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Tom tat

Microarray hién la mot trong nhiing cong cu hiru hi¢u
trong chan doan bénh do dir liéu tir cac thi nghiém
nay chira cac thanh phan gen dic trung cho mét bénh
cu thé. Tuy nhién, dac diém cua loai dir liéu nay la
chira hang nghin gen khac nhau trong khi sé luong
mAu lai rat it nén can thiét phai co6 phuong phap lya
chon cac gen phit hop cho qua trinh phan tich va chan
doan. C6 rat nhiéu phuong phép lua chon gen d duoc
nghién ciru va phat trién. Bai bao ndy s& gidi thiéu
phuong phép ciy quyét dinh dé Iua chon cac gen chira
thong tin dac trung. Cac gia tri dac trung nay dugc
tiép tuc xir Iy bang mot mo hinh phi tuyén dé dua ra
duoc két qua vé phan loai dir liéu biéu hién gen dé co
két luan vé phén loai bénh ung thu.

Tir khéa: Microarray, ung thu, cay quyét dinh, mang
MLP

Abstract: Microarray experiments are becoming a
powerful tool for clinical diagnosis, as they have the
potential to discover gene expression pattern
obtaining characteristics of a certain disease.
However, the microarray data have thousands of
genes within a few samples, it is crucial to develop
techniques to effectively gene selection for analysis.
In this paper, Decision Tree Algorithm has been
proposed to detect information gene for Multi Layer
Perceptron for efficient tumor classification.
Keywords: Microarray, cancer, Decision tree, Multi
Layer Perceptron

Chir viét tit
BL Burkitt Lymphoma
cDNA complement Deoxyribo Nucleic Acid

DNA Deoxyribo Nucleic Acid

EST Expressed Sequence Tag

EWS Ewing family of tumors

MPSS Massively Parallel Signature Sequencing
MLP Multi Layer Perceptron

NB Neuroblastoma

RMS Rhabdomyosarcoma

RT-PCR  Real-time principal component analysis
SRBCT  Small Round Blue Cell Tumor

SAGE Serial Analysis of Gene Expression
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1. Giéi thi¢u
Ung thu hién nay 1a mot trong nhiing can bénh nguy
hiém véi ty 1& tir vong rat cao. Két qua didu tri phu
thudc rat nhiéu vao viéc chan doan bénh. Hién nay,
microarray 1la mét cong cu hiru hi€u giap cho viéc
chin doan va diéu tri cac can bénh ung thu hiéu qua
hon. Tuy nhién, nhugc diém cua phuong phap nay la
luong dir liéu ddu vao kha 16n va nhiéu chiéu khién
cho viéc xir Iy va phén tich phtrc tap hon. Dé giai
quyét vin dé nay, nhiéu phuong phap giam chiéu dit
liéu va lya chon gen dac trung da duogc dé xuét su
dung. Cung chung muyc dich do, bai béo nay s& dé cap
dén thuat toan cay quyét dinh (Decision Tree - DT) dé
tim cac mau gen dic trung cho timg nhoém bénh ung
thu. Cac mau gen duoc Iya chon ndy sau d6 sé duoc
dua vao mang no-rén (cu thé trong bai bao nay la
mang no- ron nhiéu 16p MLP) dé phan loai va kiém
chimg cho chét luong cua giai phap duoc dé xudt. cac
két qua tinh toan va kiém nghiém ching minh giai
phap dé xuat cua bai bo 1a c6 trién vong trong viéc
phan loai cac mau bénh ung thu tir dit liéu thu nhan
duogc trong cac thi nghi€ém Micrroarray.

2. Co s6 sinh hoc microarray
Co thé nguoi co rat nhiéu loai gen khac nhau. Cac gen
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khac nhau nay cé thé “bat” hodc “tat” khi ton tai trong
céc loai té bao khac nhau. Mot cach dé phat hién xem
cac gen nay co hoat dong hay khong chinh 1a viéc tim
ra céc thanh phin mang thong tin mRNA, hay ta con
g0i 1a cac gen nay c¢6 “biéu hién”. Néu ching ta c6 thé
do duoc $6 luong mRNA cua tht ca céac gen cO mat
trong mot té bao hay mdt mau mé sinh hoc thi ta cé
thé tao ra duoc mot bang cac loai gen duoc “bat” hay
cac gen duoc biéu hién trong nhitng t& bao d6. Néu so
sanh bo dir li€u cac gen duoc biéu hién ra gitia hai
loai té bao khac nhau thi ta s& biét dugc nguyén nhan
tao ra su khac biét giita cac té bao do [1].

