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Tém tit: Virus cam A/H7N9 gy bénh trén ngudi xudt hién dau tién tai Trung Qudc ndm 2013 va
tiép tuc lay nhim dén nay véi ty 18 tur vong 40%. Hemagglutinin (HA) 1a protein chinh cta vo
virus ctim, chtra c4c epitope trung hoa virus, dugc xem nhu 1a muc ti€u hang dau dung dé thiét ké
loai véc xin tai t& hop chéng lai sy xdm nhidm cta virus cim A. Trong nghién ctru ndy, khang
nguyén HA ciia virus cam H7N9 dung hop véi doan Fe cua IgM duoc biéu hién tam thoi trén cay
thude 14 nicotiana. sp béng phuong phap Agro-infiltration. Su biéu hién cua protein dugc kiém tra
bang lai mién dich. Két qua cho thay, ching toi da biéu hién thanh cong protein (H7pll-IgMFc);
trong cay thudc 14 N. benthamiana. Protein tai t6 hgp duoc tinh sach bang phuong phéap sic ky ion
co dinh kim loai (Immobilized metal ion chromatography- IMAC) va danh gia hoat tinh sinh hoc
bang phén tmg ngung két hong cau. Két qua kiém tra hoat tinh cho thdy (H7pll-IgMFc); gay
ngung két hong cau véi hiéu gia ngung két 32 HAU tuong tng v6i 0,31 pg protein tinh sach.
Két qua nay mé ra mot huéng méi cho viéc phét trién vic xin chdng virus cim A/H7N9 trong
tuong lai.

Tir khéa: Virus cam A/H7N9, Hemagglutinin (HA), polymer dung hop IgMFc, biéu hién tam thoi,
protein tai td hop.

1. Mé déu hi¢n va cong bd tai Thuong Hai va An Huy,
Trung Quoc vao ngay 31/03/2013 (WHO,
Virus H7N9 thufc virus cum A ho 2013). Thong ké dén nay cia WHO (bdo céao

Orthomyxoviridae [1]. Chung virus cam H7N9
trudc day da timg xuét hién nhung chi giy ra
dich bénh trén chim tai Ha Lan, Nhat Ban va
Hoa Ky. Ba truong hop nhiém virus cum gia
cAm A/H7N9 dau tién trén ngudi dwoc phat
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ngdy 14/12/2016), thé gi6i ghi nhan téng
s6 807 trudng hop nhiém cum A(H7N9) trén
nguol, trong d6 c6 322 trudong hop tir vong (ty
1€ 40%) [2]. Hién nay, mot s6 vac xin da duoc
thur nghi¢m va phat trién nhu véc xin nhuge doc
[3, 4], vdc xin cim bét hoat [5], vic xin manh
[6] va véc xin vector virus [7, 8]. Tuy nhién,
c4c vic xin nay hiéu quéa chua cao hodc c6 nguy
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co gy thay ddi dic tinh mién dich cua virus
[9]. Vi vdy, yéu ciu nghién ctru va san xuét ra
véc xin phong virus cam H7N9 hiéu qua 1a mot
van dé cip bach.

Cong nghé vic xin tiéu don vi 1a mot cach
tiép can ddy htra hen trong san xuat vic-xin
cim vé6i loi thé vé& an toan va san xuit, va
chiung da dugc chung minh 1a c¢6 hi€u qua
chéng lai bénh cum [10, 11]. Hemagglutinin
(HA) 1a protein chinh cua vo virus cum, chira
cac epitope trung hoa virus, duoc bao gdm
trong tat ca cac loai vic-xin cim hién nay, cling
nhu trong phan 16n cac vic xin thir nghiém va
dugc xem nhu 13 muc tiéu hang dau dung dé
thiét ké loai véc xin tai t6 hop chéng lai su xdm
nhiém cua virus cam A [12-14] . IgM la khang
thé dau tién dugc san xuit trong qué trinh dap
tmg mién dich [15]. Phan doan Fc cta IgM
duoc quan tam dac biét vi cAu tric cua no, kha
nang hinh thanh oligomer va kha ning lién két
voi protein effector khac nhau gitta cac vung Fc
cua cac IgM khac nhau. Vi¢c dung hop Fc voi
protein tai to hop dd dwoc chimg minh 13 c6
hiéu qua trong nhiéu nghién ctru phat trién vic
Xin trén thé giéi. Trong cac nghién ctru phat
trién véc xin tiéu don vi, viéc dung hop protein
v6i doan Fe cua IgM da duoc chimg minh laco
nhidu wu diém ndi bat, bao 'gbm muc do biéu
hién protein cao, ning suét tt hon, tinh sach dé
dang va ting cuong sy On dinh ciia protein [16].

