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TOM TAT

Hoi chimg rdi loan sinh san va ho hip & lon (Porcine reproductive and respiratory syndrome - PRRS) do

virus PRRS gly ra da va dang gay thi¢t hai 16n vé kinh té cho nganh chin nudi ¢ nhidu quéc gia trén thé gioi.
Protein M 14 protein céu triic bao thi nhét ciia vius PRRS (PRRSV) va khéng bi glycosyl hoa. Protein M 14 yéu
tb kich thich viéc san sinh khang thé trung hoa trong mién dich dich thé & lon. Trong nghién ctru nay, doan gen
mi héa cho protein M cuia chung virus gdy Hoi chimg ri loan sinh san va ho hép & lon (VN07196) duoc
khuéch dai bang phan tmg PCR sir dung khuén 1a plasmid pGEM-PRRS (VN07196) véi cap mdi ddc hiéu,
dugc gin két véi promoter 35S, Histag va Cmyc, ELP, nhan dong trong vector pRTRA va thiét ké vao cdu tric
vetor chuyén gen thuc vat pCB301-35S-M-Histag-Cmyc-100xELP. Protein M duoc biéu hién trong mo 14 cy
thubc 14 N. benthamiana bing cong nghé biéu hién gen tam thoi nho Agrobacterium tumefaciens, protein M
gin ELP duogc tinh sach bing phwong phap mITC dat higu sudt 2,1% trén tdng sd protein hoa tan, 208 mg/kg 14
tuoi, hiéu sudt thu hoi 1a 86,5%. Két qua nay gop phan chimg minh sy thanh cong cia thi nghiém biéu hién tam
thoi khiang nguyén M ctia PRRSV trong mé 14 thudc 14 N. benthamiana. Day 14 co s khoa hoc quan trong dé
tién hanh biéu hién va tinh sach khang nguyén M & quy mé 16n nhim san xuit vaccine tidu don vi phong

chéng PRRSV.

Tir khod: Biéu hién tam thoi, ELP, Nicotiana benthamiana, protein M, PRRSV, tinh sach protein

MG PAU

Hoi chung rdi loan sinh san va ho hép o lon
(Porcine reproductive and respiratory syndrome -
PRRS) do virus PRRS gdy ra da va dang gay thlet
hai 16n vé kinh té cho nganh chin nuéi & nhidu qubc
gia trén khip thé gioi. PRRSV giy thiét hai khoang
664.000.000 USD/ndm cho ngudi san xudt thit lon &
Hoa Ky (Holtkamp et al., 2011). PRRSV ciing gay
thiét hai 16n cho nganh cong nghiép chan nudi &
nhiéu quéc gia khiac nhu Canada, Mexico, Uc, Nam
My, Dong Au, Bic Au va nhidu nu6e chau A. Tai
Viét Nam, thong ké dén thang 6/2012 c¢6 33.778 con
lon bi nhiém bénh, 21.708 con lon bi tiéu huy va
nam 2013, c6 18.452 con bi tiéu hity. Tir 2013 dén
nay, dich vin bung phat manh ¢ nhiéu tinh, thanh
trong ca nudc. Nam 2013, tir cac mam bénh thu duoc
tai cac 6 dich, qua xét nghiém 1a virus PRRS nhom

I, c6 tinh twong ddng cao véi cac chung gy bénh
tai Trung Qudc, 12 mot chung mai dot bién gan day.
Su xuét hién cta chung virus PRRS méi lam cho
virus ¢6 doc lwc manh hon déng thoi 1am mét tinh
bao hd cua cac vaccine dang dugc sir dung (Feng et
al., 2008).

