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TOM TAT

Tiéu chay cép ¢ lgn (Porcine Epidemic Diarrhea, PED) la mot bénh truyén nhiém véi ty 18 tir vong
cao, dic biét & heo con dang bl me. Trong sb cac protein cau trac cua virrus gy bénh ti€u chay cap ¢
lon (Porcine Epidemic Diarrhea Virus, PEDV), protein S gom 2 tleu phan S1 va S2 trén bé mat PEDV,
1a mot homotrimer protein, dong vai tro quan trong trong viéc gan virus vao cac thy thé té bao. Trong
do, tiéu phan S1 duoc xem nhu 1a tiéu phan quan trong trong viéc phat trién vaccine hiéu qua chdng lai
PEDV. Trong nghién ctru nay, véi muc tiéu biéu hién S1 dudi dang cau trac nguyén ban trimer va
oligomer cua trimer dya vao tuong tic S-tag va S-protein, doan gen ma héa protein S1 cia PEDV dugc
gan v6i motif GCN4pIl, GCN4plI-Stag, sau d6 duoc gin vector tach dong pRTRA dudi sy didu khién
ctia promoter 35S CaMV, tiép dén toan bo cassete nay duoc chén vao vector pCB301 va bién nap vao
chung Agrobacterium tumefaciens dé biéu hién tam thoi trén cdy thude 14 Nicotiana benthamiana. Sy
biéu hién cua cac protein S1 tai t6 hop trong cdy thude 14 di dugc xac dinh bang phwong phap Western
blot. Két qua cho thiy mirc d biéu hién cua cdc protein S1 trimer va S1 trimer S-tag trong cay thude 14
la bang nhau, didu nay ciing chi ra rang viéc dung hop S-tag khong lam anh huong dén muc do biéu
hién cua protein, tuy nhién mue do biéu hién cua cac protein S1 1 twong dbi thap, dat 0,005% protein
tan tong s0. Thém vao d6, su biéu hién dong thoi ctia hai protein S1 trimer S-tag va Sprotein-tp trong 14
thudc 14 N. benthamiana khi bién nap dong thoi hai chung A. tumefaciens mang vector twong mg ciing
da duoc xac dinh bang Western blot. Day 1a nghién ctru tién dé cho viéc phat trién vaccine tiéu don vi &
thuc vét phong chdng sy 1y nhiém ciia PEDV.

Tir khoa: Agrobacterium tumefaciens, biéu hién tam thoi, PEDV, protein S1 tai to hop, vaccine thuc vat

MO DAU

Tiéu chay cdp & lon (Porcine Epidemic
Diarrhea, PED) 1a mét bénh truyén nhidm véi ty
1¢ tir vong cao, dac biét & heo con dang bu me
(Jung et al., 2015). Khi lon khi bi lay nhiém voi
PEDV qua duong miéng, PEDV sé& di chuyén
dén rudt non va nhan 1én nhanh chéng tai 1ong
nhung rudt non, pha huy hé thong 16ng nhung
rudt, lam teo va ngan 1ong nhung rudt non. Picu

nay lam giam hoat dong cla cac enzyme bé mat
rudt non, lam giam sy hap thu dinh dudng, din
dén lon bi tiéu chay, coi coc, non mura, mat
nuée, cudi cung lon bi chét. PED va virus gay
bénh tiéu chay cdp PEDV duogc phat hién & lon
chau Au vao nhitng nim 1970 (Oldham et al.,
1972), sau d6 bung phat 1& té & nhiéu nudc nudi
lon & chdu A, bao gom Han Qudc, Trung Qudc,
Thai Lan va Philippines. PEDV dugc phat hién
6 Viét Nam tr nam 2009 (Kim et al., 2015).
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Nam 2010, cac ching PEDV mdéi va ¢6 doc luc
cao da duogc xac dinh ¢ Trung Quéc, di tan
cdng vao céc trang trai nudi lon véi ty 1& méc
bénh & lon tir 80 dén 100% (Tian et al., 2013).
Sau d6 dich bénh lay lan sang mot s6 quic gia
khac din dén thiét hai kinh té nghiém trong cho
nganh chan nuoi lon (Chiou et al., 2015).

