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Examples of information gaps
» Inadequate coverage of biological targets.

« Limited capability to address tissue- and
organ-level effects.
Establish Develop NAMs Engage and .
E.Eiz}n’tifiu:I that fill critical communicate « Lack of robust |ntegrated apprOaCheS to
confidence and information with testing and assessment (IATAs).

demonstrate gaps stakeholders
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assessing
progress

« Minimal capability for addressing xenobiotic
' metabolism in in vitro test systems.

- https://www.epa.gov/sites/production/files/2020-06/documents/epa_nam_work_plan.pdf
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Paul Carmichael

: CSS.1.5.1: Application of the Alginate Immobilization of Metabolic Enzymes (AIME) method to incorporate
Mi-Young Lee

hepatic metabolism into an Estrogen Receptor transactivation assay.

CSS.1.5.2: Development of a bioprinting approach to adapt the Alginate Immobilization of Metabolic Enzymes
- metabolism method for high-throughput screening applications.
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National Research Council 2007 report calling for a genuine commitment to the
reduction, refinement, and replacement of animal testing.

Key Questions for Implementation — Addressing Xenobiotic Metabolism
* “One of the challenges of developing an in vitro test system to evaluate toxicity

is the current inability of cell assays to mirror metabolism in the integrated
whole animal...”

TOXICITY TESTING IN THE 21ST CENTURY

A VISION AND A STRATEGY

» Methods to Predict Metabolism - How can adequate testing for metabolites in
the high-throughput assays be ensured?

« Recommendations
» Screening using computational approaches possible.
« Limited animal studies that focus on mechanism and specific metabolites.

- http://nap.edu/11970. DOI 10.17226/11970
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Endocrine Disruptors
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Organisation de Coopération et de Développement Economigues
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English - Or. English
ENVIRONMENT DIRECTORATE
JOINT MEETING OF THE CHEMICALS COMMITTEE AND
THE WORKING PARTY ON CHEMICALS, PESTICIDES AND BIOTECHNOLOGY

SERIES ON TESTING AND ASSESMENT

Number 97

DETAILED REVIEW PAPER ON THE USE OF METABOLISING SYSTEMS FOR IN VITRO
TESTING OF ENDOCRINE DISRUPTORS

The Validation Management Group for Non-animal Testing (VMG-NA)
meeting (2003)

« “...it was necessary to consider and preferably incorporate metabolism of
compounds when considering the development of in vitro tests for
endocrine active substances, to reflect the real in vivo situation, and so
reduce the risks of false positives and false negatives.”

+ “Tests to detect EAS and tests that can predict the influence of chemicals
on metabolism of endogenous or exogenous substances, or the influence
metabolism of a chemical on its ultimate effect, are still being developed.”

« “...the eventual need to combine the outcome of these developments will
be an important component of the development of each field.”
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TRANSFORM TOX TESTING CHALLENGE
INNOVATING FOR METABOLISM

TEAMS WILL COMPETE IN THREE STAGES FOR A TOTAL PRIZE OF $1 MILLION

Identify innovative solutions to retrofit high-throughput assays with metabolic competence
(2016-2017) EPA, NTP, NCATS
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Chemical Structure
and Properties

Multiple cell types

Broad Coverage,
| +/- metabolic competence

High Content Assay(s)
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Based on Biological Pathway or
Cellular Phenotype Perturbation

Estimate Point-of-Departure
Based on ADP

Estimate Point-of-Departure
Based on Likely Tissue- or
Organ-level Effect without AOP

- Toxicol Sci, June 2019, DOI:10.1093/toxsci/kfz058

“Extracellular”
Approach

{

Chemical metabolism in the media or
buffer of cell-based and cell-free assays

}

More closely models effects of hepatic
metabolism and generation of circulating
metabolites

s I

“Intracellular”
Approach

|

Chemical metabolism inside the cell in
cell-based assays

More closely models effects of target
tissue metabolism

L),

Integrated strategy to model in vivo
metabolic bioactivation and detoxification
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« Traditional DNA-based gene delivery methods use viral gene promoters to drive mRNA transcription.
«  mRNA transfection is a novel approach that bypasses cellular DNA transcription.
» Rapid expression of metabolizing enzymes (steady state within 8-16 hours).

