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Abstract

E =72 Uz AEogiol FAoA Gl o8 (FozE QAsty ZF gz &
AE BEAMAA Agoz dotdty 7|&e 252X 9 dAAIE $HHE Adc) EZ
A go7F EAoA thgd ez LAHY] g o), o]5 & =23 gdow AF HHs
1, BAolA @ulde] 4L HPss BAES £5 L BYse LEEA §o19
A g8 vwsgich, FAelA gud EAL A4 u, ok e % 2§ 4 WA F
o Addelnel sge ol g3 wE e AbsHAh

Introduction 9} o] Zgez HIAHO 7] uFo

M
He) BEelm¥ors] BAEl MEDLINE 8% wwdel AuHd E48 oiax

I 2 AE dolgyol 2o ZHHEHTA Zete EAlFol Ao B =dAae 94
ol EAMoAN AFoR HRE FFie @ U oL 71EY HEYggEo
AlzEEo] s it} (Hirschman ef al., E2A AAANA o B Lo &
2002). o] A2RIEL FA, @id, AEX  AEZAE dAsts HHE A

ol & JHAE ¥y ol guwiAzlo) RHERFoF 2EZ A= Gene Ontology,

A¥ARE, dude] M i xR, 9% MeSH, UMLS Fo°] 214, Gene Ontology©ll
o] AEPRAAY 715388 F F2 @ x3d FH¥29 A9, calmodulin binding
WA AP AAYRE FE2 A activity (GO:0005516)9F o] Fajxo)
(Park et al., 2001, Park, 2001). o] & 9J&lA] & @ ©¥ad F9) JJal50) FEHOZ 71X
A o Yetd gl o] §& AFoz 9 715 Mgstes §o2 A= Qo
At ATF7F gol AYEAAT (Collier et H MeSH®] - 2 DNA Topoisomerase
al., 2000), 141€ @@ o]Fo] 2 RGS4 Zol AE8oz = Ju, & &
olo] Wi Aol tFF Zo] g, F A
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<DNA Topoisomerase>

MeSH definition: An enzyme catalyzing ATP-
independent breakage of single-stranded DNA,
followed by passage and rejoining of another
single-stranded DNA. This enzyme class brings
about the conversion of one topological isomer of
DNA into another, e.g., the relaxation of
superhelical turns in DNA, the interconversion of
simple and knotted rings of single-stranded DNA,
and the intertwisting of single-stranded rings of
complementary (From Enzyme

Nomenclature, 1992) EC 5.99.1.2.

sequences.
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Sla2p SLA2 gene product

UBA(2) | UBA2

Mcm2-7 | Mem2, Mcm3, ..., Mcm7

hMMS19 | Human homolog of MMS19

o A1) Protein: RGS4
G0:0005516 - calmodulin binding activity
PMID: 10747990
Text: Indeed, Ca2+/calmodulin binds a complex
of RGS4 and a transition state analog of Galpha
i1-GDP-AIF4-.

ScSIslp | Saccharomyces cerevisiae homolog

of SLS1 gene product
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Methods
B E=RAE BAjol Ughhs g of

2 BioCre AtIVE(http:/www.pdg.cnb.uam.es/BioLINK)
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Fate] AgHATh FEAlE
aminophenoxy)ethane-N,N,N'N'-tetraacetic
tetra(acetoxy-methyl) ester (BAPTA-AM)°ll A] 2}
gol £AE@] olo] THHA F= 7
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e A™ (... hasbeentermed 2Fo})

Gene Ontology 89 ¥/ % =83 ¥3
Gene Ontologyd] #o1E2 ZA dwA9 7]
+ molecular function, ¥ <A A

I3 biologlcal process, 18|11
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573 cellular component®
U A dct.* Molecular function®] £o]&2
upAjal oo ulal A ‘activity’ (7,97178),
‘binding’ (3747)), 7IEK6/HE  UYHZAT}
‘activity’ H}2 Stoll= F2 gl Folu} g4
olgol e, erorZ EYE "oE
o] uetA, o] dojr}t ZtEl7le @A I
F¢ oula 1, bindinge.2 ZU= GO 4o
T binding ol Yo widn Agsies

