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Protein Function Finding Systems through Domain Analysis on Protein Hub
Network
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We propose a protein function finding algorithm that is able to predict specific molecular function

for unannotated proteins through domain analysis from protein—protein network. To do this, we
first construct protein-protein interaction(PPI) network in Saccharomyces cerevisiae from MIPS
databases. The PPI network(proteins; 3,637, interactions; 10,391) shows the characteristics of a
scale—free network and a hierarchical network that proteins with a number of interactions occur
in small and the inherent modularity of protein clusters. Protein-protein interaction databases
obtained from a Y2H(Yeast Two Hybrid) screen or a composite data set include random false
positives. To filter the database, we reconstruct the PPI networks based on the cellular localization.
And then we analyze Hub proteins and the network structure in the reconstructed network and
define structural modules from the network. We analyze protein domains from the structural
modules and derive functional modules from them. From the derived functional modules with high
certainty, we find tentative functions for unannotated proteins.
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ABF2 Nucleus GGC1 Mitochondria No
BNIL Bud SLT2 Nucleus No
JSNL Unknown APA1 Nucleus No
ACEZ Bud HDA2 Nucleus No
| LsMi | _Nuclews | YOR320C Vacuole No
MCM2 1 i
[VELO33C | o | 53 | o | e
 nkdmiiutited I
ABF2 Mitochondria |  GGC1 Mitochondriz Yes
BEMIL |  Bud FAR1 Cytoplasm | Yes
cpciz Cytoplasm | SLT2 Nucleus Yes
CLB2 Cytoskeleton SLT2 Cytoplasm Yes
CLB2 Cytoskeleton MRPLS0 Nucleus Yes
Lsmi Cytoplasm SWIL Nucleus Yes
BIM1 C YBR095C ER Yes
MCM2 Cytoplasm INH1 Mitochondria Yes
MoB1 C; DBF2 Bud Yes
MPS3 Nucleus HTZ1 Nucleus Yes
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3. MIPS 7|5 7iH|12]

01 METABOLISM

02 ENERGY

10 CELL CYCLE AND DNA PROCESSING

11 TRANSCRIPTION

12 PROTEIN SYNTHESIS

14 PROTEIN FATE (folding, modification, destination)

16 PROTEIN WITH BINDING FUNCTION OR .

COFACTOR REQUIREMENT (structural or catalytic)

18 PROTEIN ACTIVITY REGULATION

20 CELLULAR TRANSPORT, TRANSPORT

FACILITATION AND TRANSPORT ROUTES

30 CELLULAR COMMUNICATION/SIGNAL
TRANSDUCTION MECHANISM

32 CELL RESCUE, DEFENSE AND VIRULENCE

34 INTERACTION WITH THE CELLULAR

ENVIRONMENT

28 TRANSPOSABLE ELEMENTS, VIRAL AND PLASMID
PROTEINS

40 CELL FATE

M DEVELOPMENT (Systemic)

42 BIOGENESIS OF CELLULAR COMPONENTS
43 CELL TYPE DIFFERENTIATION
99 UNCLASSIFIED PROTEINS

1 2 0 W 12 14 16 18 20 30 32 34 36 40 41 42 43 99
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1 pkinase—core, pPKinase-likKe, Ser-thr-pkinase,
Ser-thr-pkinase-AS, Tyr-pkinase

2 pKinase-core, pkinase-like, Ser-thr-pkinase,
Ser-thr-pkinase-AS, Tyr-pkinase, WD40, WD40-like,
AAA+ATPAse-core, ADH-N, ADH-Sf-Zn, ADH-Zn-bd, CBM-21, GAPDH,
GAPDH-I, GAPDH-liKe, Myosin-head, PG-mutase,  6Pfruct—Kin,
6Phosfructo-kKin

10 pkinase-core, pPkinase-like, Ser-thr-pkinase,
Ser-thr-pkinase-AS, Tyr-pkinase, WD40, WD40-1ike,
AAA+~ATPASe-core

1 pkinase—-core, PKinase-like, Ser~thr—pKinase,
Ser-thr-pkinase-AS, Tyr-pkinase, WD4Q, WD4O-like,
DEAE-1ike-N, Euk-arc-LSM-core, Fungi-TrscrpN, HelicaseC,
Helic-SF1/8F2-ATP-hd, Histone-fold, LSM-related—core,
LSM-snRNP-core, RRM-RNP1, Znf-C2H2

12 DEAE/DEAH-N, DEAE-like-N, Helicase-C, Helic-SF1/SF2-ATP-bd,
NA-bd-OB-fold, TransI-elong-init/rib-B~barrel,
tRNA-1igase-11

14 pKinase-core, Pinase-like, Ser-thr-pKinase,
Ser-thr-pkinase-AS, Tyr-pkinase, WD4O, WDAO-like

16 WD40, WD40-like, AAA—ATPAse—core, AAA+ATPAse-core,
ABC-transp-like, ARM-Tike, DEAE-1ike-N, ENTH-VHS,
Helicase-C,Helic SF1/SF2-ATP-bd, Nucleotide-bd, Prefoldin,
RRM-RNP1, SH3, TRP-like-Helical

18 PKinase—core, PKinase-1ike, Ser-thr-pKinase,
Ser-thr-pkinase~AS, Tyr-pkinase, WD40, WD40-like,
Cyclin, Cyclin-A-B-D-E, CyclinC, Cyclin-like, Cyclin-N,
Cyclin-related, Cyclin-related-2, RabGAP-TBC, RhoGAP,
Rho-GAP

