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TOM TAT: Virus cim A hign dang la moi quan tam toan cau do sw bién doi nhanh
chong khong ngung vé cdu tric di truyén. Dua trén cdc co so dit liéu thuc nghiém virus cum
A, chiing t6i da tién hanh phdn tich cdc ving bao tén chiic ndng trén cdc protein ciia virus
nham hé tro cho qud trinh thiét ké vdcxin da tri va dw dodn xu huong bién déi cua cde chung
virus. Nghién curu duwoc thuc hién trén 11 protein chuc ndng la HA, NA, PA, NS1, NS2, Ml,
M2, NP, PBI, PBI_F2 va PB2. Tir cdc nhom chicc nang, cdc trinh ty protein duwgc phan nhom
theo cdc subtype, vdt chi, quéc gia va nam phdn Idp, sau dé dwoc thuc hién sdp giong cét
nhiéu trinh tw bang hai céng cu ClustalW va MAFFT. Cdc trinh tu bao tén dai 9 amino acid
dwgc chon dé dw dodn epitope té bao T bing hé thong du dodn SEP (System for Epitope
Prediction). Ngodi ra, ching téi cing da thuc hién viéc dw dodn chirc ndng cdc vimg bdo tén
nay dua trén thong tin chirc ndng cua protem virus cum A tir co so dit liéu Swissprot.

Tir khéa: epitope bdo ton, virus cim A, vdcxin da tri, vdcxin in silico, khai khodng dit
liéu

1.GIOI THIEU

Virus ciim A thugc ho Orthomyxoviridae c6 hinh thai rit da dang voi dudng kinh 80 —
120nm va chiéu dai c6 thé 1én dén 2pm. Bd gen virus cim A bao gém 8 manh RNA sgi don,
mach 4m ma héa cho cac protein véi chirc ning chinh dwoc thé hién trén bang I [11,[3].

Bang 1. Cac manh RNA va cac protein duge méa héa ciia virus cim A

glﬂl Tén protein Chiic nang
4 Hemagglutinin (HA) Gan thu thé, dung hop mang t€ bao chu va virus khai
dAu qué trinh x4m nhiém
6 Neuraminidase (NA) Tranh sy két tu virus va ho trg giai phong phén tr virus
mdi
7 Matrix protein (MP) Turong tac véi b gen va cac nhan t6 ngoai nhén, hd trg
M1 dong goi virus
M2 Kénh ion, kiém soat pH trong Golgi ciia qua trinh tong
hop HA va céi bo 16p vo virion
5 Nucleoprotein (NP) Toéng hop virus
Phirc hgp phién ma
1 Basic polymerase protein 2 (PB2) Tiéu don vi gdn mi chup, polymerase, quyét dinh doc
lurc
2 Basic polymerase protein 1 (PB1) va | Tiéu don vj xdc tdc cia RNA polymerase
PB1 F2
3 Acidic polymerase protein (PA) Tiéu don vi, RNA polymerase
8 Non-structural protein 1 (NS1) Kiém soat RNA sau phién md, trung hoa interferon
Non-structural protein 1 (NS2) H{ trg sy di chuyén ra ngoai nhén cia RNA virus,
dong gbi virus
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Phdn vo clia virus cim A c6 ban chét la lipid, trén bé mat c6 cac glycoprotein HA va NA.
Pay khéng chi la cac nhén t6 quan trong khoi ddu sy x4m nhiém va giai phong nhing phén tir
virus méi ma con 1a nhitng khang nguyén chinh cho céc dap ing mién dich cta vat chi. Dya
trén su da dang khang nguyén ciia HA va NA, virus cim A duoc phan ra thanh nhiéu subtype.
Trong s6 d6 chi co cac subtype HIN1, H2N3, H3N2, H5N1, H7N7 va H9N2 da duoc phan lap
trén ngudi.

