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<EPA Introduction: Dr. Johanna Nyffeler

Environmental Protection
Agency

 BScin Biochemistry, MSc in Genetics
PhD at University of Konstanz, Germany

» group of Dr. Marcel Leist

* development of high-content assays for in vitro developmental neurotoxicology

untreated CytoD

e group of Dr. Joshua Harrill

* high-throughput image-based profiling (‘Cell Painting’),
computational toxicology
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SEPA Tiered Hazard Evaluation Strategy based on New Approach

United State

LI — Methods (NAMs)

Profiling Assays 4 ™
e untargeted chemical structure Tier 1
' ier

* measure large number of endpoints & properties

(e.g., transcripts, phenotypic features) L y
 high-throughput transcriptomics (HTTr)

(Harrill et al. 2021, PMID: 33538836) f a
* high-throughput phenotypic profiling (HTPP)

(Nyffeler et al. 2020, PMID: 31899216) Tier 2

_

Goals ‘ /
* potency estimation Tier 3

* mechanistic prediction organotypic assays

microphysiological

syst .
ystems This space reserved

for video image.

adapted from “The Next Generation Blueprint of
- Computational Toxicology at the U.S. EPA”, Tox. Sci. 2019;
169(2):317-322. PMID: 30835285




“EPA What is Imaging-Based Phenotypic Profiling?

Environmental Protection
Agency

. labeling of various cell organelles with fluorescent probes in in vitro cultures
e assessing a large variety of morphological features on individual cells

Golgi + membrane

RNA + ER + actin skeleton mitochondria
Flourescent labels
DNA: H-33342
RNA: SYTO14
{ H H I
Cell Painting’ assay ER: Concanavalin A-488
Gustafsdottir et al. 2013 : Phalloidin-568

: wheat germ
agglutinin (WGA) -555
Mitochondria: MitoTracker

Bray et al. 2016

S b . . t\On
. sity ' \\za

1300 features

Nyffeler et al. 2020 L | | I 1 | 1 | I+— profile
for each chemical x concentration
This space reserved
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EPA Example Chemicals: Qualitative Observation

Agv

Solvent control (0.5% DMS0)  Berbenne chloride (10 pM) Solvent control (0.5 DMSD] Etoposide (3 pM)
Vi ; % L > ! i l-'-‘:_.’ ad W

DNA Mitochondria
DNA RNA/ER

- Mitochondrial - Cells are larger
compactness/texture

=> Strong phenotypes are observable qualitatively This space reserved
]

for video image.

adapted from Nyffeler et al. 2020



SEPA Image Analysis Workflow = Image Segmentation

Environmental Protection
Agency

1. find nuclei 2. find cell outline 3. reject border objects
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< EPA Define Cellular Compartments

Environmental Protection
Agency

nuclei cytoplasm
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<EPA Image Processing

Environmental Protection
Agency

5 Compartments

PrOfIIIng NUCLEUS RING CYTOPLASM MEMBRANE

with Perkin Elmer
Harmony Software

o
E
Radial distribution Intensity
= 1300 features
o g
2
2 . el
o Intensity i )
& ‘s TR 4
Y Ed o
v Sa‘g‘ ‘ & Position
= k
E Bright ‘Dar
E Texture ‘
O«
n 2 Symmetry
This space reserved

< Q Profile for video image.
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- Compactness Shape
With illustrations from Perkin Elmer




EPA Example Chemicals: Quantitative Observation

Environmental Protection

Agency
Normalization : Aggregation Standardization
[celllevel data} >[ - Sormatzee >[ well-level data | Scaled
cell value — medianpyso galalee ldle median Z transformation well-level data
(Nlooo ceIIS/We”) 1.4826 I\/IADDMSO -20-15-10 -5 0 5 10 15 20
(according to Bray et al. 2016)
e
& DNA__ | RNA ~  ER AGP ~ Mito

10

Berberine
I
.

