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DU POAN EPITOPE TE BAO B KHONG LIEN TUC TREN PROTEIN
MATRIX CUA VIRUS H5N1
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TOM TAT: Mic dii epitope khong lién tuc chiém dén 90% trong téng sé cdc epitope 1é
bao B nhumg do cdc khé khan trong viéc phat trién cdc phuong phdp du dodn epitope khong
lién tuc nén hién nay cdc phuong phdp dy dodn epitope té biio B da s6 déu tdp trung vao viéc
du dodn epitope lién tuc. bé phuc vu cho viéc phdt trién vdcxin phong virus H3NI1, chung t61
dang tién hanh nghién cieu dw dodn in silico cdc epitope lién tuc lién quan dén 1é bao T va té
bao B ciing nhw epitope khong lién tuc lién quan dén 1é bao B cua cdc khdng nguyén virus
HS5NI. Trong nghién citu nay, béing phwong phdp mé hinh héa tuong dong, chung 16i da tao
diwoc cdc cdu tric cua protein matrix cia virus HSNI tir dé dy dodn epitopes té bao B khong
lién tuc. 60 trong 72 amino acid da dw dodn duoc la trimg hop voi két qua dw doan bai
phuwong phdp dw dodn epitope cdu hinh ciia CEP (Conformational Epitope Prediction). Tt ca
cde amino acid dw dodn déu thuéc nhom thich nudce, phdn cuc, tich dién va ndm trén bé mdt
cdu triic ciia khdng nguyén.

Tir khéa: epitope té bao B khong lién tuc, protein matrix, H5NI, du dodn epitope

1. GIOI THIEU

Epitope té bao B khéng lién tuc la mét dbi twong kho thuc hién trong viéc dy doén in
silico do tinh chét lién quan dén cdu tric ciing nhu lugng dit ligu thyc nghiém con it. Tuy vay,
né cé thm quan trong 16n dbi véi dép tmg mién dich té bao B khi c6 dén 90% epitope té bao B
thuoc dang khong lién tuc. Chang t6i da xdy dung quy trinh du doan epitope khong lién tuc
dua trén phuong phap mé hinh héa tuong ddng va (g dung budc dau vao céc trinh tur protein
matrix cua virus HSN1 & Viét Nam.

2. PHUONG PHAP

Chiing t6i thwe hién viéc xdy dung quy trinh du doén epitope nhur miéu ta trong Hinh vdi
4 bude chinh: (1) Thu nhén va xir Iy dir liéu, (2) Xay dung va danh gié cau truc, (3) Ung dung, -
(4) Du doan epitope.

Buéc 1: Thu nhin va xie ly dir liéu

Tir CSDL CED va IEDB: thu dir liéu v& cu tric epitope té bao B khéng lién tuc.Tir CSDL
NCBI, UniProKB, CED va IEDB: thu tap trinh ty muyc tiéu dung xay dung mo hinh tao céu
trac. Pdng thoi thu trinh tw protein MP ding dé du doan epitope. Dir liéu sau khi thu nhén tir
cac CSDL trén duoc xir 1y bing cac doan chuong trinh Perl dé 1dy ra céc thong tin can thiét
ciing nhur dinh dang dit liéu phit hop voi céc chuong trinh sir dung.

Buwéc 2: Xdy dung va dinh gid cdu tric '

Phuong phap md hinh héa twong déng dugc sir dung dé tao ra céu tric cho céc trinh ty
protein. Quy trinh gdm 4 budc nhu sau:

1) Tim trinh tu mAu trong CSDL tuong dong vai trinh tw muyc tiéu bing c4u lénh blastall
cta chuong trinh BLAST.
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2) Thuc hién sap giong cot gitra trinh tu muc tiéu va céc trinh tu mau bang cac chuong
trinh sap giéng cot Clustal, T-Coffee va mot cong cu sép giong cot cb sin ciia Modeller.

3) Sir dung chuong trinh Modeller dé tao céu tric cho trinh ty muc tiéu tor két qua sép
giong cot da trinh twr & budc 2.

4) Kiém tra, danh gia do chinh xé4c cua cu tric da tao ra bang chuong trinh Prosa va
Pymol. Céc chi tiéu danh gla bao gdm: chénh lé&ch gia tri z-score thuc nghiém va ly thuyét cua
cau triic khong qud 3,5; gid tri nang lugng rk-comb ciia cdu tric dudi 10; gia trj RMSD giira
cu trac thyc nghiém va cdu trac duge tao ra bang phuong phap mé hinh héa khéng qué 1,5A.

Chung toi xay dung 5 phuong an tao céu tric dua vao su két hop giita cac chuong trinh
sip gidng cot néu & trén cling véi cach thirc tao ciu tric tw dong hay ban tu dong cia chuong
trinh Modeller.

