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TAO DONG VI KHUAN ESCHERICHIA COLI MANG VECTOR
BIEU HIEN KHANG NGUYEN S:C va S1C-CT24 CUA VIRUS
GAY DICH TIEU CHAY CAP O LON

Nguyén Quang Pttc Tién'*, Lé Quang Man!, Nguyén Duy Khiém?,
DPing Thi Trang!, Nguyén Ngoc Lrong!?

1 Khoa Sinh hoc, Truong Dai hoc Khoa hoc, Dai hoc Hué, 77 Nguyén Hué, Hué
2 Vién Nghién cttu Hoat chét Sinh hoc, Trueong Dai hoc Khoa hoc, Pai hoc Hu€, 77 Nguyén Hué, Hué

Tém tit. Virus PED (PEDYV, Porcine epidemic diarrhea virus) thuoc ho Coronaviridae la
nguyén nhan gay dich tiéu chay cdp trén lon. Bénh lay lan rdt nhanh va gay ty 1& chét cao;
PEDV la mét trong nhitng md&i lo ngai 16n cua nganh chan nudi lgn trén toan thé gidi. Trinh
tw nucleotide ma hoa viing quyét dinh khang nguyén S:1C va peptide CT24 duoc chiing minh
c6 kha nang cam ting tao khang thé trung hoa, thich hop cho viéc phat trién vac-xin PEDV tai
t6 hop. Gan day, chung PEDV méi (HUA-PED45) thuéc nhém G2b duge phat hién tai Viét
Nam gay thiét hai 16n cho cac trai chan nu6i heo. Hién chua c6 vic-xin hiéu qua véi chung
virus nay. Trong nghién cttu nay, gen ma hda $1C va gen dung hop S1C-CT24 ctia chung virus
HUA-PED45 Ian luot duoc tdng hop, phén tich trinh tw va ghép ndi vao vector bi€u hién
PQE30 (Qiagen, DPurc). Céc vector biéu hién duoc bién nap vao t€ bao vi khuan E. coli chiing
M15 sé tao co s& cho cdc nghién cttu bi€u hién va san xudt khang nguyén tai t6 hop S1C va
$1C-CT24, gép phan ngan ngtra dich bénh nguy hiém nay.

Tw khoa: PEDV, S$1C, S1C-CT24, dich tiéu chay cap ¢ lon, E. coli chung M15

1  DPitvan de

Virus gay tiéu chay cap ¢ lon (PEDV, Porcine Epidemic Diarrhea Virus) thudc nhom Coro-
navirus la mot trong nhitng chting virus nguy hiém véi ti 1é chét gan nhu 100%, gay thiét hai
nang né vé kinh t€ cho nganh chén nudi lon & Viét Nam cting nhu trén thé gidi [2, 12, 13, 17].
Nam 1971, PEDV lan dau tién duoc phat hién ¢ Chau Au; sau d6 dich bénh bung phat manh sang
cac nudc khéc trén thé giéi nhu Cong hoa séc, Hungary, Han Qudc, Nhat Ban, Trung Qudc, Y,
Philipin, Viét Nam, Thai Lan... [13]. Vac-xin la ch& pham c6 tinh khang nguyén duwoc dung dé
tao mién dich dic hiéu chu dong nham tang strc dé khang cua co thé doi voi tdc nhan gay bénh
cu thé. Vung spike glycoprotein ctia virus PED duoc chia thanh 2 mién S1 va S2. Trong d6 mién
S1 dwoc chia thanh 4 vung S1A, S1B, S1C va S1D [14, 15]. Trinh ty nucleotide chita viing ma héa
khang nguyén S1C duwgc xem la tng vién thich hgp cho viéc san xudt khang nguyén tai td hop

[1]. Ngoai ra, phat hién cua Cruz va cs. cho thay trinh tu motif (24 axit amin) ¢ dau carboxyl
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terminator ctia vung S2 (CT24) c6 kha nang cam tng tao khang thé trung hoa virus PED [3, 4].
Gitra nam 2008-2009, virus PED lan dau duoc phat hién va gay thiét hai nang né cho cdc trai chan
nudi heo & cac tinh mién nam Viét Nam [5, 17]; sau d6 dich bénh lan truyén sang cac tinh mién
bac va mién trung [16]. Gan day, chtng virus PED méi (HUA-PED45) thudc nhém G2b dwoc phét
hién tai Viét Nam gay thiét hai 16n cho céc trai chan nu6i heo [9, 18]. Theo nghién cttu ctia Kim
va cs., phan 16n trinh tu acid amin (503-643) ¢ vung quyét dinh khang nguyén cta ching virus
nay bi thay d6i hoan toan [9]. Dot bién cac vi tri amino acid ¢ vung quyét dinh khac nguyén cta
virus PED ¢6 thé dan dén lam giam va mat kha nang bao ho cua véc-xin ddi véi chung thuce dia.
Hién nay, ¢ Viét Nam mot s6 vac xin PED c6 ngudn gdc tit Han Qudc, Nhat Ban da duoc thuong
mai héa, nhung chiing van khong dat hiéu qua nhu mong mudn; diéu quan trong nhat 1a st dung
dting loai vac-xin dc hiéu theo ching PEDV dang luu hanh. Trong nghién ctru nay, hai dong t&
bao vi khudn E. coli ching M15 mang vector biéu hién chita trinh tu gen Si1C va gen dung hop
S1C-CT24 cta virus HUA-PED45 dugc tao ra, lam nguyén liéu cho cac nghién ctru biéu hién va
san xudt khang nguyén tai t& hop cé tiém ning ting dung lam vac-xin hogc kit chdn doan bénh