il g8 | L | o
< TR ' w

T T T 1 -l
§ i N b i | “ | || IH i "

% I | | " " ! ‘ ‘| 10
& | 1 | il

1300 features
= Qualitative observations can be quantified This space reserved

for video image.

adapted from Nyffeler et al. 2020
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Two Applications

L] Il P11 | I+~— profile

for each chemical x concentration

Application 1

concentration-response modelling
A

effect

>
concentration

Application 2

Chemical A [0 [za0] o BBl % o

Biological similarity

Chemical B [+ - Juimemy e NS - 1 o]

Potency estimation:
in vitro point-of-departure (POD)

* Nyffeler et al. (2020) Toxicol Appl Pharmacol.
PMID: 31899216

*  Willis et al. (2020). SLAS Discov. PMID: 32546035

* Nyffeler et al. (2021). SLAS Discov. PMID: 32862757

Compare profiles with annotated reference chemicals

- putative mechanisms

work in progress
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<YEPA U-2 OS ToxCast Screen Experimental Design

Environmental Protection
Agency

Parameter

Cell Type(s)

Time Points:
Chemicals

Concentrations:

Biological Replicates:

APCRA

ACCELERATING THE PACE OF
CHEMICAL RISK ASSESSMENT

Kavlock et al. (2018)
Chem. Res. Tox; 31(5): 287-290

Multiplier Notes
1 U-2 OS
1 24 hours
TSCA Chemicals of interest to US EPA
1,202
8 3.5 log, units; ~half-log,, spacing
4 -

International collaboration of regulatory scientists focused on next generation
chemical risk assessment including deriving quantitative estimates of risk based
on NAM-derived potency information and computational exposure estimates.

APCRA PK parameters necessary for in vitro to in
Chemicals vivo extrapolation (IVIVE) in vivo toxicity data

This space reserved
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U-2 OS ToxCast Screen Dose Plate Design

Label | Reference Chemicals:

Molecular Mechanism-of-Action

Test Concentrations

A Etoposide DNA topoisomerase inhibitor 0.03-10 uM
B all-trans-Retinoic Acid Retinoic acid receptor agonist 0.0003 -1 uM
Dexamethasone Glucocorticoid receptor agonist 0.001 -3 uM
n Trichostatin A Histone deacetylase inhibitor 1uM
E Staurosporine Cytotoxicity control 1uM
Vehicle control 0.5%

F DMSO

each test plate is uniquely randomized
= no systematic edge effects

This space reserved
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Reproducibility:

Potencies

" Dexamethasone 0 Etoposide 20 Retinoic Acid
g E 30 E 154
5 5 5
K] @ 25 R
3 3 3
§ 5 E 20 E 10
2 2 2
(] T 15 ]
= = =
g E 1o g s
] ] o
(=) (=)} s (=]
0- 0- 0-
o o concentrr;}ion (HM) 1 ’ o o concentrl:tion (uM) 1 ° b - concent:;;ion (uM) B
Dexamethasone Etoposide Retinoic Acid
° . Ca @
L]
Global | X ® 1942037 1.042012 | | 3 -3.1410.29
Mahalanobis ® °
[} [ ]
Category-level | © o
alegory-ievel ; 240,37 -1.3620.16 -3.4910.23
Mahalanobis o ®
-4 -3 -2 -1 0 1 4 -3 -2 -1 0 1 4 -3 -2 -1 0 1

PAC log, (UM)

= Potency estimates vary less than /2 an order of magnitude
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<EPA HTPP Screening Results (1)

Environmental Protection
Agency

Active chemicals: 50

B
o
1

w
o
1

active

inactive

% ToxCast assays active

n =598 n =136 n =429

T T T
inactive inconclusive active
HTPP

= ~ 40% of chemicals were active
= Most activity is > 10 uM This space reserved
= Chemicals active in HTPP are more often ‘promiscuous’ in ToxCast

for video image.
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Comparison with ToxCast screening results:

