3D culture systems

» Develop pharmacokinetic
model to extrapolate in vitro
toxicity to adverse health
outcomes in vivo

« Understanding role of
metabolism in for PAH toxicity
in 3D model

« Compare to environmentally-
relevant exposure
concentrations for assessing
risk

Response

In vitro

experiment "
]

Iiﬂl__z

=

Concentration

1
i
\

S -
Bioactivity
concentration

Filtration

PBPK Model
Lung Tissue
—>|_LungBlood ~*| | Forward dosimetry
Oral Bolus o, Jemnns External
-
! e Dose
Gut Tissue '-*
>
‘§ I Gut Blood e 3 &
o Liver Tissue J i
= | = o
o Liver Blood [ |5
g CLin 8.
Rest of Body * \
<«—{ BodyBlood |e— I S =p EAD
Renal Tissue Reverse dosimetry
<+— Renal Blood [«

Hines et al. 2022. Front. Pharmacol. 13:864742.



k\ Develop a quantitative PBPK/dosimetry model
,"ﬂ for 3D culture systems

BPK Mode
Lung Tissue
L »|_tung Blood —» rward dosimetry
* Develop pharmacokinetic Oral Bolus ,ee==r External
model to extrapolate in vitro Dose
. . 3 Gut Tissue
toxicity to adverse health %f 3| | GutBiood i
. . = o =i
outcomes in vivo | 2 — 0}
In vitr S @ Liver Tissue o
ko 4 3 : o
« Understanding role of experiment : gl fierteod g
metabolism in for PAH toxicity I Rest of Body
. Bloactlwty. Renal Tissue everse dosimetry
« Compare to environmentally- concentration |  [«—{"Renal Blood |+

'

Filtration

relevant exposure
concentrations for assessing
risk , .

PAH metabolism in 3D model

7,8-diol e
Ut
| Ta
: BAP
Tetrol 2 i/ \

Tetrol 1 4,5-apax/3 OHfT OH
90H Y
N, A

| \
- b 2 R P, ;’f y i : 8oz ¢ B 3§ ogmEs F]
o MRS PKJL nsgaf o/ S e L DI
LY LI & ‘7/'@#_'\—‘_'75_ i3 S T Y R sl e |
R R T A e R I R R = R N s e
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k\ Develop a quantitative PBPK/dosimetry model
,*;\"’ for 3D culture systems

-

Mucus
» Develop pharmacokinetic
model to extrapolate in vitro I 1
toxicity to adverse health e Cells
outcomes in vivo
* Understanding role of Media
metabolism in for PAH toxicity |
in 3D model h i
« Compare to environmentally- . Plastic
relevant exposure B
concentrations for assessing . _
risk Quantify PAH metabolism and
Y distribution into different 3D model
\ compartments across dose and
time
o T T P O
COoy U ™ a0
o Develop parameters for dosimetry

model



k\ Develop a quantitative PBPK/dosimetry model
,"ﬂ for 3D culture systems

PBPK Model Building

» Develop pharmacokinetic

model to extrapolate in vitro Parent Metabolite A

toxicity to adverse health

Outcomes I'n ViVO l | Volatilization «=—| Dose/Mucus Mucus = \/olatilization
° Understand|ng role Of l Absorption tPartltlon

: : Hp Metabolite A

metabolism in for PAH toxicity cimination «_ _Formation_ I e—

. _ Cells Cells —

N 3D mOdel (metabolism) (metabolism)
« Compare to environmentally- } partiton § partiton

relevant exposure
. ) Volatilization == = Volatilization
concentrations for assessing

risk v

Colvin et al. (2025) Toxicol Rep. 15:102133.



k\m Disposition of BAP in 3D model

OSU/PNNL SRP

10-
2 8
3
g o
Mucus 3
0 41
T Q) )ﬂUJlUJm Ty -
Cells
£
Media 2
. 4 é
Total recovery of BAP: — e
£
¢, Plastic )
g 100 W—"X
g o ‘ ' 0.02
; 50- §
" 2
2 25 goo1
| p
S N xR ok ® :
Time g
0.00 T '
0 24 48

Time
Colvin et al. (2025) Toxicol Rep. 15:102133.




k\ Mt Can we observe PAH metabolite formation?

