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Tém tit

Céc phuong phap thyc nghiém phén tich hé gen dugc quan tim nghién ciru trong nhiig nam gan day va
da thu duoc nhiéu thanh tyu quan trong. Tuy nhién, phﬁn 16n cac trinh tu bd gen hoan chinh hién nay c6
it nhat mot nira s6 gen ¢ chu thich khong 16 rang. Trong khi d6, cing véi su bung nd ciia dit liéu, mot
s6 xu hudng nghién ciru méi dd xuat hién trong tin hoc nham phan cum dé xir Iy thong tin. Trong bai bao
nay, chung toi trinh bay tong quan vé phan cum dit liéu g dung cho phan tich protein, mot budc khao
sat ban dau rat co y nghia ddi voi nghién ctru thuce nghiém phén tich hé gen, gitp giam thiéu sb lugng
thi nghiém nhén biét va timg budc hoan thién chirc ning Protein.

Tir khoa: Phdan cum dir ligu, tin sinh hoc, dy doan chirc nang Protein.
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Experimental methods for genome analysis are of crucial interest and have recently made a considerable
progress. However, most complete orders of genomes have at least a half the number of gens with
unexplicit note. There are some new trends of research in infomatics to deal with data clustering and
treating. In this article, we introduce general data clustering and its application in Protein analysis, an
initial step which is highly significant for the experimental study of gemone analysis. This method helps

to reduce to number of prediction experiment and to perfect Protein function.
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1. MO PAU

RAt nhiéu nghién ctru vé trinh tu gen tao ra sy
phat trién khong 16 vé co s¢ dit liéu Protein. Nhiing
chu thich bang tay cac trinh tu tim dugc trong co
s¢ dit liu thuong rat dit va kha bét tién. Chinh
tir ¢ xudt hién nhu cu phat trién cac thuit toan
tin cdy dé tu dong hoa qua trinh phan loai nhiing
trinh tu nay va nhan biét cac ho Protein khac nhau.
Hau hét cac phuong phap dwoc sir dung trong
thuc té gf?m day thuc hién céc mbi quan hé tién
hoéa giita cac chudi dé du doan cac dic trung vé
chtrc nang. bé thuc hién phan cum Protein, trudc
hét chung ta thu thap thong tin vé cac Protein tir
cac co so dit lidu, va tién hanh mot phép do thich
hop khoang cach giira hai chudi Protein dé tir do
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thu dugc mot ma tran khoang cach cho thuat toan
phan cum. Céc thuat toan khac nhau s& cho két qua
khong hoan toan nhu nhau tuy thudc vao nhiing
vu khuyét diém cua ting phuong phéap. Ching t6i
s gidi thiéu khai quat vé phan cum dit liéu trong
tin hoc, mot sb hudng nghién ctru cua tin sinh hoc
va ung dung cia phan cum di li¢u Protein ciling
nhu vai tro cua n6 trong dy doan chirc nang cua
Protein.

2. PHAN CUM DU LIEU TRONG TIN HQC
2.1. Khai niém phan cum dir liéu
Phan cym la mét k§ thuat quan trong phén chia
dit liéu thanh cac nhom dbi tuong tuong tu nhau.
Mdi nhém (cum) bao gdom cac ddi tuong ma céac
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d6i tugng nay 1a tuong ty nhau trong cting mot
nhom va khong tuong tu voi cac déi tuong cua
cac nhom khac. Muc tiéu cua phan cum thyc chét
1a gom céac ddi tuong dir liéu thanh timg nhom [1].

Hinh 1.1 12 mét vi du vé phan cum trong do6
chung ta dé dang xac dinh duoc 4 cum dir li¢u,
tiéu chi “tuong tu” ¢ day la khoang cach: hai hoac
nhiéu ddi twong thude cing cum néu nd 1a “gan
gili” nhau, theo mot khoang cach nhét dinh (trong
truong hop nay la khoang céch hinh hoc). Pay
duoc goi la phan cum dua trén khoang cach.

