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TOM TAT

Cam A/H7NO 1a ching virus cim gia cAm méi, c6 kha ning Iay bénh trén nguoi dugc phat hién tai Trung
Quoc vao nam 2013. Protein bé mit Hemagglutinin cua virus cam duge xem nhu la muc tiéu hang déu dung dé
thiét ké vacxin chéng lai sy xdm nhidm cua virus cim A/H7N9. Trong nghién ciru niy, doan gen md hoa cho
protein H7 ciia virus cim A/H7N9 di dugc nhan dong vao 2 vector pRTRA dudi sy diéu khién ctia promoter
CaMV35S dé gin két ELP, tao thanh 35S-H7-histag-cmyc-ELP-KDEL va 35S-H7pII-histag-cmyc-ELP- KDEL
turong tng khi khong ¢ mit va c¢6 mit trimer motif GCN4. Cac cassette nay sau d6 di dugce ghép ndi vao
vector chuyen gen pCB301 va bién nap vao A. tumafaczenv dé chuyen vao la cay thube la Nicotiana
benthamiana bang phuong phép Agro-infiltration. Két qua kiém tra sy biéu hién protein H7 ti mau 14 sau 5
ngay bién nap bang lai mién dich cho thdy c6 su biéu hién thanh cong clia cac protein tai to hop H7-ELP va
(H7pII-ELP). Diéu nay cho thiy rang gen ma hoa protein H7 cua virus cam A/H7N9 da duoc gan thanh cong
vao 2 vector chuyen gen va dugc biéu hién duéi dang don H7-ELP va dang ba (H7plI-ELP); trong cdy thube 14
N. benthamiana. Dich chiét protein tir 14 thudc 14 mang céc loai khang nguyén nay duge st dung dé danh gia
hoat tinh sinh hoc bang phan tmg ngung két hong cau. Két qué cho thdy rang, dich chiét protein khang nguyén
(H7pII-ELP)s 14 c6 kha ning gay ngung két hong cau & nong d¢ protein 94 pg/ml, trong khi d6 dich chiét

protein H7-ELP lai khong c6 kha ning gy ngung két hdng ciu tai nong do protein do.

Tir khéa: biéu hién tam thoi, Hemagglutinin (HA), Nicotiana benthamiana, protein tdi té hop, virus ciim

A/HTNO.
MO PAU

Ctim A/H7N9 la ching virus cam gia cAm méi
dugc phat hién tai Trung Quéc véi doc lwe cao.
Thong thuong, virus cim A phan nhém H7 thuong
gy bénh trén gia cAm, tuy nhién mot s6 bién thé co
thé gy bénh sang nguoi khi tiép xtic truc tiép véi
gia cAm nhiém bénh, vi du nhu subtype H7N2,
H7N3 va H7NS da gay to vong cho con nguoi
(Campbell et al., 1970; Tweed et al., 2004). Chung
virus H7N9 trude ddy da timg xuat hién nhung chi
gdy ra dich bénh trén chim tai Ha Lan, Nhat Ban va
Hoa Ky. Ba truong hop nhidm virus cum gia cdm
A/HTN9 diu tién trén nguoi dwoc phat hién va cong
bd tai Thugng Hai va An Huy, Trung Qudc vao ngay
31/3/2013 (WHO, 2013).

Nhom virus cam A d&u c6 hé gen 1a (-ss) RNA.
Kich thuéc hé gen cim A/H7N9 la 13.090

nucleotide va c¢6 cdu trac phan thanh 8 phan doan ma
héa cho 11 protein, mdi phan doan ma hoa cho mot
chudi polypeptide, tir 6 téng hop nén cac protein
chirc nang cua virus. Phan doan 1 dén 3 ma hoa cho
protein PB2, PB1 va PA, 1a céc protein c6 chirc ning
la enzyme polymerase. Phan doan 4 ma hoa cho
protein HA. HA cua virus cim A 1a mét loai protein
gdy ngung két hong cau, duoc acylat hoa ¢ ving
giap ranh vi v6 virus va co dau N lién két glycan &
mdt sb vi tri nhit dinh (Swayne, 2008).

