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THIET KE VECTOR MANG CAU TRUC GEN HA1
BIEU HIEN KHANG NGUYEN BE MAT VIRUS CUM A/H5N1 O THU'C VAT

Nguyén Huy Hoang'', Pham Bich Ngoc?, Chu Hoang Ha®, Chu Hoang Mau'

TOM TAT

"Dai hoc Thai Nguyén, “Vién cong nghé sinh hoc. VAST

Virus HSN 1 1a mot bién thé cua cam A thudng duoc goi la cam ga hodc cam gia cdm. Virus H5N
co kha nang lay nhiém rat cao gitia cac loai chim va nhur vay c6 thé gay ra dai dich cim gia cam
trén toan céu va lam cho nganh cong nghiép gia cam bi pha san. Hon nita, n6 con anh huéng dén
strc khoe con ngu¢i do tlep xuc truc tiép voi gia cdm nhiém bénh. Glon0 nhu tat ca cac phan nhom
khac cam A, cac bién thé cua virus HSN1 ¢6 vat liéu di truyen la RNA. Virus H5N1 c6 mét hé gen
phan doan gom 8 soi don RNA, ma cho 8 protein. Trong dé. protein HA, NA va M co lién quan
nhiéu nhat déi vai thude khang virus va khang thé. Bé ngan chan su ldy nhiém virus, phuong phap
phd bién nhat la tiém phong. Hién nay, da co nhiéu vaccine co san phong bénh cum A. Hién nay.
di c6 nhiéu loai vaccine phong cam A. Tuy nhién. vaccine thuc vét la muc tiéu cua nhiéu nha
nghién ciiu trén khap thé gidi boi vi loai vaccine tiéu don vi nay c6 thé duge dua vao qua duong
an, uéng, dé quan ly va hi€u qua hon so vai vic xin tiém khac. Trong nghién ctru nay. ching téi
trinh bay két qua thiét ké vector mang, cAu triuc gen HA biéu hién khang nguyén bé mit virus cum

A/HSNT ¢ thue val.

Tir khéa: bidu hién gen, ciim ga, virus HSN 1, vaccine thuc vit. RNA.

MO DAU

Clim ga (awan influenza) la mdt bénh truyén
nhlem cap tmh cua cac loai chim, ké ca gia
cam va thuy cam. do cac bién thé (Subtypes)
khac nhau thugc nhém virus cum A gay nén.
Do ¢é stic dé khang tu nhién tot nén mét sé
loai chim mang virus gay bénh. nhuno khong
c6 biéu hlen clia bénh. Day la méi nguy hieém
lan truyén bénh cho cac loai gia cam khac
Ngoai ra, chung con la noi cung cap nouon
tang trii bién doi nguon gen tao nén cac bién
thé mai. Cac bién thé vnus cum A gdy bénh
trén ngudi déu c¢6 ngudn gde tién hoa bién thé
va bién chung tir dong vat va sau khi thich
ime trén nguoi thi gdy bénh, trude day da tao
nén nhing vu dich tham khée, roi bién mat
sau mot thoi gian lai tai hién va gay nén dai
dich moi.

Virus cim gia cam (avian flu) thudéc ho
Orothomyxoviridae type A la virus RNA,
chira hé gen 1a RNA am soi don (-ssRNA)
bao gom 8 phan doan, c6 do dai tong sb
13.500 nucleotide. Phan doan 1-3 ma hoa cho
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protein PB1, PB2 va PA coO chic nang la
enzymepolymerase, diéu khién tong hop
ribonucleic acid nguyén léu cho hé gen va
RNA théng tin. Phan doan 4 ma hoa cho
protein hemagglutinin (HA) la protein *doc”
mang tinh chat gay bénh, co tinh khang
nguyén va c6 kha nang ngung két vai hong
cau ga. Phan doan S ma hoa cho nucleprotein
(NP) la protein co trach nhiém bao boc hé¢
gen. Phan doan 6 la gen chiu trach nhiém t(ﬁnb
hop protem enzyme neuramlnldase (NA), cat
thu thé giai phong virus khoi té bao , sau chu
ki nhan lén cua ching. Phan doan 7 ma hoa
cho hai tiéu phan protein dém M1 va M2
(matrix protein) c¢6 chic nang tap hop virus
va tao kénh véan chuyén ion qua mang nhan.
Hai protein nay duoc ma hda tir mot RNA
nhung cé cac khung doc khac nhau. Phan
doan 8 ma hoéa cho hai tiéu phan protein
khong cau tric NST va NS2(non- structural
protein) da chirc nang.