Hinh 1.1. Vi du phan cym dir liu.

Ngoai ra, con c6 mot s6 dinh nghia khac vé
phan cum nhu “Cum la mdt tdp cac diém trong
khong gian ma khoang cach gitra hai diém bat
ki trong né luon nhéd hon khoang cach gilia
mot diém bat ky bén trong n6é va mot diém bén
ngoai”. Hai hoac nhiéu dbi tuong dugc goi la
cung mot cum néu no6 duogc dinh nghia cung mot
khai niém cho tat ca ddi twong. N6i cach khac,
cac doi twong dugc nhom lai dé phu hop véi cac
khai niém mo ta.

2.2. Céac giai doan ctia phan cum

Céc hoat dong tiéu biéu ctia phan cum cac mau
gdm cac bude sau [2]:

- Budc 1: Biéu dién mau (bao gdm chon lya va
hay hodc trich rut cac ddc trung) lién quan dén sb
luong cac phan 16p, s6 lugng cac mau cé ¥ nghia,
va s luong, kiéu, pham vi ctia cac tinh ning co ¥
nghia cho thuat toan phan cum.

- Buéc 2: Binh nghia mdt thudc do, su “gf?m
gili” ctia cac mau phit hop voi mién dir liéu, thuong
1a khoang cach, chang han khoang cach Euclide,
hay Czekanowski-Dice,...

- Budc 3: Phan cym hodc phan nhom, cé thé
dugc thuc hién theo mot sé phuwong phap khéc
nhau.

- Bué6c 4: Triru twong hoa dir liéu (néu can),
1a qua trinh trich rat sy biéu dién don gian va nho

gon cua mot tap dir li€u.

- Budc 5: Panh gia dau ra (néu can), va thuat
toan phan cum 14 “tot” hay “nghéo”.

2.3. Phan loai ky thuit phan cum

C6 nhiéu phuong phap tiép can khac nhau dé
phan cum dir li€u [2],

- Vun déng hay phén chia: yéu t6 nay lién quan
dén céu tric va hoat dong cua thuat toan. Cach tiép
can vun déng bat dau véi mdi mau thuoc mot cum
riéng biét (duy nh:?it), lién tuc sat nhép cac cum lai
v6i nhau va dung khi thoa man tiéu chi hodc chi
con mot cum duy nhat. Phuong thirc phan chia bat
dau voi tit ca cic mau ndm trong ciing mot cum va
thuc hién chia tach cho dén khi thoa man tiéu chi
dung, ngan chan.

- Pon nguyén tic (monothetic) hay da nguyén
tic (polythetic): yéu t6 nay lién quan dén viéc sur
dung tuan tu hodc déng thoi cac dac trung trong
qua trinh phan cum. Hau hét cac thuat toan 1a da
nguyén tic; nghia 1a, tit ca cac ddc trung déu tham
gia vao viéc tinh toan cac khoang cach giira cac
mau, va su quyét dinh duya trén nhimng cac khoang
cach do.

- Cirng (hard) hay mo (fuzzy): mot thuat toan
phan cum ctng phan chia timg mau dén mot cum
duy nhat trong thoi gian thyc hién va lap cta no.
Phan cum m¢ gan do do thanh vién ctia mdi mau
dau vao trong vai cum. Tuy thude vao gia tri do do
thanh vién dé quyét dinh mau s& thudc vao phan
cum nao. Mot phan cum mo co thé dugc chuyén
thanh phan cum cimg bang cach phan dinh mdi
mau dén mot phan cum véi viéc géan gia tri do do
thanh vién 1a 16n nhat.

- Xdc dinh (deterministic) hay ngdu nhién
(stochastic): phtt hop nhat véi cach tiép can phan
ving, dugc thiét k& dé t6i wu héa ham 15i binh
phuong, bang cach sir dung cac ky thuat truyén
thong hodc thong qua qua trinh tim kiém ngau
nhién trong khong gian trang thai gom tat ca cac
nhén c6 thé c6 cua no.

