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- Oncogene
T8l

A proto-oncogene can be activated by

v Genetic alterations (point mutation or
translocation)

Translocation of the ABL proto-oncogene (chr. 9)
to the BCR gene (chr. 22) produces a BCR/ABL
fusion protein resulting in Chronic Myelogenous

Leukemia. (Rowly Nature1973)

v"Increasing the number of copies of the proto-
oncogene (amplification)



i Tumor suppressor gene
8

A TSG can be inactivated by

v Genetic alterations (point mutation or
methylation)

v Decreasing the number of copies of the
tumor suppressor gene (functional
haploinsufficiency)

Reduction of p53 dosage can promote cancer
formation. (Venkatachalam et al. 1998)
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Hypothesis

All tumor-associated genes (TAG)
share common functional domains

Annotation of known oncogenes
or tumor suppressor can help to
identify novel TAG genes with
similar functions



rai Objective

To identify novel tumor-associated genes
based on computational strategy

v Establish a tumor-associated gene (TAG)
database and build a user-friendly web
iInterface for searching and analysis of
TAG information.

v" Define oncogene/TSG signature domain
profiles and apply the profiles to search for
novel TAGs.
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Tumor Associated Gene

@ Oncogenic Domain Analysis @ Text Search @ List by Chromosome @ Non-TAG gene search

The completion of human genome sequences allows one to rapidly identify and analyze genes of interest through the use of
computational approach. The available annotations inchuding physical characterization and functional domains of known
tumor-related genes thus can be used to study the role of genes involved in carcinogenesis. The tumor-associated gene
(TAG) database was designed to utilize information from well-characterized oncogenes and tumor suppressor genes to
facilitate cancer research. All target genes were identified through text-mining approach from the PubMed database. A
semi-automatic information retrieving engine was built to collect specific information of these target genes from various
resources and store in the TAG database. At current stage, 662 TAGs including 246 oncogenes, 265 tumor suppressor
genes, and 151 genes related to oncogenesis were collected. Information collected in TAG database can be browsed
through user-friendly web interfaces that provide searching genes by chromosome or by keywords. The “consensus domain
analysis™ tool functions to identify conserved protein domains and GO terms among selected TAG genes. In addition, the
“oncogenic domain analysis™ can analyze oncogenic potential of any user-provided protein based on a weighed term
frequency table calculated from the TAG proteins. This study was supported by grant from National research program for
genomic medicine (NRPGM) and personnel from Bioinformatics Center of Center for Biotechnology and Biosciences in the
National Cheng Kung University, Taiwan.

[9(‘0“!::! ‘I\'CKF Bioinformatics Center

TAG web site designed and supported by Dillon Chan
Last Modified: 2010/7/21
Counter : 38953
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M = L
Symbol Location Category Name
AT OZ15 17pl12.3 Other arachidonate 15-hpoxvgenase
CRE 17p13.3 Oncogene v-crk sarcoma wvirus CT10 oncogene homolog (avian)

Turnor suppressor
gene

MYBEP14 17p13.3 MYEB binding protein (P160) 1a

Tumor suppressor

17p13.1 gene tumor protein p53 (Li-Fraumeni syndrome)
17plE-plz Other netrin 1
TsFs 17911 Oncogene ubiquitin specific peptidase & (Ire-2 oncogene)
IME1 17q11.2 ;‘::;or suppressor neurofibromin 1 (neurofibromatosis, von Recklinghausen disease, "Watson disease)
THE. A 17gll.2 COncogene thyroid hormone receptor, alpha (erythroblastic leukemia viral (v-erb-a) oncogene homolog, avial
EVIZE 17q11.2 Other ecotropic viral integration site 2B
ERBE2 17q11. Oncogene v-erb-b2 erj‘throblastic: leulkermia wiral oncogene homolog 2, neurofghoblastoma denved oncogen
q12|17g2 1" homolog (awvian)
ccL2 17q11.2-g21. \\ chemokine (C-C motif) ligand 2
SEBR7T7 17q12 “}L or-bound protein 7
b7 B
LH31 Tql2 }I\ é%—h éﬁ{ﬁﬁ