PEDV thudc chi Alphacoronavirus, ho
Coronaviridae, 1a mot loai virus ¢6 vo boc chira
bd gen RNA duong, don chudi dai 28 kb. Bo
gen PEDV bao gém nim khung doc mé (ORF)
mé& hoa cho ba protein phi ciu trac (ORFla, 1b,
va ORF3) va bdn protein ciu trac (spike [S],
protein v6, mang va nucleocapsid) (Song et al.,
2012). Trong so cac protein cau trac cua PEDV,
protein S trén bé mat PEDV dong vai tro quan
trong trong viéc gin virus vao cac thu thé té bao
(Chang et al., 2002). Ngoai ra, protein S la muc
tiéu dé trung hoa cam ung khang the vino chua
cac epitope trung hoa virus va 13 yéu t& quyét
dinh khang nguyén (Song et al., 2012). Protein
S duoc lép rdp tu nhién tao thanh cdu truc
trimer voi mot s6 vi tri glycosyl hoa duge du
doan (Walls et al., 2016). Protein S hinh thanh
dang trimer va dong vai tro quan trong trong
viéc tuong tac voi cac phan tir thu thé cua té bao
cha (Cruz et al., 2008). Su phan cit cta protein
S thanh S1 va S2 14 quan trong ddi v6i sy xAm
nhap ctia PEDV chung dai vao trong té bao
nhung khéng phai voi ching PEDV dé thich
(g trong nudi ciy té bao. Dot bién da diém cua
protein S tao thanh 2 nhém PEDV khac nhau,
G1 va G2 (chung dai va chung bi dot bién)
(Chen et al., 2013) va nhitng nghién ctru gin
day cho thiy ring d c6 nhiing bién ddi khang
nguyén xuit hién gitra G1 va G2 (Wang et al.,
2016).

Tiéu phan S1 c6 chira amino acid tir 21-793
bao gdm: NTD (tir acid amin 21 dén 324) va
CTD (tir acid amin 253 dén 638) (Leeet al.,
2015) dugc lién két voi porcine aminopeptidase
N (pAPN). pAPN c0 vai tro quan trong trong
viéc dung hop mang va xam nhap cla virus, no
cling la khang nguyén muc tiéu cho viéc san
sinh khang thé trung hoa (Deng et al., 2016).
Do vay, su bién dbi cua S1 da dugc su dung
rong rii cho nghién ctru vé tién hoa va da dang
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di truyen cua PEDV (Suzuki et al., 2015). Tiéu
phan S1 dugc xem nhu la tiéu phan quan trong

trong viéc phat trién vaccine hiéu qua chong lai
PEDV (Makadiya et al., 2016).

Viéc phat trién vaccine nhanh chéng, an
toan va hiéu qua dé bao vé lon chdng lai PEDV
1a diéu hét strc can thiét. Mot sb vaccine PEDV
séng nhugc ddc, dua trén cac chung PEDV dai,
nhu CV777 (Sun et al., 2016), DR13 (Park et
al., 2011) va 83P-5 (Sato et al., 2011) da duoc
phat trién & chau A trong nhiéu nam. Tai Hoa
Ky, hai loai vaccine dugc cip phép co diéu kién
bao gdm vaccine dya trén vector alphavirus
(vaccine Harris) va vaccine PEDV vo hoat
(Zoetis) co san trén thi truong. Tuy nhin, mot
sO nghlen ctru cho thay, chung khoéng hiéu qua
trong viéc phong chéng PEDV (Langel et al.,
2016). Cho dén nay, khoéng cé loai vaccine
thuong mai nao c6 hiéu qua dé kiém soat PED
trén toan thé gidi. Vaccine tiéu don vi tir thuc
vat da duoc bao cao ¢6 uu diém chung 1a chi phi
san xuét thip, dé mo rong quy md, chi phi co s¢
ha ting thap, tinh 6n dinh cao (Topp et al.,
2016). Phuong phap biéu hién tam thoi & N.
benthamiana da dugc chimg minh la mot
phuong phap rat nhanh va hiéu qua dé tao ra
protein tai t6 hop trong thuc vat (Chen et al.,
2013). Nhu vay, huéng nghién cu san xuit
protein S1 tai t6 hgp & thuc vat nho cong nghé
biéu hién tam thoi 14 ¢6 trién vong.

Dé nang cao hiéu qua cua vaccine tai to hop
duoc san xuit ¢ thuc vat trong viéc kich thich
kha ning giy dap Gmg mién dich chdng lai su
x4m nhiém cua PEDV, viéc biéu hién protein
S1 duéi dang ciu tric nguyén ban trimer la
hudng nghién ctru dugc quan tam. Trong nghién
ctru nay, ching tdi nghién ctru dé thiét ké va
biéu hién duoc protein S1 dudi dang cdu trac tu
nhién (trimer) thong qua viéc dung hop motif
GCN4pll. Ngoai ra, véi muc tiéu tang khé nang
dap wng mién dich hon nita, chung t6i da dong
thoi nghién ctru thiét ké va biéu hién S1 dang
oligomer cua trimer dya vao tuong tac S-tag va
S-protein. Pay 1a hai san phdm duoc tao ra tir sy
phan cit gi¢i han ciia RNase A véi subtilisin. S-
tag c6 chua acid amin tur 1-20, trong khi do
protein S co6 chira acid amin tr 21-124. Hai
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doan nay hinh thanh phirc hop 6n dinh goi 1a
RNase S, v6i kha nang bao toan hoat tinh
ribonuclease. Phan Trong Hoang va dong tac
gia (2017) da chimg minh rang viéc dong biéu
hién khang nguyén H5 trimer dung hgp S tag
v6i khang nguyén S protein-tp tao ra HS
oligomer c6 khéi lugng phan tir 1on hon va ¢
kha ning gy dap tmg mién dich tot hon khi gy
dap tng mién dich trén chudt. Cho dén nay,
chua ¢6 nghién clru nao vé su biéu hién cua
protein S1 trimer va oligomer ¢ thuc vat. Nhu
vay, xudt phat tir nhitng co s& khoa hoc va thuc
tién trén, viéc nghlen ctru thiét ké va biéu hién
protein S1 trimer va S1 oligomer dua vao tuong
tac S-tag va S-protein-tp ¢ thuc vat 1a c6 trién
vong. Trong nghién ctru nay, ching toi trinh bay
két qua nghién clru sy biéu hién tam thoi cia
protein S1 tai t& hop trong ciy thudc 1a N.
benthamiana bang cong nghé biéu hién tam
thoi.

