Human Genome Database Mining in Post-Genome Era
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The reporls of human genome dralls last February opened a post-genome era. Now, a minc of information is waiting to be
explored by the frontiersmen. In this article, various public databases tools and their application 10 biomedical rescarch werce
introduced with an example analysis using oral squamous cell carcinoma.

oIt A=

[F

ENE S0t o=, =2 59
of 0% 20 7 ¥4

21C A 81 32 & 718 97] (32 Gigabases (Gb)) ¥ 159 A7 AFe)
2 AR 07t & §AAR Zeke| Fials oA} o}ea-‘l-w IRE A

A A A ZAE-AE Ads AREan o 22 AP oF Q7

ol-& Natureoﬂ 1L 5} 7] 9
‘ﬂﬁi‘i% ¥ FE2
Asel dAEA k& A

2 A% ZEAEE w) @44 7 de st B WS ALEE AR dNE, S

2 925 vd 971MYE (nudeotide sequence)d  Science®l WEH Celera GenomicsAlol| A 4=t A
W BE RAAe JAA A SAE setdths o 2UE 88 Foltp.

Hdist 57 o] 19909 International Human 1%, 7‘]“} 290 R Aw 2QAM o A
Genome Sequencing Consortium®] FAEHA A& & 92 F Qe AEEal o}F ¢AlEzA & 2

2 EE2 2001UE EXE BHEIEUTINLALY 01-P5-PG3-20507-00102 XSS

962

CHERR 2 AR SIA] X302 HINE 2001




o

0,
lo
o3

ke 2zt A=Y oF 9%l Zal= dr|HEE 3§
=5 A, ofF R dAdE @Y Gr)AE

olvg} 1,000 7] o)Ake] wd X9 {discontinuities)
& et Slth deh, o] Akl JHER T
o8 ol 83t ol8E F AL 917k Aol
ALA FA= gleAd s F88 INE AT
3}'7 A, 329 7Y @71 F HAAR e 3
g AAshs ARE HIUE FYE 11~14%9)
34, o|Z& RNAZ #AlEe 59 5~28%
of sigEth T4H 44 sute £ F9 3§

= FHF QS AFo 2 g a4
del A F27F gYstA e Feloh $E e
QYA = e FHA7E TUERE Bo e 24
7F =7 &, A9 “junk” DNAWH] 2AE = A
Ptk 22§29k 9ic} Junk DNAE &3 71#] £
7o MEH7ME (repeating sequences)
o] =, ©]2]§ junk DNAZF S8 A -‘?—
50%% ARSI Yok o)AE AF7A Aol ¢
3] 982 mustard Weed(ll%) AZ(7%), _:_JJr?—]
(3%)9 Hlsf w9 E& HEE o3 A7
go] 1ok E unklA oW AR F88 7%
T oAl doE dAsor Aol T WA
2 ik A2 AR F R34 7 2]
B3 oo B8k 32 000~39,0007H§, FAdgE
Holth HE F FA4 v dET 2R gAul
shtel Al fRXE HE 37H9] o duAs 4
AT & AT, ujabA AR Aol "E’“ﬁ?}: o
Wd A (proteom)> FAHF AEL] ZSol H]5)
A4 2

International Human Genome Sequencing Conso-
iumo] WEI AF 4 EGriHE B oY
BACs A8} SNPs (Single nucleotide pelymorphism)
Amee Fo8 WARES T Yot

B %%l‘?} BHE Q7| MEo] ErlsHe HAA g
Tl F@NMEE d7] A, QA EZAEE &
o 7128 S AREEETE &, 329 A9 47
2 A Alse ARELE o&d <F 150,000
Ml E712 FA=EE DNA 27ER A8 F 7

