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IARC Monograph- background
Challenges and recommendations for mechanistic data

Recent experience in search and organisation of
mechanistic information

o Published literature

o Tox21 data

Summary
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Agents are recommended by international advisors based on:

> Evidence of human exposure
» Some evidence or suspicion of carcinogenicity

More than 980 agents have been evaluated

> 118 are carcinogenic to humans (Group 1) Lorenzo Tomatis
» 75 are probably carcinogenic to humans (Group 2A) 1929-2007
> 287 are possibly carcinogenic to humans (Group 2B)

> 503 are not classifiable as to its carcinogenicity to humans (Group 3)

>  1is classified as probably not carcinogenic to humans (Group 4)

National and international health agencies use the Monographs

> To identify carcinogens
> To prevent exposure to known or suspected carcinogens
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e R ST o v * Procedural guidelines
for participant
selection, conflict of
WA Moragaph on e Evturtion o interest, stakeholder
involvement &
meeting conduct

PREAMBLE « Separate criteria for
review of human,
animal and
mechanistic evidence

« Decision process for
overall evaluations

http://monographs.iarc.fr/fENG/Preamble/index.ph
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“Systematic approach to cancer hazard evaluation™:
o Systematic gathering and review of all lines of evidence
o Uniform, hierarchic evaluation structure
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(possibly carcinogenic)

Inadequate Group 3 (not classiﬁablé) |

| Strong supporting evidence in exposed humans
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Limited Group 2B (possibly carcinogenic)
{exceptionally, Group 2A)

Group 2B
(possibly carcinogenic)

Group 3 (not cIasSifiable)

Inadequate

Strong evidence; mechanism also
operates in humans

EELI_0000463



Limited Group 2B (possibly carcinogenic)
(exceptionally, Group 2A)

Inadequate b HH | Group 3 (not classifiable)

(possibly carcinoge

Strong evidence: mechanism in animals
DOES NOT operate in humans
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Considerations:

1. Monographs cite hundreds-thousands of studies

2. Evolution in experience over time:
« Mail box(es) of papers (1970s- 1980s era)
» Electronic reference list, PDFs, database (1990s)
» Sorted list of references by subject (early 2000s)

Challenges:

1. How, when, where were searches done?

2. Which studies were included/excluded?

“22 3. So many mechanisms, so little time:

a. How to search systematically for relevant
mechanisms?

b. How to bring uniformity across assessments
(strength- but also lack of availability- of data)?

c. How to analyze the voluminous mechanistic
database efficiently?
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Representatives of Observers:

Invited Specialists:

IARC Secretariat: Working Have critical knowledge _ natl?nai e b ied tc:. By el
. L international health not to influence
Coordinate all aspects of Group members: but also a conflicting _
| : L . . agencies outcomes
the Monograph || Write the critical reviews ||  interest = . - ~
! .  not draft text
development || and develop evaluations [do no - ~ :
| |
. i Working Group members: Monograph }
. 1ARC Secretariat: | eporf l tal litarat h i .
i - erform supplemental literature searches | in-person meeting:
. t'g | *Evaluate studies against published criteria || *Sub-group review
gf;?é;eaﬂzerler’lﬁeve o E *Add comments [in square brackets] | and revision
3 *Draft assigned sections | *Plenary review and |
*Assure adherence to procedures | :

- |

eeting announced (March%wiz The Lancet

| References

» Preliminary List of Agents . Oncology shared with

« Call for Data and Experts Participants ||  blication || health
announced .

» Request for Observer Status (Jan. 2015) (March || agencies

« WHO Col form posted ' 2013) || (April 2015)
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The volume and complexity of mechanistic
evidence is increasing

Objective methods to identify, select and
evaluate mechanistic evidence are needed
Although not necessarily representing
mechanisms themselves, the key
characteristics of human carcinogens
can be used to advance systematic
evaluation of relevant mechanistic data
Analysis of high-throughput/-content data
o, (including from curated government
databases) is encouraged
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« Targeted literature searches on each key
characteristic to address specific hypotheses

* “Hand searching”
o General literature searches on the agent
o Authoritative reviews (e.g., past Monographs)
o Public submissions to “call for data”
o Working Group
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earch for literature on each key characteristic
¢ Include results from “hand searching”

ocument searches and results using H
(HAWCproject.o

C online tool

Is Genotoxic

Desvription Cilvphosate ard AMIPA
Bearch Type Search
Datab Pubibi
Search Text {"glyphosate"[Supplemerntary Coneept] OH "glyphosate” Al Fisldsl) OR ("aminomethyiphosphonic acid®

{Bupplemendtary Conpept] OH "aminomsthylphosphonic acid” Al Fields] AND “Mutation”Mesh] OF “Cytogenetic
Apalysis"Mesh] OR "Mutagens"[Mesh] OF “Oncogenes”{Mesh] OR “Genetic Proce [Wesh] OR *genomd

instabiiity” MesH] OF chirormo: OR > OR “genetic texicology™ OR and braak™ OF “unscheduled
DA syrithesis® OF “DNA damage” OR “DMA adducts” OF “BCE” OR "chromatid® OR micronucls” OR mutagen”
OR "DNA repair” OR "UDS™ OR "DINA frag ation” OR "DNA i}

