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EREH ARG fE 4T,

r(iyk) = s(i,k) — maxy.,(a(i, k")) +5(i,k), (3)

min{0,7 (ko) + >, Ymax(0,r(/ k) } i = £,
a(i k) = 4
{Ei,#max(o,r(i',k)) vi = k.
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K () FimR,
e(i) = argmax,e ¢(a(i k) +r(i,k)). (5)
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B R KM PEAERE s D B AREARE RIS E s (k. k) I REL A
W EEREK

@ MR RFBIEEE (k) FEEERE o,k K 05
@ BRIFEARG) MAKW;
Q@ MRFAREEFBENABEMREENT n KEFZML BRLBE L.

5 XBWHERHSH

5.1 XRHYE|RBHYICE
2 3SR PR R R O R 4 A0 M A AL A 4 B R B R LR E Rat Genome 230 2. 0 38 R AU K B 2/3 FFUIBR
5 A AR LB AT AR ZE 2 b6 h,12 h,24 h,30 h,36 h,72 h,120 h, 168 h 9 /B (] 15 9 2 B 5 34
EEF#EAE NCBI GEO #EE (accession number: GSE55434). B BB F AW H L IER fold change>>3
M F 3 p-value<<0. 05, Pk i 1068 I AFHAE MK E A , 1% Bl Z-Score 4T M B AL 2.
EASE BB RN AREUMEER s, RESH sk, DR FER s BRXT AR EEN P AELHEER
¥ABHO.9.
5.2 BRI
WEREFEEBAD LRRREE B 0 ANRE I TRIEREHAE BN, SRS 5 MRERER
AT ERFE R RS IMER 1 R,

£l SARBENBERAYREREITLER

2 SR e R p-Value {§ HERER HAEEE EREE kH/%
ARHGAPI11A, ASPM, AURKA, AURKB,
BUB1, BUB1B, CCNA2, CCNB1, CCNB2,
CCNF, CDC20, CDC25B, CDK1, CENPF,
CENPK, CKS2, DEPDC1, DLGAP5, ES-
PL1, FAM83D, HMGB2, HMMR, KIF11,
1 Cancer Cancer 4. 83E-07 44 62 71.0
KIF20A, KIF20B, KIF22, KIF2C, KN-
STRN, MAD2L1, MKI6é7, NUSAPI,
PARPBP, PLK1, PLK4, PRC1, PTTGI,
RACGAP1,RRM2,SMC4,SPC25, TOP2A,
TROAP,UBE2C,UBE2T
TNFRSF9, BCL3, Cllorf82, CDCA2,
epithelial ne- FOXM1, 1IL34, KIAA0101, LCN2,
2 Cancer 1. 41E-03 18 26 69.2
oplasia NDUFC2,NUF2,RAD51, RAD54L, RFC3,
STMN1,SUV39H1,TRIP13,TTK, TUBB
Cellular
proliferation MYC,CGREF1,CXCR7,FABP4,IMPDH2Z,
18 Growth and 4. 50E-04 7 13 53.8
of cells LPIN1,MAP3K8
Proliferation
Cellular- HGF, APOE, AVPR1A, CCND1, Ly6a,
proliferation
38  Growth and ¢ cell 1. 42E-05 MBL2, MCM8, MEF2C, PUS7L, SER- 11 14 78.6
of cells
Proliferation PINE1, TGFBI
CXCR4, CKAP4, DIAPH3, ELOVL3,
adenocarci-
43 Cancer 5. 31E-05 FAM171B, FGF13, KCNC1, LSM7, 10 12 83.3

noma

P2RY10,SLC24A2

MR B L RKRE L TE cluster] 1 62 NEEF 44 N SBIEAR K, cluster2 i 26 MEEHF 18 /M5 Lk
e AR IR B R HE A 5% cluster]18 B 13 NEFEHWH 7 NS A %, cluster38 By 14 NEFFHF 11 4
SH MM AE %, clusterd3 B9 12 NMEEAE 10 MEHIREA L.
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RS E, kP CAEFEAEA R EEPRELABERNHANREITE, 2P REH MYC I
HGF FR7ERI RS 18(FR 2)MBPE K 38(FK 3) , WAL R A 1 FixR.
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Bl AR kg R AR

B 1P, EERRRMEFL—BG BERAMET LR EAHR B A BRRREBHRE. BE (P, %9
O MYC REFBHAMBEERESBTEERERAN —TREER . R M ERXEEE T EEZNREE
A, —8 IR FARE N CGREF1,COBLL1,IMPDH2,LTV1 §1 TGFB1 a] fEZ E A%, X[ 14 F R X
B MYC EF7E X BAFHEFER TGFBL i) mRNA Rk, UM AR RAT MYC REERRE R R
% IMPDH2 2R a9 A R T MH/ER. shoh, HRERN B E K 7E “Myc Mediated Apoptosis Signa-
ling”fF S @BH . Z5HRATER, N FHFENBHME L EERERA , XSRELER - @1 EH
IR P A SE R R AR W LUBI A TT RE A R IR EXR R W LR BIFR S,