ﬁil

DNA ZZ'£ Bacterial Artifitial Chromosome
(BAC)el #Holo] ME (hacteria) 28 & =
ZSRE Fo2M FUT DNA 270 e &
cloning #4-& AHAA Etf.
olgA WEAA Aze BAC 22 ¢ #& ¥
& DNA ZZo2 Zg A cloning & ¥, A2
DNA =759 97 IMEe 48 2FTeEN
BAC clone & 8] 9714 <¥e] gt A7 HE} I
#H3 BAC SEE< °lo] EUSEN gaA e gy
F71MEE deth Consortiums G71MEE %‘i-’—"# &}
7} Ao, fluorescence in situ hybridization (FISH)
uHE 2 o] 84 30,000 7) BAC clones®] zF G4}
olL. REMIEE FA)e] A 3l=A BA st
2, A& (Cytogenetic map) & HAJsETy, B2 4
Wl el wWele] #Heddt= ABFHARS (linked
gene ]oc1)7]~ AAEA (linkage analysis) & £3)] 9]
ol AEol 947 e, olAlE BAC A A=
A AFRH e $JA e BAC %3_ Ay, 01 F
29 @VMEERE A #ddte FHAXE Z
T 2ol 44 71%3d Jlojth SNPs Ak FY
I AFE FAA 8-S A7l oA E 3§
e A Agoldl, SNPE ALY AF H7)
e gty °ﬂ7]7? A2 AgelFE Hels
= Fz Hele] 7
sk Hefold], 44 ‘:ﬂc’]}’— & 7H°]°] 574 A
=4

T

oflt
=
il
2
flo
>
i
iy
Il
i
oxl I
_>if‘
hm

1'1‘
é
A

oF
=,

A %_ ;}_:'l Tl [o Js]
FAEE ohdg AAF, Az EAY gk A
W3S W g

SNP AxE A daA e 2A #H3 1.9kbolc} 8

P A
#2E= SNP 1421 7)1 &

e # Zrohll G4 A 49
AE w7 AEolch 1427 /¢ SNPs &
60,000 7= $-AAE codingdlE exon A A8
™, $%5%2 FHA7E HAx el SNPE 71| 2
Tk Exbel gxFeA A Algd 2A EXds
SNP HITE ¥ FOEHN, ofF SNP7L ojE W
o ABHEA & F A oA A ofH §4

CHEIR|Ze| AP SR Hi3sd HNE 2000

963



7*1 ¢ dnh o 72
of fgsteld dojepiol L
4 Al o7} obd

A7b Aol Hed 3}
SNP AZ7} 3%

o 9l+= SNPs7} g7]*
?ﬂ’ﬁi o} Aoojo}l sl SNPsE 2] fl8 AlE
g AR B ohst O ABdAME dEAE B

o3tk SNP working group©] 1427 7 & 1,585
el SNPsE ZEh F © #s & 23 95%7)
A% SNPs 990H, 1276 719 SNPsE O W&
A gl dlal] ZAls £ A3 Hol:k 82%7F T Al
= Hych

o] g SNPSC’] OQ"‘E}—% A A8t

1
=
fuf
e
o
b
o "
o
-[i‘l
HF
rlo x
rE
HU

é
= 7o) uﬂ Z209 G}q
Be B AN RN 243 Sl T 34
-ai"r' 8 gl=-0l9) Al grjAg (o]&y] dhxg
FUE Zolth g dohlls A ozt
‘2101]*%9] SNPs HIEE ZASHE delth

A AQ o7 Wi

ﬂ}%ﬁ ZAEY @A A AE Aol YA
NAL AL AxeA (genomics) 9 TEH
(proteomics) 72 ME-E 7igolch 3 W
& Qe FAA 7 U ReA £

2 gojdogn, 54 Az =xe A4

okt AAReE #AFY ¢ A #
1c}. #2 cDNA microarrayYt high-density
oligonucleotide array <} 7o Ax B~ HAHE ¢

| BojZ

A=A TR I =

oo
zi - R

:l:‘.

=odo oy B fo B

=]

§9 404 28 PP ATY BRE] BAFE
o oA Aot TR B 5 BA 84
o oa) 299E BE §A4 22 95T &

ik,
T, 524 Ee] e JRE A7e AZY
wolz, FTIHORE Al Subel FAHAZ Hobt

ARz Aol Hdd wofsh=A,

A st
AEaA 34 (biclogical process) oAl T3] 2
T

o
o2 ofwl 7%5E sheA Wslo} Bk SNPs Ao
e 2 A7) SNPs AU A48 2 48

7 zgd 92t 8F fd&e HD
Holu}, Bagh Au|g} ujgo] w4 ulAr] o
AYAA s7lede HEsA W
H] 3] %de} dEe dvals dFHU WiE
2 AZH kHo] o] St

2 Aze dolEels e FAA 4d ¥
B 2} *H & Aw wolEE @4 ol gd & A
E Abgol 22 AdA Eddlr|irke olv|
2 %1—‘& A 2 drdaela Fo gle 74

ol g0l & ok

2

FZ ool A= /A LS HOIE

(Gene Expression Data in public domain)

