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TOM TAT 

Virus H5NI la mot bien the ciia ciim A thuang dugc goi la ciim ga hoac ciim gia cam. Virus H5N I 
CO kha nang lay nhiem rat cao giua cac loai chim va nhu vay co the gay ra dai dich ciini gia cam 
tren loan cau va lam cho nganh cong nghiep gia cam bi pha san. Hon nua. no con anh huong den 
siic khoe con ngucri do tiep xiic true tiep voi gia cam nhiem benh. Giong nhu till ca ciic phan nhom 
khac ciim A. cac bien the cua virus H5N I co vat lieu di truyen la RNA. Virus H5N I co mot he gen 
phan doan gom 8 sai don RNA, ma cho 8 protein. Trong do, protein HA, NA va M co lien quan 
nhieu nhat doi voi thuoc khang virus va khang the. De ngan chan su lay nhiem virus, phuong phap 
pho bien nhat la tiem phong. Hien nay, da co nhieu vaccine co san phong benh ciim A. Hien nay. 
da CO nhieu loai vaccine phong ciim A. Tuy nhien. vaccine thuc vat la muc tieu ciia nhieu nhii 
nghien ciiu tren khap the gioi bai vi loai vaccine lieu don vi nay co the duoc dua viio qua duang 
an, uong, de quan ly va hieu qua hon so vai vac xin tiem khac. Trong nghien ciru niiy. chiing toi 
trinh bay ket qua thiet ke vector mang cau triic gen HAI bieu hien khang nguyen be miit virus ciim 
A/H5N I a thuc vat. 
Til' khoa: hieu hien gen, ciim gii, virus H5NI, vaccine ihuc vdt. RNA. 

MODAU 

Ciim ga (avian influenza) la mdt benh truyen 
nhiem cap tinh ciia cac loiii chim, ke ca gia 
cam va thuy ciim, do cac bien the (Subtypes) 
khac nhau thudc nhdm virus ciim A giiy nen. 
Do cd sire de khang Ur nhien ldl nen mdt sd 
loai chim mang virus gay benh. nhung khdng 
cd bieu hien ciia benh. Day la mdi nguy biem 
lan truyen benh cho cac loai gia cam khac. 
Ngoiii ra, chimg cdn la noi cung ciip ngudn 
tang irir bien ddi ngudn gen lao nen cac bien 
the mdi. Cac bien the virus ciim A gay benh 
Iren ngud'i deu cd ngudn gdc lien hoa bien the 
va bien ehung lir ddng viii vii sau khi tbich 
img,tren ngudi thi gay benh, Irudc day da lao 
nen nhfrng vii dich tham khde. rdi bien mat 
sau mdt thai gian lai tai hien va giiy nen dai 
dich mdi. 

Virus ciim gia cam (avian tlu) thudc hg 
Orothomyxoviridae type A lii virus RNA, 
chira he gen la RNA am sgi don (-ssRNA) 
bao gom 8 phan doan, cd do dai ldng sd 
13.500 nucleotide. Phan doan 1-3 ma hda cho 
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protein PBI , PB2 va PA cd cluic niing lii 
enzymepolymerase, dieu khien tdng hgp 
ribonucleic acid nguyen lieu cho be gen va 
RNA thdng tin. Phiin doan 4 mil hda cho 
protein hemagglutinin (HA) la protein "ddc" 
mang linh chiit giiy benh, cd linh khang 
nguyen vii cd kha nang ngung kel vdi hdng 
eau gii. Phan doan 5 mii bda cho nucleprotein 
(NP) la protein cd trach nhiem bao bgc he 
gen. Phan doan 6 la gen chiu trach nhiem ldng 
hgp protein enzyme neuraminidase (NA), eat 
thu the giai phdng virus kbdi te bao , sau ehu 
ki nhan len eiia chimg. Phan doan 7 ma hda 
cho hai lieu phan protein dem MI vii M2 
(matrix protein) cd chirc nang tap hgp virus 
va tao kenh van chuyen ion qua mimg iiliiin. 
Hai protein nay dugc ma hda tir mdt RNA 
nhung cd cac khung dgc khiic nhau. Phiin 
doan 8 ma hda cho hai lieu phiin protein 
khdng cau tnic NSI va NS2(non- structural 
protein) da chirc nang. 