PRRSV thudc loai Arterivirus, ho Arteriviridae
va by Nodovirales. Genome 1a sgi SRNA don duong,
dai 15.000 bp voi 9 khung doc m¢é (ORFs) (Fang,
Snijder, 2010). Trong do6, gen gp5, m ma hoa
glycoprotein va protein mang 1a 2 protein dugc dung
dé thiét ké vaccine tiéu don vi chdng lai sy xam
nhiém ciia PRRSV. Céic nghién ciru phat trién
vaccine chong lai PRRSV dd dugc ghi nhan trong
hai thap ky qua. Viéc thiét ké vacxin tiéu don vi, tao
ra dap ung mién dich té bao va dich thé 1a dic biét
quan trong vi ca hai co ché nay déu lién quan dén
viéc bao vé chéng lai virus. Protein M 1a protein cAu
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trac bao thii nhit cua virus va khong bi glycosyl hoa.
O céc hat virus, GP5 lién két véi protein M bang cau
disulfit gitip cho viéc lép rap va lay nhiém cua virus.
Nhu vdy, protein M dugc biét nhu yéu t6 kich thich
viée san sinh khang thé trung hoa ¢ lon va day la
mot van d& then chét ctia mién dich dich thé. Mot sb
hudéng phat trién cac loai vaccine chéng PRRSV
khac nhau da dugc trién khai nhu vacxin DNA (Hou
et al, 2008; Jiang et al., 2006b), virus vector
pseudorabies biéu hién GP5 (Qiu et al., 2005),
adenovirus biéu hién GP5/M (Jiang et al., 2006a),
pseudotype baculovirus biéu hién GP5/M (Wang et
al., 2007), virus vaccinia biéu hién GP5/M (Zheng et
al., 2007) va cdy thudc 14 biéu hién GP5 (Chia et al.,
2010).

Cong trinh nay thong bao két qua nghién ctru
thiét ké vector chuyén gen thuc vit mang gen ma
hoé protein M cua chung virus PRRS (VN07196) va
biéu hién trong mé 14 cay thudc 14 bang phwong phap
biéu hién gen tam thoi (Agroinfiltration), 1am co so
cho viéc san xuit vaccine tiéu don vi.

VAT LIEU VA PHUONG PHAP
Vit liéu
Chiing vi khuén

Bang 1. Trinh tw mdi s dung trong nghién ctru

Nguyén Thi Minh Hang ef al.

Chung Escherichia coli DH5a dugc st dung dé
nhan va chon dong gen. Chung A. tumefaciens
C58C1 mang yéu té phién ma FUS3 dugc sir dung
aé dong biéu hién tam thoi véi vector dich mang gen
biéu hién protein tai t& hop dudi sy klem soat cua
promoter 35S, do Phong Cong nghé té bao thuc vét,
Vién Cong ngh¢ sinh hoc cung cap.

Cdc vector va vt li¢u thuc vit

Trinh tu 100xELP trong vector pRTRA duogc
tong hop va md ta boi Scheller va dong tac gia
(2004). Vector pRTRA-35S-H5-100xELP (Hoang,
2012) duoc thiét ké tir vector géc pRTRA35S-
TBAG-100xELP cua Floss et al, (2010a). Vector
chuyén gen pCB301-Kan (dwa vao pCB301 cua
Xiang va dong tac gia, 1999), plasmid mang gen m
cua virus PRRS chung Viét Nam, ky hiéu pGEM-
PRRS (VNO07196) va cdy thudc 14 N. benthamiana
do Phong Cong nghé té bao thuc vat, Vién Cong
nghé sinh hoc cung cip.

Cadc cdp moi s dung

Céc cap mdi st dung dé khuyéch dai va giai trinh
tur gen m trong nghién ctru ndy dugc thiét ké dua trén
trinh ty gen m va dugc téng hop boi cong ty IDT
(Integrated DNA Technologies), Hoa Ky (bang 1).