2L Z Gene Symbolig & » £ LA TP53 A 45 » =T 24
BEZERNFWENR -
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Gene content @

Symbol | TP53 (approved by HUGO)
Name | tumor protein p53 (Li-Fraumeni syndrome)
Category | Tumor suppressor gene
LFS1
. P53
Alias TRPS3
P33
Cytogenetic | \1-p1. 17,131 Ensermbl: 17p13.1
band
P53 HUMAN Size: 393 ammno acids Mass: 43653 Da
¢ Subcellular location: Cytoplasmic and nuclear
¢ Subunit: Interacts with AXIN1. Probably part of a complex consisiting of TP53, HIPK 2 and
AXINT (By similarity). Binds DINA as a homotetramer. Interacts with histone acetyltransferases EP300
and methyltransferases HRMT1L2 and CARM 1, and recruits them to promoters. In vitro, the
mteraction of TP33 with cancer- assoctated/HPV (E6) wiral proteins leads to ubiquitination and
degradation of TP53 ginng a possible model for cell growth regulation. This complex formation requires
| an additional factor, E6-AP, which stably associates with TP53 in the presence of E6. C- terminus
. m nteracts with TAF 1, when TAF1 1s part of the TFIID complex. Interacts with ING4 and this mteraction
information

may be mdirect. Found i a complex with CABLEST and TP/3. Interacts with HIPK 1, HIPK 2, and
P53DINP1. Interacts with WW O
¢ Function:

Acts as a tumor suppressor in many tumor types; induces growth arrest or apoptosjsfdepending
on the physiological circumstances and cell type. Involved in cell cycle regulation as a trans-activator that
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Protein Domain/Family @
Source ID Domain Name Type

IPRO0O2117 P53 P33 tumor antigen Farmily

InterPro IPRO0OBS67 P53 like DNA bnd p53-like transcription factor, DN A-binding Domain
IPRO10291 p53_tetrameristn P33, tetramerisation Domain
IPRO0O2117 p53 P53 tumor antigen

Blocks
IPEO109%1 po3 P53, tetramerisation )

A /

A\

(IR - B L

Domain 2 % | | Domain gy%! &
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GO term #g 3| ELEMLER I LGRS R

N/

Gene Ontology @

Type Term Evidence | Source | Pub
Biological apoptosis DA GOA Publded
Process base-excision repair TAS GOA Fublied

caspase activation via cytochrome c DA GOA Publded
cell aging P GOA Publvled
cell cycle TEA GOA

GO term & % Eﬁﬁéﬁﬁerm Y IEEEL S
16



Disease#s jf & .

FHE R R Diseasezf B4
/

/)

Disorder & MutatVO

Source Disease
SWISS- defects in tp53 are involved in head and neck squamous cell carcinomas (hnscc) [mum:601400] and oral
PROT squamous cell carcinoma (OSCC). Cigarette smoke 1s a pnime mutagenic agent in cancer of the aerodigestive
tract.
Defects in TP53 are found in Barrett metaplasia; also known as Barrett esophagus. It is a condition in which
SWISS- | the normally stratified squamous epithelium of the lower esophagus is replaced by a metaplastic columnar
PROT epithelium. The conditon develops as a complication in approximately 10% of pahents with chronic

gastroesophageal reflug disease and predisposes to the development of esophageal adenocarcinoma.