Az @y ok dig 7bg AAZIR Wg
HelEE #3387 e 2 |3 National Center
for Biotechnology Information (NCBI)olA =38l
= Cancer Genome Anotomy Project (CGAP) H|
ojEfH] e] Zolrf,

CGAPE v|= Zg ¢4 (National Cancer
Institute) 7t YA EQ] FAAETH 545 5ok
H Bod ANE FHEY R A BT =T
=& AMEEy] §8 1996 d AEE AldeR, 1 F

BE Q4 479 200 gAze 44 2 o
Be o3l 3FH0R 9 271703 A8E
FAN LA 8l ol

CGAPd gl A4 28 dolei= EST dlo|E]
¢ SAGE dHleoldl F 7k4 FH7F Atk EST#
Zako]l ® cDNA
29 single path
ik Al A2

Expressed Sequence Tags2
libraryel A H-24= A€
sequencing (F71MEEAE

964

CHERRIZH2| ALEIEIX] Aj20® M1 2001




it

AL FHART:
wEtA BE 200~500 bpoﬁ Y= ESTE 9

2 FAG) dg FEE fiv AT gA HAk
T 4 AR e M 27] wfZel, A
#23% mRNAA cDNA libraryE & % 2159
ZIMEEAIE oldd] B EEES UgoE ¥
Al EST o8| 92224 ¥nd JdsiA I
ZHAA e E A TR 2 g #

Atk CGAPoA AAHEE EE EST deolHe
EST delefule]2gl dbESTY E£EHH, RE
EST clone2 #4%He] B]L£9% American Type
Culture Collection, Incyte Genomics, Research
UK Human

Mapping Project Resource Center, ¥ Resource

Genetics Incorporation, Genome
Center of the German Human Genome Project<l]
M Fdg 4 vk % CGAP cDNA library =
Stratagene©|t} Life Tecnhologies A}ol A %’-‘?}3}7{
- NIH®| Dr. Robert Stracusherg® Ed U& +
ST, THEE, EST dleleel 4RL #8424
HE 23 oE gl SAAE BARE o, wE o
® W 97 39 & A58 FED A
& 9% 7 Urhe Holrh NCBIx #lF Al
library ¢} ®]o]El& AHrbelY =4, 20019 89 7¢
A CGAP #eolE(cgapncinih.gov)d] &3&EH
ol AFER] EST libraryys 3 6873 71Z, ¢]&2
517KA] 2R L8 EHEol ok o] F 88677t

ro

o f

Il

im

#7245 (Head and Neck) ogodo] wAE oFE
(carcinoma)& T8 FAYE Z3 9 DNA library
ojt},

SAGE# Serial Analysis of Gene Expression?]
Z%ol2 EST th4l 10 bpRhe A AEE 9T
2 tag® AFSHOEMN, AFH7IMEEAE o
8 Alzel A BEEE A4 FE AYE e F
E e R Rl =

SAGE dl¢|El= B3 AEoA 2EHH tags TF
o 7t tag®] 2 ZHE Y, SAGENA AREHE
tage AAME cDNACA §4 AFEAR QAHE
X F 7P¢ 39 fAEE AFAdA 37 & =

A
3|
A
¢

]

9~10 bpE FHRTE F2 tagE AMEFOEN B
£5F FolX BAUEE &2 v, 7 tag7t
AE AAsteE AEA, b F14 OE A3k
AHAFLE thh HolZnh
T, 2R 5 e 288 #4438 EST o
Blof H|3] Ak 7} o]t tagsE £4 8 SAGE
dolEe fd4 T e 248 g 5 Jdde
g zZH! vk SAGE Hleo[g oA A& S

A=, 20019 8¥ 79 #A SAGE #olE
www.ncbi.nlm.nih.gov /SAGE)9& 14784 &3
FAol A Dojzl 16970 libraryd] ®lo]e7} 3
¥o] gith

NCBI& 1999 f-3A 4@ so8e Bg3 ¥
+ AH-E &7] 93] Gene Expression Omnibus A}
A& LFa, 200041e] GEO #o|EE 7143t Arh
GEOQ #}°|E (www.nchinlm. nih.gov/geo) = TFEH
Az A8 fFH2 T do|He AARE F
F8l32A sl =HOoF SAGE ¥ ol spotted
microarray, high-density oligonucleotide array,
hybridization filter, %5 T}8 A2 o g do
A Hole]E Kol gtk 2001¢ 8¢ 289 A
22t e dlolHe 57070 Alge E3tsht, I #&

o]

