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£AHD, oA gD

NESAEL A7 dEe] et @d FFEo] Was: FHAY THIHE A= U A
Z7ANE 23 Wi v 47Ut 2 AYsel oy}, T3 ol FHAE g
g A3 Axrt geixy] g FHA Y @AE go| neisojol ¥t wWIA £ EF
A= Time Control Microarray 22 7121 27 BA & sl=d dolx {-HA A, 23
24 whyel M Validation ¥ A9 5 37kA 8QER Bt & HWe va AFE A
=3

2 9 8.0} : Microarray, Gene selection, Clustering analysis, Validation

1. A—]i

)

cDNA slo]a2ddolE & B fAxY 23 £E& A #F d7ses M2 F#9%
vlol 9 7l& 2 HES =& oA He 99 AA HEo| TR e FA ol vl
AzojF o] HolE BAe BAH BEEF e FAAEC] ME dAFHY EAE JeS
e §ARE FEsAY AFTHoZ FARA HEHE Y Aolg FEIE e 3
c}h

Fisen et al. (1998)2] A&7 A ¥4 (hierarchical clustering)®] A-&& A& 22, Tamayo
et al. (1999)& Self-Organizing Map (SOM)& A}&3te] rloja ol o8 E EA e WY
& A A&t Hastie et al. (200002 A% TARAFY FAE £4E& £ gene shaving
W Aorsdon, = Fold  sie 2 ZIFALE RYP3E] AR tree
harvesting& A A3t} Tree harvestinge Zt L FASe RAAS YAYEEL ¥
#3te 2 239 2d8L e HEEA gddch aln e AFRFBASADE
Hewsg st Z 29 2d AEE HAYuSE o OFIAARY S FAsE 4 L
o B3ALE HIY £ Y& 2Yolet £5& ¥3 vk Model based clustering WH o2
Laura and Owen(2000)& Plaid model-& AH8-3t%EHl ©] 2-way clustering alogorithm %
N SARREL Y o4 A £ FE gloen ofd FHAE £3A ¢& F£= U
H2o)= Pan et al(2002)°) normal mixture model-based clustering® #I¢tg v glony,
Ghosh and Chinnaiyan(2002)¥ clustering 23¢9 MNIA=E #7187l 9& mixture model
based HMAL AM&3 7% 3t4tt. ol W% Bayesian Clustering® 2& (Barash and
Friedman, 2001)e]u} Singular Value Decompositiong ©]-£3t ¥4 5(Alter et al.,2000; Kishino
and Waddell, 2000)= A}-&5 1 glch

Kerr et al(200De T4 ¢zadFE9 A4 Hrie g8 AZEAAN Aast ¥y 24

1) z@en FASS $ARA, (130-701) AL5HA 45T ¢GF 571 1A
2) nE e EALGH TF, (136-70D) A EE5EA AEF ¢dF 57F 1HA
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(ANOVA)S AH£3819 1, Chen et al.(2002)% %A A (Homogeneity)®} o)A A (Separation) &
< 3 AP EYFHU 54z B TF dudEY AT vastydct. Yeung et
al.(2001)2 Figure of Merit (FOM)9l 71'd-& ZA7§8t% 1, Datta et al(2003)E & FxgFol
o) AAdd ZFEY AL AAde BFez 3749 A2 d& Validation 71F& A3
Aok

Ag7HAe T3 $HY va 4771 F2 AgHe] oy, THE ojdy FAALY ubie
uet A3 dort @eA7] g §32 Ay GAE Zo] nEHolor gt wEly B o
Tl A= Cyanobacterium sp. PCC 6803 (Hihara et al, 2001) A8 & 71A 2 &3 A& 3=
d oM FAz HE, FHEA uye] M, Validation W9 A" 5 37kx addz wr}
Z Y& va dF& 34

2. T3 EHdA 9 89
2.1 AR A9

. t-test
t BA%e g3 A
M
t—m , (1)

7]A M WrER ool FAAES] wAZAEH S A Mz HFolZ, s
Mztel EZ %ot}

. SAM
SAM(Significant Analysis of Microarrays, Tusher et al, 2001) ¥4 % t&3 2,

d= —_‘7—'74 2
(s +sp)/Vn’
7214 s MY EEHUA R, sy FHA Tdo] Fg BAte o&FHA &A 37 A
A HaEE de Aot