Nhitng nghién ciru vé vacxin chéng lai virus
ciim A bit dau tir thap nén 90 va cho dén nay c6 rat
nhiéu nghién ctru vé khang nguyén HA di duoc biéu
hién thanh cong trén thuc vat. Trong nhleu hudng
ung dung dé phat trién cac loai vacxin tiéu don vi
chéng virus cim A, protein HA dugc xem nhu 1a
muc tiéu hang dau ding dé thiét ké loai vacxin nay
chéng lai sy xAm nhiém ciia virus cim A. Hudng tao
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vacxin tiéu don vi st dung hé¢ théng hiéu hién & thuc
vat dugc xem nhu 1a mot hudng déy trién vong véi
nhidu vu diém vuot troi so v6i cac hé théng biéu
hién khac nhu (1) chi phi san xuit thip; (2) cho phép
thuc hién viéc dinh vi chinh xac protein tai td hop
trong té bao, cling nhu cho phép protein co nhung
bién déi sau dich mi. Tuy nhién, protein tai td hop
duge tich liy trong cay trdng chuyén gen thuong
khong cao va thiéu moét phuong thirc tinh sach
protein tai t hop hidu qua. Dé khic phuc nhugc
diém nay, hién nay agro-infiltration 1a phuwong phap
dugc tng dung trong sinh hoc thuc vat nhim biéu
hién tam thoi gen hodc san Xuét cac protein tai td
hop mong mudn. Agro-infiltration dugc tng dung
phd bién nhit trén hai loai thubc 14 Nicotiana
benthamiana va Nicotiana tabacum. Phuong phap
nay rat hiru ich trong biéu hién cia protein dich thuc
vét vi phuong phép nay nhanh, khong bi anh huong
boi vi tri gan gen dich trong té bao thyc vat va co thé
tién hanh biéu hién trong cac md da biét hoa hoan
toan nhu 14 (Fischer et al., 1999).

Promoter didu khién va phuong phap tinh sach
protein tai t6 hop dwoc xem nhu 13 mét trong nhitng
yéu té quyét dinh dén ham lwong khang nguyén thu
duoc phuc vu cho viée thir kha nang dap ng m1en
dich. Nhiéu nghién ciru vé su biéu hién va san xuét
thanh cong khang nguyén dung hop His-tag véi ham
lwong cao dudi sy diéu khién ciia promoter CaMV
(tr Cauliflower Mosaic Virus) va tinh sach béng
phuong phap sac ky ion c0 dinh kim loai da dugc
chung phath vi du vé sy biéu hién HA trong ciy
thubc 14 chuyén gen v6i ham lugng 155 mg/kg la
tuoi (Chia et al., 2011). Dac bigt, khi gan protein tai
td hop véi Elastm—lee Polypeptide (ELP), protein
tai t6 hop c6 thé tich ity 1én t&i 25% protein tong sb
trong hat (Phan ez al., 2013).

Trong nghién ctru nay, chung toi trinh bay két
qua nghién ciru sy biéu hién tam thoi khang nguyén
H7-ELP va (H7pll- ELP); cua virus cam A/H7N9
trén cdy thuoc 14 N.benthamiana bang phuong phap
Agro-infiltration.

VAT LIEU VA PHUONG PHAP
Vit liéu
Thyec vit

Cay thuoc la in vitro glong K326 do Phong
Cong nghé té bao thyc vat cung cép.

Cac vector

Vector pUCHA mang gen ma hdéa cho khang
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nguyén H7 duge tdng hop béi cong ty SGIDNA cua
Thuy Dién; vector pRTRA35S-HA-histag-cmyc-
100xELP-KDEL va vector pRTRA-35S-HS5pll-
histag-cmyc-ELP-KDEL c6 chira 100xELP da duoc
thiét k& (Phan er al, 2013); vector chuyén gen
pCB301 c6 chira gen khang khang sinh kanamycin
dua trén pCB301 cuta (Xiang et al., 1999) dugc dung
dé tao vector chuyén gen mi hoa protein H7-ELP va
(H7plI-ELP)3; Vector pMON65305/Hc-Pro chua
gen ma hoa cho protein He-Pro va gen khang khang
sinh spectinomycin va rifamycin dugc dung dé dong
biéu hién trong thi nghiém biéu hién tam thoi véi
vector dich tai t6 hop (HS Thi Thuong et al., 2014).