Bang 1 minh hoa mot s6 gen dugc biéu hién trong
té bao co va té bao Insulin. Qua bang 1 c6 thé nhan
thiy gen Myosin dugc biéu hién trong té bao co
nhung khéng dugc biéu hién trong té bao Insulin.
Nguoc lai, gen Insulin lai biéu hién trong t& bao
Insulin nhung lai khong duoc biéu hién trong té bao
co. Dya vao nhiing diém dac trung do, ta méi co thé
phan bi¢t dugc hai loai té bao v&i nhau.
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Bdng 1: So sanh si biéu hién cuia gen trong té bdo co v té
bao insulin [2]

Tén Gen Té bao co | Tébao Insulin
ACTIN ON ON
MYOSIN ON OFF
INSULIN OFF ON
MELANIN OFF OFF
CYCLIN 1 ON ON
VIBIQUITIN ON ON
HISTONE 2B ON ON

Ngay nay, c6 rat nhiéu phuong phép tng dung
chuong trinh may tinh duoc st dung dé do murc biéu
hién gen. Mot sé phuong phap phd biéndugc sir dung
¢6 thé ké dén 1a Northern blots, RT-PCR, Macroarray,
Microarrays, phan tich chudi gen SAGE, so sanh EST
va MPSS [3]. Véi dic tinh vuot troi 1a c6 thé gin
duoc hang nghin phan tt DNA khac nhau lén mot
mang nén co thé do duoc biéu hién ciia hang nghin
gen mdt cach ddng thoi trong khi chi phi phut hop nén
Microarray to ra la mot cong cy phan tich kha hiéu
qua va khong thé thiéu trong sinh hoc hién nay.

Ming chira trén
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H. 1 Céc I3 trong mét chip microarray

Microarray gém mot bé mat rrfm, thuong 1a mot
miéng kinh hién vi, trén d6 1a cac phan tir DNA hodc
cac Oligonucleotide duoc gén ¢6 dinh. Muc dich cua
mot microarray la phat hién sy biéu hién va sb luong
cta cac DNA duge danh déu trong mot mau sinh hoc.
Cac DNA trong mau sinh hoc can kiém tra duoc lai
v6i cac DNA trén vi mang microarray thong qua su
ghép cap theo nguyén ly Watson-Crick va dugc nhan
biét thong qua viéc danh déu. Piém manh cua
microarray 13 c¢6 thé gin dugc hang nghin phan tir
DNA khéc nhau 1én mot mang va do do ta c6 thé do
dugc biéu hién cua hang nghin gen mot cach ddng
thoi. Didu ndy cho phép ching ta co thé phan tich cac
thong tin vé gen rt nhanh va chinh xac [4]. T d6
tién t6i cac nghién ctru dé xac dinh cac gen co biéu
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hién khac nhau, phan loai té bao, xac dinh cac loai
bénh va dua ra cic tuong tac diéu hoa gen [5].

Qué trinh thi nghiém dugc minh hoa trén H.2. Véi
mot mau RNA can kiém tra, mot chudi cac phan tng
hoéa sinh duoc thyc hién dé tao ra cac dau do cRNA
hoic ¢cDNA bd sung duge danh diu huynh quang.
Pau do nay duoc lai voi microarray va quét bang
chum tia Laser. Cac murc biéu hién dugc do thong qua
viéc danh gia cudng d6 huynh quang phat ra tir cac 16
cua microarray.

Tach chiét RNA i
A
mRNA mRBNA
Phién mi ngwoc aé gbuin
bi dinh dau bang chat chi
thi Cy3va CyS
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H. 2. Thi nghiém Microarray

Dir liéu hinh anh thu dugc nay dugc goi 1a dit licu
tho. Dé dat duoc thong tin vé murc do mo ta gene thi
dir lidu hinh anh nay cin phai dugc phan tich bao
gdm: x4c dinh mdi spot trén mang sau d6 do va so
sanh cuong d6 ciia moi spot voi gia mang. Pay 1a qua
trinh lugng hda hinh anh. Sau qué trinh luwgng hoa
hinh anh ta thu dugc dir liéu mo ta gen.

3. Thuit toan ciay quyeét dinh trong lua
chon dic tinh

Thuét toan cay quyét dinh (Decision Tree) la mot mo
hinh phan 16p trong nhan dang va phan loai dit li¢u
[6,7]. Mot mo hinh cdy don gian nhat 14 cAy nhi phan,
day 1a cay chi str dung diéu kién don don gian nhu “if
Xj Op A” tai cac nat. Trong do, op la cac phép toan so
sanh nhu =, >, <, >=, <=,

Vee to dic tinh

e

©éo phim nhimh )

Diéu kign phin nhink
Ket qud nhin decg

Dréu ko{n phim nhimh
Két qua nhin dame

H. 3 Cdu trdc cay quyét dinh
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Céu truc ciia mot cdy quyét dinh dugc cho trong
Hinh H.3. C6 nhiéu thuat toan dé huin luyén mot cay,
v6i thudt toan ID3 [6,7] cac ham khuéch dai entropy
nat duge sir dung dé t6i wu cau tric cta cay va cac
diéu kién r& nhanh cho tirng nut. Do do, néu tai nat V
ta c6 N mau X1, X2,..., Xy thuéc M lé'p Ci, Cs,..., Cy
thi entropy cua lop do 1a

M
E(V)=>Y -plog, p; 1)
i=1

trong d6 p; = ! 1a x4c suat ma mot mau

x; ctia niit thudc 16p C;. Véi mot diéu kién S, cac miu
tr nut V dugce phan thanh cac nit nho hon SV; (voi
cdy nhi phan i=1 hodc 2) véi s6 lwong cac mau phu
hop 1a N; Zi N, =N . Luc nay, ham entropy cho nut

V v6i diéu kién S cho boi cong thirc
. N,
Gain(V,S) = E(V) _ZW' E(SV,) (2

Mot diéu kién phan nhanh t6t 1a diéu kién co gia
tri diéu chinh entropy dat 16n nhat d6i voi tirng nut.

4. Cac ket qua tinh toan va mé phong

4.1. Co s6 dir liéu

B0 so so dit liéu st dung trong ludn an 1a bo dir ligu
ung thu té bao xanh thé cau [8] iy tir [9]. B dir liéu
bao gdm 83 mau bénh trong dé c6 29 bénh nhin mic
bénh ung thu mé xuong , 25 bénh nhin méc ung thu
mo lién két, 11 bénh nhan bi u lympho Burkitt va 18
bénh nhan méc bénh u nguyén bao than kinh. Bo dix
liéu téng chira dit liéu biéu hién cua 2308 gen.

4.2. M6 hinh phan loai

Piu vao
Dir ligu bieu hién gen
(Diz liéu thu dwoc ter cac thi nghiém microarray)

!

v

Tién xir Iy

'

Lua chon gen dac trung
(Cay quyét dinh)

M@& hinh phén loai
(Mang MLP)

v
Paura
Phan loai bénh

Phuong phap dé xuat dugc thuc hién tudn tu qua
ba budc. Trudc tién, ta s€ thu nhan dir liéu do duoc tur
cac mang microarray. Nhitng dir li¢u nay dugc lay tu
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cac ngudn khac nhau nén can phai chuén hoa va dua
vé chung mét dinh dang dir liéu cua Matlab dé thuén
tién cho qua trinh tinh toan va kiém nghiém sau nay.
Budc thtr hai, sir dung cdy quyét dinh dé lya chon cac
gia tri dac trung (hay con goi la cac dac tinh). Trong
bude cudi cung, budc thir ba, cac gia tri ddc trung nay
duoc xu ly tlep tuc bang mdt md hinh phi tuyen dé
dua ra duoc két qua vé phan loai dir liéu biéu hién
gen. So d6 khdi cua y tudng nay duoc trinh bay trén
hinh H.4.

4.3. Két qua

Bo co s dit liéu ung thu té bao xanh thé cu c6 4
nhom bénh khac nhau. Khi st dung thuat toan 1D3
cho mot s6 thanh phan biéu hién gen dau tién thi cac
mau bénh van con 13n vao nhau nhu minh hoa trén
hinh H.5.

H. 5 Phdn tach nhém bénh ung thir té bao xanh thé ciu nho
su dung thudt toan ID3 voi mot so biéu hién gen dau tién

Ta c6 thé nhan thdy, véi bo dir liéu ung thu té bao
xanh thé cdu néu chi sir dung cac biéu dién gen diu
tién, cic phan bd gia tri cua bén nhom bénh RMS,
EWS, BL va NB van trung 1én nhau nén kho c6 thé
khoanh viing dé phan tach dugc cac loai bénh nay véi
nhau. Tir d6 dan t6i viéc phan loai cac truong hop
bénh nay khong hiéu qua. Do d6 ta tién hanh tim kiém
cac biéu hién gen c6 kha ning phan loai tot nhat cac
mau bénh trong tap co s& dir licu.