VAT LIEU VA PHUONG PHAP
Vit ligu
Vat ligu thuc vt

Cay thudc 14 N. benthamiana 4-5 tuan tudi
dugc trdng thiy canh trong nha kinh & 22°C,
chiéu sang 16 gio sang/8 gid tdi, do 4m 55% tai
Phong Cong nghé té bao thuc vat, Vién Cong
nghé sinh hoc

Vector, chiing vi khudn va khang thé

Vector pRTRA-35S-SP-H5-GCN4pll-His-
cmyc-KDEL, pRTRA-35S-SP-H5-GCN4plI-
Stag-His-cmyc-KDEL va pCB301-35S-SP-
Sprotein- tp His-cmyc-KDEL do Phan Trong
Hoang va dtg (2013, 2017) cung cap. Vector
pCB301-Kan dugc cung cap bai Xiang va dtg
(1999).

Chang vi khuan Escherichia coli DH5a
dugc st dung nhu té bao chi cho budc nhan
dong gen; Chung Agrobacterium tumefaciens
C58C1 PGV2260 do Phong Cong nghé té bao
thuc vat, Vién Cong nghé sinh hoc cung cép.

Khang thé khang cmyc dugc cung cép boi
Vién Di truyén thuc vat va Nghién clru cay

trong, CHLB Purc. Khang thé anti-mouse 1gG
cong hop HRP (Invitrogen).

Cdp moi sir dung

Cip moi 35S-SQF (5’- CACTGACGTAAG
GGATGACGC-3’) va  35S-Term  (5°-
CTGGGAACTACTCACACA-3’) duoc su
dung dé khuyéch dai va giai trinh tu gen SI.
Moi duge tong hop boi Cong ty LTD Sinh hoa
Phu Sa, Viét Nam.

Phuwong phap

Thiét ké vector tach dong gen ma hoa protein
S1 cua PEDV

Poan DNA ma hoéa protein S1 (1-2316
nucleotie) cta chiung PEDV dang giy bénh ¢
Viét Nam (c6 ma sd truy cap GenBank:
KT941120) dwoc gan hai dau véi trinh ty cua
enzyme BamHI ¢ dau N va PspOMI (Bsp1201)
& dau C, t&i wu ma biéu hién trong thudc 14 va
tong hop nhan tao boi Céng ty POCH (Life
Science Missouri City, Texas 77489), sau do
dugc gén vao vector tach dong. Dé thu doan
DNA ma hoa protein S1, vector tach dong dugc
nhan dong trong E. coli DHSa, sau d6 plasmid
duoc tach chiét va xu ly voi enzyme cat gioi
han BamHI va Bsp120I theo huéng dan cua nha
san xuat (Thermo Fisher Scientific). Bng thoi
vector tach dong pRTRA-35S-SP-H5-GCN4plI-
His-cmyc-KDEL  va  pRTRA-35S-SP-H5-
GCN4pll-Stag-His-cmyc-KDEL cling dugc Xt
ly bang BamHI va Bsp1201, dé loai bo gen ma
hoa protein H5. Poan DNA mé hda protein S1
sau d6 duoc gan vao 2 vector pRTRA trén bang
enzyme T4 ligasse theo huéng dan ciia nha san
xuit (Thermo Fisher Scientific). Plasmid téi t6
hop dugc bién nap vao té bao E. coli DH5a va
chon loc khuan lac trén méi truong thach LB b
sung khang sinh chon loc carbenicilin 50 mg/L.

Dé chon nhiing dong E. coli mang plasmid
tai to hop pRTRA-35S-SP-S1-GCN4plI-His-
cmyc-KDEL (viét tit 1a pRTRA-S1-pll) va
PRTRA-35S-SP-S1-GCN4pll-Stag-His-cmyc-
KDEL (viét tat 1a pRTRA-S1-plI-Stag) , ching
t6i tién hanh phan wng PCR khuan lac sir dung
cap moi 35S-SQF/35S-Term. Thanh phédn cua
phan ng PCR khuén lac bao gdm: 25 pL hdn
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hop bao gém 0,15 uM primer; 0,1 pM dNTP;
1,25U Pwo SuperYield DNA polymerase, 2,5
pL dém 10X Pwo SuperYield PC va 20 ng
khuon. Qua trinh nhan doan gdm céc budc sau:
94°C/3 min; 32 chu ky lap lai cac budc 94°C/30
s, 55°C/50 s, 72°C/1 min; 72°C/10 min, san
pham duoc giir ¢ 4°C va dién di kiém tra trén
gel agarose 0,8%. Tiép dén, plasmid tai t6 hop
duoc xac nhan bang phan tng cat véi enzyme
giéi han BamHI va Bsp120l. Cubi cung plasmid
pRTRA mang gen ma hoa protein S1 dugc giai
trinhty dong theo phuong phap cta Sanger va
dtg (Sanger et al., 1977) sir dung cap moi 35S-
SQF va 35S-Term. Cac trinh tu nucleotide duoc
phan tich bing BioEdit 7.0 va Lasergen 7
(DNAstarinc., Madison, WI, USA).