Induces Epigenetic Alterations

Besoription Glyphosate and AMPA

Search Type Searoh

Bearch Database Pubhded

Search Text {"ghyphosate " [Supplementary Concept] OF “glyphosate"[All Flelds]) OR { inomethyiphosphonic aold”
[Bupplementary Concept] OR "aminomethwiphosphonio acid” (Al Fields] AND Preactive oxygen species"{MeSH]
OF iver i ¥ jes ] OR “reacti gen ies” OR “oxyg civals” OF “oxidative stress”
Ml OF oxidative OR "oxidative stress” OR “free radicals"} AND {"ma"MeSH] OR “epigenesis, genetic’[MesH]

OF rma OF "ra, messenger”[MeSH] OR "ma” OR “messenger ma” OF mma OR “histones" [MaSH] OR histones
OF epigenetic OR miBNA OR methylation)

HAWC

Induces Oxidative Stress

HEALTH ASSECEMENT
WOPRSPACE COLLABORATIVE
Deseription Oxidative stress
Bearch Type Search
Bearch Database Fubbied
Bearch Text {"glyphosate " [Su TIEFY Conespt] OR “glyphosate" Al Flekds]y OR Paminomethyiphosphonic acid”
{Supplermentary Concept] OF "amincmett wosphonic ackd (Al Flelds]) AN ("reactive oxygen species" [MeSH]
OF “regctive nitrogen species” MeSH] OR “reactive oxygen species” OF "oxygen radicals” OR “oxidative stress”
s i} OF oxidative OF idative stress” O "free radicals™)
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rganizing Principles:

« Topic (key characteristics)
« Species

Uses

evelop outline

IARC Vol 112- Mono 4- Glyphosate (2015): Literature Tagtree
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Glyphosate summary

“.. Strong evidence that

1. Is Electrophilic or Can Be Not electrophilic p
Metabolically Activated glyphosate can operate
2. Is Genotoxic Strong Can operate in homang th m”@ h tW@ k@V
characteristics of known
3. Alters DNA Repair or Causes No data .
Genomic Instability human carcinogens, and
4. Induces Epigenetic Alterations No data th @t th@ se can %@
z : y3
5. Induces Oxidative Stress Blrang Can opevate i humans 0 w@ TMW@ in h umans
6. Induces Chronic Inflammation No data
7. Is Immunosuppressive Weak
8. Modulates Receptor-mediated Weak
Effects
9. Causes Immortalization No data
10. Alters Cell Proliferation, Cell Weak
Death or Nutrient supply

http://monographs.iarc.fr/ENG/Monographs/vol112/mono112-09.pdf
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ToxCast iCSS dashboard

(http://actor.epa.gov/dashboa

rd/)

* 821 assays
* 1860 chemicals

* Data are fully exportable

31 assays:
*CYP inhibition (29)
*Aromatase inhib. (2)

274 ToxCast/Tox21 assays mapped to “key characteristics” of known human

9 assays: 11 assays: 18 assays:
*p53 activation *DNAbinding (4) +Metalloproteinase (5}
*Transformation  *Oxidative stress (7)
(7 *Oxidative stress
marker (6]

* 3 experts mapped each assay to 10 “key
characteristics”

« 3 additional experts reviewed mapping
and made suggestions

* Consensus cross-reference of assays to
“key characteristics” assay endpoints was
developed

45 assays: 81 assays: 68 assays;
*Cell adhesion [14) *AhR [2) *Others(18) ¢ Cell cycle (16)
«Cytokines (29) *AR([11) *PPAR(12) = Cytotoxicity (41)
*NEKB (2) *ER (18] +PXR VDR (7] » Mitochondrial toxicity
*FXR (7) °RARI(6) (7}
¢ Proliferation (4)

No assay coverage for
these “key characteristics”

3. Alters DNA repair or causes
genomic instability

7. Immunosuppressant 9. Immortalization
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Use of Tox21/ToxCast Data in IARC Monographs: Examples
from Volume 112

178) —>

<— |ARC-evaluated compounds that have ToxCast/Tox21 data (n

e LT

gomiphene citrate Kepone

Top

e

Z-Tetrachlorvinphos

Key 8. Modulates receptor-mediated
characteristic events
Sub- 92 assays:
. AhR(2); AR(11); ER(18); FXR(7); Others (18);
characteristics PPAR(12); PXR/VDR(7); RAR(6)

gomiphene citrate Kepone

Top
“inducers”

“I Diazinon Diazoxon

Volume 112 (Diazinon):

Diazinon demonstrated activity in both
assays for AhR, and in a subset of estrogen
receptor alpha and beta assay endpoints.
Diazoxon exhibited little activity (may be
attributed to high reactivity and short half-
life)
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Scientific findings providing insights into cancer
mechanisms play an essential role in carcinogen hazard
identification

The key characteristics of known human carcinogens
provide the basis for an objective, systematic approach
for identifying and evaluating mechanistic data

Recent IARC Monographs evaluations have illustrated the
applicability of this approach

These developments lay groundwork for future evaluations
where such data may fill important gaps in evidence of
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