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GI(3l THIEU 

N ^ y nay, Cong nghe thdng tin dang phat 
ttien nhu vii bao v i co ftng dimg vo cung to 
Iftn vao hau het c ic ITnh vuc ttong doi s ing 
Vljc ftng dung cang nghe thong tin noi chmig 
va khai ph i du lieu noi rieng se co t ic dung 
Ion ttong ho ttg y hgc chin doin cic can 
bfnh. Da co hang ngin cic cong trinh nghien 
cuu di ttuyen hpc t l b io v l benh ung thu d 
nguoi da tim hieu siu ben ttong co chl di 
ttuySn cua sg phit ttiln c ic khdi u v i phit 
hi«n cic myc tieu cho su can thicp o ia dupc 
li?u dai vdi cic khi i u. Dga tten kit qui 
nghien cftu thuc nghiem, ngudi ta phit hien ra 
ring cac b |nh nhan mic benh ung thu nhu 
nhau thi mau quang sai ciia ho se ttrong d im. 
voi nhan [IJ. ' 

0 dly, loi nghien cftu phuong phip phan 
opm, muc dich l i nhdm cic benh nhin cd mlu 
qnang sai gidng nhau vio cung mat cum ttt 
do CO thS h i ttg trong viec chin doin cic 
bfnh nhan mac bpnh ung thu. Phuong phap 
phin cum dugc tiln hinh tten cac tjp dii lieu 
lai gen so sinh Comparative Genomic 
Hybridization ciia eg sd du lieu 
Progenetix.(Co sd du lipu ProgencUx 14 mpt 
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ngupu du Ueu khlng Id v l c iu hue gen cua 
c ic benh nhin ung thu). CGH l i phuong phip 
phan tich cic phin tft di ttuyin hoc t l bio d l 
phit hien ra c ic gen mi t cin bing - gen di tat 
(nguyen nhan giy ung thu). 
PHUONG P H A P 

Viec phin cum dii lito CGH d l h i trg cho 
viec chan doin benh nhin ung thu d ngudi I i 
mpt bat toin khi phuc tap. Nhirng kit qua ma 
tPi tnnh bay trong hi i bio niy mdi chl 14 
nhung tim hieu ban diu it l im co sd cho qua 
tnnh nghien cftu tiep thep, vdi hi vpng sau 
nay cd tha cii tien dugc ki t qui phin cum du 
doan chinh xic bii toin dat ra. 
Trong phin niy, toi ttinh biy cic ki t qua tim 
hicu chinh: tim hieu vl co sd dO hpu CGH v4 
cac budc tien xft ly du lieu CGH thd thinh dO 
heu rd, rac cho muc dich khai phi; phin tilp 
thep tim hicu ve phuong phip phin cum vdi 
sg ftp giup ciia cac marker; culi cung i i trinh 
bay ket qua chsy thuc nghiem thuat ttiin top -
down su dung dp dp Rsim vdi su ttp giip ^ 
cac marker. Cac chuong trinh J h f y T c 
nghiem fren dir Ueu CGH dupc dua ra d l so 
« n h hieu qui khi sft dung cung p h u o n g p h p 
phan cum nhimg tten hai dg do i i i c nhau- d5 
do Sim va dp do Rsim. 
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Cff sor du- lieu C G H 