nguy hiém nay.

2 Vatliéu va phuong phap

21 Vatliéu

Trinh ty gen dung hop SiC-CT24/pJET cua chung virus HUA-PEDV45 (GenBank:
KP455313.1) va cac moi dugc st dung trong nghién cttu dugc tong hop ¢ cong ty TNHH MTV
Hoéa Sinh Phu Sa, Viét Nam (http://www.phusabiochem.com/vi/.html). Trinh ti peptide gpgp
(glycine-proline-glycine-proline) duoc st dung dé lién két gitra 2 chudi peptide SiC va CT24 [2].

Vector biéu hién pQE30 (Qiagen, Dtic) va ching vi khuan E. coli M15 do phong thi nghiém
Vién nghién ctru Hoat chét Sinh hoc, Truong Dai hoc Khoa hoc, Pai hoc Hué cung cap.

2.2 Phwong phap

Tao dong gen S1C va phén tich trinh ty DNA: Poan gen SiC duoc tdng hop bang phuong
phap PCR [8] dua trén khuon mau DNA plasmid pJET/S1C-CT24 véi cdp méi dac hiéu (Hinh
1D). D€ thuan tién cho viéc gén két gen dich vao vector biéu hién pQE30, mo6i ddc hiéu duoc bo
sung thém trinh tw nhan biét enzyme cit gi6i han BamHI 6 dau 5 (moi xu6i) va Kpnl ¢ dau 3’
(mdi nguoc). San pham PCR sau khi tinh sach bang GeneJET Gel Extraction kit (Thermo Scien-
tific) dwoc gan vao vector tao dong pGEM-T easy. Hon hop dung dich gan qua dém ¢ nhiét do
phong duoc bién nap vao t&€ bao vi khuan E. coli chung TOP10. Thé bién nap duoc chon loc trén
moi treong LB agar c6 bd sung 50 mg/L ampicillin. Tién hanh sang loc cac dong t€ bao vi khuan
E. coli mang DNA plasmid téi t& hop pGEM-T easy/S1C bang phuong phap enzyme cét giéi han
[10]. Sau khi nhan dong thanh cong vao vector pGEM-T easy, trinh tt DNA chinh xac ctia gen
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SiC duoc xac nhan bang phuong phap cai tién BigDye® Terminator v3.1 ctia cong ty First BASE,
Malaysia v6i moi T7 promoter: 5- TAATACGACTCACTATAGGG. Trinh tet DNA duoc phan
tich bang phan mém ApE plasmid editor v2.0.55 (http://www.biology.utah.edu/jorgen-
sen/wayned/ape/).

Ghép néi gen S1C, S1C-CT24 vao vector bi€u hién: Gen SiC va gen dung hop S1C-CT24
lan lugt duoc tach dong tir vector pGEM-T/SiC va pJET/SiC-CT24 bing enzyme cat gi6i han
BamHI va Kpnl. Hon hop phan ting cat dugc phan tach trén gel agarose cling véi thang chuan
DNA 1 kb plus (Thermo scientific). San phdm cat duoc tinh sach béng GeneJET Gel Extraction
Kit trude khi tién hanh gén vao vector biéu hién pQE30. Hon hop dung dich gén dwoc bién nap
vao t€ bao vi khudn E. coli chung TOP10 trudc khi chon loc trén moi truong LB agar ¢ bd sung
50 mg/L ampicillin. Sang loc cac dong vi khuén E. coli TOP10 mang DNA plasmid tai t& hop
pQE30/Si1Cva pQE30/SiC-CT24 bang phuong phép enzyme cat gidi han [10].

Tao dong t€ bao vi khudn E. coli M15 mang vector bi€u hién: Céc plasmid tai t6 hop dugc
tach chiét va Ian luot bién nap vao t& bao vi khudn E. coli chung M15 béng phuong phéap shock
nhiét [7]. Thé bién nap duoc chon lgc trén méi truong LB agar bo sung 50 mg/L ampicillin va 50
mg/L kanamycin. Tach chiét DNA plasmid [6] tit cac thé bién nap va kiém tra sy hién dién cua

chting bang phuong phéap enzyme cat han ché [10].