Agroinfiltration 13 mot phuong phap biéu
hién tam thoi protein ¢ thyc vat st dung khuan
Agrobacterium tumefaciens. Phuong phép nay
¢6 nhitng wu diém nhu thu protein nhanh,
khong bi anh huéng boi vi tri gén gen dich
trong té bao thuc vat, co thé tién hanh biéu hién
trong cac md da bi¢t hoa hoan toan nhu 14,
protein biéu hién & mirc dd cao va khéng gap
phai vin dé an toan sinh hoc hay rui ro dén méi
tru’orng [17]. Nhiéu nghién ctru biéu hlen va san
xuit thanh cong khang nguyén tai té hop véi
ham lugng cao nhu khang nguyén HA virus
cim gia cam H5N1 200 mg HA/kg 14 tuoi [18];
675 mg HA/kg [19]; 400 mg NA/kg [20].

Trong nghién ctru nay, khang nguyén HA cua

virus cam H7N9 dung hop véi doan Fc cua [gM
dugc biéu hién tam thoi trén cdy thudc 14
Nicotiana benthamiana bang phuong phap
agroinfiltration. Protein tai t6 hop dwoc tinh
sach bang phuong phép sic ky ion cb dinh kim
loai (Immobilized metal ion chromatography-
IMAC) va danh gia hoat tinh sinh hoc bang
phan tmg ngung két hong cau.

2. Vit liéu va phwong phap

2.1. Vat liéu

Thuc vit: Cay t}}uéc la N. benthamiana do
Phong Cong nghé télbéo thuc vat, Vién Cong
nghé sinh hoc cung cap

Cac vector: Vector pUCHA mang gen ma
hoa cho khang nguyén H7 dugc tong hop béi
cong ty SGIDNA cua Thuy Dién; Vector
pRTRA 35S SP His H5 pll IgMFc cmyc K
DEL do Vién di truyén thuc vat va nghién ctu
cay trong (IPK) Puc cung cdp (Phan Trong
Hoang et al., unpublished data). Vector chuyén
gen pCB301 c¢6 chira gen khang khang sinh
kanamycin [21] dwoc ding dé tao vector
chuyén gen ma hoa protein (H7pll- IgMFc)3;
Vector pMON65305/He-Pro chira gen ma hoa
cho protein He-Pro va gen khang khang sinh
spectinomycin va rifamycin dugc ding dé dong
biéu hién trong thi nghiém biéu hién tam thoi
v6i vector dich tai t hop.

Chiing vi khudn: Escherichia coli chung
DH5a dugc st dung nhu t€ bao chu cho budc
nhan dong gen.

Agrobacterium tumefaciens C58C1 [22]
duoc stir dung cho thi nghiém chuyén gen thong
qua Agrobacterium va bi€u hién tam thoi.

Agrobacterium tumefaciens C58C1 mang
vector yéu t6 phién ma FUS3 dugc st dung
dé dong biéu hién tam thoi v6i vector dich
chira trong vi khudn Agrobacterium cho sy
biéu hi¢n cua protein tai td hop dudi su kiém
soat cua promoter CaMV 35 Béang 1. Danh
sach cac cap moi.
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Béng 1. Danh sach cac cip moi

Tén mdi Trinh tu mdi 5°-3°

H7-BamHI-F  GGATCCGGTCATCACGCAGTCTCCAA
H7-pspOMI-R  GGGCCCGGTAACGGTGTCATTCGGGT
H7 F GGTCATCACGCAGTCTCCAA

H7 R GGTAACGGTGTCATTCGGGT

35S Pro-F CACTGACGTAAGGGATGACGC

35S Ter-R

CTGGGAACTACTCACACA

2.2. Phuwong phap

Thiét ké vector mang gen mi héa protein
(H7pllI-IgMFc);

Tao vector tich dong mang gen ma hoda
protein (H7-pll-IgMFc)3.