Mot trong nhimg phuang phap do quaog sai 
gen ia phuong phap Iai gen so sanh CGH, dSy 
la phuang phap dugc su dung d l do sir ichac 
thuong cua bp gen. CGH phan tich cac phSn t& 
di tniyen hoc te bao de phat hien ra cac gen 
rait can bang - gen di tat (gen mi t hoac them 
doan DNA) trong bg nhiSm s3c the (phuong 
phap nay khong phan tich tmong hpp mi t can 
bang vg s6 lugng nhilm sSc thi). CGH Id mgt 
phmmg p h ^ tiq) c |o co hieu qua dS quet toan 
bp bp gen cho cac bien the trong ban sao 
DNA Lai thi chinh ciia du li^u CGH Ik s6 cac 
ban sao DNA cho toan hp bp gen co thi dugc 
do trong cac ihi nghiem don le. CGH tren c ^ 
m^ch nho (c6ng nghe chu6i nho) DNA phan 
tich phan tii di truyen hpc 16 bao va co thS phat 
hien d3ng thai hang nghin gen mit can b ^ g 
(them ho3c mit doan DNA). Trong c6ng ngh^ 
nay, dii Ii?u tho CGH dugc thfi hi$n nhu tf le 
cac chit hujnh quang dugc binh thuomg hoa 
ciia kh6i u va DNA liSn quan. 
Ca the con ngirdi dugc t^o nen tii cac t6 bao. 
Te bao a cac ca quan khac nhau ciia co thfi c6 
the CO hinh d^mg khac nliau, cdch Iam vific 
khac nhau, nhung dfiu co chung ca chfi nhan 
ban. Te bao cung co hioi thp, gia, r6i chfit, va 
nhijng tfi bao mdi dugc smh ra dfi thay thfi. 
Co thfi CO mgt ca che kifim soat quy lu | t nay 
mpt each chat che va duy tri s6 lugng tfi bao d 
moi ca quan, t6 chiic a miic 6n dinh. Bmh 
thirong, svr phan chia nhan ban t l bao dugc 
kiem soat mpt each co h? thing. Trong qua 
trinh phan chia t l bao, nhiem sic th i dan 
thong &u6ng se dugc nhan doi tao ra mgt ban 
sao giong h?t vai no. Neu ban sao gilng hfit 
vai nhiem sic thi glc thi khong c6 vin dfi gi, 
tuy nhien trong qua trinh phao ly te bao vi 
mgt s l Iy do nao do ma su nhan d3i r l i l^i 
phan ly cua nhiem s ic th i gay ra sir mi t hay 
them doan DNA, chinh la nguyfin ngdn gSy ra 
cac te bao ung thu. Su sai hong cua DNA t?o 
nen cac dpt biln geo thifit y lu dilu khilo qua 
trinh phan bao ciJng nhu cac ca che quan 
trgng khac. Mot ho |c nhilu dot biln dugc tich 
luy gay ra s^ tang sinh khong kilm soat va 
tao thanh khii u 
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Binh 1: Sif phdn chia te bao \jf^ 

D\ra trfin c a ch.S nhSn doi cua t l bao, strong 
kf thuJit CGH i^i roi ta t i ln hanh Iai (ffiip; 
chat la ghep tfiSi d l so sanh) b§ g e n f i N A 
cua t l bao c in Idilih tra va bQ gen DNA ciia 
te bao tham k l^q . Neu bg gen ciia te b^o 
tham khao la blnh thugng ngudi ta sS k i lm 
dinh s\r tang g i ^ v l kich thudc ciia bp 
DNA kifim tra 3.k pha t hi^n ra syt thiltt 'hut 
hay thiia cSc d o ^ DNA. 
Ca so dil lifiu progefietix la ngu in tdi nguyen 
quan trpng chiia du lieu CGH, la t^p du Ugu ve 
di truyin hpc tfi bao phSn tu lien quan din b?nh 
ung thu [14]. ; , , 

• Co sa dil lifiu nay th ing kfi 21535 tnicmg 
hgp mac bfinh, 768 mQ benh hpc v l uag thk ; 
M6i mau bao g i m mpt dgy ddi cdc khoangj 
gen voi cac doan DNA bj thieu ho |c bi M a ^ ' 

• Co sil da lieu CGH dua ra cdi ifiihi'tGi^ 
quan nhung dj thuang v l so lugng sao c h ^ ' 
ba gen lien quan den bfinh ung thu ft ngu^j 
CO dugc hi k i t qua thi nghi?m Iai gen so sdfiK 
CGH. Ca s6 dii lieu nay dugc phat triln bSi 
nhom eua Michael Baudis, tru6ng D^ii h^C' 
Zurich, Thyy Sl. 

• Trong progenetix, CSDL CGH co s l chitu 

Id 862 (chinh la s l khoang Iugng khodi^' 

gen). Cac gia tri trong dtt Heu CGH Id cdc ^ ' 

trj rdi r^c, ro rang (g im 3 gid ttj - 1 , 0,1) 

Phuffng phap ph^n cuun sfr d^ng marker \ 

Marker 

Marker Id mgt khoang gen quan trgng ^ 
dien cho mgt viing bi ln d l i hoi quy. M§i,' 
marker dugc d ^ difin boi 2 so <p, q>, t r o i ^ 
do p va q tuong iing bi lu thj vj tri va l o ^ 
quang sai. ' 

B^hStra ->̂  

Cho S l a m O t t d p c i i a N c d c n ^ u C G H {Si S' 
* *; SM). 
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* j *'icu thi gia tri d l i voi mSo j lai 

^ B E T * ^ ^ ^i[« '» ' ] 1^ phan a » n cna Sji b i t 

^ ^ " ^ t u khoang thir u va k i t ftnc * khoang ftu 
V. Cho {m, = < p , . 9 ^ > ) I < ^ 5 i ? } K njSt 

j ^ ^ cac marker dugc dat doc Iheo cac khoang 
j J ^ m T u c I a P , < P J < < p ^ 

^ 8 D Ao /nr L-ua ^ ^ m, la eT{Sj,m,). 