3 K&t qua va thao luan

3.1 Tao dong gen S:C va gidi trinh ty

Tao dong gen S1C: Trén co so trinh tw DNA ma hda mién spike glycoprotein ctia virus
HUA-PED45 (GenBank: KP455313.1), chtiing t6i da thiét ké€ moi déc hiéu dé tong hop doan gen
Si1C bang phuong phap PCR (Hinh 1D) [8]. San pham PCR khuéch dai dua trén khudén mau DNA
plasmid pJET/S1C-CT24 (Hinh 1A) duoc kiém tra trén gel agarose 1%. Két qua cho thdy san phdm
PCR thé hién 1 bang ddc hiéu 6 kich thudc 423 bp, phu hop véi kich thude tinh toan dua trén ly
thuyét (Hinh 1C).

San phdm PCR sau khi tinh sach duoc tao dong vao vector pPGEM-T easy (Promega, My).
Tién hanh sang loc dong khuan lac tai t& hop trén moi treong LB agar bo sung 50 mg/L ampicillin.
Dé xac nhan sy hién dién cua gen SiC trong thé tai t6 hop, 10 dong khuan lac duwoc chon ngéu
nhién dé tich DNA plasmid trudc khi kiém tra bang phwong phap enzyme cét gi6i han st dung
BamHI/Kpnl. Két qua dién di cho thdy cac mau DNA plasmid c6 kich thwdc khac nhau. Trong do,
cac plasmid c6 kich 16n hon (#6, #7, #9 va #10) duoc chon dé kiém tra thé tai t0 hop mong mudén
(Hinh 2A). Két qua xtt ly dong thoi DNA plasmid bang BamHI va Kpnl cho thdy ca 4 dong khuan
lac déu xuat hién bang DNA c¢ kich thudc xdp xi 435 bp va 3,5 kb tuong tng véi kich thudce cua
doan gen SiC va plasmid pGEM-T easy mach thang theo tinh toan dua trén ly thuyét (Hinh 2B).
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D
Tén moi 5°- Trinh ty nucleotide-3’
BamHI-S,C-F 2oatccGTTACTTTGCCATCATTT
Kpnl-S1C-R 2otacc TTAAACGTCCGTAACACCTTC

Hinh 1. Két qua khuéch dai PCR va tinh sach gen S:1C
M: Thang chuén DNA (Fast ruler middle range, Thermo); DNA plasmid p]ET/Si1C-CT24 dwgc dimg lam khudn
méu (A); sdn phdm PCR gen Si1C trudc (B); sau khi tinh sach (C) va cdc mdi st dung trong nghién cieu (D)

A B
bp M 6 7 9 10

5000
2000

850:
400
100:

Hinh 2. K&t qua dién di DNA plasmid (A) va san phdm cat boi BamHI/Kpnl (B)
M: Thang chudn DNA (Fast ruler middle range, Thermo scientific); giéng 1-10: cdc mdu DNA plasmid tdch chiét tir
cic dong khudn lgc tdi t'hop.

Gidi trinh tw DNA: Sau khi nhan dong thanh cong doan gen S1C vao vector pGEM-T
easy/S1C, trinh tw DNA chinh x4c ctia gen SiC dugc xac nhan bang phuong phap cai tién BigDye®
Terminator v3.1 ctia cong ty First BASE, Malaysia. Hinh anh cac peak trong giai trinh tw gen S:1C
thé hién ¢ hinh 3. Két qua phan tich cho thdy trinh tu gen SiC trong dong t€ bao E. coli TOP10 tai
t6 hop (dong #10) twong dong 100% vdi trinh tw DNA cua PEDV da cong b6 trén GenBank (ma
s0: KP455313.1) (Hinh 4). Plasmid tai t6 hop nay dwgc dat tén thanh pVT4. Chung vi khuédn E.
coli TOP10 mang plasmid tai t6 hop pVT4 dwoc bao quan véi glycerol ¢ —20 °C.

30 kO S0 €0 70 80 0 100

GG RN CCGT T ACT|ITTGCCAT CAT TTAATGATCATTCT T TTGTTAATATTACTGTATCTGCTGCTTTTGGT GAT CAT

BamH1

Hinh 3. Hinh anh peak giai trinh te nucleotide doan gen S:C
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BamHI1
sic ggatccGITA CTTTGCCATC ATTTAATGAT CATICTTIIG
HUA-PED4S AACCTTCTGA GTCATGAACA GCCAACTTICT ---TTTGITA CTITIGCCATC ATTTAATGAT CATICIITