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TOM TAT

Hoi chimg réi loan sinh san va hé hdp & lon (Porcine Reproductive and Respiratory Syndrome - PRRS) 1a

mot bénh truyén nhidm, do virus PRRS géy ra, c6 tc d6 lay lan nhanh va gdy chét hang loat khi lon bj nhidm
bénh. Protein M 1a mét trong nhiing protein cu triic chinh cia virus PRRS c6 trong lugng phén tir khoang 19
kDa, ma hoéa bdi khung doc mo s6 6 (ORF6), dugc sur dung dé thiét ké vaccine tiéu don vi chéng lai virus
PRRS. Trong nghién ctru nay, cic diéu kién dé biéu hién tam thoi gen mi hoa protein M ciia virus PRRS trong
la cay thudc 1a Nicotiana benthamiana bing phuong phap thim loc nho Agrobacterium tumefaciens da dugc
xéc dinh. Két qua nghién ctru cho thdy, diéu kién ti uvu dé biéu hién protein tam thoi trong 14 cdy thudc 1a bang
phuong phap nay 1a sir dung ddng thoi chiung 4. tumefaciens chira vector chuyén gen mang gen mé hoa protein
M va A. tumefaciens chira vector hd trg mang gen mi hoa protein HC-Pro PVY; ndng d6 chét din du va cam
ung AS 450 uM; mat do té bao vi khuin duoc st dung dé xam nhiém vao 14 ¢o gia tri ODgqp bz"mg 0,5; tudi
sinh 1y ciia 14 phit hop cho vi khudn xdm nhidm bing phuong phap hut chan khéng 1a 14 non va la banh té ciia
cac cdy thudc 14 4 - 6 tudn tudi va thoi gian biéu hién tam thoi gen ma hoa protein M cua virus PRRS trong la
cdy thudc 14 hiéu qua nhat 1a 6 ngay sau chuyén gen. Phuong phdp nay co thé ap dung d& biéu hién luong 16n

protein — khang nguyén M ctia virus PRRS & cdy thudc 14 dé san xuét vaccine phong chdng loai virus nay.

Tir khoa: Biéu hién gen tam thoi, Nicotiana benthamiana, protein M, PRRSV, tham loc nho Agrobacterium

MG PAU

Hoi chimg rbi loan sinh san va hoé hip ¢ lon
(Porcine Reproductive and Respiratory Syndrome -
PRRS) con dugc goi 1a “Bénh lgn tai xanh”, do virus
PRRS giy ra, c6 toc d6 lay lan nhanh, gay chét hang
loat khi lon nhiém bénh. Cach phong chéng bénh lon
tai xanh hiéu qua la su dung vaccine va bién phap
thii y. Nhung hién nay, chi c6 mot s6 lwong han ché
cac vaccine bat hoat va nhugc doc cho bénh lon tai
xanh, st dung céc chung virus cia chdu My hoédc
chau Au va cha yéu la vaccine phuc vu cho viéc
phong tri virus thé doc luc thip. Virus gy dich bénh
lon tai xanh ¢ Viét Nam dugc xac dinh 1a thé doc luc

cao, viéc chira tri kho khian, dich ciing nguy hiém
hon nén cin phai c6 loai vaccine phu hop. Vaccine
tai t hop dwoc danh gid 1a c6 hidu qua nhét. Vi vy,
viée nghién ctru biéu hién dugc loai protein cua virus
PRRS c6 kha nang gay dap tng mién dich cao sur
dung 1am vaccine tiéu don vi 1a rat can thiét.

