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Program Development of Integrated Expression Profile Analysis System
for DNA Chip Data Analysis
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A program for integrated gene expression profile analysis such as hierarchical clustering, K-means, fuzzy c-means,
self-organizing map(SOM), principal component analysis(PCA), and singular value decomposition(SVD) was made for
DNA chip data anlysis by using Matlab. It also contained the normalization method of gene expression input data. The
integrated data anlysis program could be effectively used in DNA chip data analysis and help researchers to get more
comprehensive analysis view on gene expression data of their own.
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Table 1. Web sites for getting information about Matlab-based clustering
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Name Web site for downloading Comments

Genlab http://genlab.tudelft.nl Gene expression &Network Laboratory

DCPR http://neural.cs.nthu.edu.tw/matlab/DCPR Data clustering and pattern Recognition
SOMtoolbox http://www.cis.hut.fi/projects/somtoolbox SOM toolbox for Matlab
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Figure 1. Major components in integrated gene expression profile
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profile analysis program. (PEA:Principal Experiment Analysis, PGA:
Principal Gene Analysis)

Y& 3} freewareE AMEE 4~ Q1= Xcluster, J-express
& o) Ax e BMS sl Joi17). ez %
He fAz @y gele] fAES BEYE BAse WieR
DNA 3 ulelEle] 12p4Q] Ealde] =of, olRE wigom
xe] fAze) J)FdE 2 FYAE fHAEL] Artzd
Qzbe] REZ AR, A HESY 74 Fol &8drt

B =RJAE ujEHMatlab)(18)S 7ivko g QlEHdlA
AHEE 4= dE AYES Fol Foizl DNA 3 dolH9
HC, K-means, Fuzzy c-means, SOM, PCA, SVD 59| 53
o] faAxgd 2 oG Edt A4, V)1Ee] =%
o ®3¥ &R sporulation HOJE|E 7}A BFEA =
ZaWE 9% AHRE AXEL, dEHOR o] 22
o] AA42<¢] DNA o] dlo]f] R4 &&Aow F§2
4 AFS Koz gk

R

fAA wd B BY zZzol e fE) siEd
{(Matlab ver. 6.0, MathWorks)& A}-&slgjon, g sl 7t
S Y3l ABUNS 3l thgswel JFn F §§o] &
EF MAYE-L Table 17 2t W EHL 3 H Matrix)

e 7o oekdt B4 =7 dAHtoolbox) S A FE
ol, FAA, Aojrlarie] A TEEopA] Wl &
|83 glon, $48 Fyel §3A #d dojE o] M
aRHez 889 4+ ok

DNA F T34 zZ2age 7)&d gol AHgH1 Sle
HC, K-means, SOM, PCA%} ©0]9]o| Fuzzy c-means L, 3
oo Zid SVDHHYol TF|EHEE sglon, mEHA
2" fA A o|GUD) o] Z2aPez /sty
t},

4 Zgade AL 9 AP E Figure 13 Figure 2
o VehH it

5% 24 zrage s dolg g g &
g 4 e E Flgoen, rjEd ¥Ry 4% B4 dHE
9 FAASE H4A B & =S ok FH4HAY
(clustering) & 913 & dlo|g)9] AHwsist o He €
7123 F4 71E 5 HF HsRkRE §srt. 53, HC
o] AY #HAHGene)ot HAE| tid] o 7MEHEE A
o, A2l HCE PCAQ] Principal Gene Analysis(PGA)2]
ARE JIX % T 4 UEE YAleldnk PCAS Principal
Gene Analysis(PGA)9} Principal Experiment Analysis(PEA)7}
O 7ME3sg dgon], SOMo| -y 71&9 g
ATEY O] B freeware AT Eo)5o] Y3k P feature
map, Best Matching Unit(BMU), Hit Diagram % Q&%
2 gt z2ela, K-means, Fuzzy c-means(19), SOMol 2]
3 FE2EYe 29 24 FH2HYW FAAEY 37 Ed
HEe] HCo] 7}53t=E dlyen, oAL Fel2H3te &
AuA e YRE AFT3A €k Fuzzy c-means Faix
832 Aoz zb fHxr) ol Felaeud &3le A
52 JeElyE 2% PE(membership grade)E & F AEE
e, ol 3htel fA) olw FeiaE e o= A
L daEelds Ao dig AEE & £ ok KA TE
53 24 Zgaye A ARES 1Y YR E 4
Jee sgor, 7zt FAAY g Fe2Ed digh HF
Ave H2E gdz AFsY AR £ IEE vk
3 B4 AxEe BAgS dolir] 98 AdE= g
o] Pat Brown Qo)A 19983 ApoldAx|o] whEE AR
TAEARAE DNA 3 2d o o)E)(hitp://cmgm.stanford.edu/
pbrown/sporutation/) & A}-&3gdth. DNA F djolE+= 6118
Aol X FAzl el ALY ATFE AL A7t
= 4L 709 AZH0/0.5/2/5 [7/9/11.5 Azhel E) /3
2 B8-S HERE lo]H o] th20).