- Gia ting (incremental) hay bit gia ting
(non-incremental): phat sinh khi cac mau duoc
thiét 1ap boi sy phan cum 16n va rang budc vé thoi
gian thuc hién hodc khong gian bd nhéd dnh hudng
dén kién trac cua thuét toan. Ban dau, c6 it thuét
toan phan cym dé thao tac trén cac tap dur liéu I6n,
sau d6, su ra doi cua khai pha dir liéu da thic day
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sy phét trién ctia cac thudt toan phan cum nay dé
giam thiéu sb lugng cac 1an duyét cac tip mau,
giam s6 luong cac mau kiém tra trong qué trinh
thuc hién hodc giam kich thu6c cua céu tric di
liéu duoc st dung trong khi thuat toan hoat dong.

2.4. Mt s6 thuat toan phan cum

- Phén cum phan cdp (Hierarchical clustering)

Thuat toan dya trén su hop nhat gitra hai cum
gﬁn nhit. Ban dau, thut todn xem mdi mau 1a
mdt cum, sau mot sb 1an lap n6 dat dén cac cum
cudi cling theo mong mudn. Phan cum phan cap
thuong tao mot cdy cac cum phan cip, duge goi
12 dendrogram [1]. Céc 14 cua cdy biéu dién
cac déi tuong riéng 18. Cac nut trong cua cdy
biéu dién cac cum. Dendrogram co6 thé bi cat
0 cac cép do khac nhau dé co thé tao ra céc
phan cum dit liéu khac nhau. Tiéu biéu cia
phan cym phan cip 1a thuat toan lién két don
(single-link), lién két day du (complete-link), va
phuong sai nho nhat.

- Phdn cum phan hoach (Partitional clustering)

Phén cum phan hoach cho két qua 1a cac phan
ving tach biét cta dit liéu thay vi mot cau tric
phan cap (chang han nhu dendrogram duoc tao ra
bai mot k§ thuat phan cip). Phuong phap nay c6 y
nghia trong cic tmg dung lién quan dén bo dir liéu
16n trong do6 cac dendrogram khong duoc phép
xay dung. Lua chon sb cac phéan cum daura mong
mudn 14 thao tac quan trong khi str dung cac thuat
todn nay. K - mean la thuat todn thuong duogc su
dung thudc nhom nay [2].

- Thudt todn phin cum kiéu pha trén
(Mixture-resolving and Mode-seeking)

Thuat toan nay dugc phan tich cum dya trén
gia thiét co ban 1a cic miu phan cum duogc rut
ra tir mot trong mot sd loai phan phdi xéac suat,
va muc tiéu 1a xac dinh cac tham sb va gia tri
ctia cac tham sé d6. Hau hét cac thuat toan trong
cach tiép can nay déu su dung méat do tron cac
thanh phan c4 thé (individual) 1a phan phdi
Gaussian trong d6 cac tham sé ctua Gaussians s&
duogc udc tinh.

- Phin cum ling giéng gan nhit (Nearest
neighbor clustering)

Khoang cach lang giéng gan nhat c6 thé duoc
dung lam co so cho phan cum. Thuat toan nay
gan nhan cho cac miu khong c6 nhin tir nhin

ciia mau lang giéng gan nhit cho dén khi tat ca
cdc mau déu c6 nhin hodc khong c6 thém sy gén
nhan xay ra.

- Phéin cum mo (Fuzzy Clustering)

Phuong phép phin cum theo cach tiép can
truyén thong tao cic phan ving, trong mot phan
vung, mdi mau thudc vé mdt va chi mot cum nao
do. Vi vay, cac mau trong cum la phén chia cing.
Thuét todan md mé rong khai niém nay dé cac mau
lién két v&i mdi cum, sir dung ham thanh vién.
Déu ra cua thuat toan 13 mot phan cum thay vi la
mot phan vung.

Ngoai cac ky thuat phan cum con cé nhiéu
thuét toan khac nhu st dung mang Neural, phan
cum dya trén ludi, ...