Bang 1. Cac phuong 4n tao md hinh twong ddng

STT Tén phuong dn Cong cuy sdp giong cot Cich thire tao cu triic
1 auto MODELLER Tu dong
2 autoclustal Clustal Tu dong
3 autotcoffee T-Coffee Tu dong
4 clustal Clustal Ban tu dong
5 tcoffee T-Coffee Bén tu dong

Dé chon phuong an tao cu tric toi uu nhét sir dung cho toan bé quy trinh du doan, ching
t6i thuc hién 4 14n kiém tra nhu sau:

Bang 2. 4 1an kiém tra dé chon phwong phép t8i vu

Lan 1 Lan 2 Lan 3 Ldn 4

168 trinh tu ldy

1034 trich ty t& | nghu nhién t CED | 283 winh fr o r | 220 winh 4 ldy ngau

5 Taa x A . A
Dir liéu CED va IEDB va IEDB, chia lam 2 nlgau r}hlen, chia | nhién tr CED va
b5 lam 3 bd IEDB
Phueong phép | _ . N o N P N Phuong phap cho ket
i 5 phuong phap 5 phuong phap 5 phuong phap qua tot nhéat tir 3 lan
e eau irse kiém tra trudc

Pénh gid khdi K'iém tra khd nang | Danh gid kha nang Kiém tra gid tri
quat kha ndng | toi wu hda cau tric | tao cdu tric véi | RMSD giita cau tric
tao ciu tric cla | cia chuong trinh | trinh ty c6 d6 twong | tao ra va céu tric thyc
5 phuong phap Modeller déng thip nghiém

Muc tiéu

Buoc 3: Ifng dung

Sau budc 2, ching t6i xac dinh dwoc phuong an tao céu tric toi wu 13 autoclustal va
phuong 4n nay dugc sir dung dé tao cu tric cho 53 trinh tu protein MP ctia virus HSN1 & Viét
Nam.

Buwoc 4: Du dodn epitope

3 C'c"i_u tric cua cac protein MP di tao ra dugc sip giong cdt cau triic vai cac c'éu tric epitope

mau bang chuong trinh CE. nhdm dy doén epitope trén trinh ty muc tiéu. Két qua du doén
epitope bang quy trinh do ching t6i xay dung dugc so sanh véi két qua du doan bang server
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CEP (moét server du doan epitope khong lién tuc véi d6 chinh xac 75%) dé danh gia kha nang

du doéan cua quy trinh.
5

CapL Buwoc 1:
Thu nhén, xit I di liéu > THU NHAN VA XU LY DU LIEU
Churong trinh -
Modeller Tao cau tric | )
Buwdc 2:
Chuong trinh=1== _ . . XAY DUNG VA
Prosava Pymol y  PAnhgid cluiric > DANH GIA CAU TRUC
EE===Chon phuong dn tao cdu
trife t6i wu J
\
Phuong én
t6i tu
Buoc 3:
l Tao cdu tric protein MP » UNGDUNG
J
A
Dy dodn epitope
\ Budcd:
DU DOAN EPITOPE

J

Hinh 1. So dd quy trinh thyc hién

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

Két qua thu nhan dit liéu tir cic CSDL CED, IEDB, NCBI va UniProtKB dugc tom tit

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

5 mau ti Sé luong trinh tw thu dugc
CSDL S6 mauktm ong : C Chic niing

ban dau Dang pdb Dang fasta
CED 293 1406 1412 o Trinh ty myc tiéu ding xay dyng mb
IEDB 73 51 hinh
NCBI 87 53 Trinh ty protein MP ding dy dodn

UniProtKB 84 epitope
PDB 43.994 43.994 43.895 Trinh tu cdu tric miu
CED 293 1174 _ i
1180 Trinh tu epitope c6 cau tric

IEDB 73 34

3.2. Két qua cdc 14n kidm tra chon phuwong 4n tao ciu tric ti wu
> Lén 1: Két quéa danh gia ti 1é tao cAu tric tot ctia 5 phuong an auto, autoclustal,
autotcoffee, clustal, tcoffee ldn luot 1 82,84%, 84,23%, 82,94%, 68,33% va 66,63%. Nhu viy,
autoclustal cho ty 1€ sb cu tric tot 1a cao nhét (84,23%).
» Lin 2: Thuc hién vu héa vai thuét giai CG vai 2 bo dir liéu dung dé kiém tra. B6 dit
lidu 1 gdm c6 86 trinh ty, bd dir liéu 2 c6 82 trinh ty. Két qua ctia bd di liéu 1 dugc thé hién &

Bang 4.
Bing 4. T¥ 16 s6 cu tric tt ctia bo di¥ ligu 1
S6 buére tdi wu héa

Phuong phip 0 0 0 00 50 00
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% 122% 1,48% 1,67% 1,34% 0,35%

Bang 5 mo ta két qua ti wu hda ciia bd dit lidu thir 2 theo 5 phuwong phép tao céu tric.

