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Phan vién Cong ngh¢ thong tin tai TP.HCM
(Bai nhan ngay 24 thang 01 nam 2006, hoan chinh swa chita ngay 17 thang 04 nam 2006)

TOM TAT: “Lap ban do gen” chinh la viéc ldp ban do cua cdc gen dé xdac dinh vi tri
trén cdc nhiém sdc thé Day la mot budc then chot trong viéc hiéu vé cac bénh di truyén. Co hai
logi “ldp ban do gen”: ldp bdn d‘d di truyén — su dung phan tich lién két dé xdc dinh méi quan
hé cua hai gen trén mot nhiém sdc thé; ldp ban do vt Iy — sir dung cac ky thudt hodc cac thong
tin san co dé xdc dinh vi i tuyét doi ciia gen trén mot nhzem sdc thé. Trong bai bdo ndy ching
16i dé xuat' mét hwéng tiép cdn qua dé nang cao hiéu sudt cia thudt todn sir dung viéc phan tich
lién két dé lgp ban d6 gen. Ching t6i da xdy dwng thudt todn ding phiong phdp Haplotype
Pattern Mining (HPM) va Density Based Spatial Clustering of Applzcatlon with Noise
(DBSCAN). Thudt toan nay dwoc thuc hién trén hé thong tinh toan luodi gom cdac cluster cua
IOIT-HCM (Phdn vién Céng nghé théng tin tai TP. Ho6 Chi Minh) va cia KISTI (Korea
Institute of Science and Technology Information)..

1. GIOI THIEU

Lap ban dd gen thuong dua trén Vlec phan tich cac trinh tu d1 truyen goi 1a haplotype. Mot
haplotype 1a mét dai dién cua DNA nam doc theo soi nhiém sac thé. Trong cac nghién ctru
quan thé bj bénh va khoé manh, haplotype 1 chudi c6 chiéu dai c¢b dinh. Khi thira ké tir thé hé
nay dén thé hé khéc, cac haplotype dugc tai két hop bang trao d6i chéo. Qua trinh nay lam ting
trang thai bién di cua haplotype. Chinh trang thai bién di nay phan anh tinh lich sir ciia mdi
haplotype, hai haplotype c6 cung mot t6 tién co kha niang chia s¢ chung mot phén doan DNA
clia to tién. Trong lap ban dd két hop (association mapping), cac nha di truyén hoc tim kiém céc
phan doan tiéu biéu nhét cia cac bénh nhan twong ung voi mot loai bénh nao d6. Vi tri cua cac
phan doan nay 1a vi tri cia cac gen anh hudng dén bénh, cac phan doan nay ciing nhu gen duoc
ké thira tir mot to tién chung.

Lap ban d0 két hop dua trén gia dinh rang nhiéu nguoi mang mam bénh cua gen da thira ké
tir t tién cia ho va vi vy ho chia sé ciing doan mAu haplotype. Tiéu chuin danh gia do tuong
dbng cho cac ca thé 1a mot cong cu hitu ich cho viéc danh gia cac bénh nhan c6 quan hé huyét
thong gan va gitp cho viéc tim ra cac cdu tric trong mau haplotype. Gom nhoém dya trén ti€u
chuan danh gia do tuong dong, c¢6 thé dinh vi cac nhom ca thé c6 kha ning chia s¢ cung mot
gen mang mam bénh do di truyen Hudng tiép can nay tap trung nghién ctru vé khai pha dir liéu
cac mau haplotype. Lap ban d6 gen dugc xem xét trong moi quan hé gilra trang thai bénh va
trang thai khoé manh ciia cc ca thé trong quan thé. Muc tiéu chinh 1a danh gia mtc do tuong
dong giita cac haplotype va gom nhom chung béng thuat toan DBSCAN [1], sau d6 dung thuét
toan Haplotype Pattern Mining [2] kham pha mau haplotype dé tim vi tri gen mang mam bénh.
Tat ca cac phuong phap 4p dung dua trén cac quy tac kham pha tinh tuong dong gitra cac mau
haplotype. Trong bai toan lap ban gen, tiéu chuan danh gia twong dong dugc xem xét trong mdi
quan hé giita hai trang thai bénh va khoé manh cua cac cé thé trong pham vi nghién ctru.