Chuyén gen ma hoa protein khang nguycn
vao cay trono la nouon thirc an chmh cho con
nguol, dong vat nudi la moét trong nhing
huéng nghién chu phuc vy san xudt vaccine
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tai t6 hop hién nay. Bén canh d6, mét xu
huéng ciing duoc bat dau quan tadm nghién
clru va ing dung la sir dung hé thé)ng nuoi cﬁy
tao sinh khdi 16n dé san xuét cac duoc pham
sinh hoc tai té hop. Do té bao thuc vat c6 uu
thé nudi céy dé dang, moi trudong nudi céy
don gian, ré tién, dé dang san xuat mot luong
sinh khéi 16n trong khoang thoi gian ngan va
quan trong hon ca té bao thuc vat nudi céy in
vitro khong mang cac mam bénh cho ngudi.
Véi muc dich tao co s& cho viéc san xuat
vaccine A/H5N1 an duoc, ching téi da tién
hanh nghién ctu thiét ké vector mang gen
HAT biéu hién khang nguyén HA cua virus
HSN1 va budc dau tao dong ré to chuyén gen
& cay thude 1a. Pay sé& la ngudén nguyén lidu
co s6 dé bién nap va biéu hién khang nguyén
cuia virus trong cay tréng.

NGUYEN LIEU VA PHUONG PHAP

Vit liéu

Chung vi khuan E. coli One Shot TOP 10
(Invitrogen). Ching Agrobacterium
rhizogenes ATCC15834 (Vién Sinh hoc phéan
ta va Dugc hoc, Truong Pai hoc Heidelberg,
CHLB biic).

Vector pUC18/HA1 (HAop) cta virus HSNI
da duoc tdi wu hoa ma dé biéu hién & thuc
vat. Vector chuyén gen pK7WG2D(1). Vector
pENTR221/cal nhédn tor Vién Sinh hoc phan tr
va Dugc hoc, Truong Pai hoc Heidelberg,
CHLB  bue. Vector  chuyén gen
pPTN289/gus.

Gibng thudc 1a Nicotiana tabacum L. K326
dang nuéi cdy trong diéu kién in vitro do
Phong Cong nghé Té bao Thuc Vat-Vién
Cong nghé sinh hoc cung cap.

Phwong phap

Thiét ké vector chuyén gen thwce vit

Gen HAop dugc nhan 1én béng PCR véi cap
moi dac hiéu
HAI Sacl F/HAIl Hindlll R/HA! theo chu

trinh: 95°C /3 phat, 30 chu ki ( 95°C/30 gidy,
57°C/30 giay,72°C/1 phit 30 gidy), 72°C/10
phit va 4°C/20 gio.

Cac phuong phap ghép ndi vao vector theo
Sambrook va Russell (2002) va theo quy trinh
Gateway kit cua Invitrogen. DNA plasmid
dugce bién nap vao E.coli theo phuong phap
séc nhiét ciia Cohen va dong tac gia (1972) va
bién nap vao Agrobacterium rhizogens béng
phuong phap xung dién. DNA plasmit dugc
tach chiét va lam sach theo phuong phap ciia
Sambrook va Russell (2002). DNA tai t& hop
duogc kiém tra bang phuong phap clony PCR
véi cap méi dic hiéu
HAI Sacl F/HAI Hindlll R/HA! va xac
dinh trinh ty bang may phan tich trinh tu tr
déng ABI PRISM 3100 Avant Genetic
Analyzer theo nguyén li cua Sanger véi bo
kit BigDye Terminator v. 3.2 Cycle
Sequencing.

KET QUA VA THAO LUAN

Chuyén d3i ma bd ba nucleotid biéu hién
cao trong thwe vat

Su biéu hién protein tai to hop la huéng co
ban cua cong nghé sinh hoc hién dai. Tuy
nhién cac protein rat khé biéu hién trong co
thé khac loai gbc. Mot sé ma bo ba rit dé
dang biéu hién cao trong loai nay nhung
khéng biéu hién hoac biéu hién thap trong
loai khac. Su thay ddi trinh tu ma hoa thong
qua su thay ddi tdi uu bd ba, 1am tang mirc d§
biéu hién protein dang tré thanh mdi quan
tam lam tang mirc biéu hién gen ngoai lai. Do
vdy, gen HA cua virus A/H5NI phai dugc
thay ddi mot sé ma bo ba giip biéu hién miic
d cao trong cac cdy trong. Chang toi da tao
ra su thay ddi mot sé ma bd ba nucleotide
nhung khong lam thay doi trinh tu amino acid
(Hinh 1).

Gen HAop la gen c6 cau truc t6i wu biéu hién
trong thuc vét va dugc téng hop nhén tao boi
cong ty Geneart, Germany va dugc ghép ndi
vao vector pUC18.