Protein M 1a mét trong nhitng protein cdu triic
chinh cta virus PRRS, c6 trong lugng phan tir
khoang 19 kDa, dwoc mé héa béi khung doc md s6 6
(ORF06). Protein M khong dugc glycosyl hoa, c6 tinh
khang nguyén va c6 mirc dd bao thii cao trong s cac
protein ctua virus PRRS (Meulenberg et al., 1995).
Trong virion, protein M lién két véi protein GP5
bang cau ndi disulfide va dugc cho 1a tham gia vao
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qué trinh 1ip rap virus. Protein M di dugc dung dé
thiét ké vaccine tiéu don vi tai to hop chéng lai sy
xam nhiém ciia virus PRRS (Ostrowski ez al., 2002;
Plagemann, 2004; Ansari ef al., 2006) va protein M
gdy dap tmg mién dich té bao manh (Bautista er
al.,2002). Vaccine tiéu don vi dugc san xuét trong
thyc vat 1a hudng nghién ciru c6 trién vong va nhidu
rru diém nhu 6n dinh va bén viing, dam bao hoat tinh
sinh hoc; d& dang san xuit véi khdi lugng 16n, gia
thanh thap. Tuy nhién, d6i véi hé théng biéu hién
thue vat, mac do téng hop protein cao thuong bi can
tré boi co ché cAm gen phién mi va sau phién ma
cua thyc vat (Fagard et al., 2000). Protein 2b cua
virus kham dwa chudt Cucumber mosaic virus
(CMV) va He-Pro cua virus gdy bénh khoai tay
Potato virus Y (PVY) la nhiing protein gdy tc ché co
ché 1am cam gen & té bao thyc vat. Cac protein nay
da duoc nghién ciru str dung dé tang cuong sy biéu
hién tam thoi protein téi t6 hop trong thyc vét (Du et
al., 2008). Té bao thyc vt cho phép thuc hién viéc
dinh vi chinh xac protein tai t6 hop trong té bao, cho
phép protein c6 nhirng bién ddi sau dich ma (Wagner
et al., 2004). Protein tai t6 hop dugc tich liy trong té
bao thuc vat c6 thé dat muc cao (Verwoerd ef al.,
1995), dac biét khi dugc gén vGi  elastin-like
polypeptids (ELP) (Scheller ef al., 2006). Thém vao
do, protein tai td hop san xuét tir thyc vat s& tranh
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dugc su tap nhidm ciia cac virus va vi khun (Daniell
et al., 2001).

Trong bai bo nay, trinh bay két qua nghién ciru
tdi wu cac didu kién biéu hién tam thoi gen ma hoa
cho protein M cua virus PRRS trong 14 cdy thude 14
(Nicotiana benthamiana). Hé théng biéu hién tam
thoi & thyc vat 1a phuong phéap hitu ich dé san xuét
khang nguyén tai to hgp vi phuong phap nay nhanh,
¢6 mirc d6 biéu hién cao, khong bi anh huong boi vi
tri gén gen dich trong hé gen cua té bao va biéu hién
duogc trong cac mo da biét hoéa hoan toan nén cod thé
san xuét vaccine voi s6 lugng 16n, nhanh chong dap
ung kip thoi khi dich bénh xay ra.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Ching Agrobacterium tumefaciens C58C1 chua
vector pCB301-35S-M-Histag-Cmyc-100xELP mang
gen ma hoa protein M-ELP tai_ t6 hop dudi su diéu
khlen ctia promoter 35S (Nguyén Thi Minh Hang er

, 2017); cac chung A. tumefaciens C58C1 chtra
Vector pIBT-35S-2b CMV va pIBT-35S5-HC-Pro PVY
c6 gen ma hoa protein 2b CMV va HcPro PVY; cay

thudc 14 N. benthamiana do Phong Cong nghé té bao
thye vat, Vién Cong nghé sinh hoc cung cap.

Hinh 1. So db c4u tric cac vector chuyén gen pIBT-35S-2b CMV (A); pIBT-35S-HC-Pro PVY (B).

Phwong phap
Chudn bi dich khuén

Cac chung A. tumefaciens C58C1 mang
vector chuyén gen dwgc nudi ting sinh trong 500
mL moéi trudng YEB ¢6 bd sung 50 pg/mL
kanamicin va 50 pg/mL rifamicin, & 28°C trong
12h. Khuén dugc thu nhan bing cach ly tam
5.000 v/p & 4°C trong 10 min. Khuén duoc hoa
tan trong dich dém  2-(N-morpholino)
ethanesulfonic acid (MES).
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Phwong phdp bién nap gen dich vao ld cdy thuéc ld

Qua trinh bién nap dwoc tién hanh véi cdy thude
14 trng tir 3 - 8 tudn. Cay dugc Gp nguoc va nhén
chim toan by phan 14 vao binh chira dich khuan 4.
tumefaciens da dugc chuén bi & trén, tiép theo hé
thong nay dwgc chuyén vao binh hut chan khong. Ap
sudt binh hit chan khong duge chinh téi 27 inches
Hg, hit trong 1,5 min, sau d6 giam ap suit binh vé
ap sut khong khi va mé nap. Céc cay thude 14 sau
khi bién nap duogc tiép tuc nudi va cham séc trong
budng sinh truong c6 diéu kién dnh sang 5.000 —
7.000 Lux, nhiét do 25 + 2°C, d6 4m 60 -70% .
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Hinh 2. Chuyén gen tam th&i vao 1a cay thubc 1a
nhd A. tumefaciens bang phwong phap huat chan
khong.(A): Cay dwoc nhan chim trong binh chira A.
tumefaciens bén trong binh hut chan khéng; (B): Cay
sau khi bién nap.