Ll o & 2

E/—\

NCBI= CGAP d

=] O
HHe Hlg 2AE

S 2432 a4
S:lt— Thebg BT 2239
% sl AZAL S BA 22399 SR
E_qu} ,g]._g_%_@

cgap.nct.mh.gov/ Toolsc']] Al a7 % o}
SR M £

Gene Finder : WFekg A4
A4 sle] NCBI® NCI9| z}&
FAA AR AZAAFT]

7lgel wel fEAE
dlolgH o] o gl

CHEMA Tl AR 3R] H39d Mg 2000

965



GO Browser : AHga AF FAE 7l AEF
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Head ang neck Non-normatized
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- i epithelium)
Head and neck cancer Non-normalized
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i 2 Poot A and B Setup for Expression XProfiler

P
A 5 Library Name Sequences Ke_ywords
e} itheli P -hormalize
NCI_CGAP__HNT 219 Ty f’:ld and neck, eplthealum,l normal, mouth, EST, CGAP, non-normalized,
Krizman protocol 1, microdissested
NGl COAP HNG 71 head and net.:k. in.vasive, carcinoma, EST, CGAP, non-normalized, Krizman
“‘ - profocol 1, microdissected
head and neck, epithelium, normal, £ST, CGAP, non-normalized, Krizman
NCI__CGAP__HN9 1063 ) p
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& i - i rizm rotacol 1,
NCL_CGAP__HNID =8 h lad gnd neck, carcinoma, EST, CGAP, non-normalized, Krizman prot
microdissected
v/ NGl CGAP HNTI 106 H.ead and neck, epith.eliun?, normal, tongue, EST, CGAP, non-normalized,
‘“ —' Krizman protocol 1, microdissected
Head and neck,tongue, invasive, poorly differentiated, moderately
N NCI__CGAP__HN12 725 differentiated, carcinoma, EST, CGAP, non-normalized, Krizman proteca! 1,
microdissected
head and neck, carcinoma, EST, CGAP, non-normalized, Wrizman profocol 1,
NCL_CGAP__HN16 115 L P
microdissected

wAAE ou sl
A non-unique gene®|@ A (RIME wA"
A)ellA EAE W ool A% BE A48 OE
ibraryoll M 2R E FAA4E 5515 A muniu
B non-unique geneo|$ A9} BHE libraryoliA @A
HAG B SAHA de AAE Eddh
Known gened f@zte] |7]xdo} 2A3s] gzl
Zlo| 3, unknown genet H3# } coding o §-7} ¢
ax]z] W Aotk 7+ 3o eaE FEEd v
7&2} —1—.:% & ')r: °‘EP. A2 E 49
whAsl W Abs gk A 2
[]

[
o2 #B¥E 16714 non-unique known gened

4 FAH2E Gene Info-g— Zg3l¥ EST HolHE
RE) AR $Egs 24 By ogan) A 94,
2 Al Tl ulﬂ AHLE A& F o

== T A=

UniGene (gDNA, mRNA, EST, protein & Wx%

2 E sequence T8, LocusLink (G404 44 $1x)}
linked markere] @3 AH), OMIM (Online

Mendelian Inherifance in Man @ AFe| #2212k 3
Hel Ao g 2 &), SNPs (FAA Fw 9
SNPs Z41) Ze] dio|gdjo] AR dAAE e FAAA

o Ul Tk 4R @S & o A4 Al

| 4= ribosomal
Lok, kertin 6A %} desmoplaking:
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3
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afe] A4 A :il (NCI_CGAP_HNI11}% t}
2 1ibrary°ﬂ A ZAHAAT AggedFE
(NCI_CGAP HN12) o MHe dAsAl o2 104 7
o] 4HA FAA ZEo|A Catenin delta-12 5
g Wkl Catenin2 A)ET Wil 20 cadherin
cytoplasmic domaine] HZAEE GWlAZ EGF
receptor, PDGF receptor, 18|37 CSF receptor&
T ANeHgd ® o sredl 9F cell
transformation®] &%t} Cadherin/catenin 23}
A2 g FALAAE delta~catening)
AEd 714E 7hgdel =t Dillon F2
}\g O ¥}zl

O
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my

{invasive ductal breast carcinorna)