OSU/PNNL SRP

BAP Metabolism Standards
» 3D cells exposed to BAP 0O- JJj Steps
48 hrs total hours uﬁi ., Metabolite |from
Parent
* BAP 10 nmoles ~
. Y Oéij/j u:gjj}h - 0\5)3\- 4,5-epoxide 1

e (Collect media, mucus, i S A e
*

. 6-OH 1
and cell fractions

. HO M%‘ <|) i:ESj <« 9 m 3 > IO&?\M 3'OH 1,2

« Ethyl acetate extraction on 19! € K OQQ stole on )
media, mucus, and cell S . Benzolllvmne L S R o ,

. ~ ) | % -
fraCt|OnS ”J?i?? - z 3 A O&i o < Igéﬁon 9-OH 2
) DBC used aS |nterna| sapr.s:msmoo BaP7:-o xide S T (O, BaP 4,5-oxide aam.s-rnz:alot 4,5-di0| 2
standard e .~ 9 e gty ey NGB 2
- Identify parent and Y . ©$? e '3625)“’@55)“ ~ A3 [9,10-diol 2
metabolites by UPLC | el o s K b, T8-quinone 3
« Standards for 14 BAP Q‘O‘ Y Loz, g i J/)\ 3,6-quinone 4
metabolites W fvl?) v&} (ﬁ? 6,12-quinone 4
. T tetrol 4

° Fluorescence deteCthn BaP 6,12-quinone BaP 6,12-hydroquinone BaP 3,6-hydroquinone 6-quin:

1,6-quinone 5




k\m Formation of metabolites

OSU/PNNL SRP

BAP Treated Media Sample at 24 hours o

| . NN
1200.00- N/ Splke )\
BA 3 !
1000.00- P E X _OH Be?
800.00-
o
3 Ié\
T 600.00-| ©w ‘\)5?5} =5 ﬂj)\"‘
400.00 BaP 1 2-ox|da BaP 2 J-oxide 3-OH BaP
N 0
200.00 ) g 88
w o’ -
0.00 > & e <
e e —— e
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00

Minutes

== |dentified metabolite

6-0x0-BaP radical BaP 1,6-hydroquinone  BaP 1,6-semiquinone BaP 1,6-quinone
[ BaP 3,6
semiquinone
BaP 6,12-hydroquinone BaP 3,6-hydroquinone BaP 3, 6-quinone

Colvin et al. (2025) Toxicol Rep. 15:102133.



k\m Formation of metabolites

OSU/PNNL SRP

Combined total BAP metabolites

1.2- ' ’
Recovery of BAP only: E
8_ -e- tetrol2
S 100- £ = tetrol1
5 S —~+ 9,10-diol
§ 75 % 0.6 —— 4 5-diol
® 50- _E —e- 7,8-diol
& c -« 9-OH
2 251 = -o- 3-OH
o E = BAP
S N Y x e 0.0 *
Time 0 24 48
Time
Recovery of BAP + ! ...,J?gj\? N
Metabolites: BaP 7. trans dio
2 100- Increase in 7,8-diol and tetrols over .
> e time show potential for continuous W
z ] formation of BPDE
<
1]
2 254

(=]
1

BAP 7,8,9,10-tetrol

Colvin et al. (2025) Toxicol Rep. 15:102133.




osulPNNLm D NA Da m ag e wh 0 ~, - n
M e d i ate d by undamaged DNA

|
PAHs in 3D HBEC s
dmaged DNA

agent

M
. forms comet damaged DNA
* Detect single strand breaks tails
by PAHs
« Trapping agents halt NER
leaving SSBs DNA damage (Comet Chip) by BAP at 24 hours [ ]- HU/AraC
* Hydroxyurea (HU) 1909 25 HBEC + HU/AraC
+ 1-B-D- . * p<0.05
. . Ll m
arabinofuranosyl cytosin @ . - Modia/D
e (AraC) & 07 == EMS 3 mM
[= = BAP 0.5 ug/mL
% 18 == BAP 1 ug/mL
3 L. B BAP 3 ug/mL
° = BAP 7.5 ug/mL
0 Hl BAP 15 ug/mL