Ddnh gid anh hwéng ciia vector hé trg dén mive dj
biéu hién tam thoi ciia gen ma hoa protein M

Dé danh gia anh huéng cua vector hd trg dén
muc do biéu hién cta gen m trong la thudc 14, vector
biéu hién pCB301-35S-M-Histag-Cmyc-100xELP
duogc lay nhidém vao 14 thude 14 véi dich khuan don
chi mang vector biéu hién nay hodc dich vi khuin
kép mang ca vector biéu hién va vector hd trg co gen
ma hoéa cho protein 2b CMV, HcPro PVY. Thi
nghiém duoc lap lai 3 lan, mdi 1an 3 cdy cho mot
cong thirc. Mau 14 dugc thu sau 3, 4, 5, 6 ngay bién
nap, tach chiét protein tong s6 dé danh gia mirc do
biéu hién cua gen chuyén. Mirc d6 biéu hién gen m
dugc danh gia so sanh gifta cac thi nghiém c6 va
khong c6 vector hd trg bang phuong phap lai
Western blot.

Danh gia anh huong ciia néng dp Acetosyringone
den sw biéu hi¢n tam thoi ciia gen ma hoa protein M

Dé xé4c dinh ndng d6 AS thich hop cho biéu hién
gen tam thoi ¢ 14 thudc 14, thi nghiém dugc bb tri voi
dich khuin Agrobacterium khong dugc bd sung AS
va bd sung AS voi ndng d6 450 uM va 600 uM. La
cay thi nghiém duoc thu sau 6 ngay bién nap, tach
chiét protein tong s6 dé danh gid mirc d biéu hién
cta gen chuyén. Mitc do biéu hién gen m duoc danh
gi4 théng qua phan tng lai Western blot. Nong do
AS cho muc do biéu hién ciia gen manh hon s& duoc
chon cho thi nghiém tiép theo.

Dadnh gia anh hwong cia néng dp vi khuin OD gy
dén sw biéu hign tam thoi ciia gen ma héa protein M

Thi nghiém déanh gia anh huong cua mat do vi
khuén Agrobacterium dugc tién hanh véi cac dich
khuén ¢ gia tri ODgo = 0,2; 0,5 va 1,0 va bd sung
AS & ndng d6 thich hop di duoc xac dinh & thi

nghiém trén. L4 cdy cua cac mau thi nghiém dugc
thu 6 ngay sau bién nap, tich chiét protein tong s6 dé
danh gia mirc d6 biéu hién cia gen chuyén. Mirc do
biéu hién gen dugc danh gia thong qua phan tng lai
Western blot.

Ddnh gid anh hwéng ciia tudi sinh Iy ciia ld dén sw
biéu hién tam thoi ciia gen ma hoa protein M

Dé xac dinh vi tri 14 thich hop cho biéu hién tam
thoi gen m mi hoa protein M tai t6 hop; 14 thude 1a
trén cac cay thi nghiém dugc phan vung nhu sau: La
non gém latht 1,2, 3 tir ngon xuéng; 14 banh té gém
nhitng 14 tai vi tri chinh gita cta than cay; 14 gia
gdm nhing 14 1, 2, 3 tir gbc 1én. Sau khi lay nhiém
v6i dich khuan 6 néng dd AS thich hop da duoc xac
dinh & thi nghiém trén, mau 1a & cc ving dugc thu
riéng 1€ sau 6 ngay bién nap dé tach chiét protein
tong s6 va danh gia sy biéu hién cua gen ma hoa
protein M bang phuong phap lai Western blot.