Thiét ké vector biéu hién thec vit mang gen
ma hoa protein S1 ciia PEDV

Céc vector pRTRA c6 chira doan gen ma
hoéa cua khang nguyén S1 va pCB301 duoc
phan cit bang HindIII va loai b gbc phosphate
v6i SAP. San pham ghép nbéi DNA vao vector
pCB301 dugc bién nap vao té bao E. coli DH5a
va chon loc khuan lac trén moi truong thach LB
¢6 b6 sung kanamycin 50 mg/L. Cac plasmid tai
t6 hop pCB301-35S-SP-S1-GCN4plI-His-
cmyc-KDEL va vector pCB301-35S-SP-S1-
GCN4pll-Stag-His-cmyc-KDEL sau khi dugc
chon dong bang PCR khuan lac voi cap moi
35SQF va 35S-Term dugc cit bang enzyme gioi
han Ncol s& dugc bién nap vao vi khuin
A.tumefaciens C58C1/pGV2260 bang phuong
phap xung dién dé phuc vu cho thi nghiém biéu
hién tam thoi.

Biéu hi¢n tem thoi protein tai té hep trong 14
thuac 14 N. benthamiana

Hai khuin lac cia chung A. tumefaciens
mang vector chira gen ma hoa cho protein He-
pro va hai khuidn lac cia hai ching A.
tumefaciens mang timg vector pCB301 tai t6
hop dugc cho vao moi ong falcon riéng biét co
chira 5 mL LB ¢6 bd sung khang sinh chon loc
carbenicilin 50 mg/L, kanamycin 50 mg/L,
rifamycin 50 mg/L. Khudn duoc nuéi lic 120
rpm/min, 14-16 h & 28°C. Tiép tuc chuyén toan
bd dich khuan nudi ciy trén vao binh chira 50
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mL LB va tiép tyc nudi khoang 14-16 h. Khuan
dugc thu nhan bang cach ly tam 5000 rpm/min
trong 10 min ¢ 4°C. Cén khuan A. tumefaciens
chira cau tric mang gen md protein S1-
GCNd4pll, protein S1-GCN4pll-Stag hodc can
khuan chtra cdu tric mang gen ma protein S1-
GCN4plI-Stag va S protein-tp (cho viéc dong
biéu hién S1 oligomer) dugc tron voi  can
khuin mang céu trac mang gen mi héa HcPro,
sau d6 dugc hoa tan trong dém MES (10 mM
MgCI2, 10 mM MES, pH 5,6) t&i khi ODsggo dat
gia tri 1. Dich huyén phd vi khuan dugc ding
cho bién nap vao cac la non trén cay N.
benthamiana bang hut chan khong trong thoi
gian 1 min 30 s, 27 inches, 0 atm. Cac ciy thudc
I& sau khi bién nap duogc dua trd lai vao nha ludi
dé tiép tuc phat trién. Sau 6 ngay bién nap, toan
bd 14 dugc thu va bao quan ¢ -80°C.

Ddnh gid sw biéu hign tam thoi ciia protein S1
tai té hgp trong cdy thuoc la N. benthamiana
bang Western blot

Mau 14 thubc 14 dugc cho vao ong 2 mL da
dugc bd sung 2 vién bi trude d6, sau do duoc
lam lanh trong Nito 1ong. Mau 1a dwoc nghién
bing may Mixer Mill MM 300 (Retsch, Haan,
Germany), sau d6 protein tong s dugc chiét
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 min
va ly tdm 19.000 rpm, 30 min, 4°C. Mudi dén
ba muoi pg protein sau khi duoc phan tach bang
dién di SDS-PAGE (10% polyacrylamide), sau
d6 chuyén Ién mang nitrocellulose bang may
chuyén mang Fast blotter (Thermo Fisher
scientific) ¢ 25V, 1,3A trong 20 min. Sau khi
dugc blocking bang sira tach béo 5% pha trong
PBS qua dém, mang dwoc u V6i khang thé
khang cmyc trong 2 h. Tiép dén mang dugc rua
ba lan vai sira 0,5% pha trong PBS, mdi lan
cach nhau 5 min. Sau d6 mang duoc U Vi
khang thé anti-mouse IgG cong hop HRP trong
1 h. Sau d6, mang tiép tuc dugc rira ba lan voi
sita 0,5% pha trong PBS, mdi 1an cach nhau 5
min, va lan cudi véi PBS. Sy ¢6 mat caa S1 gén
cmyc trong mau dugc phat hién nho phan ang
hién mau bang co chat DAB duéi sy c6 mit cua
0,04% H,02. Mtic do biéu hién cua cac protein
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dugc ban dinh lugng dya vao do Sang cua bang
sau khi dinh lugng bang phan mém ImageJ va
duong chuan dugc xay dung dua trén nong do
protein chuan TNF-ELP (100 ng, 200 ng, 400
ng, 800 ng).

