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ABSTRACT

Objectives: Effective genetic toxicology and molecular bio i d strategies that are
highly correlated with the carcinogenic inhalation toxicity te quired. The aim of this
study was to maximize the utilization of chemical subst: orkers’ occupational diseases.

Methods: We surveyed the literature, domestic and internati
and foreign professional organizations. Expert adi
participating in domestic and overseas acade

Results: The current status of domestic and inte oxicity evaluation was examined through
various documents from related organi
sults of genetic toxicity studies and pilot projects were
compared and analyzed by hold e examined domestic and international genotoxicity
guidelines and investigated ¢ development of genotoxicity and carcinogenicity.
Ultimately, we describ [ ons, including the implementation of our researchers’
tic toxicology forecasts for future worker health protection.

summarized, and the human reso

tablish current genetic toxicology and molecular biology research
techniques a i maximize the linkage with the carcinogenic inhalation toxicity test and
the study of genetic toxicity and establish afoundation forgenetic toxicity
in Korea and abroad.
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Table 1. Non-standard in vitro tests and notoxicity and carcinogenicity

Test End points Applications

icronucleus induction,
Structural and numerical Genotoxic evaluation
chromosome aberration

Micronucleus test

DNA damages from cell or

; Genotoxic evaluation
tissue

Comet Assay

Micronucleus induction from
peripheral blood in arteria Genotoxic evaluation
umbilicalis

DDR expression
Response genes: GADDA45A,
RADS1, CSTA, TP53,

essed GFR/luciferase
2 cell-expressed luciferase
INA repair-deficient chicken

High throughput screening

DT40 cell NFE2L etc.
SHE, BALB/c 3T3, C3H10t1/2, . . Genotoxic and Nongenotoxic
Genetic transformation . .. .
Bhas42 cell carcinogenicity evaluation

Genotoxic and Nongenotoxic

Toxicogenomics  Various rodents and human cells  Gene expression profiling . . .
carcinogenicity evaluation

GAP junction inhibition,

Various systems such as cell line, ~ Oxidative stress, Protein- Cellular mechanism,
Mechanim study cell extract, mitochondria, binding, Endocrine disturbance, Evidence-based nongenotoxic
nucleus extract etc. Oxygen consumption, carcinogenicity

metabolism level, etc.
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Table 2. Genetically modified mouse and rat model and its application field

Animal Model Applications
B6 D931A Mouse Oncology, Pregnancy
B6 D933A Mouse Oncology, Metabolism, Angiogenesis
B6 flox Mouse Pregnancy
B6 lacZ D931A Mouse Oncology, Pregnancy
B6 lacZ Mouse Oncology, Metabolism, Angiogenesis
B6 S1039A Mouse Immunology
B6 D910A Mouse Immunology, Autoimmunity, B&T cell function, Allergy
Immortomouse® Oncology

Mouse lacZ B6J Mouse Oncology, Immunology, Angiogenesis, Neurology
OT I Mouse Immunology, Inflammation and autoimmunity

OT 1l Mouse T-cell biology
pll0alpha flox Mouse ~ Oncology, Metabolism, Angiogenesis
pl10beta flox Mouse Oncology, Metabolism, Angiogenesis

Complex drug sensitivity (MDS) i ogy, Changes in intestinal
epithelial cell lymphocyte dey

RIP-HAT Mouse diabetes

Humanized model, Gene d i ressing transgenes), Reporter gene,

PGP-deficient Mouse

TARGATT™ Mouse

Gene overexpression
RNU (Nude rat) Cancer biology.
SHRSP Stroke, ADHD

OPRLI1 Behavioral and learning deficits, Toxicology
SERT Depression, Toxicology, Behavioral and Neurophysiology
BDIX
Buffalo

Rat  Noble viédel, Oncology
Wistar Furth dney disease, Giant thrombocytopenia, Oncology, Carcinoma, Leukemia

p53 TGEM oxicology, Carcinogenesis

Heart failure, Hypertension, diabetes
Hypertension, Diabetes, Neuropathy, Metabolic syndrome
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Table 3. EPA toxicity prediction program (Toxicity ForeCaster (ToxCast™))
https://www.epa.gov/chemical-research/toxicity-forecaster-toxcasttm-data

Data Set Explanation Public date DB version

ToxCast & Tox21 Details of 8.599 unique substances (GSID) and DSSTox standard
Chemicals Distributed chemicals (chemical name, CAS number, structure, etc.) for EPA
Structure-Searchable ~ ToxCast chemicals and larger Tox21 chemicals list. It also Oct. 2015 DSSTox 20151019
Toxicity Database includes chemical mapping files and quality control classes for
(DSSTox files) chemicals.