Tir khi xudt hién dén nay, bénh ciim do virus cim A da géy nén nhiéu tran dich bénh [4,6].
Nhimg tran dich ctim A 16n trong thé ky qua déu do sy bién d6i thanh phan bd gen ban dau
(qué trinh ‘antigenic drift’) hodc do sur téi sip xép bd gen clia céc subtype (qué trinh antigenic
shift). Nam 1918, su bién dbi bd gen cia virus cim A subtype HINI tao kha nang ldy nhiém
trén nguoi gdy nén dich cim Tay Ban Nha vai it nhit 50 triéu ngudi thiét mang. Subtype
HIN1 con gly nén cde tran dich khéc vio nim 1950, nam 1977 va cho dén nay van con luu
hanh trong quin thé ngudi. Nam 1957, HIN1 & ngudi tai sép xép 3 manh gen véi H2N2 &
chim (PB1, HA va NA) tao thanh subtype H2N2 ¢ ngudi gdy nén trén dai dich ciim Chau A.
Niam 1968, xay ra su tai sap xép giira gen ma héa PB1 va HA tir m¢t virus cam H3 & chim va
cac manh con lai cia H2N2 & ngudi tao thanh subtype H3N2 va gy nén dai dich ciim H(:}ng
Kéng nam 1997. Dich cim H5N1 bét ddu & Hong Kong nam 1997, bing phét tré lai & Nga
vao nim 2003, lan sang D6ng Nam A nim 2004, sau d6 trai rong sang Nga, Chau Au, Chau
Phi, luc dia An D6 va Trung Dong trong sudt cudi ndam 2005 dén nay. Do d6, dé bao vé con
nguoi khoi cac trin dai dich cam tiép theo, phat trién vacxin phong bénh virus cim A dang rat
dugc quan tdm nghién ciru trén thé gidi. Hién nay, céc nghién cu tép trung chu yéu trén céc
vécxin bét hoat va vacxin nhuge doc, nhung cac vicxin nay chi ¢é kha nang phong bénh dbi
v6i cac virus trong céc tran dich bénh da xay ra va chi dic hiéu cho mdt vai ching virus.
Ngoai ra, cac han ché khac trong viéc nghién ciru vicxin hién nay 1a tiéu tdn nhiéu thoi gian,
khé6 nuéi céy in vitro mét sb chung virus doc lyc cao, vécxin bit hoat c6 thé hdi tinh tao doc
luc... Vi vy, yéu cAu mot quy trinh san xuit vicxin nhanh chéng, linh hoat, dac biét vdi su
bién ddi lién tuc ciia virus cam A, van dé phat trién vécxin phd rong 1a xu huéng tat yéu.

$é lwong trinh tu protein ciia virus cim A ting bing no trong céc co s& dif liéu sinh hoc
cong cong. Bén canh do, Tin sinh hoc ra ddi tir cudi thé ki 20 voi hat nhén la so sanh cdc trinh
tur sinh hoc da cung cap nhidu phuong phap va cong cu gitip khai théc ngudn dir ligu khéng 15
clia sinh hoc thuc nghiém. Sp giéng cot nhiéu trinh tu dugc biét dén nhw mét trong nhiing
cong cu tién quyét trong phén tich gen va protein ciing nhu cung cdp céc thong tin cin thiét dé
nghién ciru mdi quan hé chirc nang va tién héa ciia céc trinh t [2,7,8].

Tir cc co s& trén, trong nghién ciru nay, céc cong cu sép giéng cdt nhiéu trinh ty trong tin
sinh hoc duoc sir dung nham khai théc ngudn di liéu trinh tr ciia virus cim A. Béng két qua
sép giong cot, chiing tdi dd xé4c dinh va phan tich duoc cac ving bao tdn chirc ning cho cac
nhém protein cua virus cim A. Céc vung béo tdn dai 9 amino acid da dugc sir dung dé du
doan epitope té bao T béao ton gop phén vao viéc phat trién véacxin phong bénh cim A c6 pho
rong. Ngoai ra, ddy 1a co so khoa hoc dinh huéng cho cac nghién cliu tiép theo vé xu hudng
tién hoa ciia virus cim A dé tir d6 c6 thé dr doan dugc sw bién dbi cia virus ciim A trong
tuong lai.