KET QUA VA THAO LUAN

Thiét ké vector tach dong gen ma hoa protein
S1 cua PEDV

Théng tin vé trinh ty gen ma hoa protein S1
cua cac chung PEDV da gay bénh ¢ Viét Nam
dugc thu thap tor Ngan hang gen qudc té NCBI
va dua trén cac cong bé cua Kim va dong tac
gia (2015). Theo Kim va dtg (2015), khi phéan
tich da dang di truyén cua cic trinh tu
nucleotide ma hoa protein S cuia cic ching
PEDV tir Viét Nam cho thdy c6 2 nhém khéc
nhau. Chung PEDV (HUA-PED45 va HUA-
PEDA47) thugc nhom G2b, cung nhom vai cac
chung cua Trung Qudc, My va Han Québc da
bung nd vao cac nam 2010, 05/2013 va
11/2013. Trong khi d6, 6 chung thu thap &
Quang Tri lai thuoc nhom G1b, cung nhom véi
céc ching & Trung Qudc va My. Nhu vdy, cac
ching PEDV cuia Viét Nam dugc xac dinh trén
lon c6 genotype thude ca 2 nhém G2b va G1b.

Sau khi tim kiém va khai thac thong tin trén
Ngan hang gen qudc té NCBI, chiing t6i di lya
chon duoc trinh tu nucleotide cia gen ma héa
cho khang nguyén S1 caa chung PEDV (véi méa
s6 GenBank: KT941120) bao goém 2316
nucleotide mé héa cho 772 acid amin. Khi biéu
hién trong té bao thuc vat, véi muc dich giir lai
protein khang nguyén S1 & ludi noi chat, ching
t61 dé loai bo chudi peptide tin hiéu gdm 18 acid
amin dan dau. Bong thoi, trong qué trinh thiét
ké vector chuyén gen sau nay, chdng toi s& st
dung doan trinh ty gém 75 nucleotide ma héa
cho LeB4 ER-signal peptide 1a doan peptide tin
hiéu cua gen LeB4 (ma hda cho protein legumin
type B & cay dau ngua Vicia faba) dé ndi ghép
véi doan gen S1.

Dé cai bién ma theo huéng phl hop véi bo
méy san xuat protein ctia thuc vat, cac codon
hiém va céc trinh tu gay bit 6n cho qua trinh

phién md nhu ATTTA da duoc loai bo. Mac
khac, dé thuan tién cho viéc cit va ndi ghép gen
trong qua trinh thiét ké vector chuyén gen vao
thuc vat, hai vi tri nhan biét cia BamHI va
Bsp1201 dugc thém vao dau 5° va 3’ caa gen S1.
Viéc ddi ma duoc ching toi thuc hién dya trén
co s Cac bo ma thay doi sao cho phl hop Véi
hé théng biéu hién ¢ thuc vat nhung khong 1am
thay doi trinh ty cua acid amin. Trinh ty
nucleotide va trinh tuy acid amin suy dién cua
cac doan gen trude va sau khi ddi ma dugc kiém
tra va so sanh bang phan mém BioEdit. Két qua
cho thay, cac vi tri sai khac khong lam anh
hudng dén qua trinh dich m4, trinh ty axit amin
suy dién tir cac gen van dat do twong ddng la
100%. Trinh ty gen S1 da d6i ma va thiét ké
thém cac diém cit cua BamHI va Bsp120I1 duoc
dat téng hop nhan tao va nhan dong trong
vector thuong mai pEZ-Amp-S1.

Két qua dién di san phiam cat vector pEZ-
Amp-S1 voéi BamHI va Bsp1201 dé thu nhan
doan gen ma héa protein S1 va san pham cat
plasmid pRTRA tai t6 hop voi BamHI va
Bsp120I dugc thé hién & hinh 1A. Két qua thu
dugc cac bang doan dung nhu kich thugc ly
thuyét cua gen ma hoa S1 (khoang 2,3 kb),
khung vector pRTRA chira cassette biéu hién
(khoang 3,7 kb). Két qua kiém tra cac dong
khuan lac mang plasmid pRTRA tai t6 hop bang
PCR khuan lac duoc thé hién & hinh 1B. Két
qua thu dugc cdc bang duang kich thudc ly
thuyét. Trong phan ung PCR khuan lac, khi sir
dung cap mdi 35-SQR/35-Term s& nhan duoc
doan c6 kich thugc 2788 bp. Trong khi do, dé
chon dung plasmid tai t6 hop, khi xir ly véi
BamHI va Bsp120l, két qua cho cac biang c6
kich thudc twong tng la khoang 2,3 kb (kich
thugc cua gen S1) va 3,7 kb (kich thudc cua
khung vector pRTRA). Dong khuan lac s6 3 va
s 4 cho cac bang thu duge dang so véi tinh
toan: khoang 2,7 kb (twong tng véi kich thudc
cua gen S1 + promoter 35S) trong phan ung
PCR khuan lac (hinh 1B) va 2 bang khoang 2,3
kb (twong wng véi kich thudc cua gen S1) va
3,7 kb (twong wng véi kich thudc caa khung
vector pRTRA) sau khi xir Iy bang BamHI va
Bsp120l (hinh 1C). Két qua, ching toi da thu
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So dd cassette biéu hién cua hai ciu tric trén
duoc trinh bay & Hinh 2.