Chiing vi khuén

E. coli ching DH5a dwoc dung dé chon dong va
nhan dong gen. Chuing 4. tumefaciens C58C1 mang
pGV2260 duoc dung dé chuyén gen mi héa protein
H7 vao thuc vat.

Théng tin cdc cdp moi

Bang 1. Danh sach cac cap mdi.

Tén méi Trinh tw (5’-3)
H7-BamHI-F GGATCCGGTCATCACGCAGTCTCCAA
H7-BamHI-R GGATCCGGTAACGGTGTCATTCGGGT
H7-PspOMI-R GGGCCCGGTAACGGTGTCATTCGGGT
35S-SQF CACTGACGTAAGGGATGACGC
35S-term CTGGGAACTACTCACACA
Phwong phap

Tao vector taich dong mang gen ma hoa protein
H7-ELP va (H7pII-ELP);3

Poan gen ma hoa protein H7 dugc nhan ban bing
phan tmg PCR sir dung véi céc cip mdi dic hiéu H7-
BamHI-F & R va HA-BamHI-F/pspOMI-R (Bang 1).
Phan ung PCR dugc tién hanh trong didu kién: 50 ul
hén hop bao gdm 0,3 pM mdi, 0,2 uM dNTPs, 2,5U
Pwo SuperYield DNA polymerase, 5 pul dém 10X
Pwo SuperYield PC va 20 ng khudén. Qua trinh nhan
doan gdm cac budc sau: 94°C/3 phit; 30 chu ky lip
lai cac budc 94°C/30 giay, 56°C/50 gidy, 72°C/30
gidly; 72°C/4 phut, san phim duoc giit & 4°C va dién di
kiém tra trén gel agarose 0,8%. San phdm PCR thu
duoc va cac plasmid pRTRA 35S-H7-histag-cmyc-
ELP-KDEL, pRTRA-35S-H7pll-histag-cmyc-ELP-
KDEL tinh sach dugc phan cat béng BamHI hoac
BamHI va pspOMI, sau d6 loai bé gbc phosphate véi
Shrimp alkaline phosphatase (SAP). San pham ghép
ndi doan H7 vao vector pRTRA duogc bién nap vao té
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bao E.coli DH5a. Chon loc khuén lac trén méi trudng
thach LB dic bd sung carbenicilin 50 mg/l. Plasmid
sau d6 duogc tach chiét va duge giai trinh ty t dong
theo phuong phap Sanger va cong sy sir dung cip moi
dac hi€u trong bang 1. Céc trinh tu nucleotide dugc
phén tich bang BioEdit 7.0 va Lasergen 7 (DNAstar,
Madison, WI, USA).

Thiét ké cAu tric vector chuyén gen thwe vat
mang gen ma hoda protein H7-ELP va (H7pll-
ELP);

Vector pRTRA c6 chira gen ma hoéa cho khang
nguyén H7-ELP, (H7pll-ELP)3 va pCB301 dugc
phan cit bang HindIIIl. San pham duoc ghép ndi vao
vector pCB301 va bién nap vao t& bao E. coli DH5a
va chon loc khudn lac trén moi truong thach LB cé
bd sung kanamycin 50 mg/l. Plasmid tai t6 hop
pCB30135S-H7-histag-cmyc-ELP-KDEL va
pCB30135S-H7pllI-histag- cmyc-ELP-KDEL sau khi
dugc chon dong bing PCR va cit bang cip enzyme
gi6i han s€ duogc bién nap vao vi khudn A.
tumefaciens C58C1/pGV2260 biang phuong phap
xung dién theo quy trinh ctia (Mersereau et al.,
1990), @ phuc vu cho thi nghiém biu hién tam thoi
voi muyc dich hd tro sy biéu hién protein ¢ thuc vat.