Poan gen ma hoéa protein H7 dugc nhan 1én
bang phan tng PCR st dung cip mdi dic hiéu
H7-BamHIF/pspOMIR. Phan tng PCR duogc
tién hanh trong diéu kién: 50 ul hén hop bao
gdbm 0,3 pM mdi, 0,2 uM dNTPs, 2,5U Pwo
SuperYield DNA polymerase, 5 pul dém 10X
Pwo SuperYield PC va 20 ng khuén. Qua trinh
nhan doan gdm cac budc sau: 94°C/3 phut; 30
chu ky 1ap lai cac budc 94°C/30 gidy, 56°C/50
gidy, 72°C/30 gidy; 72°C/4 phut, san phim
dugc giit & 4°C va dién di kiém tra trén gel
agarose 0,8%. San phim PCR thu duoc va
plasmid
pRTRA 35S SP His H5 pll IgMFc cmyc K
DEL duoc phan cit bang BamHI va pspOMI,
sau d6 loai bo gbc phosphate véi Shrimp
alkaline phosphatase (SAP). San pham ghép
ndi doan H7 vao vector pRTRA dugc bién nap
vao t& bao E.coli DH5a. Chon loc khuén lac
trén méi trudng LB didc bo sung carbenicilin 50
mg/l. Plasmid sau d6 dugc tach chiét va duoc
giai trinh tu tu dong theo phuong phap Sanger
va cOng su st dung cdp moi 35S-Pro-F va HA-
pspOMI-R trong bang 1. Cac trinh tu nucleotide
dugc phan tich bang BioEdit 7.0 va Lasergen 7
(DNAstar, Madison, WI, USA).

Thiét ké cAu tric vector chuyén gen thuc
vit mang gen ma héa protein (H7pll-
IgMFc);, Vector pRTRA c6 chirta gen ma hoa
cho khang nguyén (H7plI-ELP)3 va pCB301

dugc phan cit bang HindIIl nhim thu duoc
doan gen muc tiéu bao gdm
35S SP_His pll IgMFc cmyc KDEL va —
khung vector pCB301 m¢ vong.Cac phan doan
nay duoc tinh sach dé phuc vu cho phan tng
néi ghép tao  vector chuyén gen
pCB301_35S_SP_His H7 pll IgMFc_cmyc_
KDEL. San pham ctia phan uéng duoc bién nap
vao té bao -E.coli DH5a va chon loc trén mdi
truong LB ¢o bd sung kanamycin 50 mg/l.
Plasmid tai t6 hop pCB301 35S SP His H7
pll_IgMFc_cmyc KDEL sau khi dugc chon
dong bang PCR va cit kiém tra bang enzyme
giéi han Hindlll s& dugc bién nap vao vi khuan
A.tumefaciens C58C1/pGV2260 bing phuong
phap xung dién [11] dé phuc vu cho thi nghiém
biéu hién tam thoi.

Phuong phip biéu hi¢n tam thoi trong
ciy thudc 14 N. benthamiana. Agrobacterium
tumefaciens C58C1 mang vector dich chua
doan gen ma hoa khang nguyén H dudi dang
oligomer va ching A.tumefacine C58C1 chira
gen ma héa HcPro dugc nuoi riéng biét trong
40 ml méi trudng LB ¢6 bd sung 50 pg/ml Kan
va 50 pg/ml Rif qua dém. Sau d6 toan bg dung
dich chtra timg ching chuin dugc sang moi
truong méi chira 300 ml LB bd sung 50 pg/L
Kan, 50 pug/mL Rif, 50 pg/mL Carbe qua dém.
Khuan dugc thu nhan bang cach ly tim 4000
v/p trong 30 phat & 4°C. Dich khuin
A.tumefaciens chira gen dich va gen ma hoa cho
protein hd trg HcPro duoc tron déu va pha
lodng dén ndng do ODgg, 0.8-1 bang dung dich
dém (10mM MES va 10 mM MgCl,) Muoi cay
N. benthamiana tir 6-8 tuan tubi dugc dung dé
bién nap cho mdi ciu tric. Trudc khi bién nap,
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cdy duoc boc gidy quanh bau dét sau d6 toan bo
cay duoc up nguoc ngdp trong ca 2 lit dung
dung dich A.tumefacines. Toan b la cay bi
nhin dim trong binh chira vi khuan bén trong
binh hut chan khong. Hut chan khéng & 25
inches Hg, 2 phit. Xa khong khi ra tur tir, mo
nap. Céc cdy nay sau d6 dugc dit trong ta sinh
trudng & 21-25°C, 16 gid chiéu sang, do 4m

75%. La thudc 14 N.benthamiana sau 8 ngay
bién nap duoc thu va bao quan ¢ -80°C.