AR B4E i &

TP53 cross reference ©

PubMed OMNIM Entrez Gene CGAP MNCETI NP MNucleotide Swiss-Prot Map Viewer HomoloGene

17
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Gene content

Symbol The official symbol approved by the UCL/HGNC Human Gene Nomenclature database -‘%%
State The gene approved or not approved by the UCL/HGNC Human Gene Nomenclature database HH
Name The official name approved by the UCL/HGNC Human Gene Nomenclature database

Category The gene's category ("oncogene","tumor suppress gene","other")

Alias & list of synonvms approved by HUGO, GDE, andfor SWISSPROT

gﬁzgenet!c The (cytogenetic) locus of the gene by NCEI (Entrez Gene) or Ensembl

Size The length of the protein sequence

Mass The molecular weight rounded to the nearest mass unit (Dalton)

Subqelfular Description of the subcellular location of the mature protein

location

Subunit Description of the quaternary structure of a protein

Tissue specificity]

Description of the tissue-specific expression of mENA or protein

Function General description of the function(s) of a protein

Catalytic activity ||Description of the reaction(s) catalyzed by an enzyme

Similarity Description of the similaritie(s) (sequence or structural) of a protein with other proteins
Other Resources Hyperlink to other web resources (PubMed, OMIM, Entrez Gene, Swiss-Prot, CGAP, NCKU

SNP, Nucleotide, Map Viewer, HomoloGene)

18
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Text Search

e Cluery can be combined with op rs & (AND), | (OR) and { ) (Operator precedence determines the arder in which the
operations are applied).

e Text search is designed t
Gene Content: symbo
activity, domain, ¢;
Protein Domains/
Gene Ontologyg
Disorders &

1. AN REBEHF T > Abimych | :
2. T A A" &”(AND) ~" [’(OR) ~ " ()”(Priority)# #R:E X
AR MEEENHF -

arch information in the following items:

ategory, state, name, alias, function, subcellular location, similarity, subunit, catalytic
ion , post-translational modifications, swiss-prot

ilies: id, domain

rm, evidence

tations: disease
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There are 17 TAG genes found in the search!

A

or

1. AMEYHHEZTEALEETRR -

Oncogene

0 FRAT1 : fre quently rearranged in advanced T-cell lymphomas

Function: Positively regulates the Wnt signaling pathway by stabilizing beta-catenin thr
progression and collaborate with PIM1 and MY C in lymphomagenesis

the association with GSK-3. May play a role in tumor

Oncogene

bol: MYC

me: v-MYC myelocytomatosis viral oncogene homeolog (avian)

Pritein Domain/Family: IPR003327 Leucine zipper, MyC

Pr@gtein Domain/Family: TPR012682  Transcription regulator MYyC, N-terminal

ein Domain/Family: IPR002418  Transcription regulator MyC

ein Domain/Family: TPB002418  MYC proto-oncogene signature

ein Domain/Family: IPB003327  Leucine zipper, Myc

der & Mutation: Overexpression of MY C is implicated in the eticlogy of a variety of hematopoietic tumors

der & Mutation: A chromosomal aberration involving MY C may be a cause of a form of B-cell chronic lymphocytic leukemia. Translocation

2. ZE:EGene Symbolig & > £ AMYC A 5] > =T LB B 3%
AE TR o N

Pro
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T

r
v MYC. v-my¢ myelocytomatosis viral oncogene homolog (avian) Oncogene
Symbol: MYC
Name: v-myc¢ myelocytomatosis viral oncogene homolog (avian)
Alias: c-Myc | v-mYy¢ myelocytomatosis viral oncogene homolog (avian) | MYC proto-oncogene protein (c-MYyC) (Transcription factor p64)
Protein Domain/Family: IPR003327  Leucine zipper, MycC
Protein Domain/Family: IPR002418  Transcription regulator MYyc¢
Protein Domain/Family: IPB002418 MYyC proto-oncogene signature
Protein Domain/Family: IPB003327 Leucine zpper, Myc
M MYCL1. v-myc myelocytomatosis viral oncogene homolog 1, lung carcmoma derived (avian) Oncogene
Symbol: MYCL1
Name: v-myc myelocytomatosis viral oncogene homolog 1, lung carcinoma derived (avian)
Alias: LMYC | MYCL | v-myc¢ myelocytomatosis viral oncogene homolog | L-MYC-1 proto-oncogene protein
Swiss-Prot: MYCL1_HUMAN
Protein Domain/Family: IPR002418 Transcription regulator Myc
Protein Domain/Family: IPB002418  MYyC proto-oncogene signature