HTPP _ Toxcast

T T T
inactive - J.‘/ /7\ \ P
( 59 (\ 521 | 417 \ Group
5. \L%z/,w// o inactive
@
o inconclusive
s 1 HTPP
. o i
2 more potent active
o
o 0-
= % ToxCast
8 active
= -1 50
(T
g 40
o -
[ -2 30
20
3 _ @
o e Oo 1. 10
Qe 0
-4 ToxCast more potent

-3 -2 -1 0 1 2
HTPP PAC log4, (MM)

T
inactive

= Less potent than ToxCast POD
]

Burst lower bound log,, (UM)

HTPP Screening Results (2)

inactive
2
1 -
%03
0- ° e
®
]
-1 °
8
(]
-2 4
(’ 113 I/r 438 \ 188 @
\ \\ /
-3_ \\7>47,// ®
390 8
-3 -2 -1 0 1 2 inactive

HTPP PAC log, (uM)

= More potent than the

ToxCast cytotoxicity

burst estimate

Group
© inactive
o inconclusive

o active

% active
Burst assay
100

75
50

25
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<EPA Comparison to in vivo Effect Values & other NAMs

Environmental Protection
Agency

* 303 chemicals were active and had pharmacokinetic (PK) information

|
. N [] HTPP _
in Vitro POD : -:_ : H T_l_tl)_)éCast (Paul Friedman et al. 2020)
n .| L
@ 401 NAM < in vivo ) o IR I NAM > in vivo
u | ] | ] _l -
£ L
IVIVE 8 1
(3} "
'c | ] |
o 20 - ] — N
. . n [ |
administered £ — N -
. Z |
equivalent dose (AED) vl: ] —
0 - . — = ==
3.8 08 02

o 8 7 6 5 4 3 2 4 0 1 2 3 4 5 6
log:o (TTC or AED 50" / PODy.q )

= HTPP AEDs are higher than ToxCast-derived AEDs and TTC values

= 78% of HTPP AED are within 2 orders of magnitude of the in vivo POD for video image.
]

This space reserved




SEPA Comparison to Exposure Estimates

Potential for humans
to be exposed to

human exposure bioactive concentrations

(ExpoCast) 80
|
= 507 I | chemicals
E I : of lesser
5% 50% 95% £ I concern
[ o 4 . .; 40 = I
log,(mg/kg/day) i E
§ 20 -
Z v
= for 49% of chemicals, predicted exposure oy =1 - —
is > 1000x lower than estimated : : -
bloaCtl\"ty Bioactivity-Exposure Ratio
= for a small set of chemicals, the BER was
negative, indicating a potential for
humans to be exposed to bioactive This space reserved
concentrations of these chemicals for video image.

Preliminary results. Do not cite or quote.



SEPA : : i
Vi Feature Selection & Profile Comparison

Agency

Feature Selection Profile Comparison
1300 features L
1. remove features that do not provide any information profile [ 117 15 [ 0o TSR 7 o5
(i.e. have 0 variance) l l l remove low-
magnitude effects
Signature | -1.1 | 1.8 | 0.0 57 | 0.0 -1.4
) remove features that are not reproducible
) (high variation between treatments of different
biological replicates) Kendall correlation
remove features that are highly correlated
3' snly ChemicalC | o 0 | 20] o |50 20 20] o -

(using recursive feature elimination)

ChemlcaIA|15|15|O|50|30|0|50 o | 18

317 features

This space reserved
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10 4

Reproducibility: Phenotypic Profiles

204!

29 -

-
1

individual plate groups

n
o
1

(u ool)
auoseylslexad

-
o
1

N
o
1

n
O
1

(WU 00¢g)
apisodo)]

-
o
1

=

Wil

317 features (ordered by organelle/channel)

(AU 00L)
PIOY Olounay

(Wn 1)
V unesoyou |

Organelle/
Channel

Shape
Position

DNA

normalized
value
(Level 5

I 2
1
0

)
0
0
10
20

Trichostatin A
(1 uM)

Dexamethasone
(100 nM)

Etoposide
(30% nM)

Trichostatin A
(1 uM)

Biological
similarity

= Phenotypic profiles are highly reproducible across different plates

Hypothesis: Chemicals with similar mechanisms will display similar profiles.