Biéu hi¢n tam thoi protein H7 trong ciy thudc la
N. benthamiana

Chon 1 khuén lac chung A.tumefaciens mang
vector chira gen ma hda cho protein Hc-pro va 1
khuén lac ching A.tumefaciens mang vector tai to
hop pCB301-H7-histag-cmyc-ELP-KDEL va
pCB301-H7pll-histag-cmyc-ELP- KDEL nudi trong
binh 5 ml LB ¢6 bd sung khang sinh chon lgc phu
hop. Vi khuén duoc nuéi lic 120 rpm, 14 -16 h &
28 °C. Toan bd dich khudn nudi céy trén dugc
chuyén vao binh chira 50 ml LB va tiép tuc nudi
khoéng 4 - 6 h cho t&i khi ODggo dat 0,4-0,8, khuén
duoc thu nhén bing cach ly tim 5000 rpm trong 15
phtt ¢ 4 °C. Can khuén cta hai chung dugc tron véi
nhau va hoa tan trong d¢m MES (10 mM MgCl,, 10
mM MES, pH 5,6) téi khi ODggo dat 0,8. Dich huyén
phi vi khudn dugc ding cho bién nap vao la ciy
thudc 14 bang hat chan khéng trong thoi gian 2 phut,
27 inches, 0 atm. Cac cay thudc 14 sau khi bién nap
duoc dua trd lai vao nha lusi dé tiép tuc phat trién.
Sau 5 ngay bién nap, toan b 14 dugc thu va bao
quan ¢ -80 °C.

Kiém tra sw biéu hi¢n cia H7-ELP va (H7pll-
ELP); bang ky thuit Western blot

Mau 14 thudc 14 duoc nghién bing may Mixer

Mill MM 300 (Retsch, Haan, Germany), sau d6 hoa
tan trong dém mau SDS (50 mM Tris-HCI, pH 6,8,
2% SDS, 0,1% (w/v), Bromophenolblue, 10% (v/v)
Glycerol), bién tinh miu & 95 °C, 10 phat va ly tdm
13.000 vong 30 phut, 4 °C. 10-30 pg protein dugc
phin tich bang dién di SDS-PAGE (10%
polyacrylamide), sau d6 chuyén 1én mang
nitrocellulose bang may chuyén mang Fast blotter
(Thermo Scientific Inc.) 6 25 V, 1,3 A trong 20 phut.
Sau khi dugc phi mang bang sira tich béo 5% trong
5 h, mang dwoc U v6i khang thé 1 khang cmyc trong
2 h truée khi 0 voi khang thé 2 anti-mouse IgG cong
hop HRP trong 2 h. Giita cac budc u khang thé,
mang duoc rira bang PBS ba 1dn mdi 14n cach nhau 5
phat. Sw ¢6 mit cua protein H7 va (H7pII-ELP); gin
cmyc trong mau duoc phéat hién nho phan tng hién
mau bing co chit.

Phuwong phap tach chiét protem tong 56 phuc vu
cho phin @wng ngung Kkét hong cau

Méu 14 thudc 14 duoc nghién bing may Mixer
Mill MM 300 (Retsch, Haan, Germany), sau d6 dugc
hoa tan trong dém PBS (137 mM NaCl; 2,7 mM
KCI; 10 mM Na,PO4; 1,8 mM KH,PO4). Dich chiét
protein dugc thu lai sau khi ly tdm 13.000 vong 30
phut, 4 °C. Nong d6 protein tong sé dugc do & bude
song 595 nm theo phuong phap cta Bradford (1976)
voi duong chudn duoc duyng bing BSA (Bovine
Serum Albumin).

Phin wng ngung két hong ciu véi dich chiét
mang protein H7 va (H7pII-ELP)3

Chudn bj té bao hong ciu

Thu 8 ml mau mau tir tinh mach & canh ga khoe
manh, chua tung tiém chung véi loai vacxin nao va
dugc hoa trong dung dich Alserver voi ty 1€ 1:1.
Dung dich sau d6 dugc di ly tdm voi thé tich trong
duong cua PBS véi tdc d6 5000 vong/30 phut dé
héng ciu léng xuéng day. Qua trinh duoc 13dp lai hai
lan v&i PBS. Sau d6 hut 2 ml héng cau cho vao 198
ml PBS dé thu dugc té bao hong cau ga 1% va duoc
béo quan ¢ tu 4 °C.

Phin ikng ngung két hong ciu

Phan tmg ngung két hdng ciu dwoc thyc hién
theo OIC (OIC, 2014). Bé sung 50 ml khang nguyén
vao giéng dau tién ciia mot tAim nhya vi chudn d6 co
day hinh chit V di chtra 50 ml PBS. Pha lodng 2 lan
trén toan bo hang, sau d6 bo sung thém 50 ml 1% té
bao hong ciu vao mdi giéng. Két qua di dugc doc
sau khi 0 dia ¢ 25 °C trong 30 phuat. Nong do pha
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loang den diém cubi ctng cho phan tng ngung két
hong cau dugc xach dinh 1a mot don vi ngung két
(HAU) (Phan et al., 2014).

