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BIEU HIEN KHANG NGUYEN HA CUA VIRUS H5N1 TRONG HAT PAU TUONG
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TOM TAT

H5NI1 1a virus géy nén dai dich ciim gia cAm & cic qudc gia trén thé gidi, gay thiét hai rat 16n v& kinh té va
anh hudng t6i strc khoe con ngudi. Virus HSN1 chira hé gen RNA 4m don soi gdm 8 phan doan ma hoa cho 8
loai protein. Trong d6 HA, NA va M 1a nhitng protein c6 kha ning gay dap tng min dich manh trén co thé
dong vat. Vi thé, cac khang nguyén nay 1a dbi twgng dang dugc quan tim trong san xuit vaccine phong chéng
su lay lan dich bénh. Hién nay, c6 nhiéu loai vaccine d4 va dang dugc nghién ctru s dung. Trong do, vaccine
an dugc san xuat tir thye vat 1a mot loai vaccine du6i don vi hay protein tai tb hop, dua vao co thé theo dudng
tiéu hoa, san xuét trong hé théng thyc vat, dang 1a huéng di méi trong san xuét vaccine. Vaccine thyc vét co
nhiéu tinh wu viét nhrr 6n dinh bén vimg trong co thé, d& dang san xuét khéi lwrong 16n va c6 d6 an toan cao,
d& bao quan, sir dung va kinh té. Trong bai bio nay, chung t6i di st dung gen HA1 cuia virus H5N1 phan lap tir
gia cAm Viét Nam dé dua gen vao vector bidu hién trong thyc vat. Két qua cho thdy vector hoat dong tbt,
protein HA1 dé duoc tdng hop trong hat déu tuong giong BT12 v6i mic d) cao( ki hi€u 13 halop). Day s€ la
co s& dé cho budc thir nghiém phan img mién dich & gia cAm, tién téi san xuat vaccine. Hon nita két qua nay s&

duoc 4p dung nghién ctru biéu hién cic khang nguyén khéc trong hé théng hat cta thuc vat.

Tir khéa: Biéu hién, khang nguyén, HSNI, vaccine thue vat, thiee vt chuyén gen

DAT VAN BE

Cum gia cdm (Avian Influenza, AI) 1a bénh
truyén nhiém cAp tinh cua gia cdm, do nhom virus
cum A, thugc ho Orthomyxoviridae giy ra. Day la
nhom virus ¢6 bién d§ chu rong, dugc phan chia
thanh nhiéu phan type khic nhau dya trén khing
nguyén HA va NA c6 trén bé mit capsid cua hat
virus (de Wit, Fouchier, 2008). Nhém virus cum A
¢6 16 phan type HA (tir H1 dén H16) va 9 phan type
NA (tir N1 dén N9), va sy tai t6 hop (reassortment)
giita cic phan type HA va NA, vé mit 1y thuyét, s&
tao ra nhicu phan type khac nhau vé doc tinh va kha
nang gy bénh. Mat khac, virus cum A c6 dac tinh
quan trong 1a dé dang dot bién trong gen/hé gen (didc
biét & gen NA va HA), hoic trao doi cic gen khang
nguyén voi nhau, trong qua trinh xdm nhiém va ton
tai lay truyén giita cac loai vat chu. Ho
Orthomyxoviridae dd dwoc phat hién bao gobm 4
nhom virus, do 1a: nhom virus cim A (Influenza A);
nhom virus caim B (Influenza B); nhom virus cam C
(Influenza C); va nhom Thogotovirus. Cac nhém
virus khac nhau boi cac khang nguyén bé mat capsid,
¢ virus cam A va B 1a Hemagglutinin (HA), ¢ virus
cim C la Hemagglutinin Esterase Fusion (HEF), va
¢ Thogotovirus la Glycoprotein. Theo Té chirc y té
thé gigi (WHO) tinh tir 2003 dén nay toan thé giéi

