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* Identification of novel prognostic subtype of hepatocellular carcinoma derived from hepatic progenitor

cells by comparative functional genomic approach. To appear in Nature Medicine, 2006.

* ArrayPort: a web-based portal service for microarray data repository and analysis pipelines. To|
appear in NAR, 2006. i
* GAzer: Gene Set Analyzer. To appear in Bioinformatics, 2006.

* Spontaneous differentiation of mouse embryonic stem cells in vitro: Characterization by global

gene expression profile. BBRC, 2005.

* Application of comparative functional genomics to identify best-fit mouse models to study human

cancer. Nature Genetics, 2004.

* Classification and prediction of survival in hepatocellular carcinoma by gene expression profiling.

Hepatology, 2004.
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Application of DNA microarry
Comparative functional genomic approach.
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Application of DNA microarry:
Comparative functional genomic approach.

In-Sun Chu Ph.D,
BioMedical informatics,
National Genome Information Center.
www.ngic.re.kr

iy NC
Steps of DNA microarry analysis

1. DNA fibrary 3. RNA preparation

g w\”*‘j/'m.,; 6. statistics

2. spotting

i3 ik
4. HybridiZation

5. scanning

o arpronian

i

F1IIP Saeras thvamsas seimmnndoon Comter
Application of DNA Microarrays to Cancer Research

> ldentifying ?enes and pathways in particular tumors
or subset of tumors during tumorigenesis.

» Diagnostic classification of tumors
(class comparison).

» Discovering subsets of tumors (class discovery).

» Prediction of clinical outcome of patients
(class prediction)

» Discovering therapeutic targets

» Customized therapy for individual.
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o =——-= Multistage process of carcinogenesis

Genes involved in hepatoceilular carcinoma:HCC
deregutation in cell cycling and apoptosis.

e,

CELL CYCLE CONTROL  }*
AB1- ALTERATIONS
DNA-DAMAGE
953 - pothwey

SIGNAL TRANSDUCTION
aiterations.

i
>+ “f¥otecttar Classification: Unsupervised Clustering
Analysis

B Hoc osues
8l HCC Cetitines
B Sunounding Tisswes  AbOUL 5000 genes.

Survival related 406 genes
by Cox proportional hazard
5 regression analysis.
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Lee JS, Chu IS et al,, Hepatology (2004)
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Two kinds of hepatocellular carcinoma (HCC):
Two moderately differentiated HCCs show clear differences from each other.
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Egrsien Cluster AHCC | Cluster B HCG emesin

Poor-prognosis, Good-prognosis,

high-proliferation, high-apoptosis,
a mitotic cell (Mi). an apoptotic celi (Ap).

Cf. 45% of up-regulated genes in Cluster A > Cell profiferation,
and many other->fantiapoptotic.
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Cross-species comparisons of cancer signaling. T
Nature Genetics, 2005 PCA of 7 Mouse Models
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Lee JS, Chu'l5 et ai., Nature Genetics (2004)

g-catenin
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mouse models that S ) :
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condition will Ubiquitination High Low
accelerate our

understanding of tumor "7 tow Hah
progression in human Proliferation

(EGFR is activated in
cluster A patients)
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Mouse HCC

PTMA, HIF1a, Hif2a, SET, ubiquitination ligase(Rbx1), ...
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Cluster analysis of shared genes in human and
mouse HCC and rat Hepatoblast
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Rat: 9 samples
Human: 61 tissues
13 Mouse: 39 tissues
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Progenitor Cell Gene Expression Signature of HCC

B Cluater A

M Cluster B

8 Hepetobiast
& Hepatocylo

Differentially expression genes (p<0.001)

HB vs. HC (3273)

NGIC
“FOS & JUN Network in Hepatoblast subtype of HCC
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Molecular Classification of HCC

| HCC J
Cluster Analysis i Subclass A E “ Subclass B 1

Tell Proliferation

Vascuiar invasion

Combined | HB |[ A [~ B ]

Patient Survival

Target Genes [JUN, FOS[ EGFR || MYG, E2F1_ |
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FIIFEHE 2 HE (www.ngic.re.kr)
Microarray Pipeline
Gene Expression Profiling

Array
2S2PATH
(GO torm «
Pathway
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Promater ArrayPort

Analysis {Meta DB,
Data clustering)
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Data Selection Scheme of Array Retriever

i Search by
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From GEO (Gene Expression Omnibus) of NCBJ
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Pracess Results of ArrayPort

o

Gene selection

Data Submission

Clustering Data

““Giobal analysis of transcriptional regulation
of genes from microarray data sets

Tanscriptome

Microarray data sets
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Genome sequences

A major challenge in molecular biology is to understand the
mechanisms that regulate the expression of genes.

Transcription factors are proteins that bind to DNA (upstream
from and close to the TSS of a gene).
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Microarray data Normalization with NormPipe
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