Do you want to analyze data according to the classification of TAGs? © Yes & No

|

Run Consensus Analysis | [ Reset ! f

1. 2) B 24P 4 #7(consensus analysis)ég X H -
2. REEABRINT  REZRELR QGBI RE L@

# " Run Consensus Analysis”#:4a & /T4 #7 °

21
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Domain & .4

AREX®E |

~

Symbol Category Protein Domain/Family

MYC Oncogene InterPro
Basic heli-loop-helix dimensation region bHLH
Transcrniption regulator Myc

Leucine mpper, Myc
Transcription regulator Myc, I -terrninal

B A E %

- TAG #F M@= (EFELHER)

GO term & .4
"V

Gene Ontology

Biological Process

cell cycle arrest

cell proliferation

ron 1on homeostasis

positive regulation of cell proliferation

regulation of transcription from RINA polymerase IT promoter
Molecular Function

protein binding

transcription factor activity

Cellular Component

nucleus
MYCL1 Oncogene InterPro Biological Process
Basic heli-loop-helix dimensation region bHLH biclogical process unknown

Transcription regulator Myc
Transcription regulator Myc, N-terminal
Blocks
Basic heliz-loop-heliz dimenzation domamn bHLH
Myc proto-oncogene signature

regulation of transcription, DINA-dependent
Molecular Function

transcription factor activity
Cellular Component

cellular component unknown

TRELABRLAY |
Domain #3524

InterPro
IPE002418 Transcription regulator Myc
IPE012682 Transcription regulator Myc, IN-terminal
IPR0O01092 Basic heliz-loop-helix dimensation region bHLH
Blocks
IPE001092 Basic heliz-loop-heliz dimenzation domain bHLH
IPE002418 MMyc proto-oncogene signature

Protein Domain

* (amEARLE
GO term & 4

GO Term

Molecular Function
transcription factor actiw
Cellular Component
nucleus

22
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(1. ERBABIHEY
Frol &%k wR#ERR | Domain analysis
B A A AT R -

Please mput the sequence nme: | VAVl

TAG # &4 &: w -~ Domain 44

(2. L BN B A H

A -

N

By FASTAR X 2 Bk

J

>gi|33991320|gh|1A513351.2| VAVl protein [EDmD sapiens]
MIVLPLYSRLDKRFLCLENIRTFLSTCCEKFGLERSELFEAFDLFDVODFGEVIYTLSALSWTPIACNRG
IMPFPTEEESVGDEDIYSGLSDQIDDTVEEDEDLYDCVENEEAEGDEIYEDLHRSEPVSHPPENTEYDER
CCCLREIQQTEERYTDTLGSIQOHFLEPLORFLEPQDIEIIF INIEDLLRVHTHFLKEMKEALGTPGA
LYQOVF IKYKERFLVYGRYCSQVES ASKHLDRVALAREDVOMKLEECSQRANNGRF TLRDLLHVPMQR
YTHLLLOQELVEKHTQEAMEKENLRLALDAMRDL AQCVNEVERDNETLROQITNFQLSIENLDQSLAHYG
DGELKITSVERRSENDRYAFLLDEKALLICKRRGDSYDLEDFVHNLHSFOQVRDDSSGDRDNEEWSH
DOGAQGYELFFKTRELKEKWNEQFEMATISNIYPENATANGHDFQUF SFEETTSCKACQNLLRG GYR
CHRCRASAHEECLGRVPPCGRHGQDFPGTHEKDKLHRRAQDEKRNELGLPEMEVFQEYYGLE GAIGP
FLRLNPGDIVELTKAEAEQNWWEGRNTSTNE IGUFPCNRVEPYVHGPPODLEVHLUYAGPMERAGAESIL
MRSDGTFLVRORVEDAAEF ATS IKYNVEVEHIKINTAEGLYRITEKKAFRGLTELVEF YQONSLKDCFK
SLDTTLOFPFEEPEKRTISRPAVGSTEYFGTAKARYDFCARDRSELSLEKEGD ITIKILNEKGQOGWIWRGE I
A 310 00 2 T D D

or Upload a file: | /

3.8 e b LR AT & 47 B§FASTA
XX EEABRFFIEE - )

