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TOM TAT: Mac di epitope khong lién tuc chiém d@én 90% trong téng so CAc epitope té
bao B nhung do cac khd khan trong viéc phét trién cac phwong phap du doan epitope khdng
lién tuc nén hi¢n nay cac phuong phap du doan epitope té bao B da so déu tdp trung vao viéc
di doén epitope lién tuc. Hé phuc vu cho viéc phét trién vacxin phong virus H5N1, ching toi
dang tién hanh nghién citu dir doén in silico cc epitope lién tuc lién quan dén té bao T va té
bao B ciing nhu epitope khdng lién tuc lién quan dén té bao B cia cac khang nguyén virus
H5N1. Trong nghién cizu nay, bang phurong phép md hinh héa tirong dong, ching toi da tao
diroC CAC cau tric cia protein matrix cia virus H5N1 tir 46 dir doan epitopes té bao B khong
lién tyc. 60 trong 72 amino acid d& duw doan duwec |a tring hop Véi két qua duw doan bai
phurong phép dir doan epitope ciu hinh ciia CEP (Conformational Epitope Prediction). Tat cd
c4c amino acid dir doan déu thugc nhdm thich rueéc, phan cuc, tich dién va nam trén bé mat
cau tric cia khang nguyén.

Tir khoa: epitope té bao B khong lién tuc, protein matrix, H5N1, di doan epitope

1. GIOI THIEU

Epitope té bao B khong lién tuc 1a mot ddi twong kho thuc hién trong viéc du doan in
silico do tinh chét lién quan dén ciu tric ciing nhu lwong dit liéu thuc nghiém con it. Tuy vay,
né co tam quan trong 16n di véi ddp (rng mién dich té bao B khi co dén 90% epitope té bao B
thudc dang khong lién tuc. Chang téi da xay dung quy trinh du doan epitope khdng lién tuc
dya trén phuong phap mé hinh héa twong d¢ong va tng dung budc dau vao cac trinh ty protein
matrix ciavirus HSN1 ¢ Viét Nam.

2. PHUONG PHAP

Chuiing t6i thuc hién viéc x&y dyng quy trinh dy doan epitope nhu miéu ta trong Hinh véi
4 budéc chinh: (1) Thu nhan vaxi ly dir liéu, (2) X8y dung vadanh gia cau tric, (3) Ung dung,
(4) Dy doén epitope.

Buéc 1: Thu nhgn va xar ly diz ligu

Tu CSDL CED valEDB: thu dir liéu vé ciu tric epitope té bao B khong lién tuc. Tir CSDL
NCBI, UniProKB, CED va IEDB: thu tap trinh ty muc tiéu ding xay dung md hinh tao ciu
tric. Bong thoi thu trinh ty protein MP ding dé du doén epitope. Dir lidu sau khi thu nhan tir
c&c CSDL trén dugc xur ly bang cac doan chuong trinh Perl dé 14y ra c&c théng tin can thiét
ciing nhu dinh dang dir liéu pht hop véi cac chuong trinh sir dung.

Buwéc 2: X8y ding va danh gia cdu tric

Phuong phdp md hinh héa twrong ddng duoc sir dung dé tao ra ciu tric cho céc trinh tu
protein. Quy trinh gom 4 budc nhu sau:

1) Tim trinh tw mau trong CSDL tuong dong véi trinh tu muc tiéu bang cau 1énh blastall
ciachuong trinh BLAST.
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2) Thyc hién sip giong cot gira trinh ty muc tiéu va céc trinh ty mau bang cac chuong
trinh sip giéng cot Clustal, T-Coffee va mot cong cu sip giong cot cd sin caa Modeller.

3) Sir dung chuong trinh Modeller dé tao cAu tric cho trinh tr muc tiéu tir két qua sip
giéng cot datrinh tu & budc 2.

4) Kiém tra, danh gia do chinh xéc cia ciu tric d& tao ra bang chuong trinh Prosa va
Pymol. Céc chi tiéu danh gid bao gom: chénh Iéch gia trj z-score thuc nghiém valy thuyét cua
Cau tric khdng qua 3,5; gia tri nang lugng rk-comb cua CAu tric dudi 10; giatri RMSD giita
ciu tric thuc nghiém va ciu triic duoc tao rabiang phuong phap mé hinh hda khéng qué 1,5A.