STT  Ténmbi Trinh tw (5'-3")
I. Méi dung trong khuéch dai gen m ¢6 gén thém céc vij tri cét cta enzyme giéi han BamHI
1 M-BamHI F AGT TGG ATC CGG AAC TAT GGG GTC
2 M-BamHI R AGG GAT CCT TTG GCA TAT TTAAC
1. Méi dung trong gidi trinh tw gen m trén vector pRTRA
1 35S-SQF CACTGACGTAAGGGATGACGC
2 35STerm CTGGGAACTACTCACACA
Phwong phap 72°C/ 1 phat; 72°C/ 10 phut, san pham duoc giit &

Nhan dong gen ma hod protein M ciia virus PRRS

Doan gen M dugc khuéch dai bang PCR sir dung
khudn 1a plasmid pGEM-PRRS (VNO07196) véi cép
mdi M-BamHI F va M-BamHI R (Bang 1). Thanh
phan phan ng PCR: 50 pl hén hop, gébm 0,3 pM
primers, 0,2 uM dNTPs, 2,5U Pwo SuperYield DNA
polymerase, 5 ul dém 10X Pwo SuperYield PC va
20 ng khuén. Chu trinh PCR: 94°C/ 3 phut; 32 chu
ky lap lai cac budc 94°C/ 30 gidy, 55°C/ 50 giay,
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4°C, dién di kiém tra trén gel agarose 0,8%. San
phidm PCR nhan gen M thu dugc va plasmid pRTRA
35S-TBAG-100xELP tinh sach dugc phan cit bang
BamHI. Poan gen m dugc ghép ndi vao vector
PRTRA tao plasmid tai t6 hgp va bién nap vao té bao
E. coli DH5a, chon dong khuén lac trén moi trudng
¢6 bd sung khang sinh chon loc. Plasmid dugc tach
chiét va giai trinh ty st dung cép mdi dic hiéu trong
Bang 1. Cac trinh tu nucleotide dugc phan tich bang
phin mém BioEdit 7.0 va Lasergen 7 (DNAstarinc,
Madison, WI, USA).
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Thiét ké ciu tric vector biéu hign mang gen m ciia
PRRSYV phuc vu chuyén gen

Vector pRTRA tai t6 hop mang gen mi hoa
khang nguyén M va vector pCB301 dugc phan cét
bang HindIIl, san pham cat (M/ELP) dugc ghép n01
vao khung vector pCB301 va duoc bién nap vao té
bao E. coli DH5a. Tién hanh chon dong khuan lac
trén moi truong thach LB c6 50 mg/l Kanamycin
bing colony-PCR. Plasmid tai t6 hop pCB301-
M/ELP dugc cit kiém tra bang enzyme Ncol, sau dé
dugc bién nap vao A. tumefaciens C58C1 bing
phuong phdp xung dién theo quy trinh cua
Mersereau et al., (1990) dé phuc vu cho thi nghiém
biéu hién tam thoi protein & thyc vat.

Biéu hign tam théi protein tdi t6 hop trong mé ld
thuoc la N. benthamiana

Khuan lac cta ching vi khuén 4. tumefaciens
mang vector tai t6 hop pCB30IM/ELP va ching
mang vector chira gen ma hoa cho protein He-pro hd
tro biéu hién gen ¢ thyc vat dugc nudi trong méi
truong YEB c6 bd sung khang sinh chon loc (50
pg/ml Cabernicilin 50 pg/ml, Rifamicin va 100 pg/ml
Kanamicin).Vi khuén dugc nudi lic 200 rpm/phit,
16-18 gid ¢ 28°C. Tiép tuc nudi ting sinh khoi vi
khuan dén thé tich can thiét va c6 ODg dat 0,5-1.
Khuan duge thu nhan bang ly tim 5000 rpm/phit, 15
phiit & 4°C. Can khuin cta 2 chung hoa tan trong
dém MES (10 mM MgCl,, 10 mM MES, pH 5,6) co
gia tri ODgg dat 0,8-1 va dugc tron vdi nhau theo ty
1¢ 1:1. Dich huyén phu vi khuén dugc ding cho bién
nap vao la cdy thudc 14 biang phuong phap hit chan
khong trong thoi gian 1,5 phut, 27 inches, 0 atm. Cac
cay thudc 14 sau khi bién nap duogc tiép tuc nudi va
cham s6c trong budng sinh truong co didu kién anh
sang, nhiét do, d6 4m phu hop. La cdy thudc 14 dugc
thu hoach sau 6 ngay bién nap va bao quan ¢ -80°C
dé tach chiét protein.