2. LAP BAN PO GEN
2.1.Mét s6 khai niém di truyén

Marker 12 noi cung cap thong tin vé bién thé di truyén giita cong dong ngudi. Ching 1a cac
vi tri da hinh trong bd gen, cac bién thé nay thu dugc tr mot ca thé mang bénh duogc xac dinh
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bang phuong phap thyc nghiém. Vi tri cua mot marker thuong duoc goi la locus (nhiéu locus
goi la loci). Cac bién thé tai mot marker dugc goi cac allele. Nguoi ta thuong sir dung s6
nguyén dé dai dién cho cac allele nay. Tap cac marker goi 1 ban d6 marker.

Hap!otype bao gém mot tap cac allele nhan duoc tai cac vi tri marker doc theo mdt soi
nhiém sdc thé. Hinh 1 minh hoa hinh anh vé marker, allele, haplotype.
|

mgi
“« Mark
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Hinh 1: So d0 tong quat cic thanh phan di truyén ding trong bai toan.

Vi du: Goi M1, M2, M3, M4 la cac marker, dinh vi doc theo ,m(f)t nhiém sic thé. g}ié S}’I chg
cac allele tai 4 vi tri marker trén 1a 1, 3, 2, 1. Haplotype trén bon marker trong nhieém sac thé
nay la [1 3 2 1], va haplotype trén marker M2 va M4 1a [3 1].

I1 ¢ haplotype

——

—

C6 hai loai marker chung, d6 1a marker dang microsatellite va marker dang SNP (Single
Nucleotide Polymorphism). Marker dang microsatellite (STR — Short Tandem Repeats) co
khoang 20 allele khac nhau, mdi allele twong (mg véi s6 nguyén chi s6 1an 13p lai trong trinh tu
DNA ciia ca thé. D6i v6i marker dang SNP ludn ludn c6 2 allele, nhung marker loai SNP ¢6 tan
s6 xuat hién nhiéu hon trong bd gen, vi vdy cho phép ban d6 marker day dic va thich hop hon
cho viéc lap ban dd chinh xac. Marker loai SNP 6n dinh hon STR. Téc do dot bién cua SNP
duoc danh gid khoang la 107 trong qua trinh phan bao giam nhiém, con STR 1a 107,

2.2.Dat bai toan

Bai toan 1ap ban d6 gen duoc phat biéu nhu sau:

Goi A 1a tap dir liéu haplotype khoe manh. Goi C la tap dir liéu haplotype bi bénh. Thong
qua ngudng thong ké x, dé truy tim tat ca cac tap mau tiém nang thod ngudng thong ké. Tu do

suy ra két qua dy doan vi tri gen mang mam bénh duya trén tan sé xuét hién cao nhat, hoac két
quéa dy doan diém dua trén gia tri p-value thu duoc théng qua kiém tra hoan vi.

3. PHUONG PHAP

Véi tap tin dir liéu dau vao lon, va st dung marker dang microsatellite, s& ton kha nhiéu
thot gian cho viée truy tim mau trong thuat toan Haplotype Pattern Mining. Ngoai ra, tap dr
liéu dau vao bao gom tat ca ca thé trong pham vi nghién curu, mdi ca the dugc dai dién bang
moét haplotype. Dé rat ngan thoi gian im mAu tiém nang, ching t6i dé xuét phuong phap dung
thuat toan DBSCAN dé loc bo nhing ca thé don 1¢, khong c6 kha ning mang mam bénh.

Uu dlem ctia thuat toan DBSCAN la tim nhém dwa theo mat d¢ twong dong. Phuong phap
thong ké x* hodc Z-score, can cir trén s6 mau bi bénh va mau khoé manh trong mot nhom, tir
d6 di dén quyét dinh 12 nhom nay c6 két hop manh véi bénh hay khong. Véi nhiing nhom thoa
man diéu kién thong ké, dung thuat toan Haplotype Pattern Mining truy tim cac mau tiém nang,
that su ket hop manh v6i bénh. Buge cudi cung cia huong tiép can nay, s& tong hop dit liéu
mau goi veé tir cac nhoém. V6i tap mau tiém nang tong hop, vi tri gen mang mam bénh dugc du
doén dya trén tan sb xuét hién va p-value tai moi marker.
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Hiéu qua cua hudng tiép can nay phu thudc vao tiéu chuan danh gia tuong dong haplotype
sir dung trong thuét toan gom nhom. Trong phan tiéu chuan danh gia twong dong s& xur 1y vi tri
mang allele khong x4c dinh trong mau haplotype, va n6 dugc xem nhu mot allele méi.