dugc dong plasmid tai t6 hop mang vector
pRTRA-S1-pll va vector pRTRA-S1-pll-Stag.

1 M 2

Kb

~3,7

4
3
2 ~23
15
A
Kb 1. 2 3 4 m Kb
1 2 3 4 5 6 7 8 9 10(4) M

Hinh 1. Két qué thiét ké vector tach dong mang gen ma hoéa S1 tai td hop clia PEDV. A. Két qua x& ly vector
thwong mai pEZ- Amp -S1 va vector pRTRA-35S-SP-H5- GCN4pll- His-cmyc-KDEL béng enzyme BamHI va
Bsp120l. B. Két qua PCR khuén lac chon loc cac dong khuan lac mang gen ma héa S1 tai t& hop bang cap
moi 35SSQF /35Term; 1-5: dong khuan lac mang céu tric pRTRAS1-pll; 6-10: dong khuén lac mang céu tric
PRTRA Si1-pll-Stag. (+): Péi chirng dwong; plasmid pRTRA-35S-SP-COE-GCNA4plI-Stag-His-cmyc-KDEL.
Marker: GeneRuler 1 kb DNA Ladder (Thermo Fisher Scientific) C. Két qua dién di san pham sau khi xt ly v&i
enzyme BamHI va Bsp120l chon loc cac dong khudn pRTRA tai t& hop mang gen ma héa S1. 1,3: dong
plasmid mang c4u trac pRTRAS1-pll; 2,4: dong plasmid mang cAu tric pRTRA -S1pll-Stag.

SP GCN4PII Cmyc-tag

Protein

! I CaMV 35S terminoter S1-GCN4plI

His-tag KD}:L

‘CaMV 35S promoter

S tag

.I I CaMV 35S promoter S1-GCN4plI-Stag

His-tagKDEL

‘CaMV 35S promoter

Hinh 2. So db cassette bidu hién mang gen m& héa protein S1 tai td hop.

bang vach dung theo kich thudc tinh toan ly
thuyét ctia cassette biéu hién (khoang 3,1 kb),
dugc thé hién & Hinh 3A. Két qua klem tra
plasmid pCB301 tai t6 hop mong mudn bang
phan tmg PCR khuan lac va cat bang Ncol dugc

Thiét ké vector biéu hién mang cau tric
pCB301-S1-pll va pCB301-S1-pll-Stag va
tao chiing A. tumefaciens mang vector tai to
hop twong trng

Két qua dién di san pham sau khi xu ly
vector pRTRA tai t6 hop voi Hindlll dé thu
cassette biéu hién chtra doan gen ma hoa Sl1-
GCN4pll va S1-GCN4pll-Stag thu dugc cac
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thé hién & Hinh 3B, 3C. Dong khuén lac s6 1 va
s6 2 cho cac bang vach thu duoc déu dang so
véi tinh toan ly thuyét (4,1 kb va 4,6 kb) véi
dung chiéu quan tdm. Két qua trén cho thay
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ching t6i da thiét ké thanh céng 2 vector
chuyén gen pCB301-S1-pll va pCB301-S1-pll-
Stag.

Dé biéu hién cac protein tai to hop & thuc
vat, cac plasmid tai to hop da duoc bién nap
vao té bao A. tumefaciens C58C1. Két qua dién

e
=
N
w

who

C

di san pham PCR khuén lac thu dugc cac bing
vach theo dung kich thuéc 1y thuyét (khoang 2,7
kb), két qua thé hién qua Hinh 3D. Két qua PCR
khuén lac cho thiy ching t6i da tao duoc dong
A. tumefaciens mang vector tai to hop tuong
ung.