Kiém tra sw biéu hi¢n ciia protein M bang phdn
wrng Western blot

Mau 14 thude 14 duge nghién min, hoa tan trong
dém mau SDS (50 mM Tris-HCI, 2% SDS, 0,1%
(w/v) Bromophenolblue, 10% (v/v) Glycerol, pH
6,8,), bién tinh miu ¢ 95°C trong 10 phut, dién di &
100V, 20mA trong 3 gio; 10-30 pg protein sau khi
dugc phan tach bang dién di SDS-PAGE (10%
polyacrylamide), sau d6 chuyén 1én mang
nitrocellulose bang méay chuyén mang Fast blotter
(Thenn0501ent1ﬁc) 6 25V, 1.3A trong 20 phut.
Blocking mang bang sita tich béo 5% trong 5 gio,
mang tiép tuc duoc i v6i khang thé qua dém, 1 mang

v6i khang thé 2 anti-mouse IgG cong hop HRP trong
2 gio. Phat hién su c6 mat cua protein M trong dung
dich hién mau c6 chita co chit DAB
(Diaminobenzidine) trong 15 phut (Phan, 2012).

Tinh sach protein M
T6i wu nong d¢ PEG trong qud trinh tinh sach

PEG (polyethylene glycol) dugc st dung nhim
két tua nhitng protein tap ma khong lam mét protein
muc tiéu. Khoang 10 g 14 dugc nghién trong nito
1ong, bd sung 60 ml Tris-HC1 50 mM (pH 8.0) lanh,
ly tim & 13.000 rpm, 30 phut, & 4°C. PEG dugc bd
sung & dai ndng do (2% - 12%) vao 2 ml dich chiét
la thuc vat. Dich chiét 13 sau d6 duoc ly tim &
13.000 v/p, trong 30 phit, & 4°C. Dung dich dwoc
bién tinh va kiém tra bang Westen blot.

Tinh sach protein M tdi t6 hop c6 gdn ELP bang
phuong phdp mITC (Membrane-based inverse
transition cycling)

Nghién nhé 100g 14 tuoi trong nito 1ong, bd sung
200 ml Tris-HCI 50 mM (pHS8.0) lanh, ly tam 25000
v/p trong 30 phat & 4°C, b6 sung NaCl dén ndng do
2M. Dung dich duoc ly tdm ¢ 15.000 v/p trong 30
phut, & 4°C. Dung dich sau ly tim dugc dua qua mang
polyethersulfone (PES) 0,22 um & 4°C, thu dich chiét
trude xu ly. Dich chiét duoc lam Am dén nhiét do
phong va loc qua mang cellulose acetate 0,2 um,
mang dugc rira 2 lan bang NaCl 2M dé loai protein
1an. Nuéc Milipore-Q lanh duoc chuyén qua mang loc
dé thu hdi protein muc tiéu gin ELP (Phan, 2012).

Phuong phdp tinh higu sudt thu hoi protein tinh sach

Hiéu suat thu hdi protein tinh sach 1a ty 1& phan
tram gitta luong protein tinh sach thu dugc va lugng
protein dich c¢6 trong dich chiét thyc vét ban dau
theo tinh toan 1y thuyét. Lugng protein dich c¢6 trong
dich chiét thuc vét ban dau va lugng protein tinh
sach thu duoc sau qua trinh tinh sach dugc tinh toan
va dinh luong bang Brad ford va Western blot st
dung protein chudn (Single-chain fragment variable-
ScFv-cmyc).