Ddnh gid anh hwéng ciia tudi cdy dén sw biéu hién
tam thoi ciia gen md hoa protein M

Dé xac dinh tudi cy thich hop cho xdm nhiém
cua Agrobacterium va biéu hién gen m, cay thudc 1a
3,4,5,6,7 va 8 tuan tudi dugc xam nhiém véi dich
khudn c6 bd sung AS & ndng do toi wu. Mau 14 cua
céc cdy riéng r& dugc thu 6 ngay sau bién nap, tach
chiét protein téng s6 dé danh gid mic do biéu hién
clia gen mi héa protein M bang phuong phap lai
Western blot.

Tdch chiét va xdc dinh ham lwong protein tong sé

Protein téng s6 tir mau 14 duogc tach bé’lng dich
chiét PBS (Phosphate-buffered saline; 137 mM
NaCl; 2,7 mM KCI; 10 mM Na,HPO4; 1,8 mM
KH,P04; pH 7,4), 0,05% Tween theo ti 1¢ 1 :
[trong lugng mau (g) : thé tich dich ch1et (mL)] va
bao quan & -20°C. Ham luong protein tong sb duoc
do ¢ budc song 595 nm theo phuong phap cia
Bradford (1976) véi dudng chuin duoc xdy dung
dwa vao protein BSA chudn da biét trudc ndng do.

Dién di SDS-PAGE va lai Western blot

Dién di protein téng sb bang phwong phap dién
di trén SDS-PAGE va danh gia mic do biéu hién cua
gen ma hoa protein M tii td hop trong 14 thude 14
bang lai Western blot theo phuong phap cua
Burnette va dong tac gia (1981), nhu sau:

bién di SDS-PAGE: Ban gel SDS-PAGE 10%
polyacrylamide dwoc chuan bi theo cong thiic ctia
Laemmli (1970). Protein tong sé dugc bién tinh &
95°C trong 10 min trudc khi tra mau 1én gel. Tat ca
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cac giéng & cac thi nghiém déu dugc dwa vao cung
mdt lwong protein tong so6 (30 pug). Pién di dugce tién
hanh & dién di & 100V, 20mA trong 3h.

Western blot: Sau khi dién di protein tong sb
trén gel SDS-PAGE, protein dugc chuyén 1én mang
nitrocellulose bang mdy chuyén mang Fast blotter
(Thermoscientific) ¢ 25V, 1.3A trong 20 min. Mang
chira khang nguyén dugc phi bang sira tach béo 5%
pha trong dung dich PBS 0,05% Tween, trong 5Sh.
mang dugc i véi khang thé 1 khang cmyc qua dém,
sau d6 mang duoc  vdi khang thé 2 anti-mouse IgG
c6 gin HRP trong 2h. Phat hién sy c6 mat cua
protein M gén cmyc bang cich ngdm mang lai trong
dung dich hién mau cé chia co chit DAB
(Diaminobenzidine) trong 15 phut (Phan, 2012).

Phén tich hinh dnh bing phin mém Image J

P9 dam nhat cua bang protein O cac thi
nghiém lai Western blot dugc so sanh bang phan
mém Image J.

KET QUA VA THAO LUAN

Anh hwéng cia vector hd trg dén sw biéu hién
tam thoi cliia gen ma héa protein M

‘ Biéu hién gen tam thoi ¢ thyc vat c6 muc do
tong hop protein cao (Verwoerd et al, 1995;
Scheller et al., 2006). Tuy nhién, d& c6 mdt so
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nghién ciru chi ra réng viéc biéu hién trong thuc vat
thuong bi can trd boi co ché cAm gen phién ma va
sau phién ma (Fagard ef al., 2000). C6 it nhét ba
phuong thirc lam cadm gen trong thyuc vat, vai tro cta
cac phuong thirc nay da dugc xac dinh bao gém co
ché phong thu chdng lai virus, didu hoa su biéu hién
gen va sy ngung ty cua chat nhidm sic thanh
heterochromatin (Baulcombe, 2004). Dé khic phuc
hién twong nay, di c6 hon 30 loai protein trc ché sy
cam gen cua virus thyc vat da dugc tim théy. Vi vay,
viéc biéu hién ddng thoi cac gen ma hoa protein tre
ché cAm gen va gen muc tiéu trong té bao thyc vat s&
lam ting muc d6 biéu hién protein dich. Protein 2b
¢6 thé trc ché RNA silencing va sy methyl hoa DNA
bang cach lién két va co 1ap siRNA va kéo dai tién
dsRNA (Duan ef al., 2012). Trong nghién ctru biéu
hién gen GFP str dung protein hd trg HC-Pro PPV
mirc d6 biéu hién ctia GFP ting 3-4 lan trong la cay
thudc 14 (N. benthamiana) sau 7 ngay xadm nhiém
dich khuén (Stephan et al., 2011).