2.5. Ung dung ciia phan cum

Thuat toan phan cum da duoc Gng dung 16n
trong nhiéu linh vuc khac nhau nhu:

- Tiép thi: tim kiém cac nhom khach hang véi
cac hanh vi tuong tu trong mot dir liéu khach hang
16n bao gdom cac thudc tinh va hd so mua trong
qua khu,...

- Sinh hoc: phan loai thuc vat va dong vat theo
cac tinh nang cua no, xay dung cay phat sinh loai,
du doan tuong tac hodc churc nang cAu trac cua
protein.

- Thu vién: phan loai sach, tai li€u, van ban,...

- Béo hiém: xac dinh nhém chu sé hitu bao
hiém véi mét yéu cau bdi thuong chi phi trung
binh la cao; xac dinh gian 1an.

- Lap ké hoach thanh phé: xac dinh cum nha &
theo kiéu nha, gia tri va vi tri dia 1y.

- Nghién ctru dong dat: phan cum quan sat tim
chan cua dong dat dé xac dinh khu vuc nguy hiém.

- WWW: phéan loai tai li€u; dir liéu phan cym
weblog dé kham phéa cac nhom co cung kiéu truy
cép tuong tu.

- Phan doan hinh anh: cac phan doan cia hinh
anh duoc biéu dién cho mot hé thong phan tich
hinh phu thudc nhiéu vao phuong ciia canh, hinh
dang anh, cAu hinh; sau do6 st dung b cam bién dé
chuyén ddi canh vao anh k¥ thuat sd; va cudi cliing
1a myc tiéu mong mudn ciia hé thong.

Ngoai ra phan cum con c¢6 nhidu Gmg dung
khac nhu nhan dang ddi tugng chuyén dong, chir
viét tay, truy van thong tin, khai phé dir liéu hodc
phat hié¢n tri thue,. ..

78 Tap chi Y Dugc hoc - Truwong Pai hoe Y Duge Hué - S6 13



3. TIN SINH HQC

3.1. Khai niém

Cong nghé sinh hoc ngay nay rat phat trién va
d3 tao ra mot khdi luong dir liéu khong 15, boi vay
phan tich dir liéu bang tay 1a diéu kho c¢6 thé thuc
hién duge. Do d6 viée két hop cac khoa hoc khac
nhu toan hoc, théng ké, thuat toan va khoa hoc may
tinh vao cong nghé sinh hoc 14 rét can thiét. Tin sinh
hoc (bioinformatics), la m¢t nganh khoa hoc két hop
gilra cac nganh khoa hoc 1a tin hoc, toan hoc va cong
nghé sinh hoc, ra doi nham giai quyét vin dé nay.
Tin sinh hoc d6i khi con dugc goi 1a sink hoc tinh
todn (computational biology). Tuy nhién tin sinh hoc
thién vé phat trién cac giai thudt, Iy thuyét va cac ky
thuat thong ké va tinh toan dé giai quyét cac bai toan
bét ngudn tir nhu cau quan 1y va phan tich dir liéu
sinh hoc. Trong khi do, sinh hoc tinh toan thién vé
kiém dinh cac gia thiét dat ra trong sinh hoc va nho
may tinh thyc nghi€ém trén dir liéu mé phéng nhu
du doan mbi quan hé twong tac giita cac protein, du
doan céu trac bac 2 cua protein,...

Mdi quan tdm chinh cuta tin sinh hoc va sinh
hoc tinh toan la viéc st dung cac cong cu toan hoc
dé trich rut cac thong tin hitu ich tir cac dit liéu hdn
don duoc thu thap tur cac ky thuat sinh hoc voi luu
luong murc do lon.

3.2. Cac nhiém vu co ban cua tin sinh hoc

- Xay dung, b6 sung, t6 chirc quan 1y, khai thac
co s¢ dir liéu da dang, toan dién trén quy mo toan
cau lién quan dén sinh hoc va linh vuc khoa hoc
lién quan.