ATGGAGAARATAGTGCTTCTTCTTGCAATAGTCAGTCTTGT TAAAAGTGATCAGATTTGCATTGGT TACCATGCARACAA

CTCGACAGAGCAGGTTGACACAATAATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAAGACACACA
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AGCARGACTAAAAAGAGAGGAAATAAGTGGAGTAAAATTGGAATCAATAGGAATTTACCAAATATTGTCAATTTATTCTA

CAGTGGCGAGCTCCCTAGCACTGGCAATCATGGTAGCTGGTCTATCCTTATGGATGTGCTCCAATGGGTCGTTACAATGC

AGAATTTGCATTTAA

Hinh 1. Trinh tu gen HA cua chung virus A/Hatay/2004/(H5N]) (AJ867074), trinh tu amino acid va
trinh tu gen HA dé duogc thay déi ma bd ba (HAop)

Thiét ké vector tai t§ hop chira ciu tric
gen HA1

Dua trén trinh tu gen HAop, cap mdi dac hiéu
HAl Sacl F/HAI Hindlll R duoc thiét ké
¢6 trinh tu nhu sau:

F: GGGGAGCTCGATCAGATCTGCATTGGAT
R: GGAAGCTTTTACCTTCTTTCTCTCTGTGG
Cac nucleotid in dam 1a trinh tu nhan biét cua
enzyme cat han ché Sacl va Hindlll, céac
nucleotid in thudng la trinh tu tuong ddng vai
gen HAop. Gen HAl dugc nhén bang cap
mo1 dac hiéu HAI Sacl F/HA! Hindlll R,
san pham PCR dién di co kich thudc khoang
978bp. San pham PCR sau d6 duoc tinh sach
va xi li cit dong thoi boi 2 enzyme Sacl
/Hindlll  va duogc ndi  vao  vector
pENTR221/cal ~ Vector tai t&  hop
pENTR/cal/HAT duge kiém tra bang PCR va
bang phan tng cat b&i Sacl/HindllI (Hinh 2).
Dién di san phadm cét cho thiy 2 phan doan
gen c6 kich thuéc khoang 978bp va 2544 bp,
twong tng véi kich thude cia gen HA1 va
vector pENTR221. Cau tric gen chira HA va
cac gen md hoa cac peptide chirc nang dugc
chuyén vao vector pK7TWG2D (1) bang phan
ang LR Gateway. Két qua kiém tra vector tai

td hop bing PCR va cit enzyme han ché
Sacl/HindIII cho thiy san phdm PCR véi cip
mbi dic hiéu HAI Sacl F/HA1 Hindlll R
c6 kich thuéc khoang 978 bp, san pham cét
vector pK7WG2D/cal/HA1 bang Sacl/Hindlll
thu dugc 4 doan gen kich thudc khoang
434bp, 978 bp, 1201bp va 11159 bp kich
thuéc nay phu hop voi tinh toan theo ly
thuyét (Hinh 3). Nhu vay, cAu truc gen HAI
da duoc thiét ké thanh cong vao vector biéu
hién thuc vit pK7WG2D. Dong plasmid |
dugc  luva chon cho blen nap vao
Agrobacterium va tao dong ré to chuyén gen.

2300 bp » d € 2544 bp

1000 bp + «97§bp

Hinh 2. Cit pENTR221/cal/HA bing
Sacl/HindIlI

10000 by

1000 bp

SU0 bp

Hinh 3. Dién di kiém tra vector tai td hop pK7WG2D/cal/HA bing PCR (A) va cit boi enzyme han ché
Sacl/HindIll (B). M: Thang chuan 1 Kb; Giéng 1 - 10: mAu vector tai td hop tach tir cac dong khuan lac
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Bién nap cau tric gen vi khuén A.rhizogens
Ching to6i so dung 50-100 ng plasmid
pK7WG2D/cal/HA1 dé bién nap vao té bao
kha bién A.rhizogenes. San phim cia qué
trinh bién nap dugc nudi trén moéi truong
YMP chon loc c6 chira 100 mg/L
Spectinomycin, U dia & 28°C. Sau 2 ngay, két
qua thu dugc mét lugng 16n khudn lac trén
dia thach. Dé chon ra nhiing dong khudn lac
nhur mong mudn (mang vector chuyén gen),
ching toi d tién hanh kiém tra bing phan
rng colony-PCR.

v s S | :

v EE ey GG A

Hinh 4. Két qua clony-PCR béng cip moi
HA1 Sacl FvaHAI1 _Hind [IlR

M: Thang marker DNA 1kb;

Giéng 1 - 10: Cdc dong khudn lac

Chon 10 dong khuén lac moc trén dia thach
dé tién hanh phan img PCR colony bang cap
mdi dac hiéu trén gen: HAl Sac I _ F va
HA1 Hind I1I_R. San pham phan ng dugc
dién di kiém tra trén gel agarose 0,8%. Két

qua thu dugc & Hinh 4 cho thay c6 8 trong 10
dong khuén lac duogc lua chon cho két qua
duong tinh véi phan Gang PCR véi | bang duy
nhit ¢ kich thudce 978bp (trir dong s6 1 va 10
cho két qua am tinh).