Phuong
phap

clustal
“teoffee .
w0
autoclustal |

autotcoffee |

| 64,96%

50

69,55%

| 81,74% ¢

78,86%
78,92%

Bang 5. Ty 1¢ s6 cAu tric tt clia bo dir ligu 2

100

| 63,96%
| 6687% |
81,50%
| 78,88%

78,61%

150
1 63,43%
80,15%

77,34%
77,51%

65,80%

Sé bude thi wu héa

200

L 62,41%
64,16%
80,18%

76,37%

76,711%

250
60,38%

63,46%

79,90%
76,73%
76,85%

300

60,40%
62.03%

79,77%

78,89%

78,10%

350

 80.26% |

78,02%

61.78% |

79,17%

79,56%

78,43%
78.92%

400

450

£ 59.96%
78,74%
76,09%
77,85%
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Céc 1an thue hién & ca 2 bd dit liéu v&i céc bude t6i wu hoa khac nhau cho thdy s bude t6i
wu hoa khéng twong quan tuyén tinh dén sb chu trac tdt. Vi vay chiing t6i khong thuc hién
budc ti wu héa trong quy trinh.

»Lan 3: Thuc hién kiém tra véi 3 bo dir liéu (bd 1 ¢6 95 trinh tir, bd 2 va 3 c6 94 trinh tu),
két qua & Bang 6 cho thiy phuong phap autoclustal cho ty 1é s6 cu tric tot cao nhit & 2 trong
3 b dir liéu.

Bang 6. Ty 16 s& céu tric tot ctia 3 bo dir lidu

) e

>Lan 4: Sau khl X4ac dmh phuo’ng phap cho két qua t6t nhit & cac lan kiém tra trén la
phuong phap autoclustal, ching t6i str dung phuong phap nay dé tao cAu triic va kiém tra ciu
trac théng qua gia trj RMSD. Két qua cho thdy cé 90% sb cau tric klem tra tuong ddng voi
céu tric thuc nghiém (twong img gia tri RMSD trong khoang 0-1.5). Piéu nay néi lén d6 chinh
x4c cao cua cau truc tao ra boi phuong phép autoclustal.

3.3. Két qua dir doan epitope té bao B khong lién tuc virus HSN1 & Viét Nam

Phuong phép autoclustal s& dugc sir dung trong quy trinh du doan epitope. Chung t6i tao
dwoe 22 céu tric trong tong s6 53 trinh ty protein MP myc tiéu. Sau dé dem du doén epitope té
bao B khéng lién tyc trén 22 ciu triic nay. Két qua du doéan s& so sanh voi két qua tinh toan
bang server CEP. Bang 7 m ta két qua du doan epitope trén 22 céu triic protein MP:

Bang 7. Két qua du doan epitope

STT Trinh tw muc tiéu Chiéu dai (amino acid) Vi tri epitope
1 QIKJIN4_9INFA 252 E23, E29*, K98*, K104*
2 QI1KJM8 9INFA 252 E29%, K104
3 Q1KJK8_SINFA 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* Ko0* 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: cde vi tri ddnh dau sao “*” la cdc amino acid dwgc dw dodn trimg voi két qua
cua server CEP.)

20/22 céu triic dugc du doan c6 chira cac amino acid c6 kha nang nam trong epitope, trong
d6 c6 60/72 vi tri gidng véi ket quéa dr doan bang server CEP. Pdng thoi qua khao sat, tat ca
céc amino acid du doan déu nim trén bé mit ciia cdu triic, hai amino acid Glutamate (E) va
Lysine (K) @u thugc nhém thich nuée, phéan cyc va tich dién. Diéu nay cho thdy cac amino
acid E va K trén ¢ kha ning la thanh phén cua epitope khong lién tuc trong cac trinh ty
protein MP dem du doan.

4. KET LUAN

Phuong phap mo hinh hoa nro*ng dong la mot phuong phap du doan cdu tric cho d¢ chinh
x4c cao, dic biét 1a khi thu dugc céc trinh tu miu phu hop. Cac cau tric clia phlrorng phap nay
tao ra c6 du kha nang 4p dung vao nhiing nghién ciru doi hoi cAu triic c¢6 d6 phén giai cao nhu
thiét ké thubc, du doan epltope Quy trinh du dodn epitope dua trén phuong phap mé hinh
héa twong ddng da dugc xay dung va tmg dung trén déi tuong la protem matrix cua virus
H5N1 da dem lai két qua tuorng déi tét. Cac amino acid duge du doan c6 nhiéu kha nang thudc
vé cac cpitope khéng lién tuc cta trinh ty muc tiéu.

PREDICTION OF B-CELL DISCONTINUOUS EPITOPES ON 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 development of vaccine against HSN1 virus, we have been studying on in silico prediction
of T- and B-cell continuous as well as B-cell discontinuous epitopes on H3NI 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, H5N1, epitope prediction
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