®2 REBHEAAUEER

w5 ER % K 3L BE AL R [23:5)
1370361_at CGREF1 other 0. 851 38 0 -2 0
1376868 _at Coblll other 0. 851 38 0 —6 0
1397050_at CPNES8 other 0. 851 38 0 0 0
1367940_at CXCR7 G-protein coupled receptor 0.851 38 0 0 0
1368271 _a_at FABP4 transporter 0. 851 38 0 0 0
1370023 _at GJA4 transporter 0. 851 38 0 0 0
1388629_at IMPDH2 enzyme 0. 851 38 0 —1 0
1383149_at LOC684122 other 0. 851 38 0 0 0
1377599_at LPIN1 phosphatase 0. 851 38 0 0 0
1372312_at LTV1 other 0. 851 38 0 —1 0
1369393_at MAP3KS8 kinase 0. 851 38 0 0 0
1368308_at MYC transcription regulator 0. 851 38 0 0 0
1393072_at UBE2Q2 enzyme 0. 851 38 0 —1 0

BE M H,CCND1 i AWM R RE PO, ZEXP UAERT 11N 52 5H KM ES, HGFUF A
BERNPR-TEFEENFBERESBHTEEZRERNN - MFHARAERRE T, TGFBL HALEKE F,
AVPRIA B CEHEZZA BREEARNEEIBETEFERENERN, X ULHI R R 55 M LB ik
BB A, A E N FEE R “HGF Signaling”{5 58 B 76 115 4 2 8 oF 5 380 500 30 40 M 38 7 L 4
L REMIH SR AE.
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FORZ BN FAM R B R, TR R R R MR B R SR, BRI RS HR BB R R E B E
PR R A i B (6] fo] B A AR DUV B, A SO 8 B A R M SEE SR R A L IR 1) 3R 3K () A Bk B 3k A P X 2 R
REEZRBHECEATER REEHEVERATRR. LREREARRERGERNYBERINE
REAREN 28, WHERTRNAR. Hh TAEYERE W R R, B2 E K BEE A A5
SFE, BT R MER — A+ 0 805 MR AT X B M

B T AR B M AR BE RE BR DMEE R, AR R BB R ERBEME XS ERNELEER,

ARBEH T — N RIE LR, RRIRFEREF RIB M O R BT AN SRR 20 E 2 F 2 6 5 4%
R OYBERAEADY 10° 0 BREZ EAMEE Z0THEITH O ET B B R

R3 REBpEERAUEER

Hit s kT3P K& LY S KR8 IR 4
1371288_at APOE transporter 0.818 76 1 0 0
1368316_at AQPS8 transporter 0.818 76 1 —1 0
1369664 _at AVPR1A G-protein coupled receptor 0.818 76 1 —1 0
1383075_at CCND1 other 0.818 76 0 0 0
1395778_at CEP72 other 0.818 76 1 —1 0
1395689_at FAMI169A other 0,818 76 1 -2 0
1387701 _at HGF growth factor 0.818 76 1 —1 0
1370056_at Ly6a (includes others)  other 0.818 76 1 —2 0
1379240_at MBL2 » other 0.818 76 1 —1 0
1381130_at MCMS8 enzyme 0.818 76 0 0 0
1373410_at MEF2C transcription regulator 0.818 76 0 0 0
1378541 _at PUS7L other 0.818 76 0 0 0
1392264 _s_at SERPINEL other 0.818 76 1 —2 0
1371913_at TGFBI other 0.818 76 1 —1 0
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A cluster Algorithm for Time-course Gene Expression Profile Based on Affinity Propagation

ZHOU Yun*>¢, XU Jiucheng®, XU Cunshuan®®

(a. College of Life Science; b. Key Laboratory for Cell Differentiation Regulation;

¢. College of Computer and Information Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: Clustering is an effective method used to identify key gene regulation modules from time-course gene expression
data. An important problem in clustering is similarity measure between gene expression profiles. However, general similarity
measurement methods are not suitable for gene expression data with time delay, invert correlation and transient correlation fea-
ture. Since temporal feature reflect complex regulation relationships between genes,a similarity measurement method for time-
course gene expression data and a clustering algorithm based on affinity propagation and dynamic programming methods were
proposed. Clustering results in hepatocyte gene expression dataset during rat liver regeneration showed that proposed algorithm
is high degree of consensus with gene function enriched analysis. Results shows validity of proposed algorithm applied in time-

course gene expression data.

Keywords: affinity propagation; time-course; invert correlation; transient correlation; gene expression prolife