KET QUA VA THAO LUAN

Tao vector tach dong mang gen méa héa protein
H7 va H7pll gan ket 100x ELP

Két qua PCR khuéch dai gene mi hoa protein
H7-ELP va H7pII-ELP tr vector pUCHA st dung
cap mdi dugc ligt ké ¢ bang 1 da thu dugc phan
doan DNA c¢ kich thuéc khoang 1,7 kb dung nhu
tinh toan 1y thuyét (Hinh 1A). Poan gen mi héa

H7 1 2 3

1.7

A B
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protein H7-ELP, (H7pII-ELP); va vector tach dong
pRTRA 35S-H7-histag-cmyc-ELP-KEDL va pTRA
35S-H7pll-histag-cmyc-ELP-KDEL sau khi dugc xtr
ly v6i BamHI hoic BamHUpspOMI duge gin véi
nhau va dong hoa vao trong té bao E. coli DH5a.
Chon dong té bao E. coli tai to hop bang colony-
PCR (Hinh 1B) va bing enzyme cét gigi han
BamHI hoac BamHI/PspOMI. (Hinh 1C), ching t6i da
thu dugc cac dong khuin lac mang plasmid mong
mudn. Ba dong khuan mang plasmid tai t6 hop
duoc giai trinh ty voi mdi 35S-SQF/35S-term. Két
qua giai trinh ty da cho thiy su tach dong va gin
két thanh cong gen md hoa protein H7-ELP va
(H7pII-ELP)3 vao vector tach dong.

— 5.64

1.8
1.7

C

Hinh 1. Két qua thiét ké vector pRTRA tai t6 hop. ®) Két qua dién di san pham PCR nhan gen ma héa protein H7. 1: gen
H7; M: Marker DNA 1-10 kb; (B) Két qua dién di san pham PCR tryc tiép khuén lac. 1-5: dong khuén lac 1-5; (C) Két qua
dién di san pham x ly vector pRTRA/H7 bang enzyme cét gi¢i han BamH/ va BamH/ /pspOMI. 1: vector pRTRA/H7pIIELP;
2: vector pRTRA/H7ELP.
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Hinh 2. Két qua thiét ké c4u tric vector chuyén gen. (A). Két qua dién di san pham cét vector pCB301 mang gen ma héa
protein H7 vé&i Hind/ll. M: Marker DNA 1-10 kb. 1: Vector pCB301 35S H7-his tag-cmyc-ELP-KDEL; 2: Vector pCB301 35S-
H7pll-his tag-cmyc-ELP-KDEL. (B). So' d vector pCB301-35S-H7-histag-cmyc-ELP-KDEL. (C). So' d6 vector pCB301-35S-
H7pll-histag-cmyc-ELP-KDEL .
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Thiét ké cau triic vector chuyén gen thuc vat

Poan vector pCB301 c6 kich thudc khoang 5,6
kb, cassette 35S-H7-histag-cmyc-ELP-KEDL va
cassette 35S-H7pllI-histag-cmyc-ELP-KDEL c6 kich
thude khoang 2,9 kb dugc thu nhan tir viée cit vector
pCB301 va vector pRTRA tuong tng bdi enzyme
HindIIl dugc gén Kkét lai v6i nhau dudi sy xGc tac
ciia enzyme T4 ligase va bién nap vao vi khuin
E.coli DH5a. Plasmid tai to hop dugc xac dinh
thanh cong biang phan tng cit boi enzyme cét gidi
han HindIII (Hinh 2A). Vector téi tb hop c6 chira
doan DNA chuyén vao nguoc chidu véi chidu biéu
hién ctia gen khang khang sinh dugc lya chon dé
duge bién nap vao té bao A. tumefaciens C58Cl.
Céc so dd vector chuyén gen thuc vat dugc thé hién
& (Hinh 2B,0).