» User-defined composition and ratios of multiple input mMRNAs.

Aflatoxin B1
100
mMRNA  AC50 (uM) !
CYP2C9 Metabolism of DCF Boal 9374 « o1
100 CYP2J2 3248 .
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_ 1 Translation 0
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Su w2 yiver O 20 .
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- J Pharmacol Toxicol Methods. Jul-Aug 2018. DOI: 10.1016/j.vascn.2018.03.002
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- Shimadzu Journal, 3(3), 64-68

Tissue ' -} E—

Homogenate . Centrifuge Supernatant

_— —
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"
Cell Debris ;> B
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1040009,
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Cyt - J Resuspend Pelet

Wash and re-peliet
1040009,

Microsomal Fraction
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* Liver Metabolism: Phenobarbital/3-naphthoflavone-induced male Sprague Dawley rat

hepatic S9.

» Alginate Hydrogel: Widely used in a variety of pharmaceutical and biomedical
applications due to high biocompatibility, low toxicity, and mild gelation by divalent

cations.

» AIME: The Alginate Immobilization of Metabolic Enzymes (AIME) platform consists of
custom 96-well microplate lids containing solid supports attached to encapsulated hepatic

S9-alginate microspheres.
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S9 fractions are dependent on co-factor supplementation for optimal performance.

Evaluation of Cytochrome P450 Metabolism

Parent

Phenacetin

Metabolite

Acetaminophen

E g 20 .
£ 5 15
h Compound 8 § v
- 2 4 1 B
Hours
Phase | metabolism co-factors ]r
«  NADPH (CYP Phase I :
(C S) (e.g. Cytochromes P450) (c.e. UDP glE:::::o::llransfcmse) ok (;l“cla\'agfd " . Dextromethorphan . Dextrorphan
. Biotransformation by: - Coniugation to laree ¢.g. P-glucuronidase = = e
Phase Il metabolism co-factors Hydrolysis g e ilic oy Removal of conjugated P 2wl ’
. UDPGA (Glucuronidation) 1(’;“!30:?0“ / “as glucuronic acid e e % oa
. Xidation & H
«  PAPS (Sulfation) : P i
*  GSH (Glutathione) l 7 /, — . o00d
Hours Hours
Metabolite 1 = Metabolite 2
N‘Ltahﬂlllt‘ Bupropion Hydroxybupropion
380 1,0
T . %o
5 5 0 °
E\crenon : . £ o
E 09 E 02
K . b 2 H s o 2 H 6 3
ey Points Hours Hours
» AIME method optimized for Phase | metabolism.
Substrate Human Rat
« Metabolic activity validated across a diverse profile of CYPs with reference chemicals. Phenacetin CYP1A2 1A1, 1A2
Bupropion CYP2B6 2B1, 2B2, 2B3
« 2-hour incubation period suitable for parent compound depletion and metabolite accumulation. Diclofenac CYP2C9  |2Ce, 2C7, 2C11, 2C12, 2C13, 2C22, 2C23
Dextromethorphan CYP2D6 2D1, 2D2, 2D3, 2D4, 2D5, 2D18
- DOI:10.1007/s00338-014-1136-3 Chlorzoxazone CYP2E1 2E1
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AIME Estrogen Receptor ToxCast Toxboot Uncertainty Rank Metabolism-
Metabolism Assay Transactivation Assay Pipeline Quantification dependent Bioactivity
Metabalism Negative Metabolism Negative ‘E: : g: ngm
—> - —> : _
Metabolism Positive : Metabolism Positive | % ) %3 % : *

'ﬁ;n A CT AT EE T F B i q'ﬁ'_'_"ﬁ-. 2 k! 0 l:“;

e.oro o 1o oo Log Concentration (uM) N-Phonyl-1 =

Concentration (uM) T

-100 0 100 200

Study Highlights
» Reprioritization of hazard based on metabolism-dependent bioactivity.
Demonstrated utility of applying the AIME method for identification of false positive and false negative target assay effects.