ghi nhan 562 truong hop méc cim A/H5N1 & 15
qudc gia trong d6 ¢ 329 trwong hop tir vong con &
Viét Nam c6 119 trudng hop mic trong d6 59 trudng
hop tir vong (WHO, 2011). Déi véi dich ciim trén
ngudi, nghién ciru phat trién vaccine khong nhimg
ngin ngira lam giam dugc bénh ¢ gia cAm, ma con
khéng ché ngudn truyén lay ctia loai virus nguy
hiém nay sang nguoi. Khang thé dic hiéu co thé
dugc co thé sinh ra do kich thich cta khang nguyén
trong vaccine, va d6 1a cac khang thé khang HA,
NA, MA va nhiéu loai hinh khac cta virus duong
nhiém, gép phan vo hiéu hoéa virus cim ding doi
tugng khi chiing xdm nhap vao. C6 nhiéu loai khang
thé, nhung truéc hét chi khang thé khang HA (H5)
¢6 vai tro tién quyét quan trong trong qua trinh trung
hoa virus cua hai loai vaccine chinh hién nay:
vaccine truyén théng va vaccine thé hé méi
(SuBbarao, Luke, 2007; Capua, Alexander,
2008).Mic du da c6 mot sb vaccine khac nhau dugc
san xuat, nhung cac nha khoa hoc trén thé gisi van
dang tiép tuc phat trién nhimg loai vaccine médi c6
tinh wu viét hon, ré hon, d& bao quan va phan phdi
hon, an toan va hiéu qua hon. B& mit niém mac la vi
tri xam nhép quan trong nhat d6i v6i ngudn bénh,
nhat 13 ddi voi vi khuan va virus, viéc cung cap
khang nguyén qua duong miéng la mét hudng
nghién ctru rat nhiéu hira hen (Streatfield, 2006).

115



Vaccine dn duge & thuc vat 1a vaccine tiéu phén
protein dugc san xuét dua trén hé théng thuc vat dé
thu dugc protein 1am mién dich thé dich va mién
dich té bao. Vaccine nay bén vimng trong dich tiéu
héa, di qua duong ti€u hoa ma khéng bi phén huy.
Chuyén gen vio ciy trong V61 myc dich tao ra
protein khang nguyén dé san xuat vaccine phong
chéng bénh cho nguoi va gia cam dang thu hut sy
quan tdm ciia nhiéu nha khoa hoc trén thé gidi, nhiéu
protein khang nguyén di duoc biéu hién thanh cong
& thyc vat nhu: khang nguyén bé mit virut viém gan
B (Kapusta et al., 1999), protein G cua virut dai (
Rojas-Anaya et al., 2009); protein cua E.coli (Kang
et al, 2003); protein CTB cua Vibrio cholerae
(Arkawa et al., 1997; Oszvald et al., 2008). Vi vay,
viéc san xuit vaccine dya vao thwc vat 1a mot
phuong phap diy htra hen, an toan thuan loi, gia
thanh thp va d& sir dung.

Nham tao ra ngudn nguyén liu cho viéc thir
nghiém kha nang dap Gmg mién dich ¢ gia cam
chung t6i da nghién ctru biéu hién khang nguyén HA
ctia H5N1 trong hat cia cay dau twong. Két qua lai
Western blot cho thay khang nguyén HA da duoc
biéu hién cao trong hat cia cdy dau tuong chuyén
gen ¢ thé hé T1.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit li¢u
Céc chung vi khuin Agrobacterium, chung E.

coli mang vector chtra ciu trac gen HAI cua virut
H5N1 do phong Cong nghé té bao thuc vat cung cap.

Gibng dau twong DT12 do Trung tam Nghién
curu Phat tri@n cay déq do, Vién Cay luong thuc va
Cay thuc pham cung cap.

Khang thé khang HA do phong Vi sinh phan tir
cung cap.

Phuong phap
Thiét ké vector chuyén gen thuc vit

Gen HAI dugc nhan Ién biang PCR véi cip
modi ddc hiéu Xhol-HA/HindI1I-HA theo chu trinh:
94°C/5 phat, 30 chu ki ( 94°C/30 gidy, 54°C/30
gidy, 72°C/1 phut 30 gidy), 72°C/7 phat va 4°C/30
phat.Cac phwong phép ghép ndi vao vector theo
Sambrook va Russell (2002) va theo quy trinh
Gateway kit cua Invitrogen. DNA plasmid duogc
bién nap vio E. coli theo phuong phap sdc nhiét
ctia Cohen va dong tac gia (1972) va bién nap vio
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Agrobacterium bang phuong phap cia Hofgen va
dong tac gia (1988). DNA plasmid duoc tach chiét
va lam sach theo phuong phap cia Sambrook va
Russell (2002). DNA tai to hop duge kiém tra bang
phuong phap PCR vé6i cap moi dic hidu Xhol-
HA/Hind 1II-HA va xac dinh trinh ty bang may
phan tich trinh ty ty dong ABI PRISM 3100
Avant Genetic Analyzer theo nguyén 1i cuia Sanger
voi bd kit BigDye  Terminator v. 3.2 Cycle
Sequencing.

