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Liver Cancer |||

HepatoCellular Carcinoma (HCC)

= 5t most common cancer worldwide
= 3" most common cause of cancer mortality
= Accounts for ~90% of primary liver cancers

» Induced either by hepatic viral infections (HBV/HVC) or hepatic cirrhosis
(alcoholism)

Other known risks: AFB1, cigarette smoking, obesity, diet

= Complex process associated with accumulation of genetic & epigenetic
changes that occur during initiation, promotion and progression of the
disease
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3 (n) x 8 (time—point) x 4 (dose-level) = 96 microarray profiles from vivo liver

3 (n) x 8 (time—point) x 4 (dose-level) = 96 microarray profiles from vivo kidney

2 (n) x 3 (time—point) x 4 (dose—level) = 24 microarray profiles from vitro rat hepatocyte
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Compound Classification

= Human Liver Carcinogens (CHt) : 3
Sufficient data on human carcinogenicity on liver organ available

= Rodent Liver Carcinogens (CRY) : 23
Sufficient data on rodent carcinogenicity on liver organ available

= Non Liver Carcinogens (CNY) : 12
known human and/or rodent carcinogenic compounds in non-liver target organs

= Non Carcinogens (NC) : 15
Negative in all available carcinogenicity tests in rodents (often no available
information about human studies)

= Unknown Carcinogenicity (UC) : 78
Unavailable / Unclear in all available carcinogenicity tests (mainly in rodents)
International Agency for Research on Cancer

< EPA
oA
,_q"»' 4 World Health \’ LInited States Environmental Protection Agency

&
LR ”1 Y Organization

_té}) National Toxicology Program The Carcinogenic

— Department of Health and Human Services | POtenCy Projec%

Department of Toxicogenomics I



Connectivity Mapping (N

BIOLOGICAL STATE REFERENCE DATABASE CONNECTIONS
OF INTEREST (PROFILES)

(SIGNATURE)

positive

58 8@ B8 BE

-
2 Y ¥ Y Y B
E > . query : . output
- : ;
-
negative
strong weak null strong
positive positive negative

Department of Toxicogenomics




In vitro toxicogenomics as alternative ?
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Array Express in vivo HCC data <<

EMBL-EBI = Services | Research

Training | Industry | About us

DAY LA Einpks:

. E:ul:lrnitg Help i about ArrayExpress "™ Feedback J" Login

ArrayExpress - functional genomics data

ArravExpress is a database of functional genomics experiments that can be queried and the data downloaded, It includes gene Updated today at 06:00
expression data from microarray and high throughput sequencing studies., Data is collected to MIAME and MINSEQE standards. o 38392 experiments
Experimments are submitted directly to ArravExpress or are imported from the NCBI GEQ database, o 1104737 assays

2 14,21 TB of archived data

5 Mar 2013 - New Arra!_.rExpress interface

Information about how to search ArrayExpress, understand ArrayExpreszz Bioconductor package: an R package to Discover up and down regulated genes in numerous
zearch rezults, how to submit data and FAQ can be found in access ArrayExpress and build data structures, experimental conditions in the Expression Atlas,
aur Help zaction,

Programmmatic access: query and download data using Explore the Experimental Factor Ontology used to support
Find out rmare about the Funcional Genaomics g web services or JSONM, queries and annotation of ArrayExpress data,

FTP access: data can be downloaded directly from our
FTP site.
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In vivo HCC Signature
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sscMap results &S] |

All doses and time points

o N
B
E &
© g - i
} Ly
R
= N
oh
o -
T
- ©
E ‘“_: ory i & CHL
3 U _NeiLh
%, 2| F (‘;Et— i2
% o I CNL—iS
e i & C
‘ | i NC
Score=24.2 g * UC
TT T T T T T T T T T T T T T T T T T T T T T TT T TTTI T T T T T ITTIITl

-20 -16 -12 -9 -6 -3 0 2 4 6 8 11 14 17 20

Standardized Connection Scores

Department of Toxicogenomics




sscMap results &S] |

Low dose and 24 hours exposure
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sscMap results RG] Ie

High dose and 24 hours exposure
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sscMap results &S] |

High dose and 8 hours exposure
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Conclusion:
e invivo HHC signature with many genes
e Dest classification at low dose and 24h
e Detter classification at 24h than 8h
e classification accuracy decrease with concentration

Carcinogenesis vol 00 no K p.1 of 7, 2013
doi: 1O 1093 carcinbet2 78
Advance Access publication August 12, 2013

Assessing compound carcinogenicity in vitro using connectivity mapping
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sscMap method multiple testing
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