2.VAT LIEU VA PHUONG PHAP

2.1.Vit liéu

Dit liéu trinh ty protein virus cim A dwoc thu nhéan truc tiép tir co s& dir liéu “Influenza
Virus Resource” ciia NCBI tir dja chi http://www.ncbi.nlm.nih.gov/genomes/FLU/FLU.html.
Céc trinh tu protein mau va thong tin chirc ning clia céc protein virus cum A lan lugt duge thu
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nhén tir cdc co s& dir liéu RefSeq va SwissProt bing cong cu tim kiém cua NCBI. Quy trinh
nghién ciru dwoc thyc hién trén nén Linux RedHat Enterprise 5.0 va dugc viét bang ngén ngir
lap trinh Perl. Céc protein duoc sip giong c6t hai trinh ty bing cong cu Needle 5.0.0 tich hop
trong goi chuo‘ng trinh EMBOSS va dugc sip giong cot da trinh ty sit dung chuong trinh
Clustalw-mpi 0.13 va Mafft 6. 240. Clustalw la chuong trinh duge sir dung phd bién dya trén
thudt toan sap giong cot liy tién cia Freg va Doolittle dua ra nim 1987. Clustalw- -mpi 12 mét
phién ban cia Clustalw hé tro chay song song trén nhiéu may tinh. Mafft [5] 1a chuong trinh
sap giong cot nh:eu trinh tr tich hop nhiéu phurorng phap nén kha linh dong va phu hop cho
nhiéu tap hop sap giong cdt khac nhau. Mafft c6 ba chién lugc sép giong cOt chinh: a) phuong
phép lay tién sur dung ma tran diém (FFT-NS-2), b) phuong phép cai tlen co lap su dung ham
tinh diém Weigh Sum of Pair-WSP (FFT_NS-i), ¢) phuong phép cai tién c6 lap sir dung ham
tinh diém WSP va ham diém dua trén do nhét quan (L-INS-i). Phuong phap liy tién trong
Mafft sir dyng hai k§ thuat quan trong nhim giam thoi gian tinh todn cia bd vi xir ly do la
thudt g1a1 sap giéng cot nhém-nhém FFT (Fast Fourier Transform) va phuong phap 6mer dé so
sanh céc cép trinh ty.

Céc ving trinh tw bao ton dai 9 amino acid duoc du doan epitope té bao T bing hé théng du
doan SEP (System for Epitope Prediction). SEP dugc xdy dung bdi Phong thi nghiém Tin-
Sinh hoc, Trudng Dai hoc Khoa hoc Ty nhién tich hop 3 mé hinh du doén epitope té bao T la
HMMs (Hidden Markov Models), SVMs (Support Vector Machines) va ANNs (Artificial
Neural Networks).

2.2.Phwong phip

Quy trinh thuc hién xac dinh ving bao ton chirc ning va du doén epitope té bao T cua
protein virus cim A dugc tém tit chi tiét trong so dd & hinh 1.

Thu nhdn dit liéu trinh tw protein

Tét ca trinh tw protein virus cim A du'qc thu nhan tryc tiép tir co s dir_liéu Influenza
Virus Resource, trong d6 loai bé cac trinh tu gidng nhau. C4c trinh t protein mau dai dién cho
protein virus ciim A dugc thu nhén tir co s& dif liéu protein RefSeq. Cac trinh tu protein mau
ndy dugc ding dé loai bd cdc trinh tu khéng c6 d6 tin cdy cao trong co s& dir liéu Influenza
Virus Resource. Céc thong tin vé chirc ning clia protein dugc thu nhén tir cac mau tin trinh ty
protein thudc co s& dir liéu SwissProt.

Tinh loc va phén logi trinh tw

T4t ca cac trinh tir protein thd dugc xir ly loai bo céc trinh ty con cua céc trinh ty Ién va
cac trinh tu chira ky tu khéng thudc bang ma 20 amino acid. Sau do, cac trinh ty nay duge
thuc hién sip giong cot 2 trinh ty bing chuong trinh Needle v6i céc trinh tw mau dé phan vao
cdc nhém protein chirc nang twong (ng. Budc nay nhim dam bao loai bod céc trinh tu ric
(ngén), hay céc trinh tu giai mﬁ chua hoan chinh. Tir cic nhém protein chirc nang, dya vao
thong tin dic ta, céc trinh tur tiép tuc duoc phén vao cdc nhém subtype, vat chu, quéc gia va
nam phan lap.

Sdp giong cjt cdc nhom trinh tw

Céc trinh ty protein sau kh1 dwoc phan thanh cic nhém muyc tiéu s& dugc sip giong cft
nhim xéc dinh cac vj tri bao ton dac tru'ng cho timg nhém. Clustalw la chuong trinh sép g:ong
cot dugc phat trién tir lau, dong thoi ¢6 duge d6 tin cdy cao clia nguoi sur dung Thong s6 cho
chuong trinh Clustalw-mpi 1a mic dinh. Tuy nhién, chuong trinh Mafft v&i cac thudt todn cai
tién dugc chlmg minh 1 c¢é d§ chinh xdc cao va thoi gian thyc hién nhanh hon so v6i Clustalw
khi thyc hién sdp giéng cot trén sé lugng trinh ty 16n. Thong s6 khao sat trén Mafft 1a thong sb

Trang 40



TAP CHi PHAT TRIEN KH&CN, TAP 12, S0 09 - 2009

mic dinh sir dung chién lroc sip giéng cot FFT-NS-2, va théng s& tu dong thay dbi theo sb
lugng trinh tu.