Chuyen gen ma hda protein khang nguyen 

vao cay trdng la ngudn thirc im chinh cho con 

ngudi, ddng vat nudi lii mdt Irong nhung 

hudng nghien ciru phuc vu san xuiu vaccine 
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tai Id hgp hien nay. Ben canh dd, mdt xu 
hu'dng cung dugc bat dau quan lain nghien 
ciru va iing dung la sir dung he thdng nudi cay 
tao sinh khdi ldn de san xuat cac dugc pham 
sinh bgc tai td hop. Do te bao thuc vat cd uu 
the nudi cay de dang, mdi trudng nudi cay 
don gian, re tien, de dang san xuat mdt lugng 
sinh khdi ldn trong khoang thai gian ngan va 
quan trgng ban ca te bao thye vat nudi cay in 
vitro khdng mang cac mam benh cho ngudi. 
Vdi muc dich tao co' sd cho viec san xuat 
vaccine A/H5NI an dugc, chimg tdi da tien 
hanh nghien cuu thiel ke vector mang gen 
HAI bieu hien khang nguyen HA cua virus 
H5NI va bii'd'c dau tao ddng re ta chuyen gen 
d cay thudc la. Day se la ngudn nguyen lieu 
CO' sd de bien nap va bieu hien khang nguyen 
ciia virus trong cay trdng. 
NGUYEN LIEU VA PHUONG PHAP 
Vat lieu 

Chiuig vi khiiAn E. coli One Shot TOP 10 
(Invitrogen). Chimg Agrobacterium 
rhizogenes ATCC 15834 (Vien Sinh hoc phan 
til' va Dugc bgc, Trudng Dai bgc Heidelberg, 
CHLB Dire). 

Vector pUC18/HAl (HAop) ciia virus H5NI 
da dugc tdi uu bda ma de bieu hien d thye 
vai. Vector chuyen gen pK7WG2D(l). Vector 
pENTR22l/cal nhan lit Vien Sinh bgc phan tir 
va Dugc hge, Trudng Dai hge Heidelberg, 
CHLB Diic. Vector chuyen gen 
pPTN289/gus. 

Gidng thudc la Nicotiana labacum L. K326 
dang nudi cay Irong dieu kien in vitro do 
Phdng Cdng nghe Te bao Thye Val-Vien 
Cdng nghe sinh hge cung cap. 

Phirong phap 

Thiet ke vector chuyen gen thirc vat 

Gen HAop dugc nhan len bang PCR vai cap 
mdi dac hieu 
HAI Sad F/HAl HindUI R/HAl theo chu 

trinh: 95°C / 3 phut. 30 chu ki ( 95"C/30 giay, 
57V/30 giay,72"C/l phiit 30 giay), 72"C/I0 
phut va 4°C/20 gia. 

Cac phuong phap ghep ndi vao vector theo 
Sambrook va Russell (2002) va theo quy trinh 
Gateway kit cua Invitrogen. DNA plasmid 
dugc bien nap vao E.coli theo phuong phap 
sdc nhiet ciia Cohen va ddng tac gia (1972) va 
bien nap vao Agrobacterium rhizogens bang 
phuang phap xung dien. DNA plasmit dugc 
tach chiet va lam sach theo phuong phap ciia 
Sambrook va Russell (2002). DNA tai Id hgp 
dugc kiem tra bang phuong phap clony PCR 
vdi cap mdi dac hieu 

HAI SaclF/HAl HindlllR/HAl va xac 
djnh trinh ty bang may phan tich trinh tu tu 
dgng ABI PRISM 3100 Avant Genetic 
Analyzer theo nguyen li cua Sanger vdi bo 
kit BigDye Terminator v. 3.2 Cycle 
Sequencing. 