- Xay dung va phat trién cac chuong trinh xtr 1y
dir liéu tmg dung, dudi dang cac chuong trinh xur
ly dit liéu doc lap hay tich hop ngay trong cac thiét
bi phan tich hién dai.

- Pao tao va cidp nhat thuong xuyén cho cac
nha sinh hoc ¢6 k¥ nang tu duy va nang luc khai
thac hai ndi dung trén vao hoat dong khoa hoc va
cong nghé tao ra budc chuyén bién dot pha trong
phuong phép tiép can va nghién ctru kham pha thé
gidi song.

3.3. Cac linh vue nghién ctru chinh cia tin
sinh hoc

- H¢ gen hoc (genomics) gdm phan tich trinh
tu ctia DNA dé tim gen cau trac hay quy luat cua
nhiing trinh tyr protein twong dong, va chi dinh gen
hay do tim dot bién gen.

- Sinh hoc tién hod gom c6 phan loai phan tir
nham theo ddi su tién hod cta cac loai dua trén
nhiing thay ddi trong trinh ty DNA, va bao ton da
dang sinh hoc

- Phén tich chirc ning gen gdm c6 mirc do thé
hién gen, nhan dién protein va du doan cAu tric
protein.

Chung t6i s& trinh bay cu thé trong phan tiép
theo mot s6 hudng nghién ciru lién quan c6 g
dung cong cu thudt toan phan cum.

4. THUAT TOAN PHAN CUM VA DU POAN
CHUC NANG PROTEIN

4.1. Mt s6 thuat toan phan cum Protein

- Thudt todn két néi lang giéng (NJ, viét tit cua
Neighbor-joining) [3]: 1a m&t thuat toan tai xay dung
cdy phat sinh loai tir dir liéu khoang cach tién hoa, va
tinh toan d¢ dai cua cac nhanh trong cdy. Thuat toan
nay dua trén lugc dd vun déng, bét dau véi mot cay
hinh sao va lap di lap lai vi€c chon cép don vi phan
loai hoat dong OTU (operational taxonomic unit)
sao cho tong chiéu dai ctia nhanh bat dau tir cac OTU
& ting giai doan phan cum 1 nhé nhat, dong thoi rit
gon ma tran khoang cach bang cach thay thé cac don
vi phan loai dugc chon bdi mot nat maéi. Do dai cac
nhéanh ciing nhu topo ctia cy c6 thé nhanh chéng thu
dugc bang cach str dung thuét toan nay.

Thuét toan NJ ¢6 dit li€u vao 1a ma tran khoang
cach (Dij) ¢6 kich thude n x n, v6i n 1a s6 don vi
phan loai, dit liéu ra la cay cong va khoang cach
ctia cac nhanh trong cdy. Thuat toan dau tién gom
4 budc trong d6 budc dau tién 1a nhap thong tin
ma tran khoang cach D, tiép theo tinh tong do
dai S, cac nhanh giira hai OUT i va j. {) budc thir
ba, mdt nat mdi X dugce thém vao roi xac dinh
khoang cach giita cac ntit X va phan nut con lai,
va nhép cac khoang cach d6 vao ma tran khoang
cach. Loai bd cac nut 1 va 2 tir ma tran khoang
cach. Pong thoi tinh toan chiéu dai cho cac
nhanh da dugc tham gia, day la nhitng nhanh
1-X va 2-X. Budc cudi cing l1a qua trinh lap di
lap lai tir budc 2 - mot 14n nita tim 2 nat gz‘”in nhat,
va tiép tuc lam nhu vay cho dén khi cay chi con 2
nat thi thu duge mot cay phan cap va do dai cac
nhanh cua né. Thuit toan bao dam vé do tin cay
cua cac udc tinh do dai nhanh, tuy nhién do phtc
tap cua thudt toan kha 16n, O(n%).
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Dé giam d¢ phirc tap cho thuét todn xudng con
O(n’), Studier & Keppler [4, 5] d didu chinh thuat
toan NJ trong d6 cac tham sé duoc sir dung dé
chon hai nut lang giéng co6 téng d6 dai nhanh nho
nhit, S, Studier va Keppler da cung cép mot tham
sO thay thé. Tham s6 nay, c6 tén la M;'/’ thuc su la
mot chuyén doi cua Sij. Mij lam giam do phic tap
con O(n®). Pong thoi, Studier va Keppler ching
minh ring S va M 1a cac tiéu chi lién quan: giam
thiéu S ciing giam thiéu M va nguoc lai ([4]).