Xdc dinh viing bdo ton trén cdc nhém trinh ur

Cac vung trinh tu bao ton ¢6 chiéu dai t01 thiéu mot ammo ac1cl cla sap giong cot duoc xac
dinh dya vao ti 1€ bao ton trén 25% (bao tdn trén 25% téng sé trinh tu dugc sip giéng cot
trong timg nhém).

Dy dodn chirc ning cia ving bdo ton

Dir liu chirc néng protein cua virus cim A dugc thu nhén tr NCBI véi gidi han ngudn co
s& dit liéu gbc 1a Sw1ssprot Vi tri viing bao t6n trén sap giong cot va vi tri ving chirc néng
tren trinh tur thue sap giong cot dugc so sénh véi nhau dé du doan chic ning cho vung bao
ton (neu ¢6). Vj tri ving bao ton va vi tri viing chirc nang dat dugc su phi hop khi ving bao
tén nim trong va gin nhat voi ving chirc nang,

Dy dodn epitope té bao T

Céc trinh ty bao ton dai 9 amino acid dwoc thu nhan dé thuc hién dy doan epitope té bao T
bang hé thong SEP.

. Influenza
( RefSeq ( ) Virus SwissProt@
: Resource \

y 4 h 4
Thu nhén trinh ty protein Thu nhén trinh ty Thu nhén dir liéu chirc ning
méu virus cim A protein virus cim A protein virus ciim A

h 4

Tinh Igc va phén loai
protein virus cim A

!

Sép giong cOt cdc nhom
dir liéu protein virus

cum A
v hd
: Xac dinh viing béo tdn s X
Dy doan epitope té bao foa 4 liéuirotein ' Xdc dinh ving chic nang
T Virus etk trén trinh tu protein
A
Duyr doén chire ning cua

. A * A
céc ving bao ton

Hinh 1. Quy trinh x4c dinh viing béo t6n, du doan chirc ning va epitope té bao T clia protein virus cium
A
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3.KET QUA VA THAO LUAN

3.1.Trinh ty protein virus cim A

Sau khi tinh loc, ching t6i thu nhén dugc 23.141 trinh ty cac protein virus cim A. Trong
dd, s6 lugng timg loai protein chirc nang dugc thé hién trén hinh 2 véi 2 protein HA va NA c6
s6 luong trinh tu 16n nhat do dugc quan tdm nghién ciru nhicu. Két qua phén nhém trinh tu
protein virus cim A theo subtype, vét chu, qudc gia va nam phéan lap dugc mo ta trén biéu do
hinh 3.

| 4333
| 4033

ALEL

2432 2360 2304 2238
1802

-6BEEE

86 lwgng trinh ty protein
~N

HA NA PB2 Ns1 PA P8l NP M2 NS2 M1 PBI_F2

Loai protein chirc ning

Hinh 2. Biéu dé sé lugng trinh tu cua céc protein virus cim A

Hinh 3. Phin trim sb luong trinh ty protein virus cim A phén loai theo subtype, vét chu, qudc gia va nim

S6 liéu phan nhém trinh tu theo subtype cho théy sb lugng trinh tu thudc cac subtype
H3N2, H5N1, HINI, HIN2 va H3N8 chiém gin 75% tong sb trinh tu. Dy ciling la cac
subtype duogc chirng minh 14 c6 ddc luc cao, c6 kha nang gay nhiém trén ngudi va da gy ra
céc tran dai dich 16m. Vit chit ¢ s6 luong trinh tu nhiéu nhat 1a chim (53%) tiép dén 1 ngudi
(36%) va lgn (7%). Qubc gia phan lap virus cim A nhiéu nhat 1a My (35%), Trung Quéc
(16%) va Hng Kéng (6%), ddy 1a nhig quéc gia da timg bing phat dai dich ciim A (Trung
Quéc, Hdng Kong) hodc 1a nhimg qudc gia di diu trong ké hoach phong chéng dich cim
(M§). Théng ké so luong trinh ty theo nim cho thay virus cim A dugc phén lap chi yeu
nhiing nam gan ddy cing véi thoi diém bung phét cla dich cam H5N1, bat dau tir 3% nam
1997 ting din qua c4c nim va cao diém 1 nam 2005 véi 12% téng sb trinh ty.