KET QUA v A T H A O L U A N 

Chuyen dot ma bo ba nucleotid bieu hien 
cao trong thye vat 

Sy bieu hien protein tai td hgp la hudng ca 
ban cua cdng nghe sinh hge hien dai. Tuy 
nhien cac protein rat khd bieu hien trong ca 
the khac loai goc. Mgt sd ma bd ba rat de 
dang bieu hien cao trong loai nay nhung 
khdng bieu hien hoac bieu hien thap trong 
loai khac. Sy thay ddi trinh ty ma hda thdng 
qua sy thay ddi tdi uu bg ba, lam tang mirc do 
bieu hien protein dang trd thanh mdi quan 
tam lam tang mirc bieu hien gen ngoai lai. Do 
vay, gen HA ciia virus A/H5NI phai dugc 
thay ddi mdt sd ma bd ba giup bieu hien mirc 
do cao trong cac cay trdng. Cluing tdi da tao 
ra sy thay ddi mgt sd ma bd ba nucleotide 
nhirng khdng lam thay ddi trinh ly amino acid 
(Hinh I). 

Gen HAop la gen co cau true tdi uu bieu hien 
trong thye vat va dugc tdng hgp nhan tao boi 
cdng ty Geneart, Germany va dugc ghep ndi 
vao vector pUC18. 

ATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAA 

,̂ •̂ ;;;,;.,v••;;̂ •; l",̂:-;;, :T1''r'r;;>:'i''l̂ ;;f;'rA'r'rGTGT'"!'':TTGTGAAĈ TCTGATCAGATCTGCATTGGATA::CA(;.̂ CTAACAA 

CTCGACAGAGCAGGTTGACACAATAATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAAGACACACA 
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" • - • ' ' - - ' - ' " ^ ' " - ' i ' - " ' ' ' • ' ' ^ ' : ^ ' " - ' I ' TATG(4AAAAGAA. . :GTGACTGTTACTCACG' ;TCAGGATATTCTTGAAAAGA, : . ;TCACA 

ACGGGAAGCTCTGCGCTCTAGATGGAGTGAAGCCTCTAATTTTGAGAGATTGTAGTGTAGCTGGATGGCTCCTCGGAAAC 
•̂  1, D (; V K P L i L R D C 3 V A (; .•; •; • 

CCAATGTGTGACGAATTCATCAATGTGCCGGAATGGTCTTACATAGTGGAGAAGGCCAATCCAGTCAATGACCTCTGTTA 

/•f•7,̂ •̂ f2•̂ r_'-r;7,•''-̂ f,'̂ T•(•̂ •l'̂ •r̂ A.f;;,̂ •(,f;(;̂ ,(,r,(;•T•f;(•J7r;TT̂ ,'T7̂ TT̂ 4̂ •̂ (̂;AGAAG(if•T̂ ;̂•f;C'.(̂ '̂ ';T,̂ ;̂:',,̂  ' f •• i :'.-('. ' ', 

CCCAGGGGATTTCAATGACTATGAAGAATTGAAACACCTATTGAGCAGAATAAACCATTTTGAGAAAATTCAGATCATCC 

V C, D F N D 'l E E L K .H L L S R I N .H F E K. 1 Q i I 

r'.-'TT'':r;TG.ATTTCAACGATTACG.AAGAr;CTT.AAGC.AC.'';TTCTTTrT.AGG.ATTA.ACC.ACTT'";G.Ar;AAGATTC.AC.2-.':7.ATT^' 

CCAAAAGTTCTTGGTCCAGTCATGAAGCCTCATTAGGGGTGAGCTCAGCATGTCCATACCAGGGAAAGTCCTCCTTTTTC 

P ?; S 3 VI S .S H E A S L G V .S S A C P 'I Q G p; S 3 F F 
•>'>.AAGT"ATCTTGGTCATCTCACGAGGCTT:.":TCTTGGAGTTTi:TTCTGi.:TTG'';r,,::ATAr,r,AGGGAAAGTf:ATi---'^TrTTr, 

AGAAATGTGGTATGGCTTATCAAAAAGAACAGTACATACCCAACAATAAAGAGGAGCTACAATAATACCAACCAAGAAGA 

K M V V W L i K K M S 'f Y P T I K P. S Y M M T M Q E L! 