OO~
~N oo

This space reserved
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<EPA

Example: Nuclear Receptor Modulators ()

Environmental Protection
Agency

* 52 chemicals were annotated as targeting a nuclear receptor

Biological similarity in HTPP

17-Methyltestosterone
2,2-Bis(4-hydroxyphenyl3—1 ,1,1-trichloroethane **
-Androstene-3,17-dione

Bisphenol A **

Cyproterone acetate

Danazol

Flutamide

Linuron

Testosterone propionate

17alpha-Ethinylestradiol

7beta-Estradiol

2,2-Bis(4-hydrox: rhengl)-1,1 ,1-trichloroethane **
4-Z ,1,3,3-Tetramethylbutyl ppenol

- enol

Diethéls ilbestrol
ndosulfan
Genistein

Medroxyprogesterone acetate
Mifepristone
Norethindrone

0gf

Pr
Bisphenol A diglycidyl ether
P 8 of|b¥ic acid

»
Ketoconazole
Pregnenolone carbonitrile
Rifampicin

all-trans-Retinoic acid
580

AM:
VD R Arotinoid acid
Bexarotene

Ergocalciferol
itamin D3

28 oSSRt D

'g’." Egn_:g. Sz

2523oR338SR5:

27233N3SG

FL @ -1
=3 o SMmo's he}

= oLAS o8 5
@ 2 5355 o3 o
25378  B533: 39 3
g3 '8 o288 o 2 o
axL @ sa2x3 3 15
753 8 0 82 S3 3 [ 1
ss 2 35 S& o ] g
>4 @ Sg =5 3 S
532 38 32 & E]
285 5% 3= @ @ =

S T =3 Es
=X o= =5 8 E.
= 5 g

2 =3 ©

N ]

s =3

) a2

= =

] ]

] o

e 8

5 =3

5 5

5 5

-0.9
-1.0

Biological
similarity
1.0
0.9
08
0.7
=06
- 05
- - 04
- -03
0.2
- 01
0.0
- 01
- - -02
03
- - 04
- - 05
- 06
- 07
- 08

Preliminary results. Do not cite or quote.

Gene expression in U-2 OS

0 4 8 12

Gene expression [NX]

=  Agonists of the GR and of RAR/RXR display characteristic profiles
] =  Expression of a target does not guarantee that characteristic profiles are observed

(e.g., PPAR)

This space reserved

for video image.
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17-Methyltestosterone
1,1,1-trichloroethane **
Androstene-3,17-dione
Bisphenol A **
Cyproterone acetate
Danazol

Flutamide
Linuron
Testosterone propionate

17alpha-Ethinylestradiol

17beta-Estradiol

2,2-Bis(4-hydrox: rhengl)-1,1 ,1-trichloroethane **
4-{,1,3, -Tetrametlylbutyl%phenol

-Nony| ?henol

Benzyl butyl phthalate
Bisphenol A **

X Butyl{}araben
Diethylstilbestrol
ndosulfan
Genistein
o,p-DDE
,p-DDT

2,2-Bis(4-hydroxyphenyl3—

Tri
Medroxyprogesterone acetate
Mifepristone
Norethindrone

Example: Nuclear Receptor Modulators (ll)

Biological similarity in HTPP

Bisphenol A dP‘IUhd | eth
isphenol iglycidyl ether
P 8ﬁnﬂb¥ic acid

Troglitazone
Ketoconazole
Pregnenolone carbonitrile
Rifampicin
all-trans-Retinoic acid
M580