Phwong phap tinh do tinh sach cia protein

Do tinh sach cta protein dugc tinh dya trén ty 1¢
phin trdm gitra lugng protein tinh sach thyc té (dwoc
dinh lugng dya vao Western blot stt dung protein
chudn (Single-chain fragment variable-ScFv-cmyc)
va lugng protein tinh sach 1y thuyét (dugc do bang
Bradford assay).
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KET QUA VA THAO LUAN

Thiét ké vector tich dong pRTRA tai t6 hop
mang gen ma hoéa khang nguyén M gan ket
Elastin like-polypeptide (M-ELP)

Khuéch dai gen ma héa protein M ciia PRRSV
(Hinh 1A) cho thdy da thu dwgc phan doan DNA
dic hidu voi kich thude 0,54 kb (546 bp) bao gdm
534 bp trinh ty gen ma hoéa cho khang nguyén M
va doan trinh ty enzyme cit gidi han BamHI (12
bp). Chon dong té bao E. coli bing colony-PCR
(Hinh 1B) thu dugc cac doan DNA c6 kich thudc 768
bp. Két qua nay phi hop véi tinh toan ban dau, phan
doan DNA 768 bp bao gdbm gen mi héa protein M

bp M1 o M

{A)

12 3465 6 7 88910

<768
501 546 50

Nguyén Thi Minh Héng ef al.

(534 bp) va mot doan promoter (234 bp). Kiém tra
plasmid tai to hgp bang enzyme cat giéi han BamHI
(Hinh 1C) thu duwoc cac phan doan DNA co6 kich
thude 5051 bp va 534 bp. Kich thude cua cac phan
doan nay tring véi kich thudc tinh toan 1y thuyét cua
vector pPRTRA35S-100xELP 1a 5051 bp va cua gen m
la 534 bp.

Két qua giai trinh ty plasmid pRTRA35S-M-
Histag-Cmyc-100xELP sir dung cdp mdi 35S-
SQF/35STerm cho thdy di tich dong va gin két
thanh cong gen ma hoa protein M ciia PRRSV voéi
promoter 35S, Elastin like-polypeptide (ELP), Cmyc
va His-tag (Hinh 2).

bp M (41
5000

< 5051

500 < 534

(C)

Hinh 1. Thiét ké vector tai td hop pRTRA 35S-M-Histag-Cmyc-100xELP; (A) PCR nhan gen ma héa protein M-PRRSV; M:
marker 1 kb; 1: san phdm PCR chira gen ma héa khang nguyén M; (B) Colony-PCR chon dong; M: marker 1 kb; 1: Doi
chirng am; 2-10: San phdm PCR chiva gen ma hda protein M. (C) San phdm cét pRTRA 35S-M-Histag-Cmyc-100xELP

bang BamHl; (-) : i chirng am; 1: sdn pham cat plasmid.

Bam HI
His tag

Not 1
Signal peptide

cmyc
M gene I]H

Neo |
Hin dill

ST
P35S ﬂ

—

Hirr dill

Hinh 2. So' db c4u trdc biéu hién mang gen ma hoa protein M gan két ELP.

Thiét ké vector chuyén gen tai to hgp mang gen
ma héa khang nguyén M - ELP

Plasmid pRTRA35S-M-Histag-Cmyc-100xELP
va vector pCB301 duoc xir Iy bang enzyme HindIII
thu duoc phén doan gdm céu tric 35S-M-Histag-
Cmyc-100xELP co kich thuéc 2976 bp, khung
vector pCB301 m¢ vong c6 kich thude khoang 5,6
kb. Khung vector pCB301 dwoc ghép ndi voi cau
trac  35S-M-Histag-Cmyc-100xELP tao vector
chuyen gen pCB30135S-M-Histag-Cmyc-100xELP.
Kiém tra vector chuyén gen mang cu tric biéu hién
bang enzyme gidi han HindIII (Hinh 3) da thu dwoc
hai phan doan DNA voi kich thudc cta khung vector
pCB301 5,6 kb va phan doan co kich thude 2,976 kb
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1a kich thudc cua cdu trac biéu hién dung theo tinh
toan ly thuyeét.

bp

3000- |

Hinh 3. Kiém tra san pham cét plasmid pCB301 tai t6 hop
bang enzyme cat gi¢i han Hindlll; M: Marker 1 kb; 1: San
ph&m cét plasmid pCB301-35S-M-Histag-Cmyc-100xELP.