AGGAA'.;G'r'i'G'!"i''l'GGC;l''rAT'rAAGA-AGAAC'rC'I'AC';'TACC';:AAC'.^AT'rAJ'.GAGG'rC'r',''ACAA':;AA':;AC'i'AAC-.":Ai:;GAJ'.:^A 

TCTTTTGGTACTGTGGGGGATTCACCATCCTAATGATGCGGCAGAGCAGATAAAGCTCTATCAAAACCCAACCACCTATA 

; : ' V L w G I H H P l i D A A E Q I t ' L Y O i j F T T Y 

"' ""TTGGTTCTTTGGGGAATTCACCACCCAAATGATGCTGCTGAACAGATT.AAGTTGTACCAGAACCCAACTACTTACA 

TTTCCGTTGGGACATCAACACTAAACCAGAGATTGGTACCAAGAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGGA 

'• :: v o; •;• :; T L w •,• p L v F p i A 'r P s K V N G - s u 
'rTTC'l'G'rGGGAACTTC'l'ACTC'rTAACf;AGAGGC;T'i'GTGf;CAAGAATTGCTACTAGGTCTAAGGTGAACGr;.ACAA'I'CTGGA 

AGGATGGAGTTCTTCTGGACAATTTTAAAACCGAATGATGCAATCAACTTCGAGAGTAATGGAAATTTCATTGCTCCGGA 

r i'̂  ,F, F F W T r L K P N D A I N F E 3 N (, N F T A P P, 

AGGATGGAATTCTTCTGGACTATTCTTAAGCCAAACGATGCTATTAAGTTCGAGTCTAACGGAAACTTCATTGCTCCAGA 

ATATGCATACAAACTTGTCAAGAAAGGGGACTCAACAATTATGAAAAGTGAATTGGAATATGGCAACTGCAACACCAAGT 

/ ,. i, '.' K K ;; :.: .̂  i . M K s E L E !- G -,•. ,. :: : i-

GI'A'.":G'.";'r'l'ACAAG'r'rGC;'rGAAGAAGGG'l'GA'rAGTACTA']"!'ATGAAGTCTGAGC'rTGAGTACGGAAAC'.fC;':;AACAC'rAAGT 

GTCAAACTCCAATGGGGGCGATAAACTCTAGTATGCCATTCCACAATATACACCCTCTCACCATCGGGGAATGCCCCAAA 

; •.' T P M G A T IJ S S M P F H II I H F 1. T " G S 0 P :' 

GCCAAACTCCAATGGGAGCTATTAACTCTTCTATGCCATTCCACAACATTCACCCACTTACTATTGGAGAGTGCCCAAAG 

TATGTGAAATCAAACAGATTAGTCCTTGCGACTGGGCTCAGAAATAGCCCTCAACGAGAGACGCGAGGATTATTTGGAGC 

i.^(:r;i(;A.A(.;-i!:'rA-At;Ac;«c;'i''iG'rGC'r'rG(;'j'Ac;'r(;GAG'r'i'.AG(;AA(;'ri;T(:CACA(;AGAGA.AAGA.A(;GGGA;;'jT'j'r(:c;G.AG(: 

TATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCAACGAGCAGGGGA 

L' ^ ^ G C Vi V G '̂1 v' D G W -£ G 'i H ii ;"j t\l E 

TATTGGTGGATTCATTGAGGGAGGATGGCAGGGAATGGTTGATGGATGGTACGGATACCATCACTCTAACGAGCAAGGAT 

GTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCGATTATTGACAAA 

: ; , ", I) K F 3 T U K A T n G V T M K V M P , p" 

:R'.;GA;'AI'GCTGGTGA'RAAGGAATCTAGTCAGAAAGCTATTGATGGTGTTACTAACAAGGTGAACTCTA'RTATTGATAAG 

ATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAACAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGA 