\nalysis ] [ Reset ]
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Query Sequence

=

X

=VAV]

MIVLPLYSRLDKRFLCLKNIRTFLS TCCEKFGLERSELFEAFDLFDVQDFGEV I YTLSAL ﬁ \ *ﬁ_ éﬁ B; & ﬁ. ?lj
SWTP [ AQNRG IMPFPTEEESVGDED 1Y RGLSDQ IDDTVEEDEDLYDCVENEEAEGDE [ YE

DLMRSEPVSMPFEMTEYDERCCCLRE IQQTEEKYTDTLGS IQQHFLKPLQRFLEPQDIET

[FINIEDLLRVHTHFLKEMKE ALGTPGAANLYQVF IKYKERFLVYGRYCSQVESASKHLD

RVASAREDVOMKLEEC SQRANNGRF TLRDLLMVPMORVLKYHLLLQELVKHTQEAMEKEN

LRLALDAMRDLAQCYNEVERDNETLROQ ITNFQLS I[ENLDORLAHYGRPKIDGELKITSVE
EESE SSGDRDNKKWSHMFLLIE

ﬁ%lﬁoncogeneﬁ_ﬁﬁ QMF SFEETTSCKACQML

GRNTSTNE IGWFPCNRV

VKDAAEFATR IKYNVEY

KLHRRAQDKKRNELGLP
Domain TTLQFPFKEPEKRTISR E!ﬁl&{!::t_;Tumor Suppressor

mm-rmmr\ QGUWRGE I YORVGWEP AN
SRR | Genei %A stDomain
\\Summary of domain identified / i
Domain ID Oncogene Tumor suppressor gene
[PROD0Z19 AKAP13 MCF2 ,MCF2L ,NETL ,WAV1 -
IPRODOSE0 ABL1 ,CBL ,CRK ,FER ,FES ,FGR ,FYN ,LCK ,SRC ,STAT3 ,YESI -
[PROO1331 AKAPLI3 ,MCF2 ,MCF2L ,NET! -
IPROD1452 ABL1 ,CRK ,CTTN ,FGR ,FYN ,LCK ,SRC ,VAV] ,YES] ABIZ ,BINI ,DLGI
IPROO1849 AKAPL3 JAKTI ,AKTZ ,MCF2 ,MCF2L ,NET1 ,VAV] -
[PRO02219 RAFL -
[PROL1511 CRK ,VAV] DLGL
75‘1 *g 60\ & Weight Score 9.044 0.309
Protential Tumor Suppressor Gene weight scores » 1 A HE. 20~ B 2, ] 31 A 24
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Grap

hic view of ideo TAG domain . —
/ Domaln/{i E E 45

SEQUENCE: VAV]1 LENGTH: 790 aa

InterPro DH
[PRO0O0Z219
Domain

SMO0325 —  e——

PS50010

InterPro SH2 motif
IPROOOSBD | prinininia2

PFO06Z] —— e

RhoGEF

RhoGEF

DH_2

(ot domainz 4] » 4% % Pfam, SMART & PROSITE
domain® & ¢ #f 4 & % stdomain » B &85 #4

\

Jtdomainfe Jb /5 5 TR A 6941 B 4748 F) -

THICIT IO

IPROOL33L | ponga]

F
i)