Vector chuyén gen pCB301 mang céu trac biéu
hién 35S-M-Histag-Cmyc-100xELP déo chiéu dwoc
thiét k& thanh cong (Hinh 4). Vector tai t6 hop nay
duogc bién nap vao cac chung A. tumefaciens.



Tap chi Cong nghé Sinh hoc 15(3): 547-554, 2017

Nos Promoter s | Nos Ter

Hindlll  kpgL
135§

- Signal peptide Hinanl
His tag Moo |
" P35S LB

Hinh 4. So dd vector chuyén gen pCB301-35S-M-Histag-Cmyc-100xELP.

Biéu hi¢n tam thoi va tinh sach protein M cia
PRRSYV ¢ la cay thuoc 1a N. benthamiana

Chung A. tumefaciens mang vector tai t& hop
pCB301 chira céu trac 35S-M-Histag-Cmyc-
100xELP duoc sir dung dé biéu hién protein M trong
mo 1a thude 14 bang phwong phap biéu hién tam thoi.

Téi wu nong dp PEG cho qud trinh tinh sach
protein M:

Nong d6 PEG can dwoc t6i wu nham loai bo cac
protein tap trong dich chiét thyc vét, ma khong lam
mit protein muc tidu. O cac nong d6 duoc nghién
ctru (Hinh 5A) cho thdy su két tiia cua protein tap
trong dich chiét 14 thudc 14 tang 1én rd rét khi ting
ndng d6 PEG tir 2 — 12%. O ndng d6 PEG 12% két
tha protein ling can la nhiéu nhét.

Phat hién protein M tinh sach & cac maiu c6
néng d6 PEG tuong ing bang phan Gng Western
blot (Hinh 5B) cho thiy ¢ tit ca cic nong do déu
thu dugc protein muc tiéu M. Tuy nhién, & ndng do

PEG 2% xuit hién mét bang vach dac hiéu nhung
biang md nhét, cho thiy ¢ ndng do niy van tinh
sach dugc protein M nhung do protein tap con
nhiéu chua duoc loai bé hét dan dén han ché viéc
phat hién protein muc tiéu. O néng d6 6% bing
vach thu duoc ddm nhét, ching t6 tai ndng do nay
protein tinh sach thu dwgc nhidu nhét. Khi ting
ndng d6 PEG tir 8% dén 12% bang vach nhat dan,
c6 thé do protein muyc tiéu bi mit dan. Nhu vay,
ndng d6 PEG cang cao, protein M c6 thé bi két tua
cling cac protein tap. Do d6, rat c6 thé néu ndng do
PEG tiép tuc ting dén mot giéi han nao d6 s& lam
mét protein muc tiéu. T két qua thu duoc, néng do
PEG 6% dugc lya chon va sir dung bd sung vao
dich chiét thyc vat trong qué trinh tinh sach protein
M bing phuong phap mITC. Kiém tra do tinh sach
cua protein M khi st dung PEG 6% trén SDS-
PAGE, nhuém Coomassie blue (Hinh 5C) cho thiy
bang vach protein M tinh sach, bang vach dam nét,
khong 14n protein tap. Nhu vay, nong d6 PEG phu
hop cho tinh sach protein M biang phwong phéap
mITC 1a 6%.