' ' N T Q F E A V G P E F N > ; L , E F F , I E N T : N K K H F 

ATGAACACTCACTTCGAAGCTGTTGGAAGAGAGTTCAACAACCTTGAGAGAAGGATTGAGAACCTTAACAAGAAAATGGA 

AGACGGGTTCCTAGATGTCTGGACTTATAATGCTGAACTTCTAGTTCTCATGGAAAACGAGAGAACTCTAGACTTTCATG 

b (J y L Ll '.' W '!' y M A E L L '-• L M E M E R T L L! F H 
AGA'L'C;GA'RTCCTTGA'RGTGTGGAGTTACAACGCTGAGTTGCTTG'RGCTTATGGAAAACGAGAGGACTC'I'TGA'RTTGCACG 
ACTCAAATGTCAAGAACCTTTACGACAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTC 
: :i :; v v a i v r r v R L g L R D i; A F E L G u G .̂; F 
ATTCTRACGTGRRGAACCTTTACGATAAAGTGAGGCTTCAGCTTAGGGATAACGCTRAAGAGCTTCGRAACGGTTGCTTF.' 
GAGTTCTATCATAAATGTGATAATGAATGTATGGAAAGTGTAAGAAACGGAACGTATGACTACCCGCAGTATTCAGAAGA 

ACCACAAGT(4CGA'l 'AACGAG'l'C;CA'lGGAA'lCl'G'I 'GAGATC'rGGAACT'rACGA'I'rAG(;CACAG'IAC;rcrGAAGA 
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AGCAAGACTAAAAAGAGAGGAAATAAGTGGAGTAAAATTGGAATCAATAGGAATTTACCAAATATTGTCAATTTATTCTA 

;,;ii.: AGGl.,-i'l /\A(,/AGGGAA(;AGAri i'C'l GG'i G'i 1 AAGTTGGAG'i'G'i ATTGGl'AT T j'AC(;AGAT'!';;'i''i''i .;; lAi'I i'AC'l'C; i A 

CAGTGGCGAGCTCCCTAGCACTGGCAATCATGGTAGCTGGTCTATCCTTATGGATGTGCTCCAATGGGTCGTTACAATGC 

0.! OJ G^JCE T G i J C T C T T t j C T C T T G C T « i T A T ( 

AGAATTTGCATTTAA 

i L .L.AiGH^' . 

Hinh 1. Trinh tu gen HA ciia chimg virus A/Hatay/2004/(H5NI) (AJ867074), trinh tu amino acid va 
trinh tu gen HA da dugc thay doi ma bg ba (HAop) 

to hgp bang PCR va cat enzyme han che Thiet ke vector tai to ho'p chii-a cau true 
gen HAI 
Dya tren trinh ty gen HAop, cap mdi dac hieu 
HAlSaclF/HAlHindlHR dugc thiet ke 
ed trinh ty nhu sau: 

F; GGGGAGCTCGATCAGATCTGCATTGGAT 

R: GGAAGCTTTTACCTTCTTTCTCTCTGTGG 

Cae nucleotid in dam la trinh ty nhan biet ciia 
enzyme cat ban che Sad va Hindlll, cac 
nucleotid in thudng la trinh ty tuong ddng vai 
gen HAop. Gen HAI dugc nhan bang cap 
mdi djc hieu HAI SadJ'/HAl HindUI R, 
san pham PCR dien di cd kich thudc khoang 
978bp. San pham PCR sau dd dugc tinh sach 
va xu li cat ddng thai bdi 2 enzyme Sad 
/Hindlll va dugc ndi vao vector 
pENTR22l/caI Vector tai td hgp 
pENTR/cal/HA I dugc kiem tra bang PCR va 
bang phan irng eat bdi Sacl/Hindlll (Hinh 2). 
Dien di san pham cat cho thay 2 phan doan 
gen cd kich thudc khoang 978bp va 2544 bp, 
tuong ung vdi kich thudc cua gen HAI va 
vector pENTR221. Cau triic gen chira HAI va 
cac gen ma bda cac peptide chdc nang dugc 
chuyen vao vector pK7WG2D (1) bang phan 
irng LR Gateway. Ket qua kiem tra vector tai 