Mo W6
2] 9F 10% A delta-catenin® W&EHo] AT A
AL Brg up ool wiokA §o HRYSYF
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I 3. XProfiler Resuits (Libraries In A: NCI__CGAP__HN11; Libraries in B: NCL_CGAP__HN12)

DL R Umque Genes :
" Subset

Non—Umque Genes

S R Known j - Unknoiwn Knovm i Unknown

A 0 32 120 56

B 0 24 205 52

Alr B 0 56 309 104

Aand B 0 0 16 4

A minus B 0 32 104 52

B minus A 0 724 189 48

H 4. ¥Profler Genes (A and B, Knawn, Non-unigue)

Csymel Name Sequence D COAP
ARLGIP ADP-ribosylation factor-like 6 interacting protein 031885 Gere Info
B2M beta-2-microglobulin NM__ 004048 Gere Info
CANX calnexin NM__001746 Gene Info
DsP desmoplakin (DPI, DPI) NM_004415 Gene Info
EIF253 eukaryotic translation initiation factor 2, subunit 3 NM__001415 Gene Info
HRIHFB2122 putative nuclear pretein NM__ 007032 Gene Info
KRTEA keratin 6A NM__ 005554 Gene Info
RAB7 RABY, member RAS oncogene family NM__004637 Gene Info
RPL12 ribosomal protein Li2 NM__000376 Gene info
RPL13A ribosomal protein L13A NM__012423 Gene Info
RPL3S ribosomal protein L39 NiM__ 001000 Gene Info
RPL44 ribosomal protein L44 NM__021029 Gene Infa
RPL5 ricosomal protein L5 NM__000969 Gene Info
RPS3 ribosomal protein 83 NM__001005 Gene Info
TPTI tumnor protein, transiationally-controlled 1 NM__003285 Gene Info
UBAS2 ubiquitin A-52 residue ribosomal protein fusion preduct 1 NM__003333 Gene info

v 2 &9 #gAlmloE (NCI_CGAP__HNi2)
3 FE libraryollA 2AEGA T A4 HAg sy

{(NCI_CGAP_HNI11)oA <= 2A= A %2 189 7
9 #4874 BRolk, o] B0l $AAE ok}
£ AZS WE E437 ¥ NS BGSE 427

Eo] w+d, £ H3 histone 3A%} 3B, histone
deacetvlase 3, helicase-moi, fopoisomerase 1T alpha
9} 7Zro] DNA BAiv} RNA HAp| #Hoshs 74
2}, g Ao 83k 17 29 ribosomal protein,
I3 AE S d4He Hol2E W A
A5l= transferrin receptor$} ferritin®] AUTH 1

Bl A4S ZAE 9 2493 359 29

A7} 9= High Mobility Group Protein 1 (HMG
el AR

ol & fAA #E WWE cDNA library
5L g8 Axde ] 7t mRNA #2448 txdde
7ol 2A8kA gk AE 7004 AN FE
<+ At} A2} ‘2‘ e & o 33 dF
of AuA 57 &, L3 zlo| 7t
T g A o R o = 4%
A g7 QERA & Eo] GETh o|EE &
Belgl= BA w37} Digital Gene Expression
Displayer®]t},

#
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i 5 DGED Results

Total Sequences in Pool A: 244
Total sequences in Pool B : 322
Total libraries in Pool A1 (NCL__CCAP__HN11)
Total libraries in Pool B : 1 {NC|_CGAP__HN12)

p-value filter : 0.1

TR : S e ne Ubraries o Seguences Seq Odds - Chi Squ =/
Symhql . Gene Name = aAcfcezs_sFoh A8 A B e B .- S -P(_ o S
S100A8 3100 Calcium-Binding Protein A8 | NM__ (002964 1 0 6 0 NaN 4.67e-03
KRTS Keratin 5 NM___ 000424 1 0 4 0 NaN 2.11e-02
- EST BG573828 1 0 4 0 NaN 2.11e-02
- EST AW275730 1 0 3 0 NaN 460e-02
RPL3A Ribosormal Protein L37A NM__000958 0 1 0 4 0 8.06e-02
ACTB Actin Beta NM__001101 0 1 0 4 0 8.06e-02
NM__001518
NM__ 132989
GTF2I General Transcription Factor 2 NM__033000 0 1 0 4 0 8.06e-02
NM__033001
NM__D33003
NaN : Not a number, 220! B} 02l ZS.
3) Digital Gene Expression Displayer (DGED)E 0|2 o) pool AdlA HAd 27] o4 A T"r%iz}.—%