2% 4% 6% 8% 10 12%
KDa M  12% 10% 8% 6% 4% 2%
72— _ protein M
(A) (B)
KDa M 1
72 _protein M
50

(©)

Hinh 5. Két qua t6i u ndng do PEG. (A): 2 ml dich chiét thuc vat co bd sung PEG & cac nbng do (2%-12%) sau ly tam; (B):
két qua Western blot protein M & cac nong dd PEG ( 2%-12%); (C): kiém tra do tinh sach protein M trén SDS-PAGE; 1,2:

protein M tinh sach c6 bd sung PEG 6% .
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(A)
Hinh 6. Banh gia su tinh sach cta protein M bang SDS-PAGE (6A) va Western blot (6B). (A): M: Marker; 1: Dich chiét thd
chtra protein M-ELP trwéc xi ly; 2: Dich chay qua mang khi dwa dich thé qua mang; 3: M-ELP tach r&ra khéi mang bang
nwéc lanh. (B) M: Marker; 1: Dich chiét thé chira protein M-ELP truwéc x& ly; 2: Dich chay qua mang sau khi dwa dich thd
qua mang; 3: M-ELP tach rra khdi mang bang nuéc lanh.

Tinh sach protein M bang phwong phip mITC

Dién di kiém tra trén gel polyacrylamid cac miu
sau mbi buée tinh sach gém: dich chiét thd, dich chay
qua mang va protein M-ELP tinh sach tach rira khoi
mang (Hinh 6A) cho thdy & gleng s6 1 (dich tho) va
giéng s6 2 (dich qua mang) xuét hién nhiéu bang vach
turong duong c6 kich thude khac nhau, & giéng s 3
xuét hién mot bang duy nhit kich thuéc khoang 66
KDa tuong tng voi kich thudc cia M-ELP (66 kDa),
phéan doan nay ciing xut hién & giéng s6 1 va khong
xuét hién & giéng s 2. Nhu viy, ¢6 thé thiy protein
M dugc tinh sach bang phuong phap mITC ¢6 do tinh
sach cao. Phat hién protein M bé‘mg Western blot
(Hinh 6B) ciing cho thiy & giéng s6 1 va 3 xuét hién
bang mau nau duy nhét co kich thudc khoang 66 kDa
va khong xuat hién & giéng sb 2 twong tng voi dich
chay qua mang. Diédu nay chung to protein M ¢6 gan
ELP c6 trong dich thé dd dugc giir lai trén mang.
binh luong protein M bang phuong phéap do
Bradford, lai mién dich va phin mém ImageJ trén
mang lai (Hinh 7) cho thdy da tinh sach va thu hoi
dung protein M véi kich thude mong muédn.

1 2 3 4 5

6 KDa
- 66

Hinh 7. Binh lwgng protein tai t hop bang lai mién dich.
1,2,3,4: ScFV (d6i chirng dwong) 50, 100, 150, 200
ng/giéng; 5: Dich chiét thd chira protein M-ELP truwdc xir
ly;,6: M-ELP tinh sach dwoc tach rira khdi mang bang nuwéc
lanh véi protein tdng sb méi giéng 1a 30ug/ giéng.
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Két qua cho thiy hiéu suat thu hdi protein M 1a
86,5%, muc do tinh sach cia protein M 1a 82,1%.
Hiéu suét thu hdi protein phu thudc vao nhidu yéu t&
nhu loai mang st dung, phuong phap xt 1y dich tho
trudc khi dua qua mang, nhiét do gén mang, hi¢u
suét thu hdi cia M chwa cao. Ham lugng protein tai
t6 hop M-ELP trén tong protein hoa tan 1a 2,1%, dat
208 mg/kg 14 tuoi. Ty 1¢ nay tuong duong so vdi cac
ket qua trude d6 vé& ham lugng protein tai td hop trén
tong protein hoa tan: 2% (Lamphear et al., 2002,
2004; Streatfield et al., 2002), 155 mg GP5/kg 1a
tuoi (Min et al., 2011), 250 mg GP5/kg (Hd Thi
Thuong et al., 2015), 400 mg NA/kg (Mett et al.,
2008), 200 mg HA/ kg 14 tuoi (Shoji et al., 2009).