Véi ty 16 nhu vay, cho thiy da bién nap thanh
cdng vector pK7WG2D/cal/HA1 vao vi
khuin A. rhizogens.

Nhu vy, ching téi di tao dugc ching
A.rhizogens ATCC15834 mang plasmid tai to
hop pK7WG2D/cal/HA 1. Pay chinh 1a ngudn
nguyén liéu phuc vu cho muc dich biéu hién
gen & thuc vat phuc vu san xuit vaccine qua
dudng miéng.

KET LUAN

Bing viée sir dung ngudn gen HA cua virus
H5N1 phan lap & Viét Nam, chiing t6i da thiét
ké thanh céng vector mang cau tric gen HA
phu hop biéu hién & thuc vat.

LOI CAM ON

Céng trinh dwoc hoan thanh trong chuong
trinh dao tao Thac sy cua Phong Cong nghé
16 bao thuc vat, Vién Cong nghé sinh hoc.
Nghién ciru duoc tién hanh cé sw dung cdc
trang thiét bi cua Phong Thi nghiém Trong
diém Céng nghé gen, Vién Céng nghé sinh
hoc, Vién Khoa hoc va céng nghé Viét Nam.

GATCAGATCT
TGACTGTTAC
TAAGCCACTT
ATTAACGTGC
ATTTCAACGA
TCCAAAGTCA

TCATCTTTCT
ACAACAACAC
GATTAAGTTG
CCAAGAATTG
BAGCCAAACGA

GCATTGGATA
TCACGCTCAG
ATTCTTAGGG
CAGAGTGGTC
TTACGAAGAG

CCACGCTAAC
GATATTCTTG
ATTGCTCTGT
TTATATTGTG
CTTAAGCACC

AACTCTACTG
AAAAGACTCA
TGCTGGATGG
GAGAAGGCTA
TTCTTTCTAG

AGCAAGTGGA
CAACGGAAAG
CTTCTTGGAA
ACCCAGTGAA
GATTAACCAC

TACAATTATG
TTGTGCGCTC
ACCCAATGTG
CGATCTTTGC
TTCGAGAAGA

TCTTGGTCAT CTCACGAGGC TTCTCTTGGA GTTTCTTCTG CTTGCCCATA

TCAGGAACGT
TAACCAGGAA
TACCAGAACC
CTACTAGGTC
TGCTATTAAC

TGTTTGGCTT
GATCTTTTGG
CAACTACTTA
TAAGGTGAAC
TTCGAGTCTA

ATTAAGAAGA
TTCTTTGGGG
CATTTCTGTG
GGACAATCTG
ACGGAAACTT

ACTCTACTTA
AATTCACCAC
GGAACTTCTA
GAAGGATGGA
CATTGCTCCA

GAAGAAGGGT GATAGTACTA TTATGAAGTC TGAGCTTGAG TACGGAAACT

CCAATGGGAG CTATTAACTC TTCTATGCCA TTCCACAACA TTCACCCACT
AGTACGTGAA GTCTAACAGG CTTGTGCTTG CTACTGGACT TAGGAACTCT CCACAGAGAG AAAGAAGG

Hinh 5. Trinh tu cAu tric gen HA 1

CCCAACTATT
CCAAATGATG
CTCTTAACCA
ATTCTTCTGG
GAGTACGCTT

GAAAAGAACG
TTGATGGTGT
TGATGAGTTC
TACCCTGGTG
TTCAGATTAT
CCAGGGAAAG

AAGAGGTCTT
CTGCTGAACA
GAGGCTTGTG
ACTATTCTTA
ACAAGTTGGT

GCAACACTAA GTGCCAAACT

TACTATTGGA

GAGTGCCCAA
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VECTOR CONSTRUCTION TO EXPRESS THE ENFLUENZA A/HSN1

SURFACE ANTIGENS IN PLANT

Nguyen Huy Hoang . Pham Bich Ngoc?, Chu Hoang Ha?, Chu Hoang Mau'
"Thai Nguyen University. *Institute of Biotechnology. VAST

HS5NI is a subtype of influenza A, commonly called avian flu or bird flu. HSN1 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 H5NI 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
method is vaccination. {urrently, there have been many flu A vaccines available. However, plant-based
oral vaccine is targeted 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
resuits of vector construction to express the enfluenza A/H5NI surface antigens in plant.
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