VDR

itamin D3

profiles

SUCIR}SOISNAYOIN-L |

+ BURYIB0IOIYOLI-| | L-{|AUBydAXOIPAY-H)SIB-Z

=2 WOMEOT NDWO T
'~ ‘cm-:&nmmmzﬁ
o8 2285FPagaXs:
PR 22299838853
Fo SomcBRI8803 30
S ¢ o9 =F5 352205
sMalv35 ooy 832523
3585035538 3208385
3 =3 = oo @
gigds =z 8 3 338
SPEX3 e P05
oL JFa B 3
o3 S D
32 0= @
=0 o
e =2

2

3=1

3

[}

3

=1

+x BUBYIB0IOYOL-L | ¢ L -(|AUBYdA!

auojosiupald
auojoulduIel |

a)ejaoe auols)saboldA

DROTOF T IRV - - IS
@ L3bgs =
£532853828 555024k
35223 9=853 5283
023 5 QF82T 00 n5
T3°oaNsANZ307 aFo,
S0 aNFoR0 Sy 550
S»2® § 368 o g
©a2 3 o0 a o
=3 o

< o

=3 =3

=

2 s

e 3

= o

Q

Biological
similarity
1.0

0.9

08

0.7

3
- 05
- - 04
- 03
0.2

- 01
0.0

- 01
- -02
03
- 04
- - 05
- 06
F 07

= = 08
-0.9
-1.0

ATG_GR_TRANS_up ATG_GRE_CIS_up

TOX21_GR_BLA_Agonist

bt
1

0.0 1

Kendall correlation

Biological
similarity

1.00
Lo
° 0.75

- - 050

- - 025

-0.25

- - -050

075

active

T T
inactive inactive active

T . -1.00

T
inactive active

Chemicals with similar profiles to dexamethasone
tend to be active in ToxCast GR assays

. Chemicals with similar profiles to all-trans retinoic
acid tend to be active in ToxCast RAR / RXR assays

= Certain molecular mechanisms result in characteristic phenotypic

Preliminary results. Do not cite or quote.
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<EPA Example: Nuclear Receptor Modulators (lll)

Environmental Protection
Agency

Preliminary results. Do not cite or quote.

Comparison to ToxCast potencies Gene expression in U-2 OS

target

ToxCast POD log,, (MM)

VDR

4 3 2 4 0 1 2 inactive
HTPP PAC log, (M)

0 4 8 12
Gene expression [NX]

=  For two receptor systems that are expressed (GR, RAR/RXR) potencies were
comparable with ToxCast

This space reserved

for video image.

B - For all other receptors, we are much less sensitive than ToxCast (off-target effects?)




EPA Pharmacological Blockade of Phenotypic Effects

Environmental Protection

Agency
Fixation & Cell Painting
Ce_II labeling
Plating + Retinoic Acid
|
|
-24 h -1h 0 24 h
& DNA RNA ER AGP Mito
- | I
— Level5
i alltrans- 10
] ) etinoic aci
1 11 il | Ay o) T N (R 1© S A T T il (A I8 Ny (R _ﬂ“gsﬁ
i | | | 2 +CD2665 5
| ) ‘ ' g (RAR antagonist)
il Bl e g e I ______ ol A TRERTIA y ' s L it | _ 0 ik _mu d __m L TET " 10 | i P, RS N st I O M e oy it 1 A BN 1 5 "?3
] ﬂ {H |I +Il IIII (Nl II | 1 | II I\h Iul | | nnmn ] I |”'H“ 10— | \| | | 1 minim il\ “ I 0j + ER 50891 0
i | " ! | e RAR antagonist
Al b el 1 Ml _J_ Lo o il ot 1 L _Iu i lll JlillJ _______ 1 0 T T (i l -H ________________________ L TR e BT 18 i) : ,L" i1 -!'3 P ( 9 )
| |t 22+ UVI 3003 5
il | i ! | 003 RXR antagonist
oy VL '__ __Li'__"_i_(_l _________'__Mla dl“ _____ . THIE " #U _________ g L _!wgw ( gonist)
' : | W *I ‘ Pl 1 |IIHI W e 1 | |% ; il ul | g%g? + Citral -10
i g n i ‘|u| 10N . | m 11 ] mlll b ! 1l 0003 RA n h | |nh| | r
‘ll \1u D v o I !m[ I|| | lhﬂl ll|£u [ IS 1 {J Iﬂllgﬁm ( sytess th)

= RAR but not RXR antagonists block the retinoid phenotype This space reserved

for video image.