Kiém tra sy biéu hién (H7pII- IgMFC);
bang ky thuit Western blot

SDS-PAGE

Mau 14 thudc 14 dugc nghién bing may
Mixer Mill MM 300 (Retsch, Haan, Germany),
sau d6 hoa tan trong dém mau SDS 1X (50 mM
Tris-HCl, pH 6,8, 2% SDS, 0,1% (w/v),
Bromophenolblue, 10% (v/v) Glycerol), bién
tinh mau & 95°C, 10 phut va ly tim 13000 v/p
trong 30 phut tai 4°C. 10-30 pg protein duoc
phan tich bing dién di SDS-PAGE (10%
polyacrylamide), sau d6 chuyén 1én mang
nitrocellulose qua dém.

Western blot

Sau khi mang dugc phii bang sita tach béo
5% duogc pha trong TBS 1X (20 mM Tris-HCI,
180 mM NaCl pH 7.8) trong 2 gio, mang dugc
U tiép v6i khang thé khang cmyc trong 2 gid
trugc khi @ véi khang thé 2 anti-mouse IgG
cong hop HRP trong 2 gio. Gilta cac budc u
khang thé, mang dugc rira bang sita tach béo
0.5% duoc pha trong TBS 1X ba lan mdi lan
cach nhau 5 phut. Riéng lan gan cudi va lan
cubi thi mang twong tng duogc ria véi TBS 1X
va PBS 1X ((PBS, 137 mM NacCl, 2.7 mM KCI,
10 mM Na,HPO4, 1.8 mM KH,PO4 pH 7.4).
Sy c6 mat cua khang nguyén HA gin cmyc
trong mau dugc nhan dién st dung phuong
phép hién mau dua vao phan Gng cua enzyme
HRP trong su hién dién cta co chit DAB duéi
su xuc tac caa H,O,

Tinh sach protein dwa vao sic ky ion cb
dinh kim loai (Immobilized metal ion
chromatography- IMAC).

Thu 1 kg 14 thudc 14 biéu hién H7plI-IgMFc
va pll-IgMFc, lam lanh trong nito long va

nghlen thanh dang dong nhit trong may xay
sinh t6. Protein tong s0 duogc tach chiét trong
dém 50 mM Tris (pH 8,0). Dich chiét duge
phan tach bang ly tam (18,000 rpm, 30 phut,
4°C), loc qua mang loc va dugc tron vai
agarose gan Ni-NTA. Hon hop dugc tron déu
trong 30 phiit, 4°C va dugc dua vao cot sic ky.
Rira cot chira hdn hop trén véi 2 lit dém rira (50
mM NaH,PO4, 300 mM NaCl, 30 mM
Imidazole, pH 8,0). Protein tai to hop sau d6
duoc hoa tan tir cOt bﬁng dém hoa tan (50 mM
NaH,PO4, 300 mM NaCl, 125 mM Imidazole,
pH 8,0) va duoc co lai bé’mg Concentrator iCON
TM va bao quan ¢ -20°C.

Phin tng ngung két hong ciu véi protein
(H7plI-IgMFc);

Chudn bj té bao héng cdu: Thu 8 ml mau
mau tir tinh mach & canh ga khoe manh, chua
ting tiém chung véi loai véc xin nao va duoc
hoa trong dung dich Alserver voi ty 1€ 1: 1.
Dung dich sau d6 dugc di ly tam voi thé tich
tuong duong cua PBS véi téc dd 2000 vong/10
phat dé hong cau ling xudng day. Qua trinh
dugc lap lai nhidu lan véi PBS. Sau d6 hut 2 ml
hdng cau cho vao 198 ml PBS dé thu duogc té
bao hong cau ga 1% va duoc bao quan & tu 4°C

Phdn urng ngung két hong cdu: Phan Gng
ngung két hong cu duoc thyc hién theo OIC
[23]. B6 sung thém 50 ml khang nguyén vao
giéng dau tién cia mot tAim nhwa vi chuan d6 co
déay hinh chir V chira 50 ml PBS. Pha loang 2
lan trén toan bg hang, sau do bo sung thém 50
ml 1% té bao hdng cau vao mdi giéng. Két qua
dd dugc doc sau khi 0 dia ¢ 25°C trong 30 pht.
Nong d6 pha loing dén diém cudi cung cho
phan tmg ngung két hong cau duogc xach dinh 1a
mot don vi ngung két (HAU) [24].