KET LUAN

Vector biéu hién mang gen mi hoa khang
nguyén M cua chung PRRSV gay bénh lgn tai xanh
cia Viét Nam (VNO07196) da duoc thiét ké thanh
cong. Protein M cia PRRSV dugc biéu hién trong
mo 1a thudc 14 N. benthamiana bang cong nghé biéu
hién gen tam thoi nhd A. tumefaciens, tinh sach
protein M v6i ham lugng protein tai t6 hop M-ELP
trén téng protein hoa tan 1a 2,1%, hiéu suat thu hdi
protein bang phuong phap mITC véi protein M 1a
86,5%, mirc d¢ tinh sach cia protein M 1a 82,1%, dat
208 mg/kg l4 tuoi. Vector biéu hién pCB301-35S-M-
Histag-Cmyc-100xELP s& dugc str dung cho nghién
ctru biéu hién, san xuét protein M tai t6 hop. Két qua
nay di gop phan ching minh sy thanh cong cua thi
nghiém biéu hién tam thoi khang nguyén M cua
PRRSV trong mé 14 thubc 14 N. benthamiana nhim
phuc vu san xudt vaccine tiéu don vi chéng lai
PRRSV.

Loi cam on: Nghién ciu nay dwoc thuc hién voi
kinh phi tir dé tai thuéc nhiém vu nghién citu thuong
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xuyén ciia Phong thi nghiém Trong diém Céng nghé
gen, Vién Cong nghé sinh hoc: “Nghién curu san
xudt khang nguyén cia virus gdy bénh lon tai xanh
trong cdy thuéc la N. benthamiana bang phwong
phép agroinfiltration”. Cdc thi nghiém dugc tién
hanh ¢6 sit dung cdc trang thiét bi ciia Phong Céng
nghé té bao thuc vat, Vién Cong nghé sinh hoc, Vién
Han ldm Khoa hoc va Cong nghé Viét Nam.
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EXPRESSION AND PURIFICATION OF PROTEIN M OF PATHOGENIC PRRSV BY
TRANSIENT EXPRESSION TECHNOLOGY IN TOBACCO LEAVES OF NICOTIANA

BENTHAMIANA

Nguyen Thi Minh Hang"?, Ho Thi Thuong', Nguyen Thu Giang', Pham Thi Van', Pham Bich Ngoc',

Nguyen Trung Nam', Chu Hoang Ha'

!Institute of Biotechnology, Vietham Academy of Science and Technology
College of Forestry Biotechnology, Vietnam National University of Forstry

SUMMARY

Porcine reproductive and respiratory syndrome (PRRS) caused by PRRS virus has resulted in huge
economic losses to the livestock sector in many countries around the world. PRRSV belongs to Arterivirus,
Arteriviridae and Nodovirales. The genome is a 15,000 bp single-stranded sSRNA with 9 open reading frames
(ORFs). In 2013, pathogens are type II PRRSVs obtained from the germs in the outbreak that have high
homology with a pathogenic strain in China. M protein is the most conservative non-glycosylated structural
protein of PRRSV containing one ectodomain-cellular region. M protein is a factor to stimulate the production
of neutralizing antibodies in humoral immunity in pigs. In this study, the M gene fragment was amplified by
PCR using the plasmid pGEM-PRRS (VN07196) with specific primers M-BamHI F va M-BamHI R linked to
the 35S promoter, Histag, Cmyc and ELP. This cassette 35S-M-Histag-Cmyc-100xELP was cloned into
pRTRA to create an expression vector pCB301-35S-M-Histag-Cmyc-100xELP that expressed protein M in
tissues of N. benthamiana tobacco leaves using gene transient expression technology by Agrobactetium
tumefaciens. M protein was purified by the method of Membrane-based inverse transition cycling. The
concentration of PEG (polyethylene glycol) was added with appropriate plant extracts to recover high-purified
M protein (6%). Recombinant purified protein M-ELP was obtained at 2.1% of the total soluble protein with
recovery efficiency reached 86.5%. This result contributed to prove the success of transient expression of
antigen M in tissues of N. benthamiana. This is the first step to conduct expression and purification of antigen
M in large-scale that aims to study the production of subunit vaccine against PRRSV.

Keywords: Nicotiana benthamiana, Protein M, PRRSV, transient expression, protein purification

554