EMS|0 05 1 3 7515 EMS|0 05 1 3 7515
BAP BAP

Colvin et al. 2025. Toxicol. 517:154241




Me Formation of metabolites

OSU/PNNL SRP

Recovery of BAP only:
(@]
g o) -g 2.50_ ™ 4000 §
> > >
3 75 o >
@ Q.
® 50- = &
é 25- 8 é
i F: & 2000 E
S N Y x e o )
Time g g
Recovery of BAP + g -
. (7))
Metabolites: - 0 L
8 100 Time
=
§ " - CYP1A1 activity
< . -~ Phase 1 metabolites
X 25-

(=]
1

Colvin et al. (2025) Toxicol Rep. 15:102133.




Me Formation of metabolites

OSU/PNNL SRP

Recovery of BAP only:
2.50- - 4000

Y
o ~J [=]
(=] w (=]
1 1 L

%BAP Recovered
[ %]
g

¢ 2000

Time

Recovery of BAP +
Metabolites:

Total nmoles Compound
(W3S 7 3I191YaA %) ANADOY LY LdAD

-

=]

(=]
1

Time
- CYP1A1 activity
-~ Phase 1 metabolites

-
<h
1

%BAP Recovered
an
<

N
[3)]
1

(=]
1

Colvin et al. (2025) Toxicol Rep. 15:102133.




k\m Building a Dosimetry Model in ALI HBEC

OSU/PNNL SRP

 Describe BAP ADME

* Absorption into cells (KA)

* Permeation through cells
(PAL)

 Partitioning into media
(PLM)
* Elimination
* Metabolism in cells (CLC)

* \/olatilization from media
(KE)

BAP

-

KAl

CLC 4—[ Cells }

PAL, PLMI

KE 4—[ Media ]

Colvin et al. (2025) Toxicol Rep. 15:102133.



k\m Building a Dosimetry Model in ALI HBEC

OSU/PNNL SRP

Observed Data Model Simulation

@®BAP in cells BAP in cells
ABAP in media BAP in media
#Metabolites BAP metabolized

 Good fit for BAP in media

* Very little makes it to media
« Good fit for BAP in cells

 Overestimate metabolism after
8 hours

e Data represents a minimum
amount of metabolism

* Metabolites begin to appear at

4 hours 0 12 24 36 48
Time (hr)

nmoles Compound

Colvin et al. (2025) Toxicol Rep. 15:102133.



k\ﬂn Building a Dosimetry Model in ALI HBEC

OSU/PNNL SRP

HBEC-ALI Culture Model:

W [ Benzol[a]pyrene Metabolite

g% %@i ? Dose Mucus —»Volatilization
~ , |
g( v O&Sj ng’ ) \ |

bu% ») %ﬁ : né@_J Perm;;\bility,

. Absorption Partitioning,
Gl l i
A 4 , , .
\ ( \
PBPK Model Output: , M1 formation
P Metabolism €¢— Cells B Cells ‘—> Metabolism
9.0
S0l Permeability, FF’)errpte;ab_lhty.
— o3 in media SRR artitioning,
§ §4'5 @ Metabolites Part|t|on|ng Efflux g
[ 7] -
o % \ \
:
Volatilization +— Media Media —Volatilization
0.0 ]‘/ . . . . """"" : ’ )
0 12 24 36 48
Time (hr)

Colvin et al. (2025) Toxicol Rep. 15:102133.



k\m Building a Dosimetry Model in ALI HBEC

OSU/PNNL SRP

HBEC-ALI Culture Model:

¢ Devel_op _a PBPK mOdel for m Benzo[a]pyrene Metabolite
quantitative extrapolation of
tOXiCity acCross mOdels ‘ Dose ] Mucus —>»Volatilization
: 3 o8 | o7
° EStab“Sh a better €3S S, ‘05@ _ Permeability,