St SEA} U H(D

©Ed] FAA §55 28 DNA xProfilero]
Hlsl, DGEDE §4 #8147} A48 library pool A
oA #ZAE= ALl library pool BejA THakE=
ALE vaste] {17 38 ol F94E& Chi-
square H|IAER ZHZ8),

Chi~square HIZE+= poal AdfA] 1 751_5]{— =8
TR a9l ok aE AYT RE FAA F9 vy
(ThAl o] 2gE AR FA34 ANA a7t 2]
3= 912)7) pool BolA WA= E4 SAA a9
T8 aE A9 BE AR o] ¥ 2EAE E
o] 71 p gho] 005 ©|8tY w pool A9 pool BellA]
A7} a9 ‘:slaq A7l d2oi & 4 9l

AFEEFH 2 cDNA xProfiler®} 7+& o830 ﬁ eSS
£ A% ?111 library =55 4&t) Pool A
pool BY| libraryE Agdt & 5 714 ¥ 5 pool
Adl S $449) A2 239 p ke AYoL 2

A& o]sshd Ak
A HA el Pool Ad 9 #
A= 718 ghe] 22 Fo] e, I

T 23 Eoluk woF poal Ay TR ¢
3. pool BellA tho] W= fRxle] fdt ARE
BT A7 Aod o] & 028 AAsE A Zo
p7tel 718 ke 0012 Hof ¢, 1 ¢uE AM
%7} p &l 001K & AL Agse Kol
% p ol 005HT 2 o fod RO F45)
D?c, 0052 AAsE A 23, F940] ot
EH B §AAE 4T duE o £ ez 44
'6']— )~_1|:__ glg].
0z} 0.1¢] WLE AbE3te] NCI_CGAP__HNII
F NCI_CGAP_ HN12¢] §Ax ¢ uyg &
A% % 59 2L AAE AUtk o7]eA total
sequence -5 ¥ 20| A28 EAE F8¢] & 71
ohet 4 Az dojzl FRe F 7kAgo|dh
E 59 library®t sequence 9] £xp= z
poole Al S8 FHA] TAE lbrary 9
sequence 7% 27} ‘—}E}"ﬂq S100A8, KRT5, 1%
T % 7Y EST 5 BF 4 M f4dx71 A4 4
Hof= @=L} J%W\b%‘” oA} Lgl=A] oke
B p #E BT 005ET Aok HelA (pd0.0806)
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A 6. DGED Resulis
Total Sequences in Poot A 815

Total sequences in Pool B : 455
Total libraries in Pool A 3
Total ligraries in Pool B: 3

p-value filter : 0.05

- EST AWZ38182

NaN 1.88e-27

1 0 0

KRT4 Keratin 4 076495 2 0 18 0 NaN 1.03e-03
RPSZIA Ribosomal Protein 27A NM__002954 i 1 15 1 8.51 1.30e-02
- EST AWZ38163 i 0 g 0 NaN 2.45e-02
KRT13 Keratin 13 NM__ 002274 2 ] ] 0 NaN 3.40e-02
- EST AWZ38421 1 ] 7 0 NalN 414e-02
GTT1 NM__020151 1 0 7 0 NaN 4. Me-02
- EST AW438529 i 0 7 0 NaN 474e-02
S100A8 S100 Calcium-Binding Protein A8 | NM_ 002364 3 2 a1 1 2.14 2.42e-02
RPL37A Ribosomal Protein L37A NM__000398 G 1 0 4 0 7.34e-03
ACTB Actin Beta NM__001101 ¢ 1 0 4 0 7.34e-03

NM__ 007518

NM__032999
GTF2 General Transcription Factor 21 NM__ 033000 0 1 0 4 0 1.34e-03

NM_933001

NM__ 033003
SPRRZA | Small Proline-RichProtein 2A NM__005988 0 2 ¢ 4 0 7.34e~03
S100A7 5100 Calcium-Binding Protein A7 | NM__002863 0 1 0 3 0 2.03e-02
BATY HLA-B-Associated Transcript 1 NM__ 004640 0 1 0 3 0 202e-02

A member of RNA helicases

o] Z2F YojXXg w2 AFAHLFoA B F libraryelA] BAHR 0 A AHAS library©l
o] $7tE #FAE RPL37A, ACTB, 23 4 38 2A5A gt
GTF2l 5 Al 7147} 9o, = 59 69 £4 22 s Be R4 497t

FA4E AT E pA e o g2
library & 43k Aeolth TefA o|Wele 77 W
A4 Wygabsl (NCL_CGAP__HN7, 9, 11)¢ A
2 k2 (NCI_CGAP_HNS, 12, 16)& 03} 0.059]
Blg AMSste] Wlas) Hgkth I st 4749 EST
¢t KRT4, KRTI3, RPS27A, GTT1, I3 X
SI100A8 Fol ¢Fell el A4 HAEAAT M &
W S B W, RPL37A, ACTB, GTFZI, SPRR2A,
SI00A7, 12]3 BATI 52 U294 & 2L
By (& 6).