Dé danh gid mirc d¢ hoat dong ctia vector mang
gen mi hoa cho protein tai t6 hgp M-ELP va vector
hd trg mang gen ma héa cho protein 2b CMV, HcPro
PVY tc ché cam gen hoat dong dudi su diéu khién
cua promoter CaMV 358S; thi nghiém khong st dung
vector hd trg va sir dung vector hd trg da duoc thuc
hién dong thoi. Thu la cay thube 1a sau 3, 4, 5 va 6
ngay bién nap, tach chiét protein tong sd va lai
Western blot.

kDa

<66

(8) (C)

Hinh 3. Bidu hién protein tai td hop khi khdng st dung va co st dung vector hd trg. A : Bidu hién protein M khi khong st
dgng vector hd tro; B: Biéu hién protein M khi st dung vector ho tro PIBT/ZbCMV; C: Biéu hién protein M khi str dung vector
hé trg pIBT/Hc-Pro PVY. M: Marker; 1: Protein sau 3 ngay xam nhiém; 2: Protein sau 4 ngay xam nhiém; 3: Protein sau 5

ngay xam nhiém; 4: Protein sau 6 ngay xam nhiém.

Két qua lai Western blot (Hinh 3) cho thay d thu
dugc bang mau nau co kich thudc khoang 66 kDa
dung voi kich thude cia protein M dung hop véi ELP
do cassette gen 35S-M-Histag-Cmyc-100xELP ma
hoa, theo tinh toan ly thuyét. Nhu vay, gen mé hoa
cho protein M-ELP da hoat dong dudi su didu khién
ctia promoter CaMV 35S va protein M d duoc biéu
hién thanh céng & 1a thudc 1a bang phuong phap thim
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loc nhd Agrobacterium. So sanh cac bang protein &
cac thi nghiém khong st dung va str dung vector hd
trg bang phin mém Image J cho thiy, d6 dam cta
bang protein khi khong sir dung vector hd tro 1a thap
nhét. Pidu nay c6 thé giai thich 1a do co ché cim gen
¢ thyc vat hoat dong va trc ché su biéu hién protein
ngoai lai (Fagard ef al., 2000). Protein Hc-Pro trc ché
co ché cam lang RNA & thyc vat bang cach ngin can
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su phan giai cic mRNA va RNA sgi doi tir do gidm
lugng siRNA hodc lam hong chirc ning cét cua
enzyme cit sgi doi Dicer va RISC (Zhang et al,
2008). Dya vao co s¢ khoa hoc cua cac nghién ciru
trén, cadc gen ma hoa protein 2b CMV va He-pro PVY
tir cac chung virus ¢ Viét Nam da duoc phan 1ap va su
dung dé tién hanh danh gia kha nang ting cudng biéu
hién protein tai t6 hop trong thi nghiém biéu hién tam
thoi. Biéu hién cua protein tai to hop M khi sir dung
ching vi khuan mang vector hd tro chita gen ma hoa
protein 2b CMV va He-Pro PVY dugc thé hién trén
Hinh 3B, 3C; phan tich bang phin mém Image J, két
qua cho thay rang bang protein rd nét & tat ca cac
mau, dac biét & mau 14 thu ngay thr 6 sau bién nap cé
bang rd nét, ddm nhat. Pidu nay ching to vector hd
tro mang gen ma hoa protein 2b CMV va Hc-Pro
PVY hoat dong tbt va da tang cuong su biéu hién tam
thoi cua gen méd hoa protein M trong 14 thude 1a.
Trong d6, He-Pro PVY cho thay kha ning hd tro tang
cuong biéu hién protein M tdt hon so v&i 2b CMV thé
hi¢n o bang protein dam hon (Hinh 3C). Vi véy, He-
Pro PVY dugc lua chon cho cac thi nghiém tiép theo.