10(100 bp 

9"Sbp ' 

1000 hp 

500 b|.> 

Sacl/Hindlll cho thay san pham PCR vdi cap 
moi dac hieu HAl_SacIFfHA\_HindlU_K 
cd kich thuac khoang 978 bp, san pham cat 
vector pK7WG2D/cal/HAl bang Sacl/Hindlll 
thu dugc 4 doan gen kich thudc khoang 
434bp, 978 bp, 1201bp va 11159 bp kich 
thudc nay phii hgp vdi tinh toan theo Iy 
thuyet (Hinh 3). Nhu vay, cau true gen HAI 
da dugc thiet ke thanh cdng vao vector bieu 
hien thye vat pK7WG2D. Dong plasmid 1 
dugc lya chgn cho bien nap vao 
Agrobacterium va tao ddng re ta chuyen gen. 

2500 bp -

lOOU bp -

M4 bp 

-9 •Slip 

Hinh 2. Cat pENTR221/cal/HAl bang 
Sacl/Hindlll 

Hinh 3. Dien di kigm fra vector lai t6 hgp pK7WG2D/cal/HAl bSng PCR (A) va cat bdi enzyme han ch6 
Sacl/Hindlll (B). M: Thang chuSn 1 Kb; Gi6ng 1-10; mlu vector tai l6 hgp lach lir cac dong khuAn lac 
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Bien nap cau triic gen vi khuan A.rhizogens 

Chiing tdi sir dung 50-100 ng plasmid 
pK7WG2D/caI/HAl de bien nap vao te bao 
kha bien A.rhizogenes. San pham cua qua 
trinh bien nap dugc nudi tren mdi trudng 
YMP chgn lgc cd chira 100 mg/L 
Spectinomycin, ii dTa d 28°C. Sau 2 ngay, ket 
qua thu dugc mdt lugng Idn khuan lac tren 
dTa thach. De chgn ra nhirng ddng khuan lac 
nhu mong mudn (mang vector chuyen gen), 
chiing tdi da tien hanh kiem tra bang phan 
ung coIony-PCR. 

-ikb 

Hnh 4. Ket qua cIony-PCR bang cap mdi 
H A I S a c I F va HAl_Hind III_R 

M: Thang marker DNA Ikb; 

Gieng 1-10: Cdc dong khudn lgc 

Chgn 10 ddng khuan lac mge tren clTa thach 
de lien hanh phan img PCR colony bang cap 
mdi dac hieu tren gen; H A I S a e I _ F va 
HA I Hind I I IR . San pham phan ung dugc 
dien di kiem tra tren gel agarose 0,8%. Ket 

qua thu dugc d Hinh 4 cho thay cd 8 trong 10 
ddng khuan lac dugc lya chgn cho ket qua 
duong tinh vdi phan ung PCR vdi I bang duy 
nhat cd kich thudc 978bp (trii' ddng sd I va 10 
cho ket qua am tinh). 

Vdi ty le nhu vay, cho thay da bien nap thanh 
cdng vector pK7WG2D/caI/HAI vao vi 
khuan A. rhizogens. 

Nhu vay, chung tdi da tao dugc chimg 
A.rhizogens ATCC15834 mang plasmid tai td 
hgp pK7WG2D/cal/HAl. Day chinh la nguon 
nguyen lieu phuc vu cho muc dich bieu hien 
gen d thuc vat phuc vu san xuat vaccine qua 
dudng mieng. 

KET LUAN 

Bang viec sir dung ngudn gen HA cua virus 
H5N1 phan lap d Viet Nam, ehiing ldi da thiet 
ke thanh cdng vector mang eau tnic gen HA I 
phii hgp bieu hien d thye vat. 