- Thuat toan BIONJ la mot phién ban cai
tién cua thuat toan NJ bé’mg cach xem xét lai mot
s6 cong thie ciia NJ do c6 tinh dén yéu td sinh
hoc. Giéng nhu NJ, thuat toan nay ciing st dung
phan cum theo kiéu vun déng, bao gdm su lap di
1ap lai viéc chon mdt cdp don vi phan loai, tao ra
mot niut méi dai dién cho cum cac don vi phan
loai nay, va giam ma tran khoang cach dan dan.
Tuy nhién, BIONJ str dung m6 hinh don bac nhét
(simple first-order model) cia phuong sai va hiép
phuong sai dé u6c lugng khoang cach tién hoa.
Tai mdi budce nod cho phép chon lua, tir cac 16p rut
gon chap nhan dugc, rit gon lam tdi thiéu phuong
sai ctia ma tran khoang cach méi. Bang cach nay,
chung ta c6 thé udc luong tdt hon viéc chon cap
don vi phan loai dé vun ddng trong cac budc tiép
theo. Hon nita, so voi udc lugng ctia NJ, nhiing
wée lwong ndy trd nén ngay cang tot hon.

V& co ban, so voi thuat toan NJ, thuat toan BIONJ
t6n thém chi phi tinh toan vé thoi gian, khong gian;
va nhu cau khong gian bo nhé ciing gap doi. Tuy
nhién diéu nay thyc té khong quan trong dbi voi
cac mdy tinh hién dai. Uu diém cua thuat toan nay
la don gian hon, nhung c6 d¢ chinh xac cao hon
v6i cung mdt thoi gian tinh toan. BIONJ dugc sir
dung rong rai khi c6 mot khoang cach tién héa dap
{ing céc gia thuyét ciia thuat toan.

- Thugt toan FNJ (Fast Neighbor Joining)
duogc Isaac Elias and Jens Lagergren xay dung [6]
dé cai thién do phuec tap cua thuat toan NJ. Thuat
toan ndy c6 ban kinh xay dung t6i vu va d6 phirc
tap vé thoi gian 1a O(n?). Cac thyc nghiém ban dau
cho thdy FNJ gan chinh xac nhu NJ, ching t6 rang
ban kinh xay dung lai ti uu.

4.2. Du doan chirc nang protein dua trén
mang twong tac protein

Su bung n6 cua dir liéu sinh hoc mé duong cho

viéc nghién ctru ch thich chire nang protein cung
v6i su xuét hién va phé bién cac dy doan chirc
ning tu déng. Nhiéu phwong phap tiép can nhu
vay da dugc nghién ctru, bao gém ca viéc str dung
cac chudi twong ddng, twong tic protein - protein,
cAu trac protein, dang thé hién, hd so phat sinh
loai. Cac cong cu phat trién tir du doan chirc ning
tu dong s€ cung cép cho hé théng nhu tai liéu tiém
nang ctia cac chu thich dugc xac minh bang thuc
nghiém. Diéu nay lam cho chii thich chirc ning
clia protein ngay cang nhiéu hon.

Pé thu dugc két qua chinh xac trong du doan
chirc ning protein, cac dir liéu can phai day du,
hodc khong bi nhiéu (chira nhiéu duong tinh gia,
do cac protein dinh c6 thé kich hoat cac gen cua
cac protein khong tuong tac), va can dugc cung
cép mot luge d6 cha thich chuan c¢6 ¥ nghia ciing
nhu mot cong udce dat tén chung.