Zn Y3

1]

Figwe 29) ¢Mo] whe} Bed Jle) fu4 9 5%
2axsde] 2 §A4 AHMolx FL HTE Figure 3



Yang. Y.-L., Program Development of Integrated Expression Profile Analysis System for DNA Chip Data Analysis 383

¥h= Fgure 5, 69 YERSITE SOME QFAFE o83 &
ey WO R dlolE] mapoll Wdte] Fr¥(newron) O E T
e} A ¥ feature mape] Ut} Feature map«] 7+ Felo] SOM R4
F 2t gurizEle] F4do) s, tlolE] mapo] AA| datao} wj
ol 1-:HI o] W Azjtor 7} & 77k Fredo] 1 data®
BMU”} =t} Hit Diagram& z} ffélo] <AH dojEe &
Uehim, feature map profilee 7} 7ol AR AA datad]
Zb 3 dloJegtE S A1AEgE 2102 profilee] djglo] FAb
&% DNAZ dolE 8149 Hlcolumn)e] djoje] s&lo] FA}
@ 7oz S 5 2low, i sk 4 Helre) oo

et A o Bt Dbyt eead

Figure 3. Graphics user interface of integrated gene expression el HCE & Aztst BL‘J’B—} S Ak ARE B FA #
profile analysis program. k. Figure 5(b)& B 4 2/30] 18]al 4/5, 6/70] FAFSE ¥

& F& o Figure 10 (2)9] HCO] A3e} 2o AL & 4
of vetigich axe] ¥4 DNA F Heoy #dE < Atk SOM Edtie] e g 2 24 & Alwsin,

23 3 33 do MeE UHEEHA ¥, Normalization/HC/ SOM dendrogram, Z18]at 2z} F{Hzke] AE AAbeA

K-means/Fuzzy c-means/SOM/PCA/SVD/Quit 5-2] |73} o] distance profile-2 HoF= T opoket 7152 ARES & glok
wA Ha, §7iM "ed 24 s dasiE Fola o olfdt Al HQl VeEE FeiEY Mgt FoiH 9F d
olg]of] st HHOI V8t K-means, SOM, Fuzzy c-means, olEHo] ol AL Qe Ao it HEx AFTsHA Bk
PCA, SVD E& 61187 AA §AA] hdt dolHE 7}A Fuzzy c-means HIyjoll 93 Feixvs Axs Flgure 7.8
o BAElglon, HCY 7§ clustering dendrogram-g- 7 ) of YeRRAL} o] e E2H Wb fxol2 & &
FRR da) 27)7F oH7) Witel R ¥4 HolH P& Ao E AF Ane 7 FH4E] 7F Fj2EHd 4-?5“
o] QJrRo [167]9] FA2} golEE sz Agslgck AE ARE Yehle 4% A S(membership grade)ol] g}

A dloleo] gk K-means(12)2] A A7-E Figure 40] HHol oL BEUE § Zej~vd Agold. E dug=
el el K-means €826 Age 20002 stgloH, ]*V e FEAY & Jrvh pg £ EYAHE
dlol¥] Fitsle dAlSHA] §okth Figure 4(a)w EvlXE 20 A7 Fehe E92HE 4 @0}7\]‘“ A& Ao djg
Mol 1% FAES] P $d dolHe g HAE A ARy Fe2EHY fAE 2 8 fAxbt oy EeaH

)31, Figure 4(b)yT 2} Eel&Eol digh b4 §HA5e] & of %3 ¢ e AAE AT SL}Pi‘q i P O S el R
8 s BodFe i\ 123 ikt AEEAH 71so) Ul HEE AL % A "ok

SOM(21)9] 9% K-means$t W3t ziolA 48 g Qe fﬂolEV 74AA, FesEHY Mk FY3 =

o, ok Fej2E9 AeE 2070E Y} SOMe & AQRoMAA FeiHYgE AAT, Figure 4(a), Figure 6(a),

5 T v + T T 2 § 10 4 2
Y o | o |5 2| &
4 e W '\
y R 2 0 o
2 ,x"f’? S 4 5 5 2 hla Al
g 1 P g & o8 5 W0t & ®wWoV 5 wo £ 10
g P / 10 2 2 5 5
g2 - / : 5 0 1
3 ; / 0 m N |, N oy .
: . . 4 5L
o S R " R A T T
% 4 — 4 5 2 1
g 2 2 ‘ i 5
! (R
0 0 2 )
[}
[ Iy
e w s e s w s nh T
5 2 2 5 ¢
— o A )
3 e : 0 , 2
0k 0 g w .
Ve |- ;
4 | I I i | , o )
r 4 2 .
! 2 3 4 § § ! 5wt 5 0T ¢ w0 & wh 5 n
Column rumber
(a) (b)

Figure 4. K-means clustering (a) average gene expression pattern of each cluster, (b) expression patterns of all gemes in each cluster. [No
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