DH_L

Domain

' InterPro | SH3
IPROD1452 PDO000GH

e SH3

Domam | »po0452

smes SHIDOMAIN

PFOOOLS

e SH3 |

SMOD326
PS50002

e SH?
= SH3

SSFS0044

1o

e SH3
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Flow Chart

==/

Informs eval
. nformation retrieva
Text AL Gene-related: GeneCards, Entrez Gene,

Gene Ontolo

1 ~—Protein-related: SW|ssProt InterPra——

T3

Collecting and Extracting System

- =

TAG Database (662 genes)
Oncogene: 246; Tumor suppressor gene: 265; Other151

Search by Text Search Oncogemc Search for Non-
chromosome domain analysis TAG ger?‘l‘se




- TAG #FEN&E : FTAGEARHFE

Tumor Associated Gene

@ Oncogenic Domain Analysis @ Text Search @ List by Chromosome

Non-TAG Gene Search

:;.:' ' ﬁ » Jx b LA TPH2 & 15

‘Ahnut lg(iunzmzau:t ‘NCKU Bioinformatics Center

TAG web site designed and supported by Dillon Chan,
Last Modified: 2006/6/12

Counter : 2618
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LAAMFOWRETEREERTHR -

There are 5 Non-TAG genes found in the search!

TSI

72

tryptophan hydroxylase 2 (Chromosome 12:70,618,893-70,712,488)

: TPH2 | tryptophan hydroxylase 2

: Tryptophan hydroxylase 2, TPH2, NTPH | 607478 | {Unipolar depression, susceptibility to}, 608516
USE HOMOLOG: TphZ (on chromosome 10, - cM) Feb 25 2006 | ghaces: AU043594 AY090565 |
s:1d=MGI:3521924; symbol=Tph2,category=Spontaneous;phenotypes=[ptid=MP 0003631 ;ptdesc="nervous system pRenotype",ptid=MP 0005387, ptdesc="immune
m phenotype"] && id=MGI:3521925; symbol=Tph2; category=Spontaneous;phenotype s=[ptid=MP 0003631 ;ptdesc="Rervous system
otype",ptid=MP 0005387 ptdesc="immune system phenotype"]
SSPROT: GENE: TPH2

GENE: Hs.376337 | Tryptophan hydroxylase 2| TPH2 | AK094614 . .
TURE: Postmortem patietal cortex TPHZ2 expression is not altered in schizophrenic,unipolat-depressed, and bipolfl patients vs control subjects. . . .

NC: accs=AYDP8914 | aliases=NTPH, FLI37295 | dateApproved=03/04/2003 | datelodified=25/03/2004 | datel ameCh = | description=tryptophan hydroxylase 2 |
atedld=121278 | egllappedld=121272 | enzymelds=| gdbld=| geneFaml ame= | hgnc=20692 | loc=12q15 | mgdld=MGI: 51811 | omiml d=608516 | prevNames= |
ymbols= | pubmedlds=12511643 | refseqld=NM_173353 | refseqMappedld=NM_173353 | status=Approved | symbol=TPH2 | uniprotl d&=Q2IWU9

molo Gene:HomoloGene: Organism=Mm|Symbol=Tph2|Location=|Description=tryptophan hydroxylase

o_Similarity=87 57|Prot_Similarity=93 24 EntrezGene=216343|GenBank=NM_173391 1|Protein=NFP_775567 1|Homologenel d=27831|FormatType=new . . .

EVIEW: aceviewSymbol= TPH2 |

AY098914; quality=1,ace=NM 173353, quality=1,acc=BM466099; quality=1,acc=AK094614, quality=2,acc=BG532070; quality=2,acc=BG530287; quality=2

PINFO: geneSymbol=TPH2 | numDocs=3

GENE: genedymbol=TPH2

02 tryptophan 2,3-dioxygenase (Chromosome 4:157,182,452-157,199,155)

following lines in the Gene Card text contribute to maiching your query:
IASES: tryptophan 2,3-dioxygenase (GDE)| TPHZ (OMIN)| TPH2 (EG)| TRFPO (OMIM)| TRPO (3F) TRPO (EG)| Tryptamin 2,3- dioxygenase (3F) Tryptophan 2,3-