* Enhanced in vivo concordance with the rodent uterotrophic bioassay.

- Toxicol Sci, Sep 2020, DOI:10.1093/toxsci/kfaa147
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Assay Design Specifications

Assay VM7Luc4E2 (Formerly BG1Luc4E2 of TG 457)
Metabolism AIME (PB-BNF Induced Rat S9); 2 Hours Parent chemical 1.0

. . ' 0.9 ® Parent
Matrix Alginate + 10% S9 08 M1
NADPH Regeneration Optimized concentrations of NADP+, G6P, G6PDH for o —_— ,/ l \ o{ggjé o M2 o)
System (NRS) cl\:/lell-bssled a's\lsay _ — sefinliese . . ‘ e égzz - o
etabolism Negative inate On i 0.
Format I g..lv ( gl ) ‘L l » QSAR ‘ 8; ® 5=
Metabolism Positive (Alginate + S9) O O O models 0.1 s P

— . - Secondary — ~ Y 00 & e 00 ® 0o

Endpoints ER Transactivation (Luciferase) and Viability A A S e o 2 20 B ol

(Fluorescence) metabolites 7 _________

M (U (U (@O (@O (@ (@ (T (O

[SERS TR A A RS A I~

Plate Format 96-well EEEEEEEEE
. . . L L O L0 L L C O O

Dose Spacing 10 pt; alternative dose spacing CU0OUUUUUUGU

Concentration Range 2 nM - 200 uM

178 - Estradiol (ER Transactivation)
Controls DMSO (Vehicle)

Methoxychlor (Bioactivation)

Data Analysis ToxCast Pipeline

Chemical Selection Classification

ER Agonist (OECD TG 455)

Assay Controls 3 ER Antagonist (OECD TG 455)
Estrogen Receptor Transactivation

(Luminescence)

3 Negative (OECD TG 455)
ng<>l Luciferase
ERES (x4) 34 Metabolism Positive
Cytotoxicity Pinto Library
VMZLUCHE2 (Fluorescence) 14 Metabolism Negative

- Pinto et al, Chem. Res. Toxicol. 2016, DOI: 10.1021/acs.chemrestox.6b00079
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Paired Plate Format: Test compounds run +/- metabolism in parallel

1 2 3 4 5 6 7 8 9 10 1 12 Test Chemical
A E2 E2 200 129 79 46 25 12.5 4.2 112 0.125 0.002 X H
B E2 E2 200 129 79 46 25 12.5 4.2 1.12 0.125 0.002 X, Plate DeSIgn . . . .
cl[ e [ & [ a0 | w [ 7 | # [ 55 [ 125 a2 [ 112 | ows | oo X, *  Column 1: No AIME. Guideline-like test conditions
. - D E2 E2 200 129 79 46 25 12.5 4.2 1.12 0.125 0.002 - . g
Metabolism Negative . uslows| m o | 5 | % [ & [ o5 | a2 [ i [ o ome | +  Column 2: AIME. +/- Metabolism test conditions
FoOwso | DMSD | 0 | 1 | 7 | 46 | 5 | 125 L 42 | L2 | odn oo | K *  Column 3-12: Alternative dose spacing of test compound
G MXxC MXC 200 129 79 46 25 12.5 4.2 112 0.125 0.002 X . .
W[ we [wxe | w0 | | m | w | » | 15 | a2 | 1w | o | om | x »  Cell culture medium: +/- NADPH Regeneration System (NRS)
NRS + + + + + + + + + + +
1 2 3 4 5 6 7 8 9 10 11 12 Test Chemical
A E2 E2 200 129 79 46 25 12.5 4.2 1.12 0.125 0.002 X Refe re n ce co m po u n ds
B E2 B2 200 129 79 6 25 125 22 112 | 0135 | 0.002 X, . Target Assay - 17B_estradio| (E2)
C E2 E2 200 129 79 46 25 12.5 4.2 1.12 0.125 0.002 X .
= g D E2 E2 200 129 79 46 25 12.5 4.2 1.12 0.125 0.002 X, hd Metab0||3m ASSay = MethoxyChlor (MXC)
MetabOIlsm POSItlve E DMSO DMSO 200 129 79 46 25 12.5 4.2 112 0.125 0.002 X5 _ ° Solvent _ DMSO (02%)
F DMSO DMSO 200 129 79 46 25 12.5 4.2 1.12 0.125 0.002 X5
G MXC MXC 200 129 79 46 25 12.5 4.2 112 0.125 0.002 X7
H MXC MXC 200 129 79 46 25 12.5 4.2 1.12 0.125 0.002 X
NRS + + + + + + + + + + + Assay Performance