3. Két qua va théo luan

Thiét ké vector gen mi hoéa protein
(H7pII-IgMFc);,

Thiét ké vector taich dong pRTRA 35S
SP_His H7 pll_IgMFc¢_cmyc_KDEL

Xt Iy ddng thoi doan gen H7 di khuéeh dai
va vector pPRTRA 35S SP His H5 pll IgMFc
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_cmyc_ KDEL bang cdp enzyme BamHI va
PspOMI. Gen H7 da xtr ly enzyme va doan
khung vector sau khi loai bo gen ma hoa khang
nguyén H5 (khoang 1,5 kb) con lai c6 chiéu dai
gan 4,3 kb dugc thu nhan va tinh sach (Hinh
1A, B) phuc vu cho phan tmg nbi ghép bang
T4-DNA ligase dé tao vector tii t6 hop
pRTRA 35S SP His H7 pll IgMFc cmyc K
DEL. San pham ndi ghép dugc nhan dong trong
E.coli DH5a. Dé sang loc cac dong khuan lac
mang plasmid tai t6 hop mong mudn, chung toi

1 234 5 67M

43kb

15kb

tién hanh kiém tra bang phuong phap colony-
PCR st dung cip mdi H7 F va H7 R, sau d6
khuéch dai mot phan doan gen H7 c6 kich
thudc 690 bp (Hinh 1C); dong thoi cat kiém tra
bang cip enzyme gi6i han BamHI va PspOMIL.
Két qua dién di san pham cit cho 2 bang vach
khoang 1,5 kb va 4,3 kb theo dung tinh toan ly
thuyét (Hinh 1D). Nhu vay da thiét ké thanh
cong vector
pRTRA 35S SP His H7 pll IgMFc cmyc K
DEL.

4000
3000

2000

1500
1000

D

Hinh 1. Két qua thiét ké vector pR-TRA 35S SP_His H7 pll IgMFc_cmyc KDEL.
(A): xu 1y vector bang BamHI va PspOMI; (B): san pham tinh sach doan gen H7 (1) va khung vector (2) sau
khi da xir Iy bang BamHI va PspOMI; (C): colony-PCR chon loc cac khuén lac mang plasmid tai t6 hop;
(D): cét kiém tra vector tai td hop bang BamHI va PspOMI.

Thiét ké vector chuyén gen pCB301_35S_
SP_His H7 pll_IgMFc¢_cmyc_KDEL
Plasmid pRTRA 35S SP His H7 pll IgMFc
_cmyc KDEL va pCB301- Kan cung dugc xu
ly bang enzyme Hindlll nham thu dugc doan
gen muc tiéu bao gdm 35S_SP His H7 pIl_
IgMFc_cmyc KDELva khung vector pCB301
mé vong. Két qua dién di cho thiy, san phdm

cét vector pCB301 cho 1 biang c6 kich thudc
khoang 5,5 kb theo ding tinh toan ly thuyét
(hinh 2A,1); trong khi d6 san pham cit vector
pRTRA 35S SP His H7 pll IgMFc cmyc K
DEL cho 2 vach bang: 1 vach c6 kich thudc gan
3,2 kb tuong ung véi cassette 35S SP His
H7 pll_IgMFc _cmyc KDEL, vach bang con
lai ¢6 kich thudc gﬁn 2,7 kb la doan khung
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vector con lai (hinh 2A,2). Cac phan doan DNA
¢6 kich thude 5,5 kb va 3,2 kb sau d6 duoc thu
nhén va tinh sach dé phuc vu cho phan ung ndi
ghép tao vector chuyén gen

pCB301_35S_SP_His H7_plI_IgMFc_cmyc_
KDEL. Vector ti td hop nay duoc kiém chimg
bang xir 1y enzyme gii han HindIll (Hinh 2B).

Pong thoi dé chon dwoc vector chira gen ma
hoa protein H7-pII-IgMFc c6 chiéu biéu hién
nguoc chiéu gen khang khang sinh, chung toi
da cét kiém tra bang enzyme Ncol (Hinh 2C).
Cic két qua trén dd ching minh vector
pCB301 35S SP His H7 pll IgMFc cmyc_
KDEL di duoc thiét ké thanh cong.