2. 238 Gene Symbolig & > TLUHEZ AR @B -

28




TAG#F @A (EX=)
ERFaTm

Gene content @
Symbol | TPH2 (approved by HUGO)
Name | tryptophan hydroxylase 2
Category | --
Gene Ontology ( fomtowtink) @
FLJ37295
NTPH Type Term Evidence Source
Alias | tryptophan hydroxylase 2 ] . . ; ]
aromanc amine acid family metab ohsm
Tryptophan 5-hydroxylase 2 (EC 1.14.16.4) (Tryptophan 5-monooxygenase 2) (MNeuronal tryptophan asomalic amine avid family metaboliom EA GOA
hydroxylase) Biological Process metabolism IEA GOA
Cytogenetic NCBI 12q21.1  Ensembl - serotonin biosynthesis from tryptophan IEA GOA
band o
amino acid binding IEA GOA
TPH2 HUMAN Size: 490 ammno acids Mass: 56057 Da ) .
iron 1on binding EA GOA
e Tissue specificity: Bram specific, Molecular Function metal ion binding [EA GOA
Protein |+ Catalytic activity: -

e L-tryptophan + tetrahydrobiopterin + O(2) = 5- hydroxy-L-tryptophan + 4a- monooxygenase activity [EA GOA
hydroxytetrahydrobwpterin. 2 MGI mutant phenotypes (inferred from 2 alleles [IMAGE]) for Tph2: tryptophan S-monooxygenase activity EA GOA
mmune system nervous system
o Similarity:

Belongs to the biopterin-dependent aromatic amino acid hydroxylase famly. TPH2 cross reference 9
Protein Domain/ Family o PubMed ONIM Entrez Gene CGAP NCEUSNP Nucleotide Swiss-Prot Map Viewer HomoloGene
Source 1D Domain Name Type
IPRO01273 Aaa_hydroxylase Aromatic amino acid hydroxylase Farmly
InterPro IPRO02912 ACT bd Armmo acid-binding ACT Domain
IPRO0O5963 Tyr_5_mQase Tyrosme S-monooxygenase Faruly
Blocks IPBO01273 Aromatc Aromatic amino acid hydroxylase
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Nucleic Acids Research '

utiliz,

NAR Molecular Database Online #922, 2007

v" TAG database contains 662 genes including 246
oncogenes and 265 tumor suppressor genes.

v" A online web interface is provided for a user-
friendly environment to search information in the
TAG database.

v Non-TAG gene searching provides user

additional advantage to collect gene information
In the TAG database.
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Visitors around the world

rgl
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Screen potential TAGs

ITK
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TRIO

TYRO3
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- FRK plays roles in HCC
T8l tumorigenesis
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= tumorigenesis
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FRK plays roles in HCC
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ORIGINAL PAPER "Goi10, 1053 biciiormatics ts715

Genome analysis Advance Access publication December 24, 2012

In silico identification of oncogenic potential of fyn-related
kinase in hepatocellular carcinoma

Jia-Shing Chen"’, Wei-Shiang Hung'"", Hsiang-Han Chan', Shaw-Jenqg Tsai*® and
H. Sunny Sun'**
'Institute of Molecular Medicine, College of Medicine, Department of Physiology, College of Medicine and

*Bioinformatics Center, Center for Biotechnology and Biosciences, National Cheng Kung University, Tainan 70101,
Taiwan, Republic of China

Associate Editor: Alfonso Valencia
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disease state ’
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Gastric cancers

Potential Oncogenes

(DDR1)

GDS1312 / 208779_x_at / discoidin domain receptor family, member 1

® {single channel) transformed count
= percentile rank within the sample
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cell line }

Breast cancer
(ADRBK1)

GD5620 /201401 _s_at / adrenergic, beta, receptor kinase 1

GSM21246 fem
GSM21247 (s

GSm21242

GSM21243
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GSM21245

horral

cancer

MDA-ME-436

HCC 1954

® (single channel) transformed count
= percentile rank within the sample
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