. B-statistic
Lonnstedt and Speed (2002)2 22 oln ZPHQ Wol2A HI & AEdAen, 4 &4
Aol WHN AFE 21 2=E 2AsHE Bestatistics A AT 2AS AT M stelA
setvlg ast w7t FF 5 AW, B $AFE 95 ok
— D 1 a+52+W v+ nf2
B =legg_3 vV (1+ no) ] ’

3)

2, M
+sot 1+ nc
71 pE FAAY AA ¥E poli, g FvE Bl Ui ARG v, c= Y

W FARFoln.

. Fold Change
X1 % xS 7 F 2 SelA ndA F1Re) P wPeld. &, & 48749 3]

[%al xozt AW | x4] xg|21/t 018 £9% FAzAR TP
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¢

4, o A4

22 33 ¥4
. Hierarchical clustering
A% 73 BY(Eisen et al, 1998)2 Ade] ZAE THY AF dAd AFH TS
ARG 27 £F SAsY & B2 42 TIE AL, 4 dF FEAAM MR
7te F 2RE AfEe o € e 23 & 490 ASH R WS R Estn
g YEpx el

. K-means

K-means &3 9 AlHd #3 £& 1A%z, 27 AL FHo2dd, 2F W F
A §H(total within-class sum of squares)S HA 35187 3 BFAAE ol FHPog dFgrh
Basta wrEAHQ 3 ¢ngdFE o] HAge 2718 AHEEHAT

. Diana
Diana(Datta et al.2003)2 3tvte] TRolA o8 A9 FHPoz FH3E=(Divisive) THHH
olt}, Dianag Z7)df RE BAREo] 3o TAE o8 F oA FA4 e 378 24

& e ol

. Fanny

Fanny &3 24 (Datta et al, 2003)2 fuzzy logic® ©]&38 i 2+ X o] disjx &
HE 7 AAET A% A9y ZAL MR B FES UM BRAE 150 I EEH
AREY. k2 date Y & A5tz &2, Fannys 4%9 b|3AME 289 75
PJoo| HE EHFPS5E Hazee ZE #4424 8 HEHE AL AF A9l 23L&
M L FES HAE 2FAA FAAE IR EN AA4HA

. Model-based clustering
Model based clustering(Laura and Owen, 2000)2 EE d|o]E8] & Mixture £ XA &
RAolgtn 7R wTh MA BB 2F FFE yoldtn dx f(50,)8 2F jd &Fdke

B9 UEgran 41, 0, vAs 24en B4 4E profiles 11,...,%, $EE
3 ek
L. 9= 5,051 0,) @

AR & 1§ FE vE 7 40 E A HuAsE JASE Byl ) dojdh

. PAM (Partitioning around Medoids)

PAM 737 w4 2849 (partitioning method)ol %=+ +33} Wy o2 Kaufman and
Rousseeuw(1990)7F #|qr3t wholt}, o] ¢ &L BEMAE F9 dEYS oj&sted, 2
hEZE vlEo]=(medoid)et gt o] kje] HEo|=Eg 3L Fo 2Ztze wEol=9 73
ANe HEL AFAA FFL YA} k-vEol=g FE 2HE BENA HEFH M
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SVAe vimel=gtel Ade §& HAidstE dol Utk o WS k- TR HY Bo
o Z¥2EstT A&HoZ Aldle Aol vtz deliA ok

. Fuzzy c-means clustering

Fuzzy c-means “}'H(Guthke et al, 2000) 2 =&l 2ol a5 AlLET) o] dneEFS
s =c-Means(HCM) Eel2HY e 32 2do A3z dnFe A2 Fej2=8 T4 9
Ac-28 PE & FA 7 F Je A7 243, F BUA 5 JEHY dojd. HA
ISODATAY °]&8l & 9 c-Means E2l2E o] BHH 54& 7lvd gagdFolrh

2.3 Validation ¥'j
. Homogeneity and Separation
% A X (Homogeneity) z+ #Azk9e] 23 Profiled} zt fHA7t &3t 239 FHA e
PBIEALE AZEH. F,