&, #9442 thd dojAAT (p40.0582) ¥
CDNA xProfiler ¥4 o)A aF=d| 0t W= {4 A7)
FH9% HMGIF FTLS o435 F 79 ¢

PE0F AFSHEAM KRT
S100A83 7o) AuM|®E EAF I SR o
L zal-/g—}b g ksl 8 } 1:11--54 7 chal )
4 (GTF2L BATL RPL37A), AE 24 (FTL)
HAEHMGL) o] FoAste FAA Tdo| Frlst
AL & 4 9tk ¥ Northern blottinge]y
RT-PCRZ] £87 W&L Wasis Ao A
7+ RNA && ZT3eted §F ol &dte
718 A

KRTS, KR’I‘IB k) il

S
[5]
4, K
Ex
=

fir &

beta-acting] wdo] dEofA o FHakg
ako) 7} gt AdEael 2R ohd e Z
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T 7 59| HENZUATH HHE HAF HO| (Unbalanced)
Bandg Abnermality Morphology Site - Cases

ipl add{1){p11) Squamous Cell carcinoma Tongue 2

p13 del(1)(p13) Squamous Cell carcinoma Tongue 4

1p22 del(1)(pez) Squamous Cell carcinoma Tongue 2

1q10 i{1)(g10} Squamous Cell carcinoma Tongue 3

g add{1){q11) Squamous Cell carcinoma Tongue 4

111 del(1)(g11) Squamous Cell carcinoma Tongue 3

3N add{3)(p11) Squamous Cell carcinoma Tongue 2

3p del(3){p11) Sauamous Cell carcinoma Tangue 3

3glo i(3)(gi0) Squamous Cell carcinoma Tongue 5

ap add{4)(p11) Squamous Cell carcinoma Tongue 2

5p10 i(5)(p10) Sauamous Cell carcinoma Tongue 4

6g21 del(6)(q21g25) Squamous Cell carcinoma Tongue 2

625 del(6)(g21625) Squamous Cell carcinoma Tongue 2

7422 del(7)(ge2032) Squamous Cell carcinoma Tongue 2

7932 del(7)(q22q32) Squamous Celi carcinoma Tengug 2

apii add(8)(pl1) Squamous Celf carcinoma Tongue 6

8p21 del(8)(p21) Squamous Cell carcinoma Tongue 2

8q10 i(8)(q10) Squamous Cell carcinoma Tongue 1

9n13 det(9)(p13} Squamous Celi carcinoma Tongue 3

9ql1 (9 g1) Squamous Celi carcinoma Tengue 2

10010 i(10}(g10) Squamous Call carcinoma Tongue ?