Anh huwéng ciia ndng dp AS dén sy biéu hién tam
thoi ciia gen ma héa protein M

AS 1a céc hgp chat phenol do té bao thuc vat khi
bi thwong tiét ra, c6 vai trd quan trong trong viéc nhan
biét va gin két vi khuan. Vi vay, trong cac thi nghiém
chuyén gen hay biéu hién gen tam thoi st dung vi
khuan 4. tumefaciens, AS thudng duoc thém vao nhu
1a chit dan du va cam tng hoat dong cua nhom gen
gdy doc cua A. tumefaciens gitip cho vi khuan dé dang
xam nhiém va chuyén gen vio té bao thuc vat. Dé
danh gia anh huong cua AS dén sy biéu hién tam thoi
cua gen ma hoa protein M; thi nghiém da duoc thiét
ké voi 3 cong thirc gdm khong bd sung AS va bd sung
AS véi ndng do 450 pM va 600 pM, sir dung ching
khudn 4. tumefaciens chira vector pCB301-35S-M-
Histag-Cmyc-100xELP  va  ching khuin 4.
tumefaciens chira vector hd trg pIBT-35S-HC-Pro
PVY . Thu l4 cdy thubc 1a sau 6 ngay bién nap, tach
chiét protein téng s6 va lai Western blot. Két qua lai
Western blot (Hinh 4) xuat hién bing mau nau c6 kich
thudc ding voi kich thude tinh toan 1y thuyét cia
protein M dung hop ELP (66 kDa). O giéng 2 thu
duoc bang protein twong ing voi nong do AS bang
450 uM dam nhét, diéu nay ching to rang ndng do
AS 450 pM c6 hiéu qua tét nhat cho biéu hién tam
thoi gen ma hoa protem M. Su tang hrong protein M
1a do lwgng khuén xdm nhiém va chuyén gen vao té
bao cay ting lén khi c6 mat AS. Tuy nhién, khi ndng

d6 AS ting 1én 600 puM thi biéu hién protein M lai
giam di, day c6 thé 1a do luong khudn vao ciy quéa
nhiéu kich hoat co ché hoai tir san sinh protease phan
huy protein tich liy trong cdy. Trong mét thi nghiém
trude d6 cua Wydro va ddng tac gia (2006) ciing chi
ra mic do biéu hién cao nhét cua protein GFP dat
duoc khi xam nhidm dich khudn dwoc bd sung AS
ndng do tir 450 - 600 pM. Vi vay, nong d¢ chit din
du tt nhit cho biéu hién tam thoi gen ma héa protein
M dugc xac dinh 1a AS =450 pM.
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Hinh 4. Anh hwéng ctia ndng do AS I1&n biéu hién protein
M. M: marker; 1: AS = 0; 2: AS =450 uM; 3: AS = 600 uM.

Anh huwéng ciia mat d§ vi khuin dén sy biéu hi¢n
tam thoi cliia gen ma héa protein M

Mit d té bao vi khuan dwogc xac dinh boi gid tri
quang phé OD & bude séng 600 nm cua dich long vi
khuan ¢6 lién quan t6i sinh khdi té bao ciia ching
hay s6 lugng t& bao trong mot thé tich nhit dinh.
Trong nghién cuu biéu hién tam thoi, viéc xac dinh
mét d6 vi khuan phu hop, giai doan vi khuan sinh
truong manh m& c6 y nghia quan trong aé hiéu qua
chuyen gen dugc cao nhit. Pé xac dinh nong do
khuan phi hgp nhit cho biéu hién tam thoi gen ma
hoa protein M, thi nghiém bién nap dugc tién hanh
voi dich khuén ¢6 cac gia tri OD(,OO khac nhau, Kkét
hop véi cac diéu kién da dugc téi wu trude do: su
dung vector hd trg pIBT-35S-HC-Pro PVY, ndng do
AS =450 pM. Thu la cay thuoc la sau 6 ngay bién
nap, tach chiét protein tong s6 va lai Western blot dé
danh giad mtrc d6 biéu hién tam thoi coa gen ma hoa
protein M.

o
-’

M KkDa

<

1~
UL S )

2

Hinh 5. Anh hwéng ctia ndng dd vi khuan dén bidu hién tam
thoi cla gen mé hoa protem M. M: Marker; 1,2,3: Mau l&
xam nhiém vé&i ndng do khuan ODggo 1&n Iwot 13 0,2; 0,5 va
1, twvong &ng.