A5 AFE  ougrth  Cellular
component?] $olEL o|Fo] 7tE7lE Al
E Fz HAAste & AA =
Biological process] &©} ux] gt ghofo
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4 http://www.geneontology.org & = A& 2003
d 9¥ vlo]HE AMg3oith

w2} A A ‘biosynthesis’ (8,66271), ‘catabolism’
(8,78171), ‘metabolism’ (2,79771), ‘regulation’
(7,30470), 71Ek@®,186/MHE UHA=d, Z
2o LgE foe F2 oAY G
ol viepte duAe A, Eall, diAl
2 24L& g,

2 =&8dME GO §olEL uAY 2o
o wet Yo FWH2EZ FRHIIL, & &
o] & agent = (predicate, agent) 2 E‘i a9l
oju], agents FZ @i oll} MHEHA}
7}e] 7] 1, predicate bind} regulate?t 7
galgo] FA7b He A4S on| it
=FAMe guizdd zrEsE A
folo wixlg ©ols} activityt} pathway 9}
2ol gojo] Unjxl dolg {F7t5T A
Agjstdct. & Fof, oA 19
calmodulin binding activity:= (bind, calmodulin)
oz g@ddd. ¥4 bindd A, 9o
X3 O F associatelt} interact®} ZS U E
AHE-5] 31, regulate®] 73-¢- activatet} inhibit©]
519 oJu|2 A}E-FH 22 molecular function?]
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biological  process2]
regulation ¥29} B FAF Ze
9 ouie] ol YAEE HAB AME
sklth. 2 9] GO £-o] ‘cell movement’7}
s LB
transmigration of Thl-type cells’$} 7o) A}
dol2 ®IHE F¥E AL, GO 49

‘integral to plasma membrane’©] FAJolA] ‘to

binding

‘I[FN-gamma selectively enhanced

release it from the plasma membrane’$} o] F
EFAol dag Fr= AW, frabdo]
Ag AFoR FoALY FE8E AaH

S B =RNE A8aH Bt
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binding associate, interact
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Regulation | accelerate, activate, augment, block,
decrease, down-regulate, inactivate,

increase, induce, inhibit, prevent,

stimulate, upregulate

GO £9°]E (predicate, agent) 422 ¥ &
e olfE GO &o aME7F FM U
U AL-BoE predicated} agent® Tt
o] 4 WeolA Yetvt:, =G F Alo]

i EBAZ Y& Wk 871 o
oltt, & Fof, dA 194 (bind,
calmodulin) % & FAL-Fo] BAZ Yehta,
‘rRNA modification’ (modify, RNA)EZ T &
%] 3 “the modification of rRNA”2} Zo] A A]
AR FAEE FRE UE4YT,
‘inhibition of caspase activation’< (inhibit,
caspase activation)©2 E@E 4 d=d 4

Aol FAL-Zo] BAZ tehdeh,

o

o
i =1

M & W o

Text: To identify molecules regulating this

interaction, we  generated  FDC-staining

monoclonal antibodies (mAbs) and screened them
to block FDC-mediated

for their ability

costimulation of growth and differentiation of

CD40-stimulated B cells.

A A4 E GO £ ‘SH3/SH2 adaptor
protein activity’7t & &g AX Yet
T ASE YUARL o] FAE ditHez
syl A e F8 #Aol ez

B =RNE O gt

of 4]2) Protein: RIP3

G0:0001719 — inhibition of caspase

activation

PMID: 10339433
Text: Overexpression of a dominant-negative
mutant of RIP3 strongly inhibited the caspase
activation but not the NFkappaB activation
induced by TNFalpha.

o] A1 4) Protein: Grap-2

G0:0005070 — SH3/SH2 adaptor protein

activity

PMID: 9878555
Text: In this study, we report the molecular
cloning of a novel adaptor-like protein, Grap-2
(Grb-2 related adaptor protein 2), using the
multisubstrate docking protein Gab-1 as bait in
the yeast two-hybrid system. Sequence analysis
revealed that Grap-2 contains a SH3-SH2-SH3
structure that has a high degree of sequence
homology to those of the Grb-2 and Grap adaptor

molecules.