Bién nap gen vao cdy thuoc la

Céu triic gen HAI duoc chuyén vao gidng dau
twong DT12 théng qua vi khuan Agrobacterium
theo phuong phap cua Topping c6 cai tién (1998)
Chuan bj cic manh 14 ¢6 kich thu6c khoang 1 ecm®
sau d6 dat lén moi truong GM trong 2 ngay, cac
manh 14 sau 2 ngay nudi cam ng trén moi truong
GM dugc nhung vao dung dich huyén phu c6 chta
Agrobacterium c6 néng do OD~ 0,8. Khoang 10
phut sau chuyen ménh cay 1én gidy thim tiét tring,
tham kho va cdy lén moi truong GM khéng co
khang sinh trong 2 ngay, chuyén manh ciy sang
moi truong GM c6 bd sung khang sinh cefotaxim
400 mg/1 va 30 mg/l kanamycine, sau 2-3 tuan cic
chdi hinh thanh dugc chuyén sang méi truong GM
chira khang sinh cefotaxim 400 mg/l va 50 mg/l
kanamicine. Khi ch01 dai 2-3 cm cit va chuyén
sang moi truong ra ré RM ¢ bd sung khang sinh
cefotaxim 400 mg/l va 30 mg/l kanamicine. Khi cac
cdy con cao 5-7 cm cat chdi chuyén sang méi
truong RM ¢ chuia khang sinh 50 mg/l
kanamicine, sau d6 ra cdy trong bau dat ¢ nha kinh.
Céc dong cay chuyén gen duoc kiém tra.

Kiém tra cdy chuyén gen bang phdn iing PCR

DNA ciia cdy dugc tach chiét theo phuong phap
ctia Edwards (1991).Tién hanh phan tmg PCR véi
cap mdi dic hiéu cua gen HAI1 theo chu ki nhiét:
94°C/5 phat 30 chu ki (94°C/30 gidy, 54°C/30
gidy,72°C/1 phat 30 gidy 72°C/7 phut va 4°C/30
phat. San pham PCR dugc dién di trén gel agarose
0,8%.

Tdch chiét protein tir hat

Hat thuc vat duoc nghién trong dém 50 mM Tris-
HCI (pH 7.6) ¢6 bd sung 150 mM NaCl, 5 mM
EDTA, 0.1% SDS va 0.1% p-mercaptoethanol. Sau
d6 ly tam 10000 vong/phut trong 10 phut. Thu lay
phan dich va phéan tich Western blot. Phan con lai
dugc tinh ché bang kit ProFound™ c-Myc Tag
IP/Co-IP Kit (Pierce, M¥).
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Phan tich protein bang Western blot

Protein tong sé duoc chay trén gel SDS
polyacrylamide 12.5% theo phuong phap ctla
Laemmli (1970), sau d6 dugc chuyén lén mang
nitrocellulose Hybond™ (Amersham). Sau khi da
chuyén mang thanh cong tién hanh phu mang bang
cac khang thé. Trong cu tric biéu hién co gin phan
dudi c-myc nén ching toi di st dung khang thé 1 1a
khang thé khang c-myc dé phu mang trong 2 gio.
Khang thé nay s& gan dic hiéu véi c- myc. Sau do rira
hét nhing phan khéng thé 1 khong gan két va cac
chat ban. Tiép tuc phii khang thé 2 1a khang thé chudt
cong hop horseradish peroxidase trong vong 1 gid
sau d6 rira dé loai khang thé 2 khong gan két. bé
mang kho sau d6 dit mang 1én 1 tAm nilon mong.
Tron 2 co chat réi d6 déu 1én mang trong vong 70
gidy sau d6 thdm kho. Dt thém mot 16p nilon méng
trén mang roi cho vao hop X-ray cassette roi hién
phim trong phong t6i.

KET QUA VA THAO LUAN

Thiét ké vector tii t6 hop chira ciu tric gen
HAlop

Dua trén trinh tw gen HA1 cua virus A/HSN1
sau khi thay d6i mot s6 ma bo ba gitip biéu hién murc
d6 cao amino acid trong cac ciy trong gen nay duoc
ky hiéu 1a halop (Nguyén Thu Hién va cong su
2010), cip mdi dic hiéu Xhol- HA/Hind 11I-HA1
dugc thiét ké nhu bang 2 dé nhan doan halop. Trong
d6 cac nucleotid in nghiéng dam 12 trinh ty nhan biét
cuia enzyme cit han ché Xhol va HindIll, céac
nucleotid in thuong 1 trinh tu twong dong véi gen.