3.2.Céc viing bio tdn chirc ning trén cic nhém protein

S6 luong viing béo ton ca cac protein virus cim A duge thé hién trén bdng 2. Sép giong
cot bing chuong trinh Mafft véi thong sé tw dong (Mafft_auto) va thong sO méic dinh
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(Mafft_default) cho cing s lugng vung bao ton dbi voi tat ca cac protein. So sénh giira hai
chuwrong trinh Mafft va Clustalw-mpi, s6 lwong ving bao ton chi ¢6 su khac biét khong dang ké
trén céc protem HA, NA, PB2, PBI va NP. Nhu vdy, v6i thoi gian thyuc hién sip giong cot cia
Clustalw_mpi 1a 48 gi¢ trén 3 may tinh, Mafft_auto la 20 gid va Mafft_default 1a 12 gi¢ trén
mét may don, ching t6i dé nghi sir dung chuong trinh Mafft_default voi thoi gian thuc hién
nhanh nhit.

Bang 2. S6 lugng viing bao ton trén céc protein virus ciim A

HA NA PB2 NSI PA PBI NP M2 NS2 Ml PBI1F2

Clustalw_mpi 2008 2722 29122 2761 32986 44277 10730 1110 2150 7903 725
Mafft auto 2001 2695 29101 2761 32986 43919 10572 1110 2150 7903 725
Mafft_default 2001 2695 29101 2761 32986 43919 10572 1110 2150 7903 725

S6 lugmg ving bao tdn & cac ti 1¢ bao tdn khac nhau cia céc protein virus cam A trén hinh
4 cho thay do bio tn giam din theo thir ty PB1, M1, PA, M2, PB2, NP, NS1, NS2, PB1_F2,
HA va NA. Nhu vdy, HA va NA la ha1 protein c6 d¢ bién dong cao nhit cia virus cm A véi
da sb cac vung bao ton o ti Ié bao tén 30-50%. Cac protem nén va protein trong phu‘c hop
phién ma cé d3 bao ton cao nhit. Tham khéo chirc nang cua cac protein trén co s& dit liéu
SwissProt, viing bao tén chirc ning dac trung trén céc protein virus cim A duogc thé hién trén
bang 3. Protein HA ¢6 céc vung bao ton chirc nang quan trong 1a cleavage’ ‘lipid- bmdmg ;
‘signal’ va ‘transmembrane region’. Tuong tu, protein NA c¢6 céc vung ‘sialidase’, ‘active’,
‘transmembrane regton va ‘bmdmg Dic biét, chirc néng sialidase bao ton trong NA & 2 vi trl
khac nhau trén két qua sap giong ct (vi tri 447 va vi tri 474, cach nhau khoang 26 amino
acid). Diéu nay cho thiy c6 thé chirc nang nay cia NA duoc tién hoa theo 2 huéng khac nhau.

Bang 3. Ving bao ton chirc ning dic trung trén céc protein virus cam A

Chiéu dai S trinh tyr S6 trinh t

Tén Tén ving b a o Ténvingchic  Chiéudai (t6i 0oz 0.
; , toi thiéu — toi thiéu — .2 z. toi thiéu —t
protein chirc ndng ( i ;a;z ( i (;Z;' ning thiéu — tdi da) ( (;z? V
Signal 1-2 13010868 - - rronmembg 1-6 1299-2890
HA region
Cleavage 152 4159-4333 lipid-binding 1-1 3428-3649
Sialidase 1-5 1503-1747 - . ransmembrane 1-7 1229-3337
NA region
Active 1-1 3979-2049 binding 1-1 4027-4030
M2 Flu_M2 4-26 329-944 Transmembrane 1-20 335-1097
= region
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3.3.Cic epitope té bao T bio ton

13000 +

86 lwgng ving bio tdn
g
!