Bai toan du doan chuc nang duoc xay dung
dua trén mang tuong tac protein (TTP) bdi vi cac
protein khong ton tai roi rac hay doc lap nhau.
TTP duoc xem la ngudn quan trong cua thong
tin lién quan dén qua trinh sinh hoc va chic ning
trao doi chat phirc tap ciia té bao. Tlr mang tuong
tac protein, st dung mot mirc do khoang cach
(Czekanowski-Dice) [7] dé tinh gia tri khoang
cach giita tit ca cac cdp protein va ap dung céc
thuat toan phan cum NJ, BIONJ, FNJ trén ma
tran khoang cach protein dé xay dung mot cay
phén cap. Cac 16p chtrc nang duoc xac dinh theo
topo cdy va s luong protein chia sé cac chu
thich chirc nang. Cac 16p két qua dugc gan mot
chirc nang sinh hoc theo chu thich chiic ning
cua cac thanh vién cua n6 theo mot quy luat da
s6 ¢6 dién. Cac du doan chirc ning cho protein
chua biét dic trung sau do sé& duogc dé xuit dua
trén 16p chirc nang cy thé.

So dd thue hién du doan chirc nang protein tir
mang tuong tac [8,9,10,11], ap dung cho cac thuat
toan NJ, BIONJ, FNJ néi ri€ng va cac thuat toan
phan cym kiéu vun ddng (tao cdy phan cip) noi
chung gdm c6 4 budc. Pau tién, tir mang tuong
tac chung ta chuyén thanh ma tran khoang cach,
sau d6 ap dung cac thudt toan phan cum phan cip
nhu NJ, BIONJ, FNJ dé tao ra cdy phan cp. Tur
day, dua vao danh sach cac chiric nang cua protein
chung ta tao phan 16p chiic nang thoa man tiéu
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chuin tao cum. Va cubi cung 1a du doan chuc
nang tr cdc cum nho vao viéc phan tich cac cum
da tao ra & budc trén dé xem xét cho céc protein
chua biét chiic nang.

Vé6i so d6 nay, ching toi dd tha xdy dung
mot chuong trinh demo ng dung thuét toan NJ,
BIONJ, FNJ, sau d6 ap dung nghién ctu voi
protein Cerevisiae. Két qua cho thiy cac thuat toan
phan cum t6t cc protein theo chirc ning va thuat
toan BIONJ, FNJ c6 nhiéu wu diém so véi thuat
toan NJ. Chung t6i s€ trinh bay nhitng nghién ctu
nay ¢ bai sau.

5. KET LUAN

Trong bai bao nay chung ti di trinh bay tong
quan vé phan cum dir li¢u va tin sinh hoc. Phan
cum dir lidu 1a mot chu dé duge nghién ctru tich
cuc trong nhan dang va hoc may, da dugc ap dung

dé phan nhom dbi tuong trong nhiéu linh vyre khac
nhau. Tin sinh hoc ciing la nganh khoa hoc ap
dung tin hoc, thong ké dé xir Iy cac van d& sinh
hoc. Chung t6i ciing khai quat mot s6 ung dung
cua cac thuat toan phan cum dir liéu trong dy doan
chtrc nang protein thong qua viéc phan cum mang
tuong tac gilrta cac protein. Cac protein c6 cung
chtic ning c6 thé co cdu tric protein twong dong
nhau, tir d6 c6 thé suy ra cac mbi quan hé tién hoa
gitra cac loai.

Céac thuat toan c6 cac vu diém, han ché riéng,
va dya vao phan tich két qua thu duoc ta c6 thé
danh gia d6 1a mot thuat toan tot hay nghéo.
Chung t6i di nghién ctru ap dung mot sé thuat
toan trong phan cum chic nang Protein trén co
so dir lidu cua loai Cerevisiae (nAm banh mi),
va cac két qua chinh s& dugc trinh bay trong bai
béo tiép theo.
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