Chung t6i x&y dung 5 phuong én tao cau tric dya vao sy két hop gira c&c chuong trinh
sip giong cot néu & trén cling vai cach thirc tao ciu tric ty dong hay béan tu dong ciia chuong
trinh Modeller.

Bang 1. Céc phuong an tao md hinh twong dong

STT Tén phwong an C6ng cu sip giong cot Céch thirc tao clu trac
1 auto MODELLER Tu dong
2 autoclustal Clustal Tu dong
3 autotcoffee T-Coffee Tu dong
4 clustal Clustal Bén ty dong
5 tcoffee T-Coffee Bén ty dong

Dé chon phuong &n tao ciu trdc ti wu nhat sir dung cho toan b quy trinh du doén, ching
t6i thuc hién 4 1an kiém tra nhu sau:

Bang 2. 4 1an kiém tradé chon phuong phép t6i uu

Lan1 Lan2 Lan3 Lan 4
168 trinh ty ldy X . P
o 1034 trinh ty tir | ngau nhién tir CED | 283 trinh tu tao ra ) 220 trinh ty lay ngau
Dir liéu N N RN ngau nhién, chia | nhién tdr CED va
CED valEDB valEDB, chialam 2 | . n
bo lam 3 bd IEDB
. . Phuong phép cho két
Phurong ph . p N
W; g p,ap 5 phuwong phép 5 phuong phap 5 phuong phép qua tot nhat tir 3 lan
tao cau trac Ki .
Iem tratrusc
Panh gid khé | Kiém tra kha ning | Banh gia kha ning | Kiém tra gia tri
Muc tiéu quat khda nang | toi wu hda cau trdc | tao cau tric véi | RMSD gitra cau tric
u tao cau tric cua | cia chuong trinh trﬁnh fur 'cc’) d6 tuong | tao ravacau tric thyc
5 phuong phép Modeller dong thap nghiém

Buwéc 3: Ung dung

Sau budc 2, ching t6i x&c dinh dugc phuong &n tao cau tric toi uu 1a autoclustal va
phuong an nay dugc st dung dé tao cau trac cho 53 trinh tu protein MP caavirus HSN1 ¢ Viét

Nam.
Budc 4: Dy doén epitope

CAu tric caa céc protein MP d& tao ra duoc sip giong cot cau tric véi cAc cAu tric epitope

mau bang chuong trinh CE. nham dy doan epitope trén trinh tw muc tiéu. Két qua dy dodn
epitope bang quy trinh do ching toi x8y dung dugc so sanh voi két qua du doan bang server
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CEP (mdt server du doan epitope khong lién tuc véi do chinh xac 75%) dé danh gia kha nang

du doan caa quy trinh.
N

Thu nhdn, xez Iy diz lieu

J
Chuwong trinh P \
Modeller l Tao cautruc
Churong trin 3 o >

Prosa va Pymol bénh gid cau trac
hon phurong n tzo cau
tric toi wu J
3\

Phuong an
tdi vu

Tao cdu tric protein MP ’

Du doan epitope

Buwoc 1:
THU NHAN VA XU' LY DU LIEU

Blfo"C 2:
XAY DUNG VA
PANH GIA CAU TRUC

Buwoc 3:
UNG DUNG

Budc4:
DU POAN EPITOPE

Hinh 1. So db quy trinh thyc hién

3. KET QUA VA BIEN LUAN
3.1. Két qua thu nhan dir liéu

Két qua thu nhan dix liéu tir chc CSDL CED, IEDB, NCBI va UniProtKB duogc tom tit

trong bang 3.
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Bang 3. Két qua thu nhan vax ly dit liéu

5 mau ti S6 lwong trinh ty thu dugc
CSDL 0 malitm g . : Chirc nang
ban dau Dang pdb Dang fasta
CED 293 1406 i iéu du 3 %
1412 1034 Tpnh ty muyc tiéu dung xay duwng mo
|IEDB 73 51 hinh
NCBI 87 53 Trinh tu protein MP diing dy doén
UniProtk B 84 epitope
PDB 43.994 43.994 43.895 Trinh ty cau tric mau
CED 293 1174 R . .z .
1180 Trinh tu epitope co cau truc
IEDB 73 34