Preliminary results. Do not cite or quote.
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< EPA Structural Similarity Translates to Biological Similarity

Environmental Protection
Agency

Dendrogram using structural information
(ToxPrints) = 680 clusters

Cluster ID
64 65 66 67 68 69 70
303 03 s g 03 g = Structurally similar chemicals
i tend to display similar
efficacies

HTPP Efficacy
[@)] «©
@

Cluster ID
s w5 e ow o9 = Structurally similar chemicals
| tend to display similar
. JH Al L0 L phenotypes
@ 0]

Biol. similarity
o
(6]

This space reserved

= Structurally similar chemicals tend to be biologically similar for video image.
1

Preliminary results. Do not cite or quote.
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Aldrin 1

Dieldrin 1

Endosulfan A

Endrin

Heptachlor 4

structural similarity

(Jaccard similarity, ToxPrints)

= Organochlorines are structurally and phenotypically similar

Nd(\“ D-\e\df\é\“ dos"‘“a“ E\'\dﬂ\\'—‘\ep‘a@h\o"

Application to Environmental Chemicals:
Example: Organochlorines

Structural
similarity
1.0
08
0.6
0.4

= - 02

- - 00

Aldrin (30 uM)
Aldrin (100 uM)
Dieldrin (1 uM) 1
Dieldrin (3 uM) -
Dieldrin (10 uM) 1
Endosulfan (3 uM) 1
Endosulfan (10 uM) -
Endosulfan (30 uM) -
Endrin (3 uM) -
Endrin (10 uM) 1
Endrin (30 uM) 1
Heptachlor (3 uM) 4
Heptachlor (10 uM) -
Heptachlor (30 uM) -

'

317 features (ordered by organelle/channel)

normalized
value
(Level 5)

15
5

0

-5
F

-15

Organelle/
Channel

Shape
Position
DNA

R
B ==

AGP

B vit

Aldrin 1
Dieldrin A
Endosulfan 1
Endrin 1

Heptachlor 1

Preliminary results. Do not cite or quote.

biological similarity
(Kendall similarity)

Mot D\e\dr\é‘“ dosu\(a“ E“d“\‘,‘\e p\ao\"\o‘

Biological
similarity

1.00
. 0.75
- - 050
- - 025
- - 0.00
- - -025

- - -0.50
= = -075

. -1.00

This space reserved
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SEPA Application to Environmental Chemicals:

United States

Rpenay ! FroeEer Example: Strobilurins

structural similarity biological similarity
(Jaccard similarity, ToxPrints) (Kendall similarity)
value . .
(Level 5) Biological
Structural Azoxystrobin (30 uM) 15 similarity
similarity ! 10 Azoxystrobin - 1.00
Azoxystrobin 0.16 0.17 10 Azoxystrobin (100 uM) I I‘ | ” || | I“ 5 l -
. 0 0.75
Fluoxastrobin (30 uM) - -5 )
08 ! 10 Fluoxastrobin = - 050
Fluoxastrobin 7 o o Fluoxastrobin (100 uM)-l |I I ||"|I| ‘I 15 - - 025
P 06 . - -
Pyraclostrobin (3 uM) 1 Organele Pyraciostrobin - 0.00
Pyraclostrobin a8 - =04 Pyraclostrobin (10 uM) Cha"”e;h "
ape - - -050
. | Y 02 Pyraclostrobin (30 uM) - | ” | | ” E‘,ﬁ\t'on Trifloxystrobin L o7
ystrobin 0.17 0.14
Trifloxystrobin (3 uM) - 7 RNA , : . . £ 100
T T T T - 0.0 ER N\l N\l N\l Ao\
P\Zo,o;S“Ob\é:uo,(as\‘06\“‘30\03“0"_;“.“Oﬂs\‘oﬁm Trifloxystrobin (10 uM) - || AGP N,o%‘}s\‘o F\uo)@s\YOP \J\-ac\os‘ﬁo ” ““OX\JS\\'O
Py \ - Mito
Trifloxystrobin (30 uM) 1 H H