10 M Kb

—_3

2 34 5 6 7 8 M (+) Kb

D

Hinh 3. Két qua thiét k& vector bidu hién mang gen ma hoa protein S1 tai t& hop. A. Két qua xt Iy vector
PRTRA-S1-pll va pRTRA-S1-pll-Stag bang enzyme Hindlll. 1.X& Iy vector pRTRA-S1-pll; 2. X ly vector
PRTRA-S1-pll-Stag; B. K&t qua PCR khuén lac chon loc cac dong khudn lac mang gen mé héa S1; 1-5: Dong
khuan lac chra vector pCB301S1-pll. 6-10: Dong khuan lac mang vector pCB301 -S1-pll-Stag. C. Két qua
dién di s&n phdm sau khi x& ly v&i enzyme Ncol chon loc cac dong khudn pCB301 tai t6 hop mang gen méa
héa S1. 1: cac dong ngwoc chiéu chiva vector pCB301 -S1-pll; 2: dong nguoc chidu chira vector pCB301 -S1-
pll-Stag; 3: dong xudi chiéu; D. K&t qua chon dong vi khuan A. tumefaciens mang vector tai té hop béng PCR
khuén lac; 1-4: Dong khuén lac chira vector pCB301 -S1-pll. 6-10: Dong khuan lac mang vector pCB301S1-
pll-Stag, (+) déi chirng dwong: plasmid pCB301 tai t& hop mang gen S1 dwoc s& dung lam khuén. Marker:

GeneRuler 1 kb DNA Ladder (Thermo Fisher Scientific)

Panh gia sy biéu hién tam thoi cia cdc
protein S1 tai to hop ¢ thuc vt

Sy biéu hién tam thoi ciia cac protein S1 tai
t6 hop duogc danh gia bang phan tmg Western
blot sir dung khang thé khang c-myc. Két qua
kiém tra su biéu hién cua cac protein S1 dugc
thé hién ¢ Hinh 4. Két qua cho thdy, cac protein
S1-GCN4pll va S1-GCN4plI-Stag da duge biéu
hién trong thudc 14, tuy nhién, theo tinh toan Iy
thuyét, kich thudc protein S1 tai td hop 1a 86,9
kDa, kich thudc thuc té thu duoc 1a khoang 150
KDa. Piéu nay c6 thé dugc giai thich 1a do trén
protein S1 c¢6 cac vi tri N-glycosylation
(Makadiya et al., 2016), diéu nay lam anh
huong dén sy di chuyen cla protein trong qua
trinh dién di. Mtc d6 biéu hién cua céc protein

S1 tai to hop trong thuc vat dugc tinh toan dya
vao d0 dam, nhat ctiia cac bang vach khi phan
tich bang phin mém ImageJ st dung ddi ching
duong TNF-ELP (Conrad et al., 2011) (100 ng,
200 ng, 400 ng, 800 ng) dé xay dung duong
chuin. Mirc d6 biéu hién cua cac protein S1
trimer va S1 trimer S-tag sau khi dugc tinh toan
la 0,005% protein tan tong s6. Nhu vy, viéc
dung hop S-tag khong 1am anh huéng dén mirc
dd biéu hién cua protein. Trong khi do, su biéu
hién ctia S protein-tp lai cao hon. Mirc do biéu
hién cua S-protein dugc tinh toan 1a khoang
0,25% protein tan tong sd.

Khi'd(”)ng bién nap ching A. tumefaciens
mang cau truc pCB301-35S-SP-S1-GCN4pll-
His-cmyc-KDEL va  pCB301-35S-SP-S1-
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GCN4pll-Stag-His-cmyc-KDEL, S1 oligomer
dugc hinh thanh dya vao tuwong tac cua S-tag va
S protein, md hinh tao thanh S1 oligomer duoc
mo phdéng ¢ Hinh 5. Nghién ciru trudc day cho
thdy rang, chi c6 15 acid amin ¢ dau N cua
RNase A (1-15 aa-S tag) 1a can thiét cho viéc tai
thiét 1ap toan bo hoat dong RNase S voi S
protein (Kim et al., 1993). Trong qua trinh nay,
S-tag két hop véi S-protein da dugc cudn gip va
sau d6 tai cudn gap Hién tai, twong tac cua S-
tag va S-protein da duoc ap dung dé phat hién
va tinh sach protein tai td hop dua vao tinh sach
ai lyc. Hon nira, sy twong tac ai lyc cao giira S-
protein va S-tag (Kd=1.1 x 107 M) da duoc sir
dung dé dan thudc (Asai et al., 2005).

Sy biéu hién cia timg protein S1-GCN4-
Stag va S protein-tp ¢ trong thudc 1a khi dong
biéu hién cling dugc xac nhan bé“mg Western
blot str dung khang thé khang c-myc. Tuy nhién,
murc d6 biéu hién cia cac protein cling tuong
dbi thap, chi chiém 0,255% protein tan tong sb.
Chua c6 mot cong bd nao vé sy biéu hién cua
protein S1 ¢ thyc vat. Viéc biéu hién protein S1

H6 Thi Thuong et al.

tai t6 hop dd duogc nghién ciu trong cac (101
tugng khac nhu trong baculovirus, nAm men, té
bao dong vat (Makadiya et al., 2016). Cac
nghién ciru vé su biéu hién protein tai to hop
cua PEDV ¢ thuc vat chu yeu tap trung vao biéu
hién mot phan cua S1, ving chira epitope trung
hoa CO-26K equlvalent (COE). Sy biéu hién
cua S1-COE trong cac cay trong chuyén gen
nhu Iia, ngd, thudc 14... dao dong tir 0,083%
dén 2,1% (Bae et al., 2003; Huy et al., 2012;