«  Z'-factor, coefficient of variation (CV)

178 - Estradiol Methoxychlor *  +/- Metabolism
. . . + +/- NADPH Regeneration System (NRS)

o
2
L]
o
1
]
]
1
]
!
1
]
1
1
]
1
0

EZT '. ; Metabolism

2, T i'f - M Neg Pos Neg Pos Neg Pos Neg Pos

. 2 . Neg 0.90 NA 6.75 NA 2.77 NA 5.39 NA

- & NRS Pos 0.91 0.69 8.93 17.17 2.82 8.51 2.98 5.23
N CLE2 C2E2()  C2E2(+) - C1MxC 2 :L () C2_MXC (+) Z' CV: DMSO CV:E2 CV: MXC

(100 pM) (10 pMm)
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Hit Call Inactivation Activation

o He D Parent 1- -
1 Metabolites :
- 2- ==

Y
|

HH = -
HH HH 7 T

-100 0 100

Bioactivity

* Problem: Focus on false-positive and false-negative target assay effects alone omits a lot of important biology.
» Objective: Discriminate metabolism-dependent effects from target assay-dependent effects.

+ Solution: Prioritize metabolism-dependent effects on a continuous scale using AAUC.

 CI: confidence interval

Cl=(up — up) £qX /gg + o2 * U, and y,: mean ERTA AUC signal in metabolism positive and negative modes
* @ quantile of the standard normal distribution

- * 0,and g, standard deviation for the ERTA AUC signal in metabolism positive and negative modes
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Positive Reference Controls

Genistein |-'-I-’—| 4 }_|.| i
Resveratrol |-|I|H B I 4
Bisphenol A- |—|-|" i |_|
HPTE- H - H_H
Daidzein- HI-l B I
Coumestrol }}"{ E |.|*
17o-Ethinylestradiol |—|-|-|—|-| - |_'—| i
|

I Control
Il Metabolism

Ui
i
I
|_||_|

100 200 300 400 -6 -3 0 3 6

Ethylparaben~‘| )—|-{ A | E
0

0

50 100 150 200 250
Max Efficacy (%)

M Bioinactivation
Il No Metabolic Effect
Il Bioactivation

AUC AC50 (Log10 pM)
Genistein- —T1—
Resveratrol - —
Bisphenol A+ —1r—1
HPTE —r—
Daidzein+ T
Coumestrol  —
17 «-Ethinylestradiolq L | ]
Ethylparaben- ™ :
200 100 0 100
A AUC

Genestein Resveratrol Bisphenol A HPTE

1 E N Control
N . B B tetabolism
i / P i /
Daidzein Coumestrol 17a-Ethinylestradiol Ethylparaben

8 g “ °%.2 T % L H
=
‘ g ) 9 x x x x
i % e g o 0@ X L
He 1 o .
14 < 1 /i 1 1o
i o x i s i
b . ) . .
- i - g
— | _
oo o 2% 5 e A . o
— on o o

+ Toxboot analysis of Area Under the Curve (AUC), potency
(AC50), and efficacy.

» Positive ERTA reference chemicals perform primarily as
expected.