3.1.Tiéu chuén d4nh gia twong dong

Cho tap G chura n ca thé, mdi c4 thé dai dién mot chudi haplotype v6i m maker. Ham danh
gia twong ddng sim: G x G > [0,1], néu ham nhén gia tri bang 0, tit ca cac allele trong hai
haplotype khong twong dong, va bang 1, tit ca cac allele trong hai haplotype twong dong. Céc
haplotype c6 quan hé ho hang c6 muc d6 trong dong cang cao va chia sé nhiéu di truyén IBD
(identical by descent).

Goi H;, H, 1a hai haplotype thudc tap G, so sanh ting cép allele tai vi tri cac marker. Goi
vector Syim = (S1, ..., Sm), VO §5;= 1 néu H\(i) = Hy(i), nguoc las; =0, 1 < i <m.

3.2. Phwong phap 1 [3]

bau tién, xem xét k¥ thuét phan chia cira s6, mét ctta s6 c6 chiéu dai w € N. Vdi moi
k+w-1
marker thu £, tinh a, = Zsi ,vois;=0cho i¢{l,..,m}.

i=k

Tiép theo, tinh d§ tuong déng a = Za:’ , voi o>1. Gié tri s6 mil mang lai trong sb
k=(—w+2)
mong mudn trong doan quan sat mat can bang lién két (LD — Linkage disequilibrium), véi gia
tri o 16n hon thi chiéu dai s; = 1 trong vector S s€ dai hon.

w-1

Tiép theo tinh gié trj score(C) 16n nhat ¢6 thé C = (m—w+1)w" +2> k“
P

Ham twong dong 1a sim(H,, H>) = a/C

Ham khoang cach 1a 1 — sim(H,, H>).

Phuong phap ndy mang lai két qua tot trong trudng hop dit liéu haplotype ngudn co dot
bién mat dit liéu va dot bién diém.

3.3. Phwong phap 2 [3]

Tim tit ca nhiing chudi con s;, ..., Sk mang gia tri 1 trong vector Sg1 m, sao cho 1 <i <k <
m, va Si.1 = S+ = 0.

Goi S 1a tap cac chudi con ndy, ta co, a = Z ,a>1, |s| 1a chiéu dai chudi con. Khi

d6, ham twong dong 1a sim(H,,H,)=a/m".

Ham khoang cach 1a 1 — sim(H;,H,)

Cac phuong phap trén kha don gian va dé cai dat, do phirc tap cua thuat toan 1a ©(m). Tuy
nhién, viéc x4c dinh hai hing sb w va « khong dugc dé cap rd rang. Chung phai c6 mot gia tri
du 16n dé phan biét giira chia s¢ IBD va chia sé ngdu nhién. Mit khac, cac tham sé nay khong
duoc qua 16n, néu khong s& din dén tinh hudng cac gia tri twong dong 1a khong dang ké va
phuong phap haplotype riéng 1¢ khong thoa dang. Dé an toan, nén chon gia tri w va a trong
khoang 1 <w <5val< a <2 cho ban d6 marker dai.

3.4.Panh gia d) két hop manh véi tinh trang bénh ciia nhém

Gom nhom 1a mot thuat toan manh dung trong viéc khai pha tap dir liu 1on. Trong nghién
ctru 1ap ban do gen, viéc gom nhém céc haplotype nhim muyc tiéu tim ra cac haplotype c6 quan
hé ho hang, cac nhoém c6 thé tuong ng voi cac dot bién gdy bénh khac nhau. Gia thiét, cach ly
mot s6 nho ca thé va sb ca thé nay phat trién thanh mot quan thé. Gia dinh rang dot bién gen
mang mam bénh dang quan tdm & thé hé dau tién. Va sau nhiéu thé hé cac ca thé mang cac dot
bién khac nhau c6 thé dugc tim thdy thong qua thuét toan gom nhom. Muc dich khong phan
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chia tit ca cac haplotype vao trong cac nhom, vi c6 nhirng haplotype tur ca thé nhiém bénh hoic
khoé manh khong can thiét c6 trong nhom, va cac haplotype tir ca thé mang bénh s& co do
twrong dong cao hon haplotype tir ¢4 thé khoé manh.

ba ra doi nhiéu thuat toan gom nhom, hau hét chung dé}l ¢6 diém chung 14 str dung tiéu
chudn danh gia twong dong gitta cdc mau. Trong hudng ti€p can cua ching 61, thuat toan
DBSCAN duogc 4p dung dé gom nhom céc haplotype theo tiéu chuan danh gia tuong dong
(phuong phép 1).