®30%-50%
®50%-70%

HA(89.4)

. -‘

NA(15) PB2(525) NSI(695)

PA(412)

= 70%-90%
=90%-100%

PBI(ITI) NP(S16) M2(#42) NR2(23) MIGLY)
Protein chirc ning (% bién thién cao nhit ciia s6 lrgug ving bio tin)

PBI_R2(770)

Hinh 4. Sé lwong viing bao tdn clia cac protein cim A & céc ti 1§ bao tén khac nhau

Bang 4. Céc epitope té bao T béo ton duoc d doan tdt nhat cia HA

Trinh ty S6 luong trinh HMM- HMM-
SIT oide  tyclifmpepiide- = SyM  TOM-ANN  SVMANN - sng an
1 GRIQDLEKY 1322 hla_b 2705 hla_b 2705 hla_b_2705 hla_b_2705
2 KIDLWSYNA 1324 hla_a 0201, hla_a 0201 hla_a 0201, hla_a_0201
hla_a 0202, hla_a 0203
hla_a_0206
3 GLFGAIAGF 3187 hla_a 0201 hla_a 0201, hla_a_0201, hla_a 0201
hla b 1501 hla_a_0202,
i hla_a_0203
Bing 5. Cac epitope té bao T bao tdn duoce dy doan tét nhit cia NA
L (1‘)1 oo | HMMSVM | HMMeANN | svMeann | MM
peptide READ S, g SVM-ANN
peptide
1 WSWPDGAEL 1248 hla_b_3501 hla_b_3501 hla_a 0206, | hla_b_3501
hla_b_3501,
hla_b_5101
2 | DVEVIREPF 1356 hla_b_3501 hla_b_3501 hla_a 6801, | hla_b_3501
hla_a 6802,
hla_b_3501
3 YICSGVFGD 1420 hla_a 0201 hla_a 0201 hla_a 0201, | hla_a 0201
hla_a_0202,
hla_a 6801
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4 HLECRTFFL 1461 hla_a_ 0201, hla_a 0201, hla_a 0201, | hla_a 0201,
hla_a 0202 hla_a 0202 hla_a 0202, | hla_a 0202
hla_a_ 0206,
hla_a_6801
5 APFSKDNSI 1857 hla_b_0702, hla_b_5401, hla_b_5401 hla_b_5401
hla_b_5401
6 NPNQKIITI 2868 hla_b_5301 hla_b_ 5101, hla_b_5301 | hla_b_5301
hla_ b 5301,
hla_b_5401

Céc peptide bao ton dai 9 amino acid cia 11 protein chirc ning duge thuc hién du doan
kha nang gan voi 20 alen cua HLA 16p I bang cac phuong phap HMM, ANN va SVM. Céc
epitope té bao T bao tdn dugc du doan tét nhét bai 2 phuong phap va 3 phuong phap trén cung
alen cia HA va NA duoc trinh bay trén bdng 4 va bing 5. Trong d6, 2 peptide GLFGAIAGF
va NPNQKIITI bao tn cao trong cac trinh tyr HA va NA.

4.KET LUAN

Chung t6i da xac dinh thanh céng cac vung bao ton chire nang cho cac protein cua virus
clim A. Cac ving bao tdn nay la co s cho céac nghlen ctru vé& sir bién déi va tién hoa cua virus
cim A. Bén canh do, tir cac vung bao ton dai 9 amino acid, cac epitope te bao T bao tén dugc
du doan tét nhit da dugc dé xuat nhim phuc vu cho muc tiéu thiét ké vicxin ciim A c6 phd

rong.

INDENTIFYING FUNCTIONALLY CONSERVED REGIONS AND
PREDICTING T-CELL EPITOPES ON PROTEINS OF INFLUENZA A VIRUS

Van Hai Van, Le Thi Thanh Thuy, Cao Thi Ngoc Phuong, Vu Thi Bich
Tran Linh Thuoc
University of Science, VNU-HCM

ABSTRACT: Influenza A viruses are of worldwide concerns because of their rapidly
and endlessly genetic changes. Based on the experimental influenza A virus databases, we
analyzed conserved regions on the protein sequences of influenza A virus to facilitate the
design of universal vaccine and the prediction of changing tendency of influenza A viral
strains. Our study was carried out on eleven viral functional proteins: HA, NA, PA, NS1, NS2,
Ml, M2, NP, PBI, PBI_F2 and PB2. From these groups, the clusters were formed on
subtypes, hosts, countries and years of collection, followed by multiple sequence alignments by
two tools ClustalW and MAFFT. Conserved sequences of 9 amino acid residues were selected
and used for T-cell epitope prediction by SEP (System for Epitope Prediction). In addition, we
also predicted the function of these conserved regions using information on function of
influenza A viral proteins from the Swissprot database. '

Key words: conserved epitope, influenza A virus, universal vaccine, vaccine in silico,
data mining.
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