. . g O&)%C@é Absorptlonl Partitioning,
understanding of metabolic \ ) | Eflux
competency of an organotypic PBPK Model Output: vetboieme— | cels | MLformaton | “_'Metabonsm
airway model o . )

. . E /" onap in cells Permeability, Permeability,
* Improves application for . et Partitioning e U
predictive toxicology v J “
: Volatilization €— Media Media —>\olatilization
* Future studies will assess LS )

dosimetry for other PAHs and
apply to IVIVE for translation of
toxicity
Overall: These studies support the use of ALI-HBECs as a
competent NAM for PAH toxicity assessment and for predicting
toxicity in humans.

Colvin et al. (2025) Toxicol Rep. 15:102133.



k\m 3D Airway Organotypic Culture Models

OSU/PNNL SRP

Air-Liquid Interface

(ALI) Culture Models: 3D Disease Model

Benefits of model: \ | | ’
* Primary human bronchial e

epithelial cells (HBECs) - 7
+ b structure =11 Co-Culture with Immune Cells
* Metabolic and mitotic activity i m Im (mi
e Multi-cellular communication and - . “1 l" Primary

cell signaling ¢ um7fuu Il",._ = ,;;/// 3D HBEC
« More accurately reflects i | T | AR e h

basal cell brush cell ~ macropnages

exposure at tissue interfaces

» Better recapitulates in vivo
response




k\m 3D Airway Organotypic Culture Model

OSU/PNNL SRP
Normal Asthmatic Phenotype

H&E

» Benefits of model:
» Development of disease

models (e.g. Asthmatic Ki67
phenotype)
« Pathophysiology similar to ‘ e ———
allergic asthma Ly "N wep - fy ol PRI "~ Bl b
» Mucociliary dysfunction p63  |m Wy ¥ % e AW
« Airway remodeling n B date "2 SE Ty =.".-"2.‘:i"‘-'-‘ = _"-.4.;.':",'

 Mucus hypersecretion
* Loss of barrier integrity

PAS [T TSR

Valdez et al. (2024) Frontiers in Toxicol. 6:1287863.




Mt National Asthma Rates

OSU/PNNL SRP

« Climate Vulnerability Index allows us to
visualize rates of adult asthma

= 2021 data from CDC . =
= Coloring shows National Vulnerability s B
Percentile e . MT ND MN Wi m NJ . .

= Percentile is scaled where 100t percentile I ﬁ D WY SD I m OH . MD ﬂ
is the highest rate of asthma m o oo [ ua E

« Oregon ranks 5™ out of 51 - ' 11
states/districts
MM MS § AL el
= High vulnerability _ ﬁ . .
HI TX LA FL

« State rankings based on the median

value of all census tract data within the
state

Climate Vulnerability Index



Higher rates of asthmatic adults surrounding an exposure
M4 source suggests a need to better understand how combined
OSU/PNNL SRP stressors contribute to toxicity

National asthma rate: ~8%

« Oregon ranks 5™ out of 51
states/districts

= High vulnerability e

Cour

Total asthma rate in Oregon: 7
11.2% T n
= Children & Adults

Areas surrounding the Portland
Harbor Superfund site generally

rank between 57t and 94t
percentile

= Adult asthma rate of 9-13%

Climate Vulnerability Index; Center for Disease Control and Prevention



k\ﬂﬂ 3D respiratory model for asthma

OSU/PNNL SRP

* Normal primary human bronchial Functional measure of
epithelial cells (HBEC) Barrier Integrity
= Cultured at air-liquid interface to 1503
create 3D model s " Normal | Mucus & Mucus Producing Cells
= Cells differentiate I(JnJ : 1L-13 Normal media / Y
= Comparable response to in vivo :-100—: I (I et *
models o i i) |
= Can be cultured in presence of 0 * |
interleukin-13 to induce an asthma- 3§ ] \ ... g.(_\
. > 50_ | o‘(g» ﬁ"\" &&
like phenotype aE (— &"
) - IL-13 in media:
: 10 ng/mL Periodic Acid-Schiff's Stain
0 | I
Normal IL-13

Valdez et al. (2024) Frontiers in Toxicol. 6:1287863.