20 pkinase—core, pKinase-like, Ser—thr-pkKinase,
Ser-thr-pkinase-AS, WD40, WD40-like, AAA+ATPAse-core,
ARM-like, ENTH-VHS, GTPase-Rab, GTPase-Ras, GTPase-Rho,
MFS,  Mitoch-carrier, Ran-GIPase, Ras, Ras-trnsfrmng,
Small-GTP-hd, Sub-transporter, Sug-transporter,
Sugar-transpt, SNARE, t-snare

30 pkinase-core, pkinase-like, Ser-thr-pkinase,
Ser—thr-pkinase-AS, Tyr-pkinase, GIPase-Rab, GTPase-Ras,
GlPase-Rho, M-pesterase, PH, Ras-trnsfrmng, RhoSAP, Rho-GAP,
Small-GTP-bd, T-phtase-apaH, t-snare

32 pkinase-core, pkinase-1ike, Ser-thr-pkinase,
Ser-thr-pKinase-AS, Tyr-pkinase, WD40-1ike,
AAR+-ATPAse-core, CheV-like, M-pesterase, Response-reg,
RRM-RNP1, SH3, Thiordxn-fold, Thiordwn-like—fd, TPR-1,
TPR-like-helical, TRP-region, Znf-C2H2

34 PKinase—core, pKinase-like, Ser-thr-pkinase,
Ser-thr-pkinase~AS,  Tyr-pkinase,  AAA+-ATPAse—core,
EF-hand-Ca-hd,  MAP-Kin,  M-pesterase, Rho-GAP,  SH3,
Thiordxm-Fola, Thiordxn-1ike-fd, T-phtase~apaH,
Wing-hlx-DNA-bd, Znf-C2H2

40 pkinase-core, pkinase-like, Ser—thr-pkinase,
Ser-thr-pkinase-AS, Tyr-pkinase, WD40, WD40-like,
Cell-Div-GTP-bd, GTPase-Rab, GIPase-Ras, GIPase-Rho, PH,
PH-type, Ras, Ras-trnsfrmng, Rho~GAP SH3, Small-GTP-bd

41 Alpha-tubulin, Cell-Div-GTP-bd, DEAE-1ike-N,
Gal-oxid-central, Helicase-C, Helic-SF1/SF2-ATP-hd,
Kelch-1, Kelch-2, SH3, SNF2-related, Tubulin, Tubulin-FtsZ,
Tubulin-FtsZ-C

42 pKinase-core, pkinase-like, Ser-thr-pkinase,
Ser-thr-pkinase-AS, Tyr-pkinase, WD40, WD40-like,
MA+ATPAse-core, EF-hand-Type, GIPase-Rab, GIPase-Ras,
GTPase-Rho, PH, PH-type, Prefoldin,Ras, Ras—trnsfrmng, SH3,
Small-GTP-bd

43 pKinase~core, PKinase-like, Ser-thr—pkinase,

Ser-thr-pkinase-AS, Tyr-pkinase, WD4O, WD4O-like,
GTPase-Rab, GTPase-Ras, GTPase-Rho, PH, Ras, Ras-trnsrmng,
Rho—GAP, Small-GIP-bd, SH3
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HEEe FATEAY 7690 30,2, 3, B 15 F oA 1 AEAEIA 57 7o) 60%o) HAlste
shjolde TRaL USE ¢ 5 Uek ol AHB T A%E F 26/ w0l 1 3 9% uvdse) 14
8 E=ril AagS o83 AAE vEYZ EEL V) 9 27 FE g dis F8 7% 2 F8 7T $A
SHo2 Ay BAE BEYS GAT F Yot WSS [E 6108 ANFAG [E 6194 14 A5

SollMe 7% FAMI S BE(T747)0) 27 45249
(6189 B3 TS Y 5 ) oA 2
dMe 14 F38-4 ol &3 v|x| dHide] 7]

YER118¢ : $11:14:32:34:40; o =i},
32:40:42:43;
01:11:30:32:42;
Ao 16:20: H 6. 13}, 2% ASXIB0IN T2 7159 A HIE
01;10;14:30:32:34;
40;42;:43;
10:11:30:32;40; .
01:10:14:30:32:34; hub 51 | 42 76.17 10 541
40:43; hub 54 | 11 94.03 11 72.31
01:10:12:16:30:40; hub 55 | 10 91.07 10 75
42; hub_56 | 14 78.05 10 50.82
01:10:14:20:30:42; hub 57 | 1 79.21 42 54.04
01:10:14;30:32;40; hub 58 | 10 61.67 10 71.19
43; hub 59 | 10 85.99 10 52.68
01:16:30:40;42:43; hub_60 | 20 95.83 14 59,09
88: 16:30:40:42;43; hub 61 | 42 61.23 10 55.21
10:16:34;40;41;42; hub 62 | 42 61.12 10 56.22
43 hub 64 | 10 73.73 42 61.02
20:30:40:42:43; hub_65 | 42 64.12 42 54.35
01:14;30:34;40:42 hub 66 | 42 66.67 10 54.88
43: hub_69 | 20 78.26 14 60
011101 1116: hub_70 | 42 7219 42 52.54
i 1i20i30i34:40: huo.71 | 10 78.75 10 75.95
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