ToxCast & Tox21 Analysis Annotation ToxCast high-efficiency analysis
high-throughput assay information including user guide, analysis target information, Oct. 2015
information research design information, and quality statistics for analysis

Standard Laboratory ~ Tox21 analysis, data describing standard laboratory protocols for
Protocol for Tox21 Tox21 analysis, including a description of all assays (references,
Assays quality control, procedures and performance) and analytical

A pair of single chemical endpoint data for thousands
ToxCast &Tox21 chemicals and 821 analysis endpoints for 20 variable:
Summary Files activity or hit, activity concentration, and whether ¢

tested in a particular assay.

Downloadable database that provides user
and Tox21 high-efficiency in vitro materj
ToxCast Data Pipeline Overview file pro
EPA processes and analyzes ToxCast d

MySQL Database W Oct. 2015 invitrodb_v2

R computer program packageg
R Package includes documentation that S : May 2016 tepl 1.2.2

used.

arough ToxCast and Tox21

ToxCast &Tox21 Data A activities and review of Oct. 2015 invitrodb_v2

Spreadsheet

ToxCast &Tox21
Concentration Response plot of all ToxCast and Tox21 tests Oct. 2015 invitrodb_v2
Plots

combines several models developed jointly with 17

in the US and Europe to predict the ER activity of a  Jan 2016 invitrodb_v1
mon set of 32,464 chemical structures.

A quantitative structure-activity relationship model and docking

approach were used to construct a total of 40 category models

and 8 consecutive models for binding, agonist and antagonist ER

activities.

The estrogen receptor model data is from a manuscript titled

Judson et al, an integrated model of chemical perturbation of
biological pathways using 18 in vitro high-throughput screening
tests on estrogen receptors published in Toxicological Science.

High-throughput
screening data for
estrogen receptor model

Aug. 2015 invitrodb vl
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Table 3. EPA toxicity prediction program (Toxicity ForeCaster (ToxCast™)) (continued)
https://www.epa.gov/chemical-research/toxicity-forecaster-toxcasttm-data

Data Set Explanation Public date DB version

Animal Toxicity Studies:
Effects and Endpoints
(Toxicity Reference
Database-ToxRefDB
files)

Provides results from thousands of animal toxicity studies:
-No Effect Level (NEL)/Lowest Effect Level (LEL) and/or
-No Observed Adverse Effect Level (NOAEL)/Lowest Observed
Adverse Effect Level (LOAEL)

Oct. 2014 toxrefdb vl

Previously published ToxCast data files do not recommend using
this data for new analysis, but they provide the file for the user in ~ Various
case they need it for ongoing analysis.

Previously Published
ToxCast Data
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Table 4. U.S. Genetic Information Non-discrimination Act of 2008 (GINA)

Division Contents

Since the 1964 US Civil Rights Act was enacted in 1964 (Title VII of the U.S. Civil Right Act), the United States has made
great efforts to guarantee human dignity and value and to achieve equality in the Constitution. As a result, (ENDA) has been
enacted.

The GINA (Genetic Information Non-discrimination Act of 2008) is also the result of this effort, which is based on the
inadequate use of genetic information in the insurance and employment sectors. One of them, Ted Kennedy, commented,
“The first major new civil rights bill of the new century, which came into force in the new century.”

Prohibition of denying health insurance or inserting surcharges for health insurance simply b
that can develop into future diseases
- Prohibition of discrimination based on genetic information in the Group Health
Section I - Prohibition of discrimination based on genetic information in health insuran
- Discrimination against genetic electronic information in supplementary he;
supplemental policy)
- Measures for the protection of genetic information in other health i

Prohibited employers from reflecting workers' genetic information 4

promotion

- Employment practices, employers, employment agencies, lal

- Disparate impact based on genetic information does ngQise@msti or complaint under the Act

Section II  through revision of related regulations

% Six years after the enactment of the law, the Genetij
on the Prevention of Gene Discrimination”), in co
the resultant employment discrimination as a rea
establish

. It shall be stated that it does not affect 2 fNan those raised if an unconstitutional matter
Section III . . .
relating to this Act is filed,

arliament on whether to discriminate
under the Act, Includes content to
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