H, = Tlv 2. D(gi, Cg;)) )

AN g,;'5 (dA 33, gl g0t &3t /39 239 4, Ne 44 £
%, DE AZE4 olth. oA M (Separation)= T FAHE 7t 71FA HTE AGERA ARG
o},

S g = —1 _S~.N.C;, C)), (©)
ZNNG

471 C; % C; & i @A i FA01D, and Ny tNg & i 4As j A 3
o & FAAY st

. The aggregate figure of merit
FOM(t, ) =\/ % g} 2 (R(x, ) = xC ()7, Q)

4714 R(x,e)e AA tlx $237 x9 28 Profiled Yerhz, xC;(H2 C; () ol 3
= $AAEY g TE8 Profiled eI
2t zZtel m 2P &E {FAAE AHE¥Th The aggregate figure of merit,

FOM(®) = g:l FOM(e,) = k9ol U@ = =g 2Holh.

. The average proportion of non-overlap measure
- L (CHNCEY)
Vl(K) - Ml gglg\(l (cgg) (8)
o] #Z(measure)s AA| wlolE st Aztuitt B FEE AAT vlolHd 24T T
THE AHEt & 2 B0 YA ¥E A }%«1 (Ha) v &g ASg
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. The average distanace between means measure

Vi =k S aCees, Fee, ©
A7 xCE0 CEl) Q= fAASe W BE Profiled VENRE, xCHle CHlo)

AE FRAAEY PF Hd Profiled etdoh o] =& HA dloje 9 A]{l_—u}-l:} My Szg
AAZ doleo] ZTAT TH EAHL AHEdtd e 34 9] sk RE FAAEY HT
23 )& (log transformed) 7+e] (HH)AEE Ao

. The average distance measure

— L 1 : :
ValK) = 34 ggl g\ 2(CF)n(CEH gec'-é'ec'-"d(x‘"xg)’ (19

AN d(xg % )E FA2 gsh g '2¥ Profile 7+9) Aotk
of AEL AA dolEst Al #d 2 AAY dolHd AR 2H BAL A8d
o 22 T4 B e BE FAAESY 3351‘ A g At

3. 4A A= 4

2 Ao E 714 (A A Ay, :VL%‘J A ubye] M9, Validation W9 el u}
gt T3 Aot oj2A @t E HA IdFEF 7] AN 47 fAEA A9 HE( t-test,
Fold chagne, SAM, B-statistic), 77}x T3 W (Hierachical clustering, K-means, Diana,
Fanny, Model-bayed clustering, PAM, Fuzzy c-means clustering), 67} Validataion %%
(Homogeneity, Separation, FOM, The average proportion of non-overlap measure, The
average distance between means measure, The average distance measure)Z A}-&-3F{th.
AA dloly AAele MJL et al.(2002)¢F FU3tAl stk A, Background EA & 33
I, 5 ¥4, Cy3olt}t Cys Z=7F 20002t e fAAE AAs G, A, F3x% 9124 &
Global Mean Normalizationg A A3} th. Fold Change ¥4 (Hihara et al, 2001)2 3t A] 39
A 278 o]A HEEoA 2 Fold Changeol Hojui {AAE -3ttt Ao, T-test(DE
hoon et al, 2002)& &94+F 00012, B-statistc& pZ 00012 3tglen, SAME deltaZ 14
2 3¢ fAx Agez Meld Data Setd 7MA 3L Validation WE o2 23 4 e vz
a7 A
Cyanobacterium sp. PCC 6803 dlo] €| (Hihara et al, 2001)= %34 -& 8l Cyanobacteria®
w2 d(Low Light)ol A =& W (Hight Light)d] =& A|zte] & H2zte] 4d A4S
Bgten, 3079 ORF ¥ =& ¥& 9 2 gl Cyanobacteria®t =2 ol h:a%l
Cyanobacteria2 15%, 1417}, 6412, 15A1Z A S48t 4 AlztelA SHE F
158004 64, 1212k A 6%, 6AIZE] A 41, 15A17bol| A 4 oj o},

Fx 73
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