C6 hai tham s sir dung trong thuat toan DBSCAN. Mot la ban kinh & cia vung lan cén gitra
céc haplotype quan tim, hai 1a ngudng sd phan tir toi thiéu MinPts xung quanh mot haplotype
dang xet. Mot haplotype dugc goi la haplotype 161 (core haplotype) néu c6 s6 phan tir trong ban
kinh lqn can nhiéu hon MinPts. Cac haplotype trong ban kinh 1an cén ¢ thi dat duoc mdt cach
truc tiep tur haplotype 10i.

binh nghia 1: Mot haplotype dén duogc tir mot haplotype 15i khi va chi khi c¢6 mot day
chuyén cac haplotype 161 & giira hai haplotype do.

binh nghia 2: Hai haplotype duoc goi la density-connected khi va chi khi c6 mét
haplotype 161 ma n6 dén dugc ca hai haplotype do.

Pinh nghia 3: Mgt nhom haplotype 1a tap hop cac haplotype density-connected véi kha
nang lan rdng cuc dai.

Thuit toan:

- Budc dau tién chon mot haplotype bét ky lam haplotype 13i.

- Tiép theo, tim cac haplotype trong ving lan can c6 thé dat dén mot cach truc tiép tir
haplotype 16i do,

- Xac 1ap cac nhom khi can thiét.

- Qua trinh két thuc khi tat cac haplotype dugc kiém tra.

Két qua thu dugc la cac nhom thoa diéu kién théng ké Z-score va loai bd cac haplotype
khong thudc bat ky nhom nao.

Gia dinh rang:

- S6 haplotype tir ca thé bi bénh 1a m

- S6 haplotype tir ca thé khoé manh 14 n

- S haplotype tir c4 thé khoé manh trong mot nhom 1a m’

- S haplotype tir ¢4 thé bi bénh trong mot nhom 1a n’

Ta c6 cong thitc Z-score [5] nhu sau:

B m'/m—n'/n
\/m'+n'( m'+n')( 1 1 j
1- —+—
m+n m+n)\m n
Mot gié tri Z-score 16n mang ¥ nghia d6 két hop giita tinh trang bénh va nhom haplotype 1a
manh.

3.5. Xir ly cac allele khong xac dinh

Cong viéc nay dugc thuc hién khi tap dir liéu haplotype ngudn bao gém céc gia tri allele
xéac dinh va khong xéac dinh tai cég vi tri marker dang xét, ddy la nguyén nhan dan dén viéc
thong ké khong chinh xac. M6t mau tiém néng P dugc xem 1a phu hop khong chac chan véi
mau haplotype thi i khi va chi khi c6 it nhdt mot marker thtr j ma tai d6 D;j=0va P;#0. Thuat
toan HPM [4] da khong xét dén trudong hop nay.

Goi myy la §6 m?}u phu hop v6i bénh khong chéc chin, va mey 13 sb m?u phu hop khoe
manh khong chac chan. Khi d6 tong so haplotype mang bénh phu hop véi mau tiém nang P 1a
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Ti4p S& bang tong cia Tp VA myy, twong tu cho téng s haplotype khoé manh phii hop véi mau
tién nang P 1a mep s& bang tdng mep va mey. Vi hai gid tri nay s& 1am cho cong thirc thong ké
trong [4],[5] thay doi.

3.6.Thuit toan trén hé thong phén tan

Chung t61 xay dung thuat toan ClusterHPM trén N tién trinh xtr ly dugc thuc hién nhu sau:

- Poc tép tin dit liéu haplotype, va tap tin tham sé dung trong thuit toan DBSCAN va HPM

- Thyc hién gom nhém theo thuat toan DBSCAN

- Tién trinh chu giri dit liéu timg nhom cho céc tién trinh con.

- Tién trinh con nhan dit liéu, thyc thi tim mau phu hop.

- Tién trinh chu nhan dit liéu tir cac tién trinh con, téng hop dit liéu.

- Tién trinh chu thyc hién phép hoan vi ngiu nhién va tinh p-value

- Tién trinh chu ghi két qua gdm cac mau phu hop va du doan vi tri gen mang mam bénh
1én tap tin.

4. KET QUA THU NGHIEM

Céc két qua thir nghiém trén Cluster gdm 4 may, cai dat GT3, MPICH-G2 1.2.27 va Condor
6.7.