« Ethylparaben is significantly bioinactived (false-positive).
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Methoxychlor-
Trans-Stilbene-

Chalcone-

Azobenzene-
Trans-o-Methylstilbene-
1,1'-(1,2-ethynediyl)bis-benzene
2-Hydroxy-4-Methoxybenzophenone-
2,2-Diphenylpropane-
4-Tert-Butylphenyl Salicylate
Diphenylmethane-

Biphenyl+

Phenol, 2-(phenylmethyl)--
Trans-Stilbene Oxide-
Bibenzyl-

2-Phenylphenol
Benzophenone-

Permethrin-

Phenanthrene-

Pyrene-

Methyl Trans-styryl Ketone-
2-Tert-Butyl-6-Methylphenol-
1,1'-(1,3-propanediyl)bis-benzene
Cypermethrin-

Fluorene-

2-Nitrofluorene-
Fluoranthene-
Benz(a)anthracene-
Benzo(a)pyrene-
Naphthalene-
N-Phenyl-1-Naphthylamine
Chrysene-

Formononetin-

Biochanin A+

Mestranol-

AIME-coupled ERTA Metabolism Positive Test Set Screening

Metabolism Positive Test Set

.HE.E.E.EHEE.H=-_,_.E__E,E.E,EE.E“.........,......‘......‘....

|

EHHEEEE

-200

T
-100

T
0 100
A AUC

[ Bioinactivation
I No Metabolic Effect
[ Bioactivation

1
200

R/

iy

Methoxychlor

X x

Goncentration (M

Trans-a-Methylstilbene

4-Tert-Butylphenyl Salicylate

Trans-Stilbene

° 9}3\25

cast Lot
o o ocar e em 12
e - R
: L
>

1,1'-(1,2-Ethynediyl)bis-benzene

Diphenylmethane

o

Chalcone

T

2-Hydroxy-4-Methoxybenzophenone

Seales Enggaint
X
x:

Biphenyl

k oeo

Seales Tnspoint

Seales Enapeint

Azobenzene

] x
a
*.33-0(
) ! j o o
- o0

_

om0

2,2-Diphenylpropane

Chrysene

Wl Control
Bl Wetabolism

» 29/34 (85%) of parent chemicals from the positive test set were active in the absence of metabolism according to TCPL hit calls.

+ 11/34 (32%) of chemicals exhibit significant metabolism-dependent bioactivation.
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2-Ethy yl 4-(Dimethy ino) Dicy yl Phthalate Dibutyl Phthalate Benzyl Butyl Phthalate
Metabolism Negative Test Set = Control
. I Metabolism
: B i H 4
2,4-Di-Tert-Butylphenol :m H i i HE o
Disulfiram 4 | 3. i L i
Di(2-ethylhexyl) Phthalate - | o e e o
Bis(2-ethylhexyl}hexanedioate - | : o ez A %ﬁ : Lot ‘ J
Acrylonitrile - i ——— i M I .
Bumetrizole - - B Bioinactivati : ! o - L T e
2-(2H-Benzotriazol-2-yl)-4,6-Bis(1,1-dimethylpropyl)phenol - ™ — N:I&ict:;;i |IianffEct comomtxeticn. () eneenirseson G0 [ concenteseien
.2-Mercaptobenzoth|azole— L] @ Bioactivation 2,4-Di-Tert-Butylphenol
2-(2H-Benzotriazol-2-yl)-4-Methylphenol - M
Di-n-octyl Phthalate - 13
2-Ethylhexyl 4-(Dimethylamino)benzoate - M N
Dicyclohexyl Phthalate m: L
Dibutyl Phthalate o : i
Benzyl Butyl Phthalate - (W] : g
......... NN N B B B B B e e | i
100 50 0 50 100
A AUC ﬂ“{

» 6/14 (43%) of parent chemicals from the negative test set were active in the absence of metabolism according to TCPL hit calls.

* 4/16 (25%) of chemicals exhibit significant metabolism-dependent bioinactivation.
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ToxCast ER Model® | Uterotrophic Studies® AIME - VM7Luc ERTA® Concordance with In Vivo®
CASRN Chemical Name Classification AUC_Agonist GL_Neg|GL_Pos | GL_WoE | Hitc_Met_Neg | Hitc_Met_Pos | AHitcgr | AAUC AAUCCI Met_Effect | Met_Neg | Met_Pos|AMet
446-72-0 Genistein Reference_Agonist 0.54 0 8 POS 1 1 0 2796 [-1.37,57.29] NEG 1 1 0
80-05-7 Bisphenol A Reference_Agonist 0.45 4 10 POS 1 1 0 1.57 [-46.01, 49.15] NEG 1 1 0
72-43-5 Methoxychlor Metabolism_Positive 0.25 1 3 POS 1 1 0 83.56 [45.44, 121.67] POS 1 1 0
85-68-7 Benzyl butyl phthalate Metabolism_Negative 0.18 1 0 NEG 1 0 -1 -73.48 [-78.91, -68.05] POS 0 1 1
Genestein Bisphenol A Methoxychlor Benzyl Butyl Phthalate