§i V(Sj,m^) = } chi Idii no flioa ca hai ffilu 

r hGDsauday 

/ Bieu hen can: T i n tai mpt phan do^ 

* J u , v ] chong cheo voi m, . Nghia la 

^ u ^ p , i y va K l u ctia Sjlu,v] ^ I n g nhu 

^iP^ *»?" ^- Khong t6n tai marker m,-, vdi 
t ' < frong cac nhi lm s i c tb i giong nhau sao 
^ a < p , . < V, x / =^, . va (T{sj,m,.) = 1 

V i jpi^c lai, n iu khong thoa man 2 d i lu kien 
" i r&i th i ( r ( -S j ,m, )=0 . 

. Tandis jbolrgm, hay m, bao sj n iu 
- <T(j^,m,) = l . 

ff NhlivSy: 

• Sieu ki |n cin: 

g - _^Gii tri bd trg cua 1 marker d im s6 cac 

m man c6 tinh trang quang sai gilng nhau va 
^ong marker do. 

- Gia tri bo tan ciia I markCT Ion, di&i do 
•""^e duong marlffir do quan tron& co flil ^ 
b U Q g / ^ d i ^ cbo mo huih quang sai cua mlu. 

- MOt mau hS trg mot marker kbi va chi 
Mli CO mot quang sai g i lng marker tai vi tri 
XBc^nh. 

t B i e u k i ^ d i i : 

~ .Quang sai trong cimg mot phan doan co 
a ^ tuong ung vai a^i quang sai don ma no 
tiBi la toi kboang gen lan can 10. 
•r Phan do^n chdng cheo/triing voi boi s6 

ipmAes cua quang sai cung toai ^ chi ho trg 
mpt trong nhung marker do. 

Cbo D bieu thi so khoang gen cua mSi miu 
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Cho s.= x\,x^,....,x'a va s^=x(,xi^ ,x^ 

la 2 mlu CGH. Trong do, x'^ va jrj tuong 
ung la gja fri hoac trang thai ciia khoang gen 
d cua Sg, s -

Rsim la phep do sa ch ing cheo giira cac phan 
doan gjao voi mgt difim marker nao do ma 

Sa- dang marko- di phan cum 

TTiuat^toan dira fren tung cap tumig tu phan 
cac man thanh cac cum sao cho su gi lng nhau 
^ u a cac miu trong cung mgt cum ldn hon su 
gjong nhau ciia man vdi cac cum khac. Di lu 
n ^ diudng ddi hoi tinb toan do tirong tu giua 
haimau. 

Ta CO thi su dung maricer d l loai bo sir anh 
hudng ciia nhifiu d in timg cap gj lng nhjui. Tu 
dp do Snn, phat triln mpt do do mdi gpi la 
Rsim , cu the nhu sau: 

ChoAf ={m,.mj, . . . .„^}, P, < p 2 <-.<Pg la 
tap cac maricer dugc xac dinh h^n til ca cac 
mau. Cac marker la cac khoang gen quan 
tipng CO Uen quan tdi cac mo hinh quang sai 
ctia cac mau. 

Cho D la s l lupng khoang gen ciia moi mau. 

Cho 2 miu CGH s„s^, vdi 

^i=xi,x'„..,.,x^^;s^=x(,xi,....,x{,, 

Trong do x ; , x j tuang ung la gia fri hay 

trang thai cua s-, s . 

Rsim do do hrong tu gjua chiing nhu la s l 
lugng cua cap phan doan ching cheo, ahu 
vay cac phan doan nay phai thoa man 2 dilu 
kien sau: 

1. It nhat mpt Irong marker ciia M chiia ca hai 
phan doan. 

2. Kieu ciia marker gilng kilu quang sai ciia 
ca hai phan doan chdng cheo do. 
Cho xl,...,xl va x'^.,...,x^. la 1 c5p tuong 
ung tii man si va sj. RShn dim cap cua phan 
doan la ntgt neu: 

1. T&i tai marker 

">. = { A . 9 , ) - « , e A / , u < p , <v;u'<p^<v' 

2. Loai quang sai cua ca 2 phan doan gilng 

nhau nhu cua ml, Oie la '"̂ " ~ •''"• ~ *?< 
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KET QUA THUC NGHIEM 
kit qua chay tliuc nghiem thu^t toan top-
down voi do do Rsim 
Bai toan 

hiput: Bo dil lieu Carsinomas vori 23 thuc tiiS 
lam sang, voi hon 600O miu dii lieu 
Output; Hinh anh phan thanh cac cum voi 
so luong marker dugc chi dinh truoc. 
Cai d|t thuc ngliieni 
Dir lieu vd Cong ctf 

