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Developing Assays for Specific Context of Use Summary

« A“context of use” clearly describes the manner and purpose of use for a particular method or approach. Main goals/questions evaluated in this study: Attagene cis-FACTORIAL and CYP-Factorial Assays

- A spgcific context of use may require that a testing model replica.tes.physiology as closely as 1. CYPA450 effect on transcription factor « These assays represent complementary systems that can be leveraged to gain mechanistic insight into
possible to encompass all biological effects. Alternatively, the objective may be better addressed by activation characterizing chemical-mediated effects on transcription factor transactivation and the impact of Phase |
engineering a model to control biological variables to enable better mechanistic understanding. Are there differences in response metabolism.

* In vitro assay systems provide a biological system in which mechanistic endpoints can be evaluated to with/without CYP450 enzymes present? — The cis-FACTORIAL assay characterizes chemical effects on a panel of 46 human transcription factors.
better characterize how chemicals elicit toxicity. 2. Insight on potential mechanistic targets — The CYP-factorial assay integrates specific human CYP450 enzymes into the platform

- Immortalized cell lines are not physiologically “normal” and generally lack metabolic activity, but can be Which transcription factors are potential . _ _ . _ ' .
easily engineered via transfection to enable multiplexed endpoint detection and introduce metabolic targets for chemicals or their metabolites? ) g?fr:rre)irclgg ,rr??gfsg‘?w;{iinf:;zﬁrsaﬁigéf[j_eg:_'g]Chem'cals that have active parent and/or metabolites and

TR | | ipti ivation.

capacity in a controlled manner. 3. Defining transcription factor profiles to _ P o S | o

- Transcription factors regulate gene expression. Chemicals can interact with transcription factors and/or infer “toxicity” * Both assays provide mechanistic human-relevant insight into chemical or metabolite-elicited effects on
upstream signaling pathways in ways that initiate or promote toxicity. Can comparing profiles across the panel of transcription factor activation.

+  The Attagene cis-FACTORIAL assay profiles chemical effects on 46 transcription factors to provide :alns_cri:ptlontfeif:torts)_y:eld_ S|igna:ures th,?t Results from this Study
insight into their role in toxicity mechanisms. By assessing the activity of multiple transcription factors ©IP INTEr pUtative bIoTogital outcomes: « Human Phase 1 metabolism can be introduced into these assays via CYP450 integration by transfection,
the assay also allows us to monitor the state of signal transduction networks and therefore to identify as confirmed with the positive control, aflatoxin B1.
the effect of toxicants on general cell health (Medvedev et al. 2018 . . : : . : _

: . S : i ' » We identified chemicals such as DBP for which CYP450 metabolism alters the profile of transcription factor

https://doi.org/10.1126/sciadv.aar4666). The new Attagene CYP-Factorial assay enables the evaluation CytOCh:ﬁ?ztf:sgnzhgf}:!;:ﬁgzg:':sesgzymes n transactivation, confirming different activities between parent vs. metabolite corgpoun ds P
of chemical effects on transcription factor activity with CYP-mediated Phase 1 metabolism integrated. g y - ’ o o . '

 In this study, we explored how introduction of select metabolic enzymes in known quantities into CYP1A1 CYP2A6 CYP2D6 ) ‘I‘Dr.ofllln?q across all 46 t’r,anscrllptlorf factors.can pr.oduc.:e _tOX'C'ty signatures for chemicals.
Attagene assays can help characterize Phase | metabolism impacts on chemical-mediated transcription CYP1A2 CYP2B6 CYP2E1 * "Biological read-across” can identify chemicals with similar effects.
factor activation. By engineering a model for a specific context of use we demonstrate that » Profiles for “toxic” vs. “non-toxic” chemicals yield insight into the biological mechanisms underlying
human-relevant mechanistic insight can be gained. CYP1B1 | CYP2C9 | CYP3A4 adversity.

Study Design

Evaluation of Dibutyl Phthalate (DBP)
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Aflatoxin B1 Positive Control

Plots illustrate the transactivation profiles of 46 transcription factors across four testing concentrations of DBP with and without CYP450.
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Plot A compares effects of 100 uM DBP with and without CYP450
across all transcription factors. Plot B shows concentration-response

for the transcription factor NRF2/ARE across all concentrations of DBP
with and without CYP450.
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Aflatoxin B1 was used as a positive control to confirm CYP450 activity. Plots show fold-induction mean values (n=3) of four test
concentrations vs. vehicle (DMSO) plotted in log2 scale, illustrating the impact of Phase | metabolism on the transcription factor
activation profile.

— ,
SREBPpgg LXR

Profiling to Support Mechanistic Interpretation Transcription Factors as Molecular Targets for Toxicity

Common PAH-like Cell Response Profiles Include AhR, NRF2, and ERE
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Attagene cis-FACTORIAL Database of Cell Responses
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Substances Identified as Similar to Azobenzene Using Profile Comparisons = Other Bioactive compounds
Test Compound Conc Similarity*| Test Compound Conc Similarity* Test Compound Conc Similarity*
Azobenzene+CYPs 33.3uM 0.95 2-Naphthalenol 66.67uM 0.92 Benz[a]anthracene 200uM 0.90
2-Naphthalenol 66.7uM 0.95 Benz[a]anthracene 60uM 0.92 | Cupferron 66.7uM 0.90 trans-a-Methylstilbene
Benz[a]anthracene 20uM 0.93 Benz[a]anthracene 2.2uM 0.92 Benz[alanthracene 7.4uM 0.90 7 4 4]
Trans-Stilbene 33.3uM 0.93 Trans-alpha-Methylstilbene+CYPs  33.3uM 0.92 Benzo[a]pyrene 60uM 0.90 [ T 1
Benz[a]anthracene 6.7uM 093 |3-Phenyl-2-propen-1-ol 200uM  0.91 |Cyclohexylphenylketone 66.7uM 0.90 S \' I3
Trans-Stilbene+CYPs 33.3uM 0.92 4-Nitro-1,2-phenylenediamine 200uM 0.91 Benz[a]anthracene 22.2uM 0.90 L_, Oct
4-Pentylphenol 22.2uM _ 0.92 |4-Nitro-1,2-phenylenediamine 66.7uM __ 0.91 SREBPHsE D o= /ioobenzene 33.3UM

*Similarity to PAH compounds is computed using a custom algorithm developed for this database and analysis by Attagene. v TGFb HNF6

TCF/b-cat ==®=Quercetin 22.2uM
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. S0X E-Box r=0.95 r=0.93 Azobenzene’s transcription factor activation profile is similar to that of
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The transcription factor activation profile for 33 uM azobenzene was compared to all other profiles in the database, revealing a
similarity to polyaromatic hydrocarbon (PAH) compounds. The two most similar were 2-naphthalenol and benz[a]anthracene,
highlighted in the table above in blue and brown shading, respectively. Plots show the similarity to azobenzene in how these
chemicals affect transcription factors.

o This project was a collaboration This project was funded with federal funds from NIEHS,
: between NICEATM and Attagene NIH under Contract No. HHSN273201500010C. [=]
Subscribe to NICEATM News email list
https://ntp.niehs.nih.gov/go/niceatm

aA.L. Karmaus is currently affiliated with Syngenta, Greensboro, NC.



https://ntp.niehs.nih.gov/go/niceatm

	Slide Number 1



