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1. GIOI THIEU

Sy phat t(ién manh m& cua cong ngh¢ sinh hoc trong nhitng nam gin day datao nén luong di
liu rat I6n ve enzyme (hon 19000 enzymes). Trong khi do, so lugng enzyme d& duoc dinh danh
chinh xac méi dugc khoang 4006 enzymes. Vi vay can tim kiem phuong phap méi gidp du doan
phéan loai enzyme thoa céc yéu cau:

- Nhanh - Dé sir dung va

- [t cAn sy can thiép cua chuyén gia sinh hoc.

Khai théc dir liéu d6 thi (Graph Mini ng) dang lamét ky thuat mai, duoc ding dé phét hién tri

thirc va dac biét thich hop véi dit liéu c6 cau tric, vi ¢d thé sir dung do thi dé mo ta.

Véi enzyme, bo 3 thanh phin hod hoc — ciu tric — chirc nang c6 quan hé mat thiét véi nhau.
Vay néu c6 thé ung dung dugc Graph Mining dé tim dugc tap cac do thi con chira dic trung sinh
hoc, viéc phan loai enzyme c6 thé s3 dat hiéu qua hon, hd tro tét cho chuyén gia sinh hoc trong
quatrinh dinh danh chinh xac.

2. VAN DPE CAN GIAl QUYET

‘Graph Mining dang duoc nghién ciru sr dung nhiéu trong linh vuc phan I6p van ban. ba co
nhiéu thanh tuu duoc céng bd trong cac bai b&o cua cac chuyén gia Dé c6 thé (ing dung graph
mining trong viéc du doan phan loai enzyme, can phai:

- Tim céch biéu dién enzyme dudi dang db thi.

- Dé xuit phuong phdp tim tap do thi con chia dic trung cua enzyme bang ki thuat graph
mining sao cho dat d chinh xac tir 70% tra 1én.

- Pé xuit cach danh gia va du doan phan loai enzyme.

3. CACH GIAI QUYET

3.1. Bé biéu dién enzyme dwéi dang dé thi, ta quy wéc:

MJdi amino acid duoc goi 1a“Binh” caadd thi.

Sy dong xuat hi¢n cua hai dinh trong céu triic cua enzyme s c6 kha nang hinh thanh mot
“Canh” noi gittahai dinh d6. Canh con thé hién kha nang xay ralién két sinh —hoa gitra hai dinh.

K hoang céch giita 2 dinh duoc goi 1a“nhan canh” caado thi.

Vi dy: vé6i chudi amino acid caa enzyme cé dang:

CYSxxx LYSGLU VAL TYR GLU CYSthi db thi bidu dién 3 1&
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3.2. Phwong phap tim tap do thi con phd bién chira diic trung:

Sir dung phuong phdp AGM trén nén thuat todn Apriori dé rit trich cAc d6 thi con c6 nghia.
Céc kha niém:

D thi con c6 nghia chinh 1a doan amino acid (sub sequence), trich tir thanh phan cAu triic cua
enzyme (sequence residue) thoa tan suat cho truéec.

Vi du: ta c6 |6p enzyme EC chi chira 4 enzyme c6 céu tric duoc biéu din dudi dang db thi

CD s D
NG

CYSxxx LYSGLU VAL TYRGLU CYS.... CYSxxx LYSGLU VAL xxx GLU CYS

QYR)
(63)

(G2)

1 2
0
CYSxxx LYSxxx VAL TYR xxx CYS CYSxxx LYSxxx VAL TYRGLU CYS

Vi thn suat minsupp = 0.7 thi dd thi con c6 chiradic trung cualép EC |

Tap cac db thi con c6 nghia U tap hop cac doan amino acid trich tir thanh phan ciu tric caa
loai enzyme.

Tap d6 thi toi dai luu trir dac trung U tap hop cac doan amino acid ¢6 dic diem khong |a
doan con cuadoan c6 nhiéu dinh hon.

Céch gidi quyét:
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Céch phét sinh tap c&c d6 thi con c6 nghia:

Trich c&c doan amino acid tir thanh phan cAu triic cia loai enzyme thoa tan xuat. Bat dau tir 1
amino acid (d6 thi c6 1 dinh, bac 1), tang dan dén <n> amino acid (d6 thi cé <n> dinh, bac <n>).

Céch tim tap d6 thi tdi dai luu trix dic trung:

D4 thi ¢6 nhidu dinh nhit (bac n) latap toi dai. Duyét cc do thi ¢6 n-1 dinh, d6 thi nao khong
chiratrong bat ky d6 thi n dinh nao, dugc goi la do thi t6i dai. Tuong tu, duyét cho dén do thi 1
dinh.

3.3. Pé xuit cach danh gia va du doan phan loai enzyme

So khép bing céch kiém tra sb lugng do thi toi dai ciia timg I6p enzyme (trong tap hoc) c6
chira trong thanh phan cau tric cua enzyme can du doan hay khong. Neu c6, tinh diém theo
phuong phap tua Naive Bayes, cong don diém theo [6p enzyme so khép.

Céch dy doan: chon phan 16p c6 diém sb cao nhit.

