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Abstract

A Implementation of System on Microarray Classification
Using Combination of Significant Gene Selection Method
after Normalization

by Park, Su—-Young

Advisor : Prof. Jung, Chai—Young

Dept. of Computer Science and Statistics
The Graduate School

Chosun University

Microarray technology provides large—scale gene expression profiles
according to experimental conditions such as quantitative values. The
transcription of genes are triggered or inhibited by complex biological
interactions and associations. To understand not only the function and the
role of a gene in a cell but also the mechanism of cellular phenomena, we
need to capture snapshots of cellular process using microarray technology.
Nowadays, microarray technology is expected to contribute to filling the
ultimate purpose of the total study in bioinformatics. Microarray technology
allows the monitoring of expression levels for thousands of genes

simultaneously. This novel technology helps us to understand gene
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regulation as well as a gene by gene interactions more systematically.

In the microarray experiment, however, many undesirable systematic
variations are observed. Normalization is the process of removing some
sources of variation which affect the measured gene expression levels.
Normalization plays an important role in the earlier stage of microarray
data analysis. The subsequent analysis results are highly dependent on
normalization.

Microarray, based on its gene expression data information, has been
applicable to the field of cancer diagnosis with the computer—aided
classification and prediction technology. Current clinical practice involves an
experienced hematopathologist's interpretation of the tumor's morphology. In
this way, however, classification remains imperfect and errors do occur. So,
it has been suggested that such microarrays could provide a tool for
correct cancer classification. But from a datamining—based point of view,
there is one difficulty in microarray data analysis that the number of
samples is very small while the number of attributes(i.e., genes) is very
large. Therefore, to classify the subtypes of cancer correctly using current
microarray technology, we should select the informative genes whose
expression pattern was strongly correlated with the class distinction to be
predicted.

Independently separated informative genes can contribute to inspiring the
study of medical cure after the correct classification by them. These
informative genes list data suggest that genes useful for cancer class
prediction may also provide insight into cancer pathogenesis and
pharmacology. So for this application, we have to separate this informative
genes list independently. And that list should be consistent, trusted, and

strongly correlated with the class distinction to be predicted.
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In this paper, the system that can create the separated informative genes
list after Lowess normalization is proposed. The effectiveness of these
system and method was evaluated through some experiments. In the
experimental results using MLP(Multi-Layer Perceptron)-based classifier
system, it was found that the proposed system and the suggested
combination method create an independently separated informative genes
list with consistency, trust, and strong correlation with the class distinction
for microarray data.

Therefore, the proposed system and the suggested combination method in
this paper are expected to contribute to providing insight into cancer
pathogenesis and pharmacology as well as correct classification of cancer

types.
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FAAE shte w9 9oz veuA g bad vel o Bastel o
Bl P ASFoEA of EAE AdHth st oR, oW §/AL
e,

obZ 2ok sh=7kell el ZAA e oF = AL

5 o He 54 4 ol
Selor s 97 ADe stk FAA sl 3AE Aolojor @k o3 =Y
s BQAR Aomisomarch) AE HARNE Age] o BAE AdRdd &
Bolol PE FAAE Bl W ul, @ oAl ofd wele] Ae Hol2e AW

A7 MG perfect match)®l 7FEHl @71 stuE 8 G712 WA A FotEdh
oJ| AL o]F AP (cross /zybrza’zzal‘zan)J FTaod SAMNA dtdetr] K Aol
@71 AL HH A2 gE FAaAdA yskua stde = A= m¢ v st
o, SEA o o= Ho] obd e HolA y2 @VIHER AE W+
AA7F A¢E st= A7 A @vh A olgld AUt o= ARRIAE =

Aste] ol A doleel Wy As v B4A #o) ofou ol

2 ol wdsAn. ol ool dolEe #A HAoM AA e TEFEL of]
Az 2 S Q8L AT Aol

7 B9 A HE A A48 Atde Bols o gt
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mRNA referance sequence
5 / 3

3= == 5 = o= Se
Spaced DMNA probe pairs
Reference sequence P p p

- TGTGATGGTGGGAATGGGTCAGAAGGACTCCTATGTGGGTGACGAGGCC
AATGGGTCAGAAGIGACTCCTATGTGGGTG  Perfect Match Oligo
AATGGGTCAGA ACTCCTATGTGGGTG  Mismalch Olige