Tir két qua lai mién dich (Hinh 5) va phan tich
bing phan mém Image J dé so sanh d6 dam cua bing
protein, cho thdy protein biéu hién t6t nhét, bang dam
nét nhit ¢ giéng s6 2 twong g vai dich khuén c6 gia
tri ODggo = 0,5. Dich khuan c6 gia tri ODgg bang 0,5
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dén 1 1a giai doan ma sy sinh truong va phat trién ctia
vi khuan dang & pha logarit, vi khuén ting nhanh vé
s0 lugng ciing nhu ning lyc sinh tong hgp manh mé
nhét. Tir két qua nay c6 thé thiy rang, véi mat do vi
khuan ODgg = 0,5 1a hoan toan phtt hgp cho biéu hién
tam thoi gen mi hoa protein M tot nhét. Trong thi
nghiém t6i wu hé thng biéu hién tam thoi ¢ 14 cay
thudc 14 N. benthamiana cua Wydro va dong tac gia
(2006) cing da danh gid anh huong cua ndng do
khuén xam nhlem 1én sy biéu hién tam thoi protein
GFP véi cac nong do khuén thir nghiém 0,1; 0,5; 1,0
va 1,5; két luan khong thdy su khac biét - dang ké mirc
do biéu hién protein GFP khi xdm nhiém cdy & céc
ndng d6 khuin khac nhau. Tuy nhién, trong két qua
nghién ciru nay cho thay ndng d6 vi khuan anh huong
1 rét dén muc d6 biéu hién tam thoi cua gen ma hoa
protein M.

Anh hwéng cia tudi sinh 1y cia la dén sy biéu
hién tam thoi clia gen mé héa protein M

Tudi sinh 1y cta 14 anh huong khéng nho dén
qua trinh bién nap vector dich vao l4. Vi dac tinh 14
cdy luc con non kha néng sinh truong khoe va kha
ning téng hop cic chét cao, 1a gia kha nang sinh
truong kém, déc biét sy tong hop cac chat hau nhu
dién ra rat chdm. Bén canh d6, kha nang xam nhap
clia vi khudn vao 14 non ciing d& hon ¢ 1a gia. Vi vy,
trong thi nghiém nay, vai tro cua vi tri 1a anh hudng
dén qua trinh biéu hién protein dich trong ciy duoc
kiém tra. Dich khuin dugc xam nhiém & céac vi tri 14
khac nhau cta cdy nhu di md ti & phan phuong
phap. Thu la cay sau 6 ngay bién nap, tich chiét
protein tong sb va lai Western blot; ket qud lai
Western blot (Hinh 6), cho thiy ¢ ca 3 miu 14 déu
cho bing c6 kich thudc twong tyr kich thudc 1i thuyét
clia protein M-ELP. Phan tich bang phin mém Image
J dé so sanh d¢ dam nhat ciia biang protein, cho thay
bang protein tach chiét tir mau 14 banh té ddm nét
nhét, sau do dén bang protein tach chiét tir m?lu la
non va cubi cung la bang protein tach chiét tir mau 1a
gia; didu nay thay rang tudi sinh 1y cta l4 anh huong
1o rét dén hiéu qua biéu hién protein tam thoi bing
phuong phap thim loc nho Agrobacterium.

— M 1 2 3

95 e
T2 —

55—
Hinh 6. Anh hwéng cla vi tri 14 dén sy biéu hién tam thoi

clia gen mé héa protein M. M: Marker; M&u la & cac vi tri 1a
non (1), 14 banh té (2), la gia lam (3).
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Anh hwéng ciia tudi cdy dén sy biéu hién tam thoi
ciia gen ma héa protein M

Tudi cta cay lién quan chat ché dén kha ning
Xxam nhlem ctia vi khudn mang gen dich, anh hudng
dén su téng hop protein tai t6 hop va sinh khéi 14 thu
dugc sau xAm nhiém. Vi vy, cdy dung cho biéu hién
tam thoi phai dat tiéu chuin vé sb luong 14, giai doan
phét trién cua 13, d6 cimg cap cua ciy. Dé xac dinh
tudi cdy phu hop, thi nghiém da dugc thiét ké véi cac
cay thudc 14 ¢ do tudi khac nhau; ciy sau khi bién
nap duoc nudi 6 ngay, thu 14, tich protein tong s6 va
lai Western blot dé kiém tra mirc d biéu hién protein
trong la. Két qua lai Western blot (Hinh 7), cho thay 14
& tt ca cac d6 tudi cia cdy (3-8 tudn tudi) sau kh1 blen
nap déu biéu hién protein; 14 cua cdy 4, 5, 6 tudn tudi
biéu hién protein cao nhét, thé hién & bang protein
dam nét nhat trén mang lai va 14 cia cdy 8 tudn tudi co
mtrc d6 biéu hién protein thip nhat.

kDa m 1 2 3 & 5 &

72 a-yo - = &
55 —

Hinh 7, Anh hudng tudi cay dén sw biéu hién ciia gen ma
hoéa protein M M: Marker; 1,2,3,4,5,6: Mau la thu tr cay
3,4,5,6,7,8 tudn tudi sau 6 tudn chuyén gen.