3.2. Két qua cac lan kiém tra chen phwong an tao ciu truc tdi wu
@ Lan 1. Két qua danh gid ti 1é tao cAu tric tét cia 5 phuong an auto, autoclustal,
autotcoffee, clustal, tcoffee ldn lirot 12 82,84%, 84,23%, 82,94%, 68,33% va 66,63%. Nhu vay,
autoclustal cho ty 18 sb ciu tric tét |a cao nhét (84,23%).
@ Lan 2: Thuc hién vu hda véi thuat giai CG véi 2 bo dir lisu ding dé kiém tra. Bo dit
liéu 1 gdm c6 86 trinh tu, bo dir liéu 2 c6 82 trinh ty. Két qua caabd dit lidu 1 dwgc thé hién ¢

Bang 4.
Bang 4. Ty & sb cau tric tét caabé dir lisu 1
) S6 bwéc ti wu héa

Phwong phap 0 0 0 00 50 0
clustal 5,05% 4,52% 2,47% 2,19% 1,42% 0,51%
tcoffee 2,30% 1,75% 9,81% 9,23% 7,17% 7,10%
auto 2,64% 3,20% 1,82% 2,13% 2,05% 1,98%
autoclustal 2,04% 1,77% 0,86% 2,08% 2,77% 1,98%
autotcoffee 0,94% 1,22% 1,48% 1,67% 1,34% 0,35%

Bang 5 mo ta két qua téi uu hda cia b dit lidu thir 2 theo 5 phuong phép tao ciu trdc.

Phwong
phap

clustal
tcoffee
auto
autoclustal

autotcoffee

Bang 5. Ty & sb cau tric tét caabo dir lisu 2

50 100 150
64,96% | 63,96% | 63,43%
69,55% | 66,87% | 65,80%
81,74% | 81,50% | 80,15%
78,86% | 78,88% | 77,34%
78,92% | 78,61% | 77,51%

S6 bwéc tdi wu héa

200
62,41%
64,16%
80,18%
76,37%
76,71%

250
60,38%
63,46%
79,90%
76,73%
76,85%

300
60,40%
62.03%
79,77%
78,89%
78,10%

350
59,47%
61.78%
80,26%
79,17%
78,02%

400
58,22%
61.11%
79,56%
78,43%
78,92%

450

56,68%
59.96%
78,74%
76,09%
77,85%
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Céc lan thyc hién ¢ ca 2 bo dir liéu véi cac budc téi wu hda khéc nhau cho thiy sb budc téi
wu héa khéng tuong quan tuyén tinh dén sb ciu trdc tét. Vi vay ching téi khéng thuc hién
budce ti wu héatrong quy trinh.

@Lan 3: Thyc hién kiém travai 3 bo dir lieu (b6 1 c6 95 trinh ty, bo 2 va3 c6 94 trinh ty),
két qua & Bang 6 cho thay phuong phép autoclustal cho ty 1& sd ciu tric tét cao nhat & 2 trong
3 bo dix liéu.

Bang 6. Ty |¢& sb cau tric tét caa 3 bo dit lidu

B dir Phwong phap
ligu auto autoclustal autotcoffee clustal tcoffee
1 45% 54% 51% 24% 271%
2 49% 52% 48% 32% 31%
3 51% 54% 57% 32% 31%

@Lan 4: Sau khi xéc dinh phuong phép cho két qua tét nhit ¢ cac 1an kiém tra trén |a
phuong phép autoclustal, ching téi sir dung phuong phép ndy dé tao cau trdc va kiém tra cau
trc théng qua gia tri RMSD. Két qua cho thiy c6 90% sd ciu trdc kiém tra twong dong voi
cau trdc thye nghiém (twong ang giatri RMSD trong khoang 0-1.5). Biéu ndy néi [én do chinh
X&c cao cua CAu tric tao rabsi phuong phép autoclustal.