Perfect match probe cells

Fluorescence Intensity Image
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2. cDNA(complementary DNA) v}o]l A2 0] ¢ o]

cDNA vrolamolgol= cDNA7F AF Sdtol=d 2o A= dHo nfo]la
oj#lo] 5 omgt}. Sfol=9] ZheHo] nwpEw Rgow widH FHol 72+ cDNA
23 (spohelth. of I HE 2~ AUl LEel= wpolamol o]of Aot Zro]
DNA7Y Efolto] BHzbdE ¢ A2 AHAYE st 1 Yol cDNVAS 4S5 UV
AR YAV cross lnk) o ABE W Sgol=el DNVNATF =T 1™
ol o] 8} ol cDNAE o= o ol & B2 cDNA7} olul Ago] F oY=
ZEiel7] wiEel o] Aol MEFAM mANAE FEs5to] ol AY WS
(vbridization)S G- ttal A% mANAY AE FAA7 23T AX7F §A
Hoh. WA DNVAE Stol=o &2 Hole o &dol=5 wHal
s Fo9A o] A Holde F M cDONVA 7t MR FHEHES T H

& @ ke @8 AAsE Brh

o

—OL

AA DNAZFY cDNAE A 72 F A BHS 74 oz EA6A &=
o B ALE AA ONVANA FAA RS AH= T
22 vlotals 2 AA @ulstx] Bt gy AXE 7 39S guslA 5
]
H

goloh, 2HER QAH R DNVAE duA & woes MEZ 7FX 2 e 2

2
o

WAES olgdtt. 2R WA (reverse transcription/Bh= RN H, F A A7
AEAA] way & Aurs Eggle] HEAZ o= Ao A oo 7R
AAbE FE FAFL JEEORmEE HdAME FES AT ta mANAE
. mANAS o5 DNAZ e As cONASI kol o] }AS G HAetaL
st o] AL AA FE8 dEA Ak o] AAE AVIA TEdste olfre ol
L= Aol A FAAk] A ARHvs AMES AFsk] HeEiA ol
o g stvel EAS cONAE Aeste] AT + de BHS flvh 5, AA #
Axpol] A mANAS W AHAAE AHA DNVA'E BAZ WE o A

9 2AE AACE U3 FES BT 5 Uk FRT AL OVAY AA A4

o AT FAR NG Fol BE AW Aol Ba glhs Aok oY@
'/NA
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2 uews 2 A A gE AAA Ak 27 ZNVANA DNVAS) JEZo2HH
AALE RELS Solle #gY0] AT oG A e REO o7 pVAT
S FE90 a8 27 #ANVAY 57 FE s H9u’ 3’ RERE 947 AS
Wol Bl o)9} e AAHL T AFHom YHH AVAS mRNAZ @t
A RANA AL xsd w2
oz g3ty M e Zeolmets 2w ZNVAZZYOl mRNAY &0 ofok
gl o] AS Zetolm= ©hEs| mANAS mEER] g™ oy 4 d7]d ol
71Nk St H 7] wjZo] Zetolw = 7] ZmRE FAEol 9o ¥tk o]¥ A =
2ol M7t B mANAY AAA GAhTVF AES W mANAE VT2 cDNATY
mBNAE wetA At o wols mANAZY cDNAY 2etge] e e
oA 7)ol RNase HeV = Jx(enzvme)s 7VelH, mBRNA-cDNA A X mANA
Y SET o2 ONVA HAAF ZAaT o37)o] #Esle] cDNA S THE
DNA AAL 247 ABA o2 s4etd strdt: Zefo]lm7E A aghd o] wjol
obA 93] HA Fal FEA R ol = mANAY 750 Zepo]n 9
ek o] B Al AAE cONVARE Feb=v = vpole 2 wE | 79 F S
Foz T/, st AEoA TrEARN BRE cDONVAE MEH R e
vkt HE ol 71 9F2 AAE Tl A DNA SolBY et