Panh gia biéu hi¢n tam thoi ciia protein H7-ELP va
(H7pII-ELP); & 14 cdy thuoc 14 bang Western-blot

Chung A. tumefaciens mang vector chira gen ma
héa cho protein HePro dugce dung dé dong bieén nap véi
ching A. tumefaciens mang vector chita gen ma hoa

M 1

kDa 3 2
130
95

72
55

43
34

26

A

khang nguyén dich vao cdy thude 1a. Protein HcPro da
dugc chimg minh c6 vai tro trong viéc 1am ting su biéu
hién ctia cac khang nguyén dich trong thi nghiém biéu
hién tam thoi (HO Thi Thuong et al., 2015).

Sau 4 ngay bién nap, sy biéu hién thanh céng
cuia protein H7-ELP va (H7pII-ELP); trong 14 thudc
1a N. benthamiana da dwoc xac nhin bing phan g
western-blot sir dung khang thé khang cmyc (Hinh
3). Protein H7-ELP c6 kich thudc khoang 109 kDa
(Hinh 3A). Viéc gin dudi cmyc gitip cho viéc nhan
biét protein tai to hgp dua vao phan ung lai dic hiéu
khang nguyén-khang thé. Protein (H7pII-ELP); dang
nguyén thé co ciu triic dang 3 phan tir H7pII-ELP,
tuy nhién khi dugc phan tich bing SDS-PAGE bd
sung B-mercaptoethanol, cau tric khong gian nguyén
thé ctia protein nay da bi pha v& mot phan hodc hoan
toan. Két qua xac dinh bang western blot cho thay
rang vach bing c6 kich thudc khoang 109 kDa va
224 kDa tuong Ung véi kich thudc dang monomer
cua protein H7plI-ELP va dang dimer cua (H7pll-
ELP)3 (hinh 3B). Nhu vay, cac protein H7-ELP va
(H7pII-ELP)3 di duoc biéu hién thanh cong & 14 cay
thubc 14 bing phuong phap Agro-infiltration.

M

2 3 1

224

—109

Hinh 3. Két qua Western-Blot voi dich chiét thd dwoc dién di trén gel SDS — PAGE va phat hién bang khang thé ScFv-
Cmyc. M- thang chuén protein (17-130 kDa); 2- Wt cay khéng chuyén gen; 3 — Bbi chirng dwong ScFv-Cmyc; 1- Protein

H7-ELP (A) va Protein (H7pll-ELP)3 (B).

Panh gia hoat tinh sinh hgc ciia khang nguyén
Hemagglutinin biang phin wng ngung ket hong cau

Trong nghién ctru nay, dich chiét protein tong
sO tir 14 thude 14 mang khang nguyén H7-ELP va
khang nguyén (H7plI-ELP)3 dwoc st dung dé danh
gid hoat tinh sinh hoc bing phan tng ngung két

hong cau. Két qua cua phan ung ngung két hong
cdu voi dich chiét protein tong sé chia khang
nguyen duoc the hlen trong (Hinh 4) cho thay, dich
chiét protein tong sé mang khang ‘nguyén (H7pll-
ELP)3 c6 kha ndng gdy ngung két hong cau véi
nong do proteln 94 pg/ml, trong khi d6 dich chiét
protein tong s6 mang khang nguyén H7-ELP khong
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c6 kha ning giy ngung két hdng ciu tai ndng do
protein d6 va cac ndng d6 cao hon tir 3000 pg/ml.
Két qua nay la tuong tu voi nhan dinh ciia Phan et
al (2013). Két qua nay c6 thé dugc 1y giai dua cu
tric ty nhién cla protein hemagglutinin cta virus
cim A. Protein hemagglutinin cla virus cim A tu
nhién ton tai & dang cau truc phi cong héa tri gdm 3
phéan tir protein HA ddng nhat. Trong nghién ctru
nay, doan gen ma hoa protein hemagglutinin (H7)
dugc gin két véi trimer motif GCN4 (plII) va ELP
v6éi myc dich tao phdn tir protein gdbm 3 phan tir
H7pII-ELP tuong tu véi cau triic dang tw nhién cia

3000

1500 750 375 187.5 94 47

2 4 8 16 32 64 128

23.5

256 512
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hemagglutinin. Kha nang gay ngung két hong cau
dva trén kha ning lién két cia khang nguyén véi
cac thy thé hién dién trén bé mat té bao hong ciu,
tao ra mang ludi va sb vi tri bam cang l6n, mang
lu6i cang rong thi kha nédng gay ngung két hong
cdu cang cao & nong do protein cang thap. Do vdy,
dich chiét protein téng sé mang khang nguyén
(H7plI-ELP)3 c6 kha nang gay ngung két hdng cau
tai nong d6 protein tong sO thap hon so voi dich
chiét protein tong sO mang khang nguyén H7pll-
ELP. Pay la co s¢ dé chang t6i tién hanh cho cac
thi nghiém tiép theo.