LOI C A M O N 

Cdng trinh dugc hodn thdnh trong chirong 
trinh ddo Igo Thgc sy ciia Phdng Cdng nghe 
te bdo thuc vtii, Vien Cdng nghe sinh hge. 
Nghien ciru dugc lien hdnh cd su dung cdc 
trang thiet bi ciia Phdng Thi nghiem Trgng 
diem Cdng nghe gen, Vien Cdng nghe sinh 
h()c, Vien Khoa hpc vd cdng nghe Viet Nam. 

GATCAGATCT GCATTGGATA CCACGCTAAC AACTCTACTG AGCAAGTGGA TACAATTATG GAAAAGAACG 
TGACTGTTAC TCACGCTCAG GATATTCTTG AAAAGACTCA CAACGGAAAG TTGTGCGCTC TTGATGGTGT 
TAAGCCACTT ATTCTTAGGG ATTGCTCTGT TGCTGGATGG CTTCTTGGAA ACCCAATGTG TGATGAGTTC 
ATTAACGTGC CAGAGTGGTC TTATATTGTG GAGAAGGCTA ACCCAGTGAA CGATCTTTGC TACCCTGGTG 
ATTTCAACGA TTACGAAGAG CTTAAGCACC TTCTTTCTAG GATTAACCAC TTCGAGAAGA TTCAGATTAT 
TCCAAAGTCA TCTTGGTCAT CTCACGAGGC TTCTCTTGGA GTTTCTTCTG CTTGCCCATA CCAGGGAAAG 
TCATCTTTCT TCAGGAACGT TGTTTGGCTT ATTAAGAAGA ACTCTACTTA CCCAACTATT AAGAGGTCTT 
ACAACAACAC TAACCAGGAA GATCTTTTGG TTCTTTGGGG AATTCACCAC CCAAATGATG CTGCTGAACA 
GATTAAGTTG TACCAGAACC CAACTACTTA CATTTCTGTG GGAACTTCTA CTCTTAACCA GAGGCTTGTG 
CCAAGAATTG CTACTAGGTC TAAGGTGAAC GGACAATCTG GAAGGATGGA ATTCTTCTGG ACTATTCTTA 
AGCCAAACGA TGCTATTAAC TTCGAGTCTA ACGGAAACTT CATTGCTCCA GAGTACGCTT ACAAGTTGGT 
GAAGAAGGGT GATAGTACTA TTATGAAGTC TGAGCTTGAG TACGGAAACT GCAACACTAA GTGCCAAACT 
CCAATGGGAG CTATTAACTC TTCTATGCCA TTCCACAACA TTCACCCACT TACTATTGGA GAGTGCCCAA 
AGTACGTGAA GTCTAACAGG CTTGTGCTTG CTACTGGACT TAGGAACTCT CCACAGAGAG AAAGAAGG 

Hinh 5. Trinh tu cau triic gen HAI 
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SUMMARY 
VECTOR C O N S T R U C T I O N TO EXPRESS T H E E N F L U E N Z A A/H5N1 
SURFACE ANTIGENS IN PLANT 

Nguyen Huy Hoang ". Pham Bich Ngoc", Chu Hoang Ha", Chu Hoang Mau' 

'Thai Nguyen University. 'Institute of Biotechnology, \'AST 

H5NI is a subtype of influenza A, commonly called avian flu or bird flu. H5N1 is highly transmissible 
between birds and so may cause globally poultry pandemic that ruins the poultry industry. Moreover, it 
may also affect human health by directly contact with infected poultry. Like all other influenza A 
subtypes, the H5N1 subtype is an RNA virus. It has a segmented genome of eight negative sense, 
single-strands of RNA, code for 8 proteins. Among those, HA, NA and M proteins are most medically 
relevant as targets for antiviral drugs and antibodies. To prevent the viral infection, the most common 
methad is vaccination. Currently, there have been many flu A vaccines available. However, plant-based 
oral vaccine is targeteol by many researchers around the world because this subunit vaccine can be 
eaten, easy to administer and more effective than other injection vaccines. In this study, we present the 
results of vector construction to express the enfluenza A/H5N1 surface antigens in plant. 
Key words: .tvian influenza, gene expression. IT5NI virus, plant vaccine. RNA. 
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