Gen HAlop dugc khuéch dai bz%ng cap mdi dic
hiéu Xhol-HA/HindIII-HA1, san pham PCR dién di
c6 kich thudce khoang 1,2 kb.

San pham PCR sau d6 dugc xtr 1i cat dong thoi 2
enzyme Xhol/Hindlll va dugc nbi vao vector
pDONN201 chira cac gen ma hoa peptide chirc nang
bao gdm peptide tin higu (2S2), mét protein niém
mac rudt (LTB), mot doan peptide phuc vu nhan biét
(C-myc) va mot trinh ty nhan dang cia mang ludi
ndi chat (KDEL).

Vector pBeta-Phaso-dest 1a vector mang promotor
phasoline diéu khién tong hop protein dic trung trong
hat. CAu triic gen chira HAIop va céc gen ma hoa cic
peptide chirc nang dwoc chuyén vao vector pBeta-
phaso-dest bang phan tmg LR Gateway.

Két qua kiém tra vector tai t6 hop tao thanh
dugc cit kiém tra bang bang EcoRI . Theo tinh toan
ctia 1y thuyét khi cit bang enzyme EcoRI s& thu
dugc 3 doan gen kich thuéc khoang 2.2, 5 va 10 kb.
Theo hinh 1 sau khi kiém tra bang dién di cho ba
bang theo tinh toan. Nhu vy, cdu trac gen HA da
dugc xen vao vector thanh cong va khong bi léch
khung doc. Cau tric vector biéu hién mang gen
HAlop duoc bién nap vao vi khuan A. tumefaciens
va chuyén vao ciy dau tuong.

Chuyén cac ciu tric HAIop vao nich 14 mam
giong dau twong

Ba 16 thi nghiém véi tong s 375 miu duoc bién
nap cu thé duoc tién hanh nhu sau: thi nghiém 1 )
mau bién nap st dung 1a 125, s6 chdi tao duoc 1a 50
sO choi kéo dai 1a 10, s6 choi ra ré 1a 8, sd cy song
trén gia thé 1a 7. Tuy nhién, sb cay dwong tinh véi
phan ung PCR 1a 0. Thi nghiém 2 thu dugc 1 cay
cho két qua dwong tinh véi phan tng PCR sau khi da
tién hanh 120 mau bién nap va sb cay sng duoc trén
gia thé 1a 10. Tuong ty voi 16 thi nghiém 3 duoc tién
hanh 130 mau bién nap va thu dugc 1 ciy co két qua
duong tinh v6i phan ung PCR. (chi tiét miéu ta rd tai
bang 1).

Bang 1. Két qua chuyén cAu tric gen halop vao nach 14 mam giébng dau twong BT12

L6 TN S6 mau S6 mau S6 choi S6 choi S6 cay sér:g S6 cay
bién nap tao chdi kéo dai raré trén gia thé dwong tinh
PCR
1 125 50 10 8 7 0
2 120 55 20 15 10 1
3 130 45 12 12 8 1
Téng 375 150 42 35 25 2
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Bang 2. Trinh tw c&p mdi
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Tén moi Trinh tw
Xhol-HA CCGCTCGAGATCTGCATTGGATACCACGCT
Hindlll-HA1 CCCAAGCTTCTCGTTAGAGTGATGGTATCCGT

10
5.0

2.5
2.0

Hinh 1. Phan tich san pham cét vector tai t& hop mang gen HA7op béng enzyme han ché EcoRI (B). M: Thang chuan 1

Kb; 1, 2, 3: mau vector tai t hop tach tir cac dong khuén lac.

WT H1 HX H3Y H4 HS Hs HT HE H9

1239 bp

Hinh 2. Két qua dién di san phdm PCR v&i cap méi dc hiéu Xhol-HA/ Hindlll-HA véi 25 dong cay dau tuong chuyén gen
thé hé To. M: Marker, (-) déi chirng am, (+) d6i chirng dwong,( wt) dong cay khong chuyén gen H1-H9, H1-H16: 25 dong

cay thé hé To

Két qua dién di san phdm PCR cho thiy dong
H3 va dong H11 cho két qua duong tinh, bing DNA
¢6 kich thuéc khoang 1,2 ding bang kich thudc gen
HAlop di duoc dua vao. Hai dong nay tiép tuc duoc
thu hat va 14 cdy thé h¢ T1 dé tiép tuc phan tich kiém
tra kha néng bicu hién protein trong hat cta cay.