317 features (ordered by organelle/channel)

= Strobilurins have less structural similarity, yet share the

same molecular target and produce similar phenotypes This space reserved

for video image.

Preliminary results. Do not cite or quote.



SEPA Application to Environmental Chemicals:
Example: Conazoles

Environmental Protection
Agency

e group of fungicides
e disturb ergosterol synthesis via CYP51 and CYP61
(target absent in mammals)

structural similarity
(based on ToxPrints)

Prochloraz
. . . . . Ketoconazole
biological similarity Tetraconazole
Triflumizole

Color Key }7

Triadimenol 1
m==) Diniconazole

) and Histogram I mazalil
u Fenbuconazole

|
| Tl B " Diniconazole <:| Tr|t|conazo|e
1 LN} 1F IL Im J llbill Dif |
it "'I'IK;s,zzz‘;zzfse Paclobutrazol
Keti |
it |||H|||||H|" f ] cioconazele Tebuconazole — |
Propiconazole Cyproconazole I —
o | | L llﬁl m || Fembuconazol Hexaconazole
enbuconazole
—— .!:II b (A | T Fluiconazole |
Flusilazol H H
B I i. | i e Triadimefon
Imazalil US| azo e
e mRl N N M EEN R Trifumizole .
Triadimenol Propiconazole
. : | Syproconazoe Difenoconazole 1]

features (n=317)

. .. This space reserved
= most conazoles are phenotypically similar

s = Diniconazole is phenotypically different from the other active conazoles

for video image.

Preliminary results. Do not cite or quote.



SEPA Application to Environmental Chemicals:

United States
Environmental Protection

Example: Conazoles
e group of fungicides

e disturb ergosterol synthesis via CYP51 and CYP61
(target absent in mammals)

structural similarity
(based on ToxPrints)
Prochloraz
. . L. Ketoconazole
biological similarity Tetraconazole
Triflumizole
%

043 031 046 045 064 046 046 054 052 044 052 048 052 042 037 Imazalll

064 0.57 0.64.0.55.0.63 066 065 056 039 052 FenbuconaZOIG

037 042 022 034 03 041 037 029 02 037 <j -!-rl-adlmenOI }
m==) Diniconazole B
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= most conazoles are phenotypically similar for video image.
s = Diniconazole is phenotypically different from the other active conazoles

Preliminary results. Do not cite or quote.
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Conclusions

Application 1: Potency estimation

HTPP can be used to derive in vitro potency estimates

These in vitro potency estimates are often comparable or

more conservative than in vivo PODs

Application 2: Mechanistic prediction

Structural similarity = biological similarity

Similar mechanisms = biological similarity
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e Combine HTPP with HTTr

e compare results, both in terms of potencies and mechanisms

* increased potential to discern molecular mechanisms (&5 )

SOT Presentation by Dr. Joshua Harrill
“In Vitro Molecular Points-of-Departure (PODs)
from High-Throughput Profiling Assays”
Tuesday, March 23, 2021
11:15 AM-2:00 PM US Eastern Time

< )

 Expand Coverage of Biological Space

» deploy assay across diverse cell lines that express different receptors/pathways
» proof-of-concept (Gustafsdottir et al. 2013, Willis et al. 2020)

e expansion to other species
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