olntt 4 B} &9 TxE /M2
= ged, dF 5o, AN GO £
‘regulation of cell growth’] Z} ©ole de
wola YA EHAQN A&/A, F FA-
220 BAYG HAF-AXAT BAZ @
Axo] AUt

o #|3) Protein: mAbs
GO:0001558 — regulation of cell growth
PMID: 10727470
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0] & ‘Xylulokinase’= GO £-0] ‘Xylulokinase
activity’ & vl2 dAAA Aok zEy
EAolA Yeldes $ole GO &9 9]
Hogy FYsAT 713 Apgolud E7I
Mz & 447 difdolth o
& E°l, GO £
activity’9} “Interleukin-15 receptor activity’=
ofo] & o]gate] FAolA ‘DNase IS} ‘IL-
15 receptor’® X HHEch 1 & HddE T
ZE gWA o]E3 GO $o7t TAIR 4
A" 732 93L& 1 dEon’

‘Deoxyribonuclease 1I

initiator protein for DNA replication, but also
effects transcriptional silencing in Saccharomyces
cerevisiae and heterochromatin function in

Drosophila.

a9ele dAgAMHE T EG 4
g dold A FHA AESHAE 7HA
= AT a, dqAAXE gigALE

dto] o7 @l A EFHE A=
At

o] 7] 5) Protein: Rad21 subfamily, Rec8 subfamily
G0:0007062 - sister chromatid cohesion
PMID: 10207075

Text: Our work and that of others defined mitosis-

specific (Rad21 subfamily) and meiosis-specific

(Rec8 subfamily) proteins involved in sister

several

chromatid _ cohesion in eukaryotes,

including humans.

of] A1|8) Protein: Mms19
GO:0006350 — transcription
PMID: 11071939

Text: An  intriguing example is the

Saccharomycecerevisiae Mms19 protein that has

an unknown dual function in NER and RNA
polymerase 1I transcription.

o] #)6) Protein: h-warts/LATS1
GO0:0004674 — protein serine/threonine
kinase activity
PMID: 10207075
Text: A human homologue of the Drosophila
warts tumor suppressor, h-warts/LATSI, is an

evolutionarily conserved serine/threonine kinase

and a dynamic component of the mitotic

apparatus.

of| 4]9) Protein: LDLR
G0:0006629 — lipid metabolism
PMID: 10049586
Text: The low-density lipoprotein receptor
(LDLR) family is a group of related glycoprotein
receptors that are bound to by a diverse array of
ligands. These receptors play critical roles in the
endocytotic processes of plasma apolipoproteins
and therefore regulate cholesterol homeostasis

and lipid metabolism (Krieger and Herz, 1994).

o] ] 7) Protein: ORC
GO0:0006260 - DNA replication
PMID: 10438470

Text: The origin recognition complex (ORC) is an
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Experiment and Results

B =fdME GoA ZRAEAN FHT
Swiss-ProtTTEMBLe] E3tg @wa 3z GO
4o AAA dolE F 3037 d@EEA
2 FEdolE 2 AT GoA HIolH
oA dAE GO §o1& G0 HEH )
2 BFeld 337 Zo] Jerdoh

E 3. GoA ZH 20 Jeld ez
o HE

E &

25 el np(B Ao BATIE LER()IA
3l np(Fol BA)E AE(
(e Fgse duig WE

TWe ol AAE HE7la wXY)e X¢ Y7t
well &gt oot}
8 http://www.ebi.ac.uk/GOA/

Fhell 2] &5 d] o] Bl ol A
AHS-E Bl (W)
Molecular function 105
Biological process 140
Cellular component 58
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AN GO o] F 853 1,087
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AL AAE S 41 235
Ry 72.1% | 42.5%
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of| 4] 10) Protein: E47
G0:0045595 — regulation of cell
differentiation
PMID: 10781029
Text: The E2A protein E47 is known to be
involved in the regulation of tissue-specific

gene expression and cell differentiation.

Discussion

REAFTEF FA A Yete ddA o
£-2 Gene Ontology?d] £9ol9 AAAF7] ¢
& Chiang et al. 2003%} Raychaudhuri et al.
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