I Control
Bl Metabolism

%
/r%:

L T o
—

+ The 63 chemicals screened in the AIME-VM7Luc ERTA assay compared to ToxCast ER Model scores and Guideline-like Uterotrophic Studies (GL-UT)
database.

nnnnnnnnnnnnnnnn Concantration (UM

+ 3ToxCast ER Model (Browne et al. 2015) scores for agonist mode (AUC_Agonist).
«  bUterotrophic data derived from guideline-like (GL) studies in the curated uterotrophic database (Kleinstreuer et al. 2016).
«  CResults for binary TCPL hit calls in metabolism negative (Hitc_Met_Neg) and positive (Hitc_Met_Pos) modes.

« JAIME-VM7Luc ERTA concordance (1) or non-concordance (0) to in vivo uterotrophic study data (GL_WOoE).
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AIME/Assay Destination Plate (uM): dest plate_1-12

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Al DMSO DMSO DMSO DMSO 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
B| DMSO DMSO DMSO DMSO 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
C| DMSO DMSO DMSO DMSO 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
D[ DMSO DMSO DMSO DMSO 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
E| DMSO DMSO DMSO DMSO 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
F E2 E2 E2 E2 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
G 22 E2 E2 E2 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
H E2 E2 E2 E2 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
| E2 E2 E2 E2 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002

J E2 E2 E2 E2 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
K| TSB TSB TSB TSB 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
L TSB TSB TSB TSB 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
M|  TSB TSB TSB TSB 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
N[ EPB EPB EPB EPB 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
O| EPB EPB EPB EPB 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002
P| EPB EPB EPB EPB 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002 200 129 79 45.7 25 12.5 4.16 1.12 0.125 0.002

AIME - - + + + + + + + + + + + + + + + + + + + + + +

Design Specifications Plate Stats s/B z Metabolism Control Mode

(o 1 I CEIR BT ETAN 768 compounds (ph1_v2, ph2, e1K) E2:DMSO 10.1 0.7 Negative |ER Assay Dynamic Range
Assay VM7LUCA4E?2 TSB(Pos):TSB(Neg) 2.8 0.7 Positive  |Bioactivation
Metabolism AIME (induced rat S9) EPB(Neg):EPB(Pos) 21.1 0.8 Positive  |Bioinactivation

ER Transactivation (Luciferase) and Viability

Endpoints (Fluorescence)

Plate Format 384 +/- Metabolism e ———
Dose Spacing 10 pt; alternative dose spacing Commmana g
Concentration O 0 6 0 G 0 V8 8
Range 2 nM - 200 uM EEESSSSIRE
g : — (8 6 0 0 0 A 0
17-B Estradiol (ER Transactivation) O
DMSO (Vehicle) A1
S trans-Stilbene (Bioactivation) Lo dod L b L Ay
Ethylparaben (Bioinactivation) (8 \

Data Analysis ToxCast Pipeline e
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United States Development of a Bioprinting Approach to Adapt the AIME Method for High-throughput Screening Applications

Environmental Protection
Agency

Aim 1: Hydrogel evaluation
Evaluate Plate Performance J

) 4

Aim 2: CYP-Glo Assays I

Goal: Adapt AIME method to an automated approach using bioprinting. u

Objective: Evaluate various S9/hydrogel combinations, phase | and Il optimization, and cross- T y '
linking approaches to increase workflow efficiency for metabolism screening.

Y K4
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Questions?

Contact: Chad Deisenroth, deisenroth.chad@epa.gov
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