« 49kb
+ 38kb

Hinh 2. Két qué thiét ké vector pCB301_35S_SP_His_H7_pll_IgMFc_cmyc KDEL.
(A): xtr ly vector pCB301-Kan (1) va PRTRA 35S SP His H7 pll IgMFc cmyc KDEL (2) bang Hindlll;

(B): Cit kiém tra vector pCB301_35S_SP_His H7 pIl_IgMFc_cmyc KDEL bang Hindlll; (C): Cit kiém tra
vector pCB301_35S_SP His H7 pll IgMFc cmyc KDEL béang Ncol

Pinh gia sy biéu hién tam thoi ciia khang
nguyén HA dung hop IgM-Fc bing Western
blot.
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Hinh 3. Két qua western blot chirng t6 sy biéu hién
cua khang nguyén HA dung hop IgM-Fc va motif
trimer dung hop IgM-Fc sir dung khang thé khang c-
myc. M: Marker protein 10-170 kDa; 1: Dich chiét
protein chua khang nguyén HA dung hop IgM-Fc; 2:
Déi chimg dwong protein scFv mang dudi c-myc.

Sau 8 ngay bién nap, su biéu hién thanh
cong cua protein (H7plI-IgMFc); trong 14 thude
1a N. benthamiana d dugc xac nhan bang phan
mg western-blot sir dung khang thé khang
cmyc (Hinh 3). Protein (H7plI-IgMFc); c6 kich
thudc khoang 100 kDa (Hinh 3). Viéc gin dudi
cmyc gitp cho viéc nhan biét protein tai to hop
dua vao phan ung lai dac hi¢u khang nguyén-
khang thé. Protein H7plII-IgMFc dang trimer &
dang nguyén thé c6 céu truc dang 3 phan tir
H7plIl- IgMFc, tuy nhién khi dugc phén tach
bang SDS-PAGE b6 sung p- mercaptoethanol,
cau tric khéng gian nguyen thé ctia proteln nay
d3 bi pha v& mot phan hoic hoan toan. Két qua
xé4c dinh bang western blot cho thiy rang vach
bang c6 kich thudc khoang 100 kDa tuong ting
vdi kich thude cua protein  (H7pll-IgMFc);.
Nhu vay, protein (H7pII-IgMFc); di dugc biéu
hién thanh cong & 14 ciy thudc 1a bang phuong
phéap Agro-infiltration.
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Tinh sach khang nguyén HA dung hgp
IgM-Fc dwa vao sic ky ai lrc

Dé loai bd su anh hudng cua cac protein
khong dac hiéu dén su biéu hién cua khang
nguyén dich HA, phuong phap tinh sach protein
bang sic ky ai luc di duoc sir dung. Day la
phwong phap hiéu qua dé tinh sach protein tai tb
hop lién két voi his-tag. Phuong phap nay dua
trén xu hudng ty nhién cua histidine tao thanh

MR () FT W E
170 _

130 - «— H7pIl-IigMFc

95 —
R

56 —
43 —
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A

mot phirc hop véi cac kim loai hoéa tri II (vi du
nhu niken) & pH trung tinh. Sy biéu hién khang
nguyén HA dung hgp IgM-Fc sau khi tinh sach
da dwoc phat hién thanh cong bang dién di
SDS-page va phuong phap Western-blot voi chi
mdt vach bang theo dung kich thudc véi ly
thuyét ctia khang nguyén HA gan két véi IgM-
Fc la khoang 100 kDa (hinh 4 A, B).

B

Hinh 4. Tinh sach protein (H7pII-IgMFc); bang séc ky 4i luc (IMAC). 30 pg protein tong sb cta dich chiét tho-
raw extract (RE), dich chay qua-flow through (FT) va dich rira-wash fraction (W) dugc phén tach béi 10% SDS-
PAGE. (A) Phat hién (H7plI-IgMFc); bang Western blot. (H7pII-IgMFc); dugc phét hién boi khang thé don
dong anti-c-myc va theo sau boi khang thé 2 1a horseradish peroxidase linked sheep anti-mouse IgG. (B) Phat
hién (H7pII-IgMFc); bang nhuém Coomassie. 1 pg cta protein tinh sach (H7plII-IgMFc); (E) dugc phén tach boi
10% SDS-PAGE. M: protein marker.

Nhu vay, tir két qua cia Western blot va
nhuém Coomassie blue cho thiy rang, di tinh
sach thanh cong protein (H7pll-IgMFc);. Hai
protein tinh sach nay s& duoc st dung dé kiém
tra hoat tinh sinh hoc bang phan tmg ngung két
hong cau.

banh gia hoat tinh sinh hoc cia protein
tinh sach (H7pII-IgMFc); bang phin Gng
ngung két hong cau

Hoat tinh sinh hoc ctia khang nguyén tinh
sach (H7plI-IgMFc); duoc xac dinh bang phan
g ngung két hong cau. Phan tng nay dua trén
su tuong tac cia protein HA véi cac thu thé co
mit trén t& bao hdng cAu. Qua trinh twong tac
tao thanh mot mang ludi, giy ngung két hong

cdu. Néu khong c6 qué trinh tuong tac gilta
protein voi thy the, hong cau s& khong bi ngung
két, cac té bao hdng cau s€ bl keo xuong va
hinh thanh giot mau & day giéng chit V.