M A PAH mixture uniquely exacerbates barrier
osupnnse disruption in the IL-13 phenotype.

Functional Measure of Barrier Integrity g Normal

* Barrier integrity of airway epithelium 7113

maintains homeostasis and protects
against environmental factors

-
a0
o

« Barrier dysfunction can result in
increased risk of chemical uptake and
contribute to worsening chronic
inflammation

1007-

N
o

 Toxicity Mix exposure caused further
exacerbation of barrier disruption in the
IL-13 phenotype, but had no impact in
the normal phenotype

% Phenotype Vehicle +/- SEM

o

95 275

* This trend was not observed after
exposure to BAP

. : a indicates significance
TOXICIty Mix (UM) compared to OuM BAP in

same phenotype

b indicates significance
compared to Normal
phenotype at same
chemical concentration




s,@" contributing to toxicity

* Pulmonary inflammation
associated with inflammation-
based respiratory disease (e.g.
asthma) is potential modifier and
risk factor for chemical toxicity

« May respond to chemical
toxicity with altered
susceptibility

 Utilize lung cells from diseased

donors or expressing diseased
phenotype

« Utilize a macrophage-epithelial co-
culture to effectively evaluate
Immune contribution to lung
inflammation

Normal
airways

Inflamed
airways

Evaluating role of combined stressors

Response to chemical tOXICIty In normal and asthmatic lung cells

Call eycle_Mitosis

Cell cyche_G2-M
Devalopmant_ Blood

vassal

Signal transduction _WNT
signaling

Deénvalaprent_Ossification
and bons remadaling

Call cycle_G1-5 Growth
factor regulation

Inflammation_innate
inflammatory responsa

Inflammation_Protedn
 signaling

'—
e
—
_
_

-!—
-

o p=005 2 3 4 5

-logip-valua)

M Increased
M Decreased

J

Increased in

asthmatic
phenotype

Decreased

~ in asthmatic

phenotype

Valdez et al. (2024) Frontiers in Toxicol. 6:1287863.



Utilization of an in vitro co-culture model to
Mt evaluate PAH mixture toxicit

OSU/PNNL SRP y

» Utilize a macrophage- e,
epithelial co-culture to ol o) o [€ole) |0
effectively evaluate immune

o ”l L ‘1:v,“':; LAY

contribution to lung
inﬂammation _ I % goblet cell hyperplasia Nt
* In the respiratory system, el | N I
1 1 p 1 y y CY(OKEI]T;?&TLFQ l ‘ % /n'ucus hypersecretion
induction of airway I S
inflammation is orchestrated T e T— PN
T ey AT |
through signaling between et emphyseme
airway epithelial cells and P e @ — s el b
macro p h d g esS. M°"°°y‘e<*é> penditiccel - Biymehesyi :imay inflammation
* Evall'.late_ the Cor_nblned HBEC-Macrophage Co-Culture
contribution of airway | | ™ T
epithelial-macrophage ,Q;-;M-;ﬂ J L
response to chemicals from ‘ | | Primary 3D
_ p. . — || Y | | / HBEC
wildfire smoke | || |1
B g Bl “¥wd| THP-1
Monocytes Macrophages > Jasrephagss

Burns et al. (2025) Toxics. 13(12):1065.



k\ Benefits of 3D in vitro models to evaluate
M M PAH toxicity

» Application of integrated
approaches for understanding
chemical toxicity and prioritizing
environmentally-relevant
exposures

» Utilization of cell-based NAMs in
combination with in silico
approaches to develop
quantitative methods for in vitro
to in vivo translation

Chemical Analysis

R
@ Chemical Prioritization

» Leveraging human-relevant
systems to improve our
understanding of toxicity to
combined stressors and
interindividual variability

s Community

Academia
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