Pinh gia sw c6 miit ciia gen halop & thé hé T,

Chung t6i thu ngdu nhién 14 cta hai cay cua
dong H11 va dong H4 & giai doan T1, tach chiét
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DNA va tién hanh PCR véi cip mdi dic hidu Xhol-
HA/ HindIlI-HA.

Hinh 4 cho thiy cay cia dong 11 c6 két qua
duong tinh véi phan tmg PCR. San phiam PCR la
doan DNA c6 kich thudc dung véi kich thudc gen
halop. Nhu vdy c6 thé khang dinh gen halop da
dugc bién nap thanh cong vao cdy dau twong va co
di truyén cho thé hé sau. Véi ciy H4 ching toi chua
thu dugc két qua nhu mong mudn nén nhiéu kha
nang gen halop bi phan ly.
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Hinh 3. Phan tich san pham PCR bang cap moi dac hiéu
Xhol-HA/ Hindlll-HA v&i cac dong cay dau twong thé hé T;.
M: Marker,(-) déi chirng am, (wt) cay khéng chuyén gen,
H4, 11: hai dong dau twong can phan tich & giai doan T,

Phén tich biéu hién protein ¢ hat cia ciy dau
twong chuyén gen

M
—
 ——
55kDa —p»
35kDa —p

Hinh 5. Phan tich protein HA1op trong hat dau twong
chuyén gen béng Western blot. M: Protein chudn; (-): cay
khéng chuyén gen; 1-2: cac mau hat thu dwoc cla cay dau
twong H11.

Protein tong s ciia hat ddu twong chuyén gen &
thé h¢ T1 duge tach chiét va kiém tra véi khang thé
HA biang k¥ thuat lai Western blot. Két qua cho thay
HAlop dugc phat hién ¢ kich thudc 40 kDa tuong
tmg kich thudc cua protein HAlop theo 1y thuyét.
Nong do protein tai to hop HA1 dugc biéu hién trong
hat kha thdp (Hinh 5). Nhu vdy, bude dau chung toi
khang dinh ring protein HA1 da biéu hién dugc
trong hat ddu twong chuyén gen. Pay s& 1a ngudn
nguyén liu dé danh gia hoat tinh mién dich cia

protein tai to hop véi virus A/H5NT1 trén gia cam.

KET LUAN

Pi tao duoc 25 dong cay chuyén gen HAlop thé
hé TO, trong d6 c6 2 dong dwong tinh véi PCR bing
cip mdi dic hidu Xhol-HA, Hindlll HAL.
Biéu hién gen bién nap & thé hé T1 cho thiy HAlop
dugc phat hién ¢ kich thudc 40 kDa tuong tng kich
thudc cua protein HA lop theo 1y thuyét

Loi cam on: Cong trinh dwoc hoan thanh trong
chuwong trinh dao tao Tién sy cia nghién ciu sinh
Nguyén Thu Hién. Nghién ciru c6 sir dung cdc trang
thiét bi ciia Phong Thi nghiém trong diém Céng nghé
gen, Vién Cong nghé sinh hoc.
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EXPRESSION OF H5N1 VIRUS ANTIGEN HA IN SOYBEAN SEEDS

Nguyen Thu Hien 1, Chu Hoang Mau', Hoang Ha’, Le Van Son’, Chu Hoang Ha>*

"University of Education, Thai Nguyen University,
*Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

The avian influenza virus HSN1 causes disease in avian of many countries, and has already caused more
than $10 billion in losses to poultry farmers. This virus genome consists of eight segments of negative-stranded
RNA, which code for 11 proteins. In there, matrix proteins (M), hemagglutinin (HA) and neuraminidase (NA)
are important proteins, which are targets for vaccine production. Vaccination is considered as the most
important measure to prevent pandemics. Although different types of influenza vaccines including
“inactivated” vaccines, vaccines with immunopotentiators, live attenuated vaccines and DNA vaccines have
been developed, scientists around the world are developing better vaccines, which are less expensive, easier to
store and deliver, safer and more efficacious. Plant produced oral vaccines are particularly attractive because
they are economical, easily adaptable to large-scale production, present a minimal risk of contamination with
animal or human pathogens, and are stable at room temperature for a long time allowing them to be used in
remote areas. This paper, halop gene have successful constructed in plant expression vector. Protein HA1
fused a mucosal adjuvant protein LTB and C-myc tag is expressed in high level in Arabidopsis seeds. These
results are the base for immunological evaluation and protection of orally administered seed produced antigens.
Morever, these resuls will be applied for other antigen of virus.

Keywords: Antigen, expression, HSNI, transgenic plant, plant vaccine
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