Da heu cua bai toan la file co dang *.txt, 
duoc lay t̂ i co so du lieu progenetix 8 (trang 
web http://www.progenetix.net). Dly la bo dir 
lieu gom 31925 mlu CGH. Moi mlu co 862 
khoang gen dugc lay ra tir 24 nhilm sSc thS. 
Phan mem ch^y chuong trmh: Matlab 
Chay chttimg Irinh thtfc nghiem 

Trong cong cu co chay ham PhyloMain nhu 
sau: 

PhyloMain (dataset, outfile, nMarkers, 
nMkperClust, MaxnClust, MinCases) 
^ Cach sOr dung: 

Sir dyng phuong phap phan cym vdi dp do 
RSim d8 chia timg thjic thi benh ung thu vao 
1, 2, 4 ciim, (N6u s6 luong cac cpn la I, 
nghTa la khong phan cum). 6 dly so lugng 
cac cum phu thupc tham sa MinCases trong 
PhyloMain.m. Trong m6i truong hpp ma so 
cum khac nhau lhi se sii dung chuong trinh 
nhan dimg cac marker dl xac dinh mot tap 
hop cac marker cho m6i ciun. S6 luong cac 
marker dupc thilt lap boi tham s6 nMarkers 
trong PhyloMaiam. 
^ Kit qua: 

Sau Uioi gian 3h30 chay thuat toan, vol ham cac 
tham so Irong PhyloMain ISn lugt la 
'carcinomas_informativematrix.txt' 
•outfilel.txf,20, 10,8,50, diu d u i kit qua la 
hinh anh sau 

Hmh 2 - Hmh anh phan cum tren tap mlu 
lhuc nghiem, co hai chilu: mot chilu nim 
ngang hieu thi 862 khoang gen, mot chilu 
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thing dling Hlu ftj 45 mlu bfnh. Htoh itah 
dizgt̂ mmh hga bing cac mau; xanh, dd..M^ 
xanh bj& thi trjng thai gia tang (thftaJiSA 
lugng sao chep DNA, mau do bilu thi " ^ g 
thM' thieu (mat mat) s6 lugng sao chip 
DNA. Cac marker la cSc dugng ke dgc. 

H]nh2 Hinhanhphanaantrentdpmdudtitcn^ti^ 

B4nh gi4 kit qua flurc nghiem 

Sa sdnh so marker trong mot cj#/n 

Su dung s6 lugng marker khac nhau 10,20,40, 
60 va 80 cfc marker cho thuSt toin phan cvm 
top - down, s4 dung dp do Rsim se cho chat 
lugng cum khac nhau. 6 dSy, nhilp s^ luong 
marker, gia « chit lugng cum la gii t4,lnBg 
binh trong 20 lln chiiy thuc nghiem, ou thi; 
Bang 11 Chdt Iggng cum khi thav ddt somarker-
Sl toyng marker Chit lirgng cym ThM gian 

"j 455.6411 3 ' 

20 510.6452 3h30 
40 6243025 4h 
60 628.7182 Sh 
M 737.851 9h 

Quan sat bang 1 ta dua ra duoc nhan xet sau 
so lugng marker khac nhau thi chit lupng 
cym thu dupc ciing khfc nhau. Khi so lugng 
marker cang nhilu thi chit lupng cung t6t hon 
nhung lai mat nhilu thoi gian hon, niu 60 
marker chSt lugng la ~ 629 hgn phta cym 
dling 40 marker la -634 nhung lai tiin th« 
gian hon Ih. 
KET LUAN 

Phan cym da lieu « mpt phuong phip phi 
bien, dgn gian va hieu qua trong khai pha dli 
li5u, Cac phuong phap phSn cym dugc fc 
dyng rpng rai trong r4t nhilu bai toSn thuc tl 
nhat la trong linh vyc tin-sinh hgc. Trone bii 
bao nay, tW da gioi thi?u vl mOt lo,i da liju 
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|...Ji hoc CGH d y „ c , i , duna tronn vice phan 
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su drag cac marker ,re„ ,hua, loan lopdo,™ 
H.en la, lo. dang „ep a,c n.hien c iu cai licn 
cac marker, nghien c iu phirong phap phan 
cpm tren cac dinh dang CGH khac nhu dii 
lieu array CGH. va tap hop du lieo khac nhu 
mang du lieu bleu hicn gen. du Ueu SXP \ a 
dir lieu protem. 
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