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Background UVCB Fractionation In Vitro Assays Cont’d.
Over half of chemicals in commerce are classified as chemical UVCBs will be initially characterized by HRMS using full-scan Bloactivity
substances of unknown or variable composition, complex (m/z 150-2,000) MS1 data collected in both positive and Bioactivity of UVCB fractions will be evaluated via Attagene’s
reaction products and/or biological materials (UVCBs). Some negative electrospray ionization modes. Following initial trans-FACTORIAL™ assay to assess interaction of test samples
UVCBs originate from natural products (e.g., essential oils and characterization, subfractions will be collected using a liquid with 24 human nuclear receptors in the liver HepG2 cell line, a
petroleum products), while others are developed to meet chromatography system equipped with an automated fraction method previously used for testing contaminated surface waters.
performance criteria (e.g., surfactant mixtures). Examples of collector. S —— — d
ame: omencialure: anas. mmm Endocrine
UVCBs include: > [cAR  NRIB  Xenovotis, GITCO S == Growth/Differentiation
: : stradiol-17 T == Lipid metaboli
Full scan (HRMS) with ESI + using a e B e o R :M‘é'taé?ﬁs?nc"”‘; .
- ; . . 5 NR3B3 DES, 4-OH tamoxifen 3 X To]( t '
simple linear gradient j : E%S‘ RIS Bl s, c:og:ma . FrOPIOHE MEEROTeT
] 2 | 8 |HNF4a NR2A1 Orphan
p 5 9 LXRa NR1H3 Oxysterols, T0901317
8 Q 10 |LXRB NR1H2 Oxysterols, T0901317
o S 11 |NURR1 NR4A2 Orphan A
= =5 . e . g a NR1C1 a ids, leukotriene B, fibrates | AT AT
: : 3 or less distinct 3 or more distinct E bie amitr e [
2 . chromatographic peaks chromatographic peaks ol e N o e ome O ey
J J 16 |RARa NR1B1 Retinoic acid A ey
_ ‘ ‘ 17 |RARB NR1B2 Retinoic acid
| e 18 |RARy NR1B3 Retinoic acid
Petroleum & petroleum products Natural extracts (e.g., essential oils) 5 2825 i gm\' -
. Each peak is collected 3 equal collection time % IRae Nk s
o < I I ' TRa oid hormones =
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4 & | % End points measured using the trans- An example radar plOt of trans-FACTORIAL
: UVCBs and their associated fractions will then be assessed in FACTORIAL assay. From: Attagene.com end points. Adapted from: B. R. Blackwell.

parallel bioaccumulation and bioactivity assays.

Analytical Characterization
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Fats and olls (e.g., vegetable olil) Commercial surfactant mixtures . . . . .
In Vitro Assays Features and fractions scoring the highest in both assays will be
prioritized for in-depth structural characterization using non-

The Challenge

Individual UVCBs are poorly defined at the chemical structure

and weight fraction levels, making traditional exposure and risk . - , , ,
assessment methodologies poorly suited for evaluating UVCBs. UVCB teatures will be estimated via a substrate depletion

As such, there is a need for new methods to further define UVCB approach using an incubation system consisting of human liver

compbositions and catesorize exposure and hazard potential. subcellular fractions (S9) and cofactors that support both Phase I -
b 5 P P and II biotransformation. Preliminary Data
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targeted, HRMS techniques, and potentially further fractionation
and bioassay tests. When possible, tentative identifications will be
confirmed with authentic standards, and concentrations will be
estimated.

Metabolism
The metabolism and potential bioaccumulation of individual

7 Fraction or mixture (in the micromolar range) The efficacy of this approach will be tested in case studies with two
A Pproac h Human S9 (1 mg/mL, final concentration) : :
Cofactors: commercial UVCBs: a surfactant and a nonylphenol mixture.
. Incubate in a UDPGA (2 mM) Initial HRMS characterization and fractionation is underway.
This research proposes a shaking water : — GSH (5 mM)
N tiered approach for callact0 and— [T PAPS (0.1 mM) 4 = i
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~ resolution mass clearance (CLyyy grpatic ) Will be used as positive controls (Houston e
: spectrometry (HRMS) 2007; Baron 2017). Example total ion chromatogram (TIC) for a surfactant mixture. Top panel — ESI positive mode;
Tier 3:notBor T . . « Hich — nrooranolol: CL — o mL /min /k bottom panel — ESI negative mode. F1 — ionic surfactants; F2 — fluorinated surfactants; F3 — non-
based on parallel in vitro sl — pPTop > “LINT,HEPATIC = O S ionic surfactants.

/

bioactivity and * Mid — quinidine; CLyyy grparic = 17 mL/min/kg
B- bioaccumulative: T - toxic metabolism assays. * Low — atenolol; CLyr ygparic = 5.1 mL/min/kg Implications

The abundance of a feature observed at sixty minutes will be

- U.S. Environmental Protection Agency divided by that observed at zero minutes, and this value will be Generated data will aid modelers in assessing UVCB exposure and
Office of Research and Development converted to a percentage and reported as “% remaining at 60 hazard potential in support of risk assessment for complex
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