Két qua cua phan tmg ngung két hong cu
(hinh 5) cho thdy ring, protein (H7pII-IgMFc),
sau khi tinh sach van giit duoc hoat tinh sinh
hoc. Protein tinh sach (H7pIl-IgMFc); gay
ngung két hdng ciu tai nong do protein tinh
sach 1a 0.31 pg/gleng Nong do protein ma tai
d6 giy ngung két hong cau cang thap thi hoat
tinh sinh hoc cua protein do6 cang cao. Nhu vay,
qua phan tmg ngung két hong ciu cho thay
rang, hoat tinh sinh hoc cua protein tinh sach
(H7pll-IgMFc); 1a kha cao.
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Hinh 5. Két qua phan tmg gay ngung két héng cau ctia (H7plII-IgMFc);.
PBS duogc st dung lam do6i ching am. Virus bat hoat ching HSN1/Vietnam/2004
duogc sir dung lam doi ching duong.

Theo Phan Trong Hoang va cong su (2014),
protein H5-pll chi c6 kha nang gy ngung két
hong cau & nong do protein cao hon 2.5
ng/giéng [24]. Nhu vay, két qua nay chung to
rang viéc gin két [gMFc vao protein HA 14 ¢6
tac dung tang cuong hoat tinh sinh hoc. Diéu
nay c6 thé duogc giai thich 1a khi gan két IgMFc
vao protein HA, cac cu ndi disulfide trong
IgM-Fc da gan két cac phan tir protein HA dang
trimer lai v6i nhau dé tao thanh dang oligomer.
Ciu trac oligomer lam ting sd quyét dinh
khang nguyén cia protein (HAplI-IgMFc); so
v6i phén tor protein HA hay HApII, tir d6 lam
tang hoat tinh ngung cdu. Dong thoi viée hinh
ciu truc oligomer cling c6 thé gop phan lam
ting kha ning gy dap mg mién dich ctia HA.

Viéc dung hop Fc véi protein tai td hop da
dugc chimg minh 13 ¢6 hiéu qua trong nhiéu
nghién ctru phat trién véc Xin trén thé gioi.
Trong cac nghién ctru phat trién vic xin tiéu
don vi, viéc dung hop protein voi doan Fc cia
IgM di duoc chimg minh 1& c6 nhidu wu diém
ndi bat, bao gém muc do biéu hién protein cao,
nang suat tot hon, tinh sach d& dang théng qua
cot protein A dudi diéu kién khong quéa nghiém
ngit va ting cudng su 6n dinh cta protein [16].
Krishnamurthy va cong sy (2011) [25] da bao
cdo két qua phat trién vic xin chdng lai virus
Ebola véi protein dung hop Fc- EBOVGP c6 su
cai thién dang ké dap ting mién dich va dé nghi
rang vic xin dwa vao protein dung hop Fe-
Filovirus GP c6 thé phit trién dé bao vé chéng

lai virus. David va cong su (2011) [26] cling da
chimg minh rang viéc dung hop protein véi Fc
c6 hidu qua trong phat trién vic xin vi sy twong
tac cua Fc véi cac protein effector dac hi¢u nhu
cac thu thé FcRn 1am ting cudng thoi gian ban
rd ‘half-life’ va kéo dai hoat dong diéu tri. Keith
va cong sy (2011) [27] d3 chung minh sy biéu
hién ctia protein CMG2 dung hop voi Fc voi
muc do cao 730 mg/kg trong luong 14 tuoi
trong Nicotiana benthamiana va 65 mg/kg
trong N. tabacum. CMG2-Fc¢ dugc tinh sach tur
la thuéc 14 bao vé thd chéng lai B
anthracisspores véi liéu luong 2 mg/kg khdi
lwong co thé dwa vao trong thoi gian thir thach.
Loureiro va cong su (2011) [28] d& nghién ctru
biéu hién ciia Hemagglutin (HAs) cla virus
cum HA1 va HA3 cta nguoi va virus cim gia
cAm H5 duogc san xuét dudi dang protein tai tb
hop dung hop voi tiéu phan Fc cia Ig nguoi.
Protein tai to hop HA dung hop Fe nguoi (HA-
HuFC) dugc tiét ra tir cac thé bao con trung lay
nhiém baculovirus nhu 12 dang HA oligomer bj
glycosyl hoa c6 khdi luong nhu mong doi,
ngung két té bao hong ciu, duoc tinh sach dua
vao protein A va da dugc sir dung dé gay dap
Gng mién dich ¢ chudt trong su vang mat cua
chat b6 trg. Sy mién dich dugc xac minh cho tat
ca cac ching, v6i mau huyét thanh ching minh
cho sy lidy nhiém dic hiéu hemagglutin cac
ching, sy dic hi¢u epitope gidng véi su lay
nhiém virus va phan tng trung hoa. Nhu vay
HA gin v6i HuFc 1a Gng vién tiém ning cho
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chién luoc phat trién véc xin chéng lai virus
cum A.