4.1. Tap dir liéu that thi nhit: lién quan dén bénh Friedreich Ataxia (FA - bénh That
diéu — di truyén & tré tir 8-12 tudi, nguyén nhén la do suy hoa hé than kinh trung wong, hé than
kinh ngoai bién va tim), dugc cung cap tir [6], va dugc phan tich lai boi Molitor [7], dir liéu bao
gom 58 haplotype tir ca thé mac bénh, 69 haplotype tir ca thé khoé manh véi 12 marker dang
microsatellite, tat ca dit liéu dugc nhan tir quan thé Acadian. 12 marker dang microsatellite
chiém mot ving dai 15cM véi khoang cach gitra cac marker la: 3, 6.5, 0.125, 0.125, 0.125,
0.125, 0.125, 0.125, 0.125, 0.125, va 4.5cM. Két qua chuong trinh dy doan gen mang mam
bénh & giita marker thir 5 va marker tht 6, véi 3000 1an hoan vi, p-value tai marker 5 va 6 bing
0.01 (hinh 2.a).

4.2.Tap dir liéu that thi hai, lién quan dén bénh co gan Cystic Fibrosis (CF- bénh xo
nang) cua Kerem (1989). Dit liéu bao gdm 94 haplotype tir ca thé mang bénh va 92 haplotype
tir c4 thé khoé manh trén 23 marker RFLP (Restriction Fragment Length Polymorphism).
Khoang cach gitra cac marker 1a 0.009, 0.0158, 0.5, 0.01, 0.02, 0.015, 0.025, 0.02, 0.005,
0.035, 0.03, 0.025, 0.035, 0.035, 0.08, 0.01, 0.02, 0.015, 0.055, 0.6, 0.07 va 0.1 cM. Pugc biét
vi tri dot bién trong khoang 0,88 cM tinh tir marker dau tién. C6 67% nhiém sic thé mang bénh.
Gen mang mam bénh duoc du doan diém tai marker thir 19 (0,9 cM tinh tor marker dau tién)
v6i tan s xudt hién 1a 78, p-value = 0.0026. Két qua nay cho bai 5000 1an hoan vi va khong sir
dung gap trong mau tiém ning (hinh 2.b).

4.3.Téap dir li€u that thir ba do phong thi nghiém JDRF/WT (Juvenile Diabetes Research
Foundation/Wellcome Trust) cung cip, bao gdm 385 gia dinh hat nhan (sib-pair) mic bénh tiéu
duong loai 1, gdm b me va 2 con. C6 25 marker loai microsatellite (D6S1641, D6S1548,
D6S1576, D6S291, D6S439, D6S1629, D6S1568, D6S1560, D6S2445, D6S2444, HLA-
DQBI1, HLA-DRBI1, D3A, 9N-1, D6S273, 82-1, TNFd, TNFe, TNFc, 62b, C1-2-A, C1-2-C,
HLA-B, HLA-C, C1-4-4) trai dai trong ving 14Mb trén nhiém sic thé tha 6. Cac mau
haplotype dugc suy ra tir kiéu di truyén gia dinh. M&i mét gia dinh, mot haplotype tir bon
haplotype ctia bé me dugc xem nhu haplotype mang bénh (case haplotype) néu no xuat hién
trong bat - ky dira con mang bénh nao. Nguoc lai, cac haplotype khong truyén la haplotype kho¢
manh. Téng cong ¢ 213 haplotype mang bénh va 143 haplotype khoé¢ manh. Ket qua chuong
trinh dy doan gen mang mam bénh & tai marker 10, gen D6S2444. V&i tan sé xuét hién tai
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marker 10 14 6, p-value = 0.184667 ctia 3000 1an hoan vi, c¢6 sit dung gap trong miu tiém ning
(hinh 3.a).

4.4.T4p dir liéu that thir tw, cia nhom nghién ctru Mark J. Daly vé bénh Crohn, duoc cong
b tai website http: //'www .broad.mit. edu/humgen/IDBS/ raw_data.txt. D& liéu haplotype dugc
suy ra tir kiéu di truyen ctia 129 tré em Chau Au trong mdi quan hé gia dinh bo ba gdm bd me
va con. Tép dir liéu gom 147 haplotype, trén 103 marker, vi 20% allele khong xac dinh. Két
qua dy doan gen mang mam bénh v&i 3000 1an hoan vi & gan marker thir 74, p-value tai marker
74 bang 0.019, tan s6 xuat hién 1a 232 (hinh 3.b)

Dé minh hoa thém hiéu suit cia thuat toan, ClusterHPM di sir dung tap dit liéu md phong
trong thudt toan Haplotype Pattern Mining cia Toivonen [1]. Mot tap tin dir liéu m6 phong
tuong ng véi mot quan thé dugc c6 1ap voi mot cap nhiém sic thé twong ddng co chiéu dai
100cM. Tong s6 mau haplotype 1a 400, voi 200 haplotype mang bénh va 200 haplotype khoé
manh. Khoang cach cua cac marker doc thé nhiém sic thé 1a 1cM dbi v6i marker dang
microsatellite va bang 1/3 ¢cM d6i voi marker dang SNP. S6 1an hoan vi 1a 500, khong co gap
trong mau tiém nang.