12 6 3 15 TSP ug/ml

(H7plI-ELP)3
H7-ELP

WT N.benthamiana
PBS

Virus bét hoat

1024 2048 4096 Hé sb phaloang

Hinh 4. Két qua phan (ng nguwng két héng cau Hemagglutinin cdia H7N9. PBS va wt N. benthamiana (c&y khong chuyén
gen): d6i chirng am; Virus bat hoat (chiing H5N1/2004): d6i chirng dwong; TSP: protein tong sé.

KET LUAN

Nhu vay, trong nghién ciru nay, chung t6i da
thiét ké va biéu hién thanh coéng ciu triic chuyén gen
thuc vat mang gen ma hoa khang nguyén H7-ELP va
(H7pII-ELP)3 ciia virus H7N9 trong ciy thudc 14 N.
benthamiana. Hoat tinh sinh hoc cta khang nguyén
H7 tir dich chiét protein thyc vat (H7pII-ELP)3 di
dugc ching minh c6 kha ning gy ngung két hong
cdu tai ndng d6 94 pg/ml.

Loi cam on: Cong trinh nay dwoc hoan thanh voi
kinh phi tir dé tai: "Nghién cieu tao khdng nguyén tdi
16 hop cia virus gdy bénh cum A/H7N9 bang
phiong phdp tam thoi nham phuc vu cho viéc tao
vaccin thé hé méi, VAST02.03/14-15". Dé tai c6 sir
dung cdc trang thiét bi ciia Phong Cong nghé té bdo
thuc vdt, Vién Cong nghé sinh hoc, Vién Han ldim
Khoa hoc va Cong nghé Viét Nam.
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STUDY ON THE TRANSIENT EXPRESSION OF HEMAGGLUTININ ANTIGEN OF

INFLUENZA A/H7N9
INFILTRATION

VIRUS IN NICOTIANA BENTHAMIANA

USING AGRO-

Le Thi Thuy, Le Thu Ngoc, Ho Thi Thuong, Pham Bich Ngoc, Lam Dai Nhan, Chu Hoang Ha

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Avian influenza A/H7N9 is a subtype of influenza viruses that has been detected in birds in the past. This
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subtype has not been previously seen in either animals or human until it was found in March 2013 in
China. However, since then, infections of modified H7N9 in both human and birds have been observed such as
H7N2, H7N3 and H7NS5 subtypes. Hemagglutinin (HA) is the most important antigen for induction of
immunity, and is a target to develop influenza vaccines. In this study, the gene encoding HA protein was
sucessfully inserted into pRTRA vectors to generate 35S-HA-histag-cmyc-ELP-KDEL and 35S-HAplI-histag-
cmyc-ELP-KDEL cassettes in the absence and presence of trimer motif GCN4, respectively in order to
enhance accumulation of recombinant proteins in plants. These cassettes were inserted into pCB301 binary
vectors and transformed into Agrobacterium tumefaciens in order to carry out the transient expression in
Nicotiana benthamiana leaves. Five days after infiltration, the total soluble protein was extracted and analysed
in SDS-PAGE. The HA-ELP and (HApII-ELP); recombinant proteins were detected by Western blot using
anti-cmyc monoclonal antibody. These results showed that HA protein fused ELP was observed in monomeric
and trimeric forms. The plant extract containing hemagglutinin protein in monomeric and trimeric forms were
characterized bio-function using hemagglutination assay. The plant extract containing hemagglutinin protein in
trimeric form agglutinated chicken red blood cells at concentration of 94 pg protein/ml whereas the plant
extract containing hemagglutinin protein in monomeric form did not agglutinate chicken red blood cells at the
same of protein concentration.

Keywords: Agro-infiltration, Influenza A/H7N9 virus, Hemagglutinin (HA), Nicotiana benthamiana,
recombinant protein, transient expression.
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