Toém lai, so voi dang trimer HA, kha nang
hinh thanh mang ludi véi cac té bao hdng cu
cua dang HA oligomer 1a tét hon nén cho két
qua ngung két hong cau t6t hon. Pay 1a co SO
dé tién hanh nhiu thi nghiém nghién ctru tiép
theo trén co s& su dung protein HA dang
oligomer.

4. Két luan

Dé tai da thyuc hién thanh cong cac ndi dung
co ban sau;

- P thiét ké thanh cong vector chuyén gen
thuc vat mang gen ma hoa céac protein (H7pll-
IgMFc); va tao chung Agrobacterium tumefaciens
mang cic vector chuyén gen twong tng.

- D danh gia sy biéu hién thanh cong cia
cac protein (H7pll-IgMFc); ¢ cay thudc 14
N.benthamiana bang k¥ thuit Western blot. Da
tinh sach thanh cong cac protein (H7pll-
IgMFc); bang phuong phap sic ky loc gel
(IMAC)

- Hoat tinh sinh hoc cua cac protein tinh
sach (H7pll-IgMFc); da dugc kiém tra bing
phan tng ngung két hdng cau: protein tinh sach
(H7plI-IgMFc); c¢6 kha niang giy ngung két
hong cau & nong do protein 1a 0.31 pg.

- Pé tai ndy mo ra mot huéng méi cho viée
phat trién vac xin chdng virus cam A/H7N9
trong tuong lai

Loi cam on

Cong trinh dugc hoan thanh voi sy ho tro
kinh phi cia d¢ tai cap Vién Cong nghé sinh
hoc “Nghién ctru biéu hién cua protein HA
(H7N9) polymer dung hop IgMFc trong cay
thudc 14 (Nicotiana sp.) bang phuong phap
Agroinfiltration’ va mot phan kinh phi dé tai
VASTO02.03/14-15 cép Vién Han 1am Khoa hoc
va Cong ngh¢ Viét Nam
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Study on the Expression of HA/H7N9 Polymer Fusing I[gMFc¢
in Nicotiana benthamiana using Agroinfiltration

Le Thi Thuy, Le Thu Ngoc, Ho Thi Thuong, Nguyen Thu Giang,
Pham Bich Ngoc, Chu Hoang Ha

Institute of Biotechnology, Vietnam Academy of Science and Technology,
18 Hoang Quoc Viet, Hanoi, Vietnam

Abstract: The first cases of human infection caused by an avian-origin influenza A H7N9 virus
emerged in eastern China in 2013 and have continued cause sporadic human infections with mortality
rates approaching 40%. Hemagglutinin HA, the major protein of influenza virus envelope, contains
virus-neutralizing epitopes and has has been considered as a major candidate for the development of
recombinant influenza vaccines influenza A virus infection. In this study, HA (H7N9) polymer
antigen fusing IgMFc was expressed transiently in nicotiana. sp using Agro-infiltration method.
Western blot was used to confirm expression of recombinant protein. The results have been
demonstrated that (H7pll-IgMFc); was expressed successfully in N. benthamiana. Recombinant
protein were purified using Immobilized metal ion chromatography- IMAC method before assessed
biological activity using hemagglutination assay. The testing results show that (H7pll-IgMFc); causes
hemagglutination with 32 HAU corresponding to 0.31 g of protein purification. This study opens up a
new direction for the development of vaccines against influenza A /H7NO in the future.

Keywoods: Influenza virus A/H7N9, Hemagglutinin (HA), polymer fusing IgMFc, transient
expression, recombinant protein.