4. THU NGHIEM

4.1. Tap miu hoc

Céc PDB trong mdi phan loai enzyme, download tir Protein Data Bank, dugc xép tht tu theo
tén tap tin. Chon cac nhém con ¢o tir 5 tap tin tro [én, trich rathanh nhdm 16n hon, cd khoang 50
PDB. Ti¢p tuc, chia cac PDB trong nhdm |6n nay thanh 2 nhom “hoc” va “test” theo ty 1¢ 8:2 8p
dung trén tirng nhdm con PDB. S6 luong cu thé nhu sau:

Bang 4.1. Tap mau hoc

L oai enzyme S6 lwong trich

Hoc Test Cong
Oxidoreductase EC 1.1.1.1 40 10 50
(Alcohol dehydrogenase)
Hydrolase EC 3.1.1.3 40 10 50
(Triacylglycerol lipase)

4.2. Cac miu dy doan phan loai
Viéc du dodn dwatrén két qua hoc cia4.1. C6 3 trudng hop du doan phan loai sau:
4.2.1. Trwong hep 1: sir dung cac enzyme chua duoc hoc (test) cna4.l

Bang 4.2: Két qua dy doan phan loai enzyme ciatruong hop 1.

L oai enzyme S6 mau S6 miu K ét qua du doan
e test bung Sai
Oxidoreductase EC 1.1.1.1 40 10 10 0
(100%)
Hydrolase EC 3.1.1.3 40 10 10 0
(100%)

Két qua co thé duoc xem nhu 1a mot bang chirng co so, ching to rang cd thé sir dung Graph
Mining vao viéc tim dac trung phuc vu cho viéc phan |6p enzyme.

4.2.2. Trwong hep 2: sir dung 100 enzyme chua dugc hoc cia 3 loai enzyme ¢ 4.1

Bang 4.3 Loai enzyme va sd lugng miu enzyme trich cho méy du doén

L oai enzyme S6 miu Ghi cha
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Oxidoreductase EC 1.1.1.1 10 cua4.2.1; 25 lay méi.
Hydrolase EC 3.1.1.3 17 10 cua 4.2.1; 07 lay mai.

Bang 4.4: Két qua dy dodn phan loai enzyme cuatruong hop 2

Oxidoreductase

EC1.1.11 (97.14%)
Hydrolase 40 17 17 0
EC3.1.13 (100%)

_4.2.3. Truwong hep 3: st dung 100 enzyme chua duoc hoc cua 3 loai enzyme ¢ 4.1, ¢ thanh
phan da dang hon so véi 4.2.2

Bang 4.5: Loai enzyme va sb luong enzyme trich cho méy du doan phan |oai

Oxidoreductase EC1.1.1.1 EC 1.1.3.38 chuaco
EC1.1.3.38 (= 17+15) mau hoc
Hydrolase EC3.1.1.3 17 34 EC 3.1.1.4 chwaco
EC3.1.14 17 (=17+17) | mau hoc

Bang 4.6: Két qua du doan phan loai enzyme caa trudng hop 3

Oxidoreductase
EC1111
(100%)
EC1.1.3.38 15 0 15
(0.0%)
Hydrolase
EC3.1.13 40 17 17 0
(100%)
EC3114 17 17 0
(100%)

4.2.4. Nguyén nhan cac dw doan sai:

So sanh véi tap mau hoc, chiing tdi nhan thiy cac enzyme ¢6 dy doén sai la do trong tap mau
hoc chua c6 enzyme dong dang.

4.3. Tap db thi con phd bién téi dai tim dwoc
Bang 4.7.S6 lwong d6 thi con tim duoc.

Oxidoreductase EC 1.1.1.1
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Oxidoreductase EC 1.1.1.1

(Alcohol dehydrogenase) 100% 1 18 1
90% 2 3103 2697
70% 3 332 330
70% 4 1 1

(Alcohol dehydrogenase) 100% 1 19 0
90% 2 12335 11160
70% 3 1543 1245
70% 4 237 139
70% 5 69 45
70% 6 14 12
70% 7 1 1

(*) Ching t6i sz dung 1 may vi tinh pentium 4, CPU 3GHz, 1 GB RAM dé cai dat chiong
trinh chay trén nén Windows XP Pro SP2.

4.4. Thoi gian binh quén cho viéc du doan phén loai cia mgt enzyme: 17 phut.

5. HUONG PHAT TRIEN VA CAC THACH THUC

Két qua trén 1a co so dé tiép tuc trién khai nghién ciru du dodn phan loai enzyme trén tap dit
ligu c6 quy mé 16n hon: thugc nhiéu phan |6p enzyme khéc nhau, sb lugng mau hoc nhiéu hon.
Néu co két qua tét, viéc &p dung graph mining s3 |a mot hudng tiép can méi trong viéc du dodn
phén loai enzyme.

Dé cb thé phét trién thanh mot cong cu hd trg cho nguoi ding tai Viét Nam, chuong trinh cin
dat d6 chinh x&c trén 90%; thoi gian du doan cho mdi miu can nhanh hon nita va thoi gian cap
nhat mot enzyme mai phai chap nhan duoc. Kha niang dat duoc cac két qua trén, that s |a mot
thach thac.
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