) ol #AL ME &3 (psis)Er Tt
3) ol AAE ANA FH(RNA splicing)°) 2ttt
4) o] #AE F72 A7 (capping)2t Tt

5) o] #AL polv-A tail I
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do] g vt 283 BE cDNVAE 2
AAHATE o] AES vt BYgoR
ol A& ol g o] N (mucroarraver)et= 71 A7 @tk 71249 #AH L ddFH 22
Aol TFH cDNA 9ol H v3elA dAF] 45 H2 F HAFH dids
sl Azl HAlel T FAE HAe WHow PAr. B2 Fo HAE FAA

ol
= Stol=ol Zofof 8] wiZel Ageta mAE zzto] AasiAM HFE 7L A
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oAEo] H4 FER AL A o= FAe] ¥ Wl A wrREr. a%A go
W 71 7B DNVAZE ok T2 DNA7E sl AR el ol dolA dHeolH g
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D. wrelazoldo] HolE e 534

Aol 4yl mpel o] wholarojgo] &etolmo] AV AAR Wy Ao
webA mAleta Jug 2AdS sk Az A 2Y AN B4 He
(noise)o] LA 7hsd& Aa WAl & glvh [17 28] vlolazoje ol o A
A A71E e vk aea A A Al olF Ao AT fw T U
A 9 Zad gl

mtolAR oY ol S FF AP 7P AlgdolAde]l obd HA FFojtt. wholam
oldlol= Al A= AZ HelHE ol&ste] d2AA & Fal A do

HE dx3E =Folt), uala] nlo]az o]z o] & o] L3}

FAAEo] o] 4
2 FAGE wMa BHd AAZE AP dwe 2ede AL v

~107 oligonucleotides, all same sequence

[z 28] otol3 2ofd ol 37|
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S 2 ANAA A7 MER o|FAR perfect match probet B7] A E
StU7V OV 8 miismatch probe?t probe pairs ol Fi J= FEHZE FHodr}. wEkA
281 HE o]l s 9] Wsle] 93t UK (SNP, single nucleotide

polvmorphism)<S AT 5 Qv S & A7l AN EAWR N (point mutation) =

SAL 5 e Just, Be FHe golu 44 A8 Wdo)
o
T

A AL FAA AAtel ofs) [ 29]% o] FAE WIHE F dybA
2o gz Fddu. o FZAM A dlcolwmn) e AES YERH L 7}

Baw)= 244 AEd A HHo2Mo FHAE HERdT. vlo]a = of g o] o

of
FHAA Frb o] Fow Aoz g Bwo6]7].

(23 29 ¥z LiELH REA 2E oo

msamples
Geleid Condition| Condition N Condition
2 m
Genel 103.02 58,79 | .. | 10L.54
N genes Genez- 40.55 | 1246.87 | . . 1432.12
Genen- 78.13 66.25 | . . 823.09
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3. "tolA 2ol Yol E o] &

@ o
nto]AZ ol o] HlolHF o] &g o &
(class discovery: cluster analysis)®} &
analysis) & F®# 22 /549 F 9
(% 21]& wholazolgo]E o] §d F

@ 2 744 54 Jeun .

(%

2.1] oto|3 2080l E 0|

BE AT Hof

F A< v 2ol aA FH= A
2~ o Z(class prediction: discriminant
ZEA1e] tHE A o BRF

AT E okl

gttt &4 2R o7 2ot
Class Discovery Class Prediction
AR A AdA @ ANELE TR MELZ AZL 7|9 484 e
g wAFHE R 2oz A8 A A
Hierarchical Clustering

Self Organizing Map
K-means Clustering

Delta Clustering

Artificial Neural Network
Support Vector Machine

Discriminant Analysis

K-Nearest Neighbor
oo JdE FEla AR
AR Aol ol A B

GES TN EEIRE

Zy 2 TG
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