Kun et al., 2014). Trong nhitng nd lyc nghién
ctru dé tang cudng mic do biéu hién protein &
thuc vat, Phan Trong Hoang va dtg (2013) da
chimg minh riang protein H5 dung hop ELP da
gitip ting cuong biéu hién rat nhiéu lan protein
H5 khong dung hop ELP (Phan et al., 2013). Vi
vay, cac nghién ctru tiép theo can tip trung dé
tang cuong su biéu hién cia toan b protein S1
tai t6 hop bang cach dung hop thém cac motif
nhu ELP hodc biéu hién ving S1-COE trong
thuc vat, sau do danh gia kha nang gay dap ung
mién dich trén dong vat thi nghiém.

&\,\9
el
XQQ
3] N
9‘?0" \'o"@ QQQ
N N Q S
R R g Q\
ooé & v@g & o TNF-ELP (ng)
o o {&b «\g
100 200 400 800
~ 150
R 1 —— - -
- ~ 22
A B

Hinh 4. Banh gia sy biéu hién clia cac protein S1 tai té hop & thyc vat bang Western blot sir dung khang thé
khang c-myc. Ba mwoi ug protein tan tdng sé dwoc dién di trén SDS-PAGE gel 4-12%.
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A
/x\\

S1-pll-tag

/X\

S-tag

0

S-Protein-tp

Pong biéu hién & thyc vat

D

.

Hinh 5. M6 phéng s hinh thanh S1 oligomer & thyc vat dwa vao twong tac S-tag va S-protein.

KET LUAN

Trong nghién ctru nay, chung ti da thiét ké
va biéu hién thanh cdng protein S1 tai t6 hop
dung hop GCN4pll, GCN4plI-Stag. Mic dau,
muc do biéu hién cua protein S1 trimer va
protein S1 oligomer tao ra nho tuwong tac S-tag
va S-protein-tp la tuong dm thap, tuy nhién day
1a nghién ctru dau tién vé viéc bleu hién protein
S1 & thuc vat, diéu nay s€ la tién dé cho viée
phat trién vaccine tiéu don vi ¢ thyc vat phong
chéng su 14y nhiém cua PEDV.

L0’1 cam on: Két qud nghién ciu nay thugc de

ai “Nghién ciru biéu hién SI oligomer tdi to
hap cua Porcine epidemic diarrhea virus
(PEDV) - gdy bénh tiéu chay cdp ¢ lon trén cdy
thuéc la Nicotiana benthamlana dinh huong tao
vaccine thé hé moi”, mad s6 dé tai
VAST02.02/18-19.
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TRANSIENT EXPRESSION OF RECOMBINANT S1 PROTEIN OF PORCINE
EPIDEMIC DIARRHEA VIRUS IN NICOTIANA BENTHAMIANA

Ho Thi Thuong?, Le Thu Ngoc?, Nguyen Thu Giang?, Trinh Thai Vy!, Phan Trong Hoang?,
Pham Bich Ngoc?, Vu Huyen Trang?!, Hoang Thi Thu Hang!, Chu Hoang Hat

YInstitute of Biotechnology, Vietnam Academy of Science and Technology
?Leibniz-Institute for Plant Genetic and Crop Plant Research, Germany

SUMMARY

Porcine Epidemic Diarrhea (PED) is an infectious disease with high mortality especially in

suckling piglets. Among the structural proteins of Porcine Epidemic Diarrhea Virus (PEDV), the S
protein (including sub-domain S1 and S2), is a homotrimer protein that plays an important role in
attaching the viruses to the cell receptors. In particular, the S1 protein is considered as an important
sub-component in the development of effective vaccines against PEDV. In this study, for the
purpose of expressing S1 in the original form of trimmer and oligomer of trimer based on S-tag and
S-protein interactions, the DNA encoding for S1 protein was fused with GCN4pll or GCN4pll-
Stag, was then inserted to the pRTRA cloning vector under the control of the 35S CaMV promoter.
After that, the whole cassete was inserted into the pCB301 vector and transformed into
Agrobacterium tumefaciens for transient expression on Nicotiana benthamiana. The expression of
recombinant S1 proteins in tobacco was determined by Western blot. The results showed that the
expression levels of S1 trimer and S1 trimer S-tag proteins were equal in plants, which also
indicated that S-tag fusion did not affect the expression level of the S1 protein. However, the
expression level of S1 proteins was relatively low, reaching 0.005% of total soluble protein. In
addition, the expression of S1 trimer S-tag protein and Sprotein-tp protein by co-transformation of
two A. tumefaciens strains containing corresponding vectors in plants were also determined by
Western blot. This is a premise study for the development of subunit vaccines in plants that prevent
the spread of PEDV.

Keywords: Agrobacterium tumefaciens, PEDV, plant-based vaccine, recombinant S1 protein,
transient expression
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