KET LUAN

Diéu kién t6i uu cho sy biéu hién tam thoi gen
ma hoé protein M ciia virus PRRS trong 14 cdy thudc
14 N. benthamiana bing phwong phap thim loc nho
Agrobacterium 13 st dung vector hd trg mang gen
ma hoda protein He-Pro PVY, néng do chét dan du
va cam tmg AS 450 pM, mat do t& bao vi khuin
duogc sir dung dé xam nhidm vao 14 ¢6 gia tri ODggo
b:?mg 0,5, vi tri 14 cho x4m nhiém 13 14 non va 14 banh
té, tudi cdy phu hop dé tién hanh cho xdm nhidm la
tir 4-6 tuan tubi va ngay thu mau 1a tach chiét protein
1a sau 6 ngay bién nap.

Céc diéu kién da duogc toi wu c6 thé ap dung dé
biéu hién, tinh sach protein M ciia virus PRRS bing
phuong phip biéu hién gen tam thoi nho
Agrobacterium nham thu lugng 16n protein cho muc
dich san xuét vaccine thyc vat phong chdng virus
PRRS.

Loi cdm on: Nghién cuu nay dwoc thuc hién voi
kinh phi tir dé tai thuéc nhiém vy nghién cuu thuong



Tap chi Cong nghé Sinh hoc 16(2): 293-300, 2018

xuyén ciia phong thi nghiém Trong diém Cong nghé
Gen, Vién Cong nghé sinh hoc: “Nghién cuu sdn
xudt khang nguyén cia virus gdy bénh lon tai xanh
trong cdy thuoc la N. benthamiana bdng phwong
phép agroinfiltration”. Cdc thi nghiém duwoc tién
hanh ¢6 sir dung cdc trang thiét b ciia Phong Cong
nghé té bao thuc vat, Vién Cong nghé sinh hoc, Vién
Han lam Khoa hoc va Cong nghé Viét Nam.
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OPTIMIZATION OF EXPRESSION CONDITIONS OF GENE ENCODING ANTIGEN M
OF PRRSV IN LEAVES OF NICOTIANA BENTHAMIANA BY AGROINFILTRATION
METHOD

Nguyen Thi Minh Hang"?, Ho Thi Thuong', Nguyen Thu Giang', Pham Bich Ngoc'”, Nguyen Trung
Nam'?, Chu Hoang Ha'*

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

SUMMARY

Reproductive disorders and respiratory swine (Porcine Reproductive and Respiratory Syndrome - PRRS)
is an infectious disease caused by the PRRS virus (PRRSV), spread fast speeds, causing mass death when
infected pigs. M protein is one of the major structural protein of the PRRSV, has a molecular weight of about
19 kDa, encoded by the open reading frame 6 (ORF6), which is used to design a subunit vaccine against back
PRRSV. In this study, conditions for transient expression of the gene encoded the M protein of PRRSV in
leaves of the Nicotiana benthamiana by agroinfiltration method were determined. The results show that
optimal conditions for transient expression of protein M in the leaf are used the simultaneous of the 4.
tumefaciens strain containing vector carrying the gene encoding the protein M and A. tumefaciens containing
vector carrying gene encoding supported protein HC-Pro PVY, concentration of acetosyringone with 450 uM,
the bacterial cell density used to infect into leaf with ODg is 0.5, The physiological age of the leaf suitable for
infecting bacteria was young leaf and mature leaf of tobacco plants 4 to 6 weeks of age, and the transient
expression time of gene encoding protein M of PRRSV in tobacco leaves is most effective 6 days after
infecting. This agroinfiltration method can be used to express large amounts of protein - antigen M of PRRSV
in tobacco plants to produce vaccines against this virus.

Keywords: Agroinfiltration, Nicotiana benthamiana, protein M, PRRSV, transient expression
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