H. 6 Cdy,quyé't dinh khong chira 16i phdn logi nhém bénh
ung thu t€ bao xanh thé cau
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Str dung lai thuét toan cay quyét dinh v41 mot sb
biéu hién gen khac trong toan bd tap dir li¢u thi két
quéa phan tach da tot hon rat nhiéu nhu minh hoa trén
hinh H.6 .

Thuét toan ID3 tmg véi cdy quyét dinh trén hinh
H.6 twong tng véi 7 ludt phan loai sau:

1. If (x1003 < 0.4218) and
then class=2 (BL)

2. If (x1003 < 0.4218) and (x1= 0.2576)
3. If(x1003< 0.4218) and (x5452 1.89605)
then class=0(EWS) and (x4< -21187) and
(x1<11877.9) then class=1 (RMS)
4.Tf(x1003<0.4218)and (x545<1.89605) and (x
1532 0.60365) then class=3(NB)
5.If(x1003<0.4218)and (x545<1.89605) and (P
CA153< 0.60365)and (x9 =2 1.1613) then
class=2 (BL)

6.1f(x1003<0.4218)and (x545<1.89605) and (x
153< 0.60365)and (x9 < 1.1613) and
(x122.53265) then class=0(EWS)
7.I£(x1003<0.4218)and (x545<1.89605) and (x
153<  0.60365)and (x9 < 1.1613) and
(x1<2.53265) then class=1 (RMS)

(x1< 0.2576)

Nhu véy, chi can sir dung 5 biéu hién gen (x1003,
X545, x153, x9 va x1) c6 thé phan tach tét cac nhom
bénh trong b dir liéu nay.

Dé kiém chimg cho chit luong cua giai phap
dugc dé& xuét, cac biéu hién gen duoc lwa chon
(x1003, x545, x153, x9 va x1) dugc st dung lam dau
vao huin luyén cho mang MLP. Vi b dir liéu hoc va
kiém tra dugc chia theo ty 16 54 miu hoc (17 miu
EWS, 16 mau RMS, 8 mau BL, 13 miau NB) va 29
mau kiém tra (12 mau EWS, 9 miu RMS, 3 miu BL,
5 miu NB). Sau khi duoc huin luyén véi thudt toan
hoc Levenberg - Marquadrt [10] ta ¢ thé thy két qua
ctia mang MLP nhu trén hinh H.7 cho b dit liéu ung
thu t& bao xanh thé cau nho chi sau 30 budce hoc di co
thé quan sat théy qua trinh hoc da hdi ty.
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H. 7 Qua trinh gidm sai 56 trong 30 chu ky hoc ddu tién ciia
bé dir liéu ung thu té bao xanh thé cau nho

) Két qua phan loai dat d§ chinh xac 100%. So véi
két qua dat dugc trong [11] cac téc gia sir dung phin
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tich thanh phan chinh két hop voi bién d6i Wavelet va
sau d6 ciing cho qua mang MLP dé phan loai thi d6i
v6i bo s6 lidu ung thu té bao xanh thé ciu nho thi chi
dat do chinh xac 90,36%, thdp hon so vé&i phuong
phap d& xuat trong bai bao. Vi cong trinh [12], cac
tac gia ciing dat dugc d6 chinh xac 100% nhung ty 1¢
mau hoc: miu kiém tra lai lon hon so v&i phuong an
cua bai béo dé xuat.

5. Két luan

Bai bao dd giéi thiéu khai quat vé cong nghé
microarray va tmg dung cdy quyét dinh lya chon
thanh phan gen dic trung cho bd co so dir licu
microarray vé bénh ung thu té bao xanh thé cau. Cay
quyét dinh va thuat toan ID3 c¢6 ¥ nghia 16n trong viéc
xac dinh nhimg dic diém dé phan loai gen dong thoi
cho phép lua chon cac gen diac trung c6 kha nang
phan tach t6t cac nhom sb liéu rd rang hon. Céc két
qua so sanh cho thiy phwong phap d& xudt co do
chinh xac cao hon hodc tuong duong véi cac cong
trinh dd c6 nhung c6 wu diém 1a st dung sb lwong dic
tinh it hon.
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