10028 add(10)(¢es) Squamous Cell carcinoma Tongue yd

11p11 add(11){pI1} Squamaus Cel} carcinema Tongue 2

12011 add(12){p11) Squamous Celi carcinoma Tongue 3

12024 add(12)(qge4) Squamous Cell carcinoma Tongue 3

13p11 add(13}(p11) Squamous Cell carcinoma Tongue 3

14p11 add(14)(p11} Squamous Celi carcinoma Tongue 6

14015 der(14:15)(qi19;q10) Squarmous Cell carcinoma Tongue 2

15p11 add(15)(p11) Squamous Cell carcinoma Tongue 8

15g10 der(14;15)(q10;q10) Squamous Cell carcinoma Tongue 2

19913 add(19¥(q13} Squamous Cell carcinoma Tongue 3

20013 del(20){q}3) Squamous Cell carcinoma Tongue 2

21910 i(21){g10} Squamous Ce!l carcinoma Tongue 3

2121 del(21){q21) Squamous Cell carcinoma Tongue 2

Xg10 i(X){q10) Squamous Cell carcinoma Tongue 2
AA ¢DNA arrayd ol&a 3749 AMxEgE Wb oluz} 1738 A AR} RPL37A,
{renal cell carcinoma)& A4 AlAtuzA = v 73] Transferrin receptor, HMG1, GTF2I, J#12 FTL
AFo LA 95 FHxr WEHo] oJEA Wil T E¥stagied, FTLE A3t vheA] At
A BN AT A0 180 ZAKD 350 = TF AMEUIEAN 2712 AL FAE 4 2
o] ¢cDNA F 1738 7|7} gFed A Wde| F71 B Ay,
sk, betamactine FEA S48 FA4
Z9] Figdch wigbd DGED 24 ZAxrt AR 4) GMF|Q| Recurrent Aberration Z34H
2 Ahold TFs RS EoEYch THe-& Mitelmen BlolE]mlo] o)A dEolx Ba

g72
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E 8. 728 Hl0lE{H|0|2 HA0(E

Name i

Web Address and DESCI'lptIDn

Human Genome Project Working Draft

b[O ~mirror, kr apan. net/human __genome/

FISH~-mapped BACs

cgap.nci.nih.gov/Chromosome/CCAP__BAC_ Clones
A set of BAC clones that have been mapped cytogenetically by FISH and
physicaily by S1Ss to the human genome.

SNP Maps www.nchi.nim.nin.gov/SNP/Database of SNPs and other genetic variations.
CGAP cgap.nch.nin.gov/The Cancer Genome Anatomy Project
SAGE www,nchinim.nih,gov/SAGE/Gene expression results from SAGE tags.

Gene Expression Omnibus

www.nchinlm.nih.gov/geo/A public repository for expression data.

UniGene

www.ncbi.nlim.nih.gov/UniGene/Hs Home
Qrganization of transcribed sequences into gene-based clusters.

HomoloGene

www.nebi.nlm.nih.gov/HomoloGene/
Putative homalogies among human, mouse, rat, and zebrafish.

Homology Map

www.ncbi,nim,nih,gov/Homelogy/Blocks of conserved synteny between mouse and human.

LocusLink www.nchi.nim.nih.gov/Locuslink/Focal point for genes and associated information.

OMIM www.richi.nim.nih.gov/OMIM
Guide to genes and inherited disorders.

GeneCards nciarray.nci.nih.gov/cards/A database of human genes, their products and their involvement
in diseases which offers concise information about the functions of ail human genes,
mgc.nei.nin.gov/

MGC The Mammalian Cenz Collection to provide a complete set of full-length (open reading

frame} sequences and cDNA clones of expressed genes for human and mouse,

Mitelman Database

cgap.nci.nih.gov/Chromosomes/Mitelman
A Database of Chromosome Aberrations in Cancer,

BLAST
the human genome

www.nchi.nlm.nih.gov/ genome/seq/HsBlast
Corapare your sequence to the genome or its gene products.

VAST search

www.ncbi.nim.nih.gov/Structure/VAST /vastsearch
A structure-structure similarity search service,

SECEE D ERERE

Chromosome Aberration 734191
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Y+ unbalanced). H4] {all £+ 62714 =4 5 &) add(19)( q13)°] B2E w2

v, F9 (all B 199704 Fok & sk 5ol W T Bl & Al 77 gl HAska 385
TE dEe & AN £ otk 39 F ¥HE 19 ©] unbalanced aberration®] A E 3=, 3714
AF T OEBAEYEE sy, el wAE add(19)(q13) ¥ SPRR2A ¢} S100A7 & A7} 9]4]
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) B FQrl ook Ad¥oE Ay FHAAER 1 blast search (www ncbinlm.nih.gov/genome/seq
AR Y o] Y] EHu o3 ojW F /HeBlast) & o @M, EST/E 248 {4
Aol QA Brh WEG ATE & 4 A% EE 48T 2EL 7U9 L8 AUAE 22T

SNPs A& A4 A3z KRT4, KRTI3, GTTI, T Sith olgA A= WA FAA} dEe A

RPL37A, GTF2I, SPRR2A, 1837 BATlo|& of ol 9L leA 208 AFE2 T 5 YL A
SNP7} EAISHER, ol F2at vhaAde] 45 4 olt},

3 o #He] AdeA, 72 FEAI BHE wEe] opA| Rt e & A g7kA g dio|Eu]e] ek 7|}
E LA R 01‘% A 7s A AT ¢ F83 UM0|EE E 34 AestErh

Atk ESTY 7 wxEE Alw dolguo]id
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