3.3. Két qua dw doan epitope té bao B khong lién tuc virus H5N1 ¢ Viét Nam

Phuong phép autoclustal s¢ dugc sir dung trong quy trinh du doan epitope. Chiing toi tao
dugc 22 cau tric trong tong sb 53 trinh tu protein MP muyc tiéu. Sau d¢6 dem dy doan epitope té
bao B khéng lién tuc trén 22 cAu trdc ndy. Két qua du dodn 3 so sanh véi két qua tinh toan
biang server CEP. Bang 7 mo ta két qua du doan epitope trén 22 ciu trdc protein MP:

Bang 7. Két qua du dodn epitope

SIT Trinh ty muc tiéu Chiéu dai (amino acid) Vi tri epitope
1 Q1KJIN4_9INFA 252 E23, E29*, K98*, K104*
2 Q1KIM8_9INFA 252 E29%, K104
3 Q1KJIK8_9INFA 252 E23*, E29*, K98, K104*
4 72398515 252 E23*, E29*, K98, K104*
5 72398530 252 E23*, E29*, K98*, K104*
6 72398545 252 E23*, E29*, K98*, K104*
7 72398548 252 E23*, E29*, K98, K104*
8 72398557 252 E23*, K98
9 86753786 252 E23, E29*, K98*, K104*
10 93212892 252 E15*, E21*, K90*, K96*
11 93212895 252 E23*, E29*, K98*, K104*
12 93212952 252 E15*, E21*, K90, K96*
13 93212994 252 E15*, E21*, K90*, K96*
14 93213036 252 E7*, E13*, K82*, K88*
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15 95116892 252 E23*, K98

16 115951813 252 E23*, E29*, K98*, K104*
17 145284445 252 E23, E29*, K98*, K104*

18 172052831 252 E22, E28* , K97*, K103*
19 172052926 252 E23*, K98

20 172053268 252 E18*, E24*, K93 *, K99*

(Ghi chi: cac vi tri danh ddu sao “*” 1a cac amino acid diroc dir doén triing véi két qua
cua server CEP.)

20/22 ciu tric duoc du doan co chira cac amino acid co kha nang nam trong epitope, trong
d6 c6 60/72 vi tri gidng Véi ket qua dyu dodn bing server CEP. Dbdng thoi qua khao sét, tat ca
cé&c amino acid dy dodn déu nam trén bé mit cua ciu tric, hai amino acid Glutamate (E) va
Lysine (K) déu thuoc nhém thich nudc, phan cuc va tich dién. Biéu ndy cho thiy cac amino
acid E va K trén co kha nang la thanh phan cua epitope khong lién tuc trong céc trinh ty
protein MP dem du doan.

4. KET LUAN

Phuong ph&p mé hinh héa twong dong 1amét phuong phép du doén cau trdc cho do chinh
x&c cao, dac biét 1akhi thu duoc céc trinh ty mau phl hop. Cac ciu tric caa phuong phép nay
tao ra cé du kha nang &p dung vao nhirng nghién ciru doi hoi cau tric c6 do phan giai cao nhu
thiét ké thudc, du doan epitope... Quy trinh dy doan epitope dya trén phuong phap mo hinh
hoa twong dong da dugc xay dung va ung dung trén déi tuong la protem matrix cua virus
H5N1 dadem lai két qua twong dbi tot. Cac amino acid dugc du dodn cé nhiéu kha niang thuoc
vé céc epitope khdng lién tuc caatrinh tu muc tiéu.

PREDICTION OF B-CELL DISCONTINUOUS EPITOPESON MATRIX
PROTEIN OF H5N1 VIRUS

Tran Ngoc Vinh, Vo Cam Quy, Tran Linh Thuoc
University of Science, VNU-HCM

ABSTRACT: Although discontinuous epitopes make up 90% of total number of B-cell
epitopes, however, because of difficulties in the development of method for their prediction,
most of the B-cell epitope prediction methods today focus on continuous epitopes. To serve for
the devel opment of vaccine against H5N1 virus, we have been studying on in silico prediction
of T- and B-cell continuous as well as B-cell discontinuous epitopes on H5N1 viral antigens.
In this study, using the homology modeling method, we have generated structures of matrix
protein of the H5N1 virus and predicted B-cell discontinuous epitopes. 60 out of 72 predicted
residues were similar with those reported by the CEP method (Conformational Epitope
Prediction). All predicted aminoacid residues were hydrophilic, polar, electrically charged
and located on the surface of the antigen structures.

Key words: discontinuous B-cell epitope, matrix protein, HSN1, epitope prediction
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