Bang so sanh két qiia nhu trong hinh 4, va bang so sanh thoi gian thyc thi ctia thuat toan
HPM véi thuat toan ClusterHPM nhu hinh 5.

5. KET LUAN

Nganh sinh tin hoc 1a mét nganh méi va hap din rat nhiéu nha nghién ctru trong va ngoai
nuéc tham gia. Vi cac kham pha trong cdu triic gen dd md ra nhiéu hudng nghién ciru méi
trong do6 c6 y sinh hoc.

Bai toan xac dinh vi tri gen mang mam bénh 1a mot trong bai toan ctia hudng y sinh hoc dat
ra. Trong bao cdo ndy, ching t6i dé xuat st dung k¥ thuat khai pha dit liéu trong bai toan 1ap
ban d6 gen. Tir d6 kham phé dit liéu mAu haplotype dé giai quyét van dé xac dinh vi tri gen
mang mam bénh. Véi tap dir liéu haplotype 16n, thuc thi chuong trinh trén mot may voi thuat
toan d¢ quy tuan tu, thoi gian thyc thi thu duoc rat 1au. Dé cai tién vé tdc do thuc thi, trude tién
s& thanh loc dit liéu bang cach tinh mic do twong dong giita cac haplotype trong thudt toan
gom nhom, va loai bo nhitng nhom khéng c¢6 kha niang két hop manh véi bénh.

V6i tap két qua thu duogc tir thuat toan gom nhom, dir lidu s& dugc thyuc thi song song véi
thuat toan HPM. Tat ca chuong trinh s& thuc thi trong méi truong tinh toan ludi.. Két qua tinh
toan khong sai khac (hinh 4), nhung thoi gian thuc thi dugce cai tién rat 16n (hinh 5).
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Hinh 2. (a) Biéu do két qua cua tap dir liéu FA. (b) Biéu db cua tap dir liéu két qua CF.
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Hinh 3. (a) Biéu dd cua tap két qua HLA. (b) Biéu d6 cua tap két qua Daly.

Bang 1. Bang so sanh két qua giita cac chuong trinh

FA CF HLA Daly
HPM (2000) [4] / / D6S2444 /
HapMiner (2005) [5] M5 M18 (0.89cM) D6S2444 /
HPM_* M5-M6 / D6S2444 /
ClusterHPM M5-M6 M18-M19(0.9cM) D6S2444 M74
Bang 2. Bang so sanh thoi gian thuc thi gitta thudt toan
FA CF HLA Daly

HPM_* 15s / 500s /
ClusterHPM 2.6s 37s 34s 1391's

Chii thich: Cac 6 (/) khong dugce tac gia dé cap trong bai bao [4] va [5]. HPM_* 1a chuong trinh
duoc hién thuc theo thuat toan HPM.

Bai bao nay dugc thyc hién dudi su hd tro kinh phi tur d8 tai “Tinh toan hiéu nang cao va tinh
toan luodi trong mét so bai toan tin sinh hoc” thugc chuong trinh nghién ctru co ban.

THE GENE MAPPING ALGORITHMS FOR SPECIFICATION THE
LOCATIONS OF GENETIC DISEASES

Huynh Thi My Trang, Tran Van Lang
HCMC Institute of Information Technology

ABSTRACT: The “Gene mapping” refers to mapping of genes to specific locations on
chromosomes. It is a critical step in the understanding of genetic diseases. There are two types
of gene mapping: genetic mapping — using linkage analysis to determine the relation between
two genes on a chromosome, physical mapping — using all available techniques or information
to determine the absolute position of a gene on a chromosome. In this paper we propose an
approach to improve the efficiency of the algorithms using linkage analysis on gene mapping.
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We build the algorithms by using the Haplotype Pattern Mining (HPM) Algorithms and
Density Based Spatial Clustering of Application with Noise Algorithm (DBSCAN). These
algorithms are implemented on the Grid Computing System which includes the clusters of
HCMC Institute of Information Technology (IOIT-HCM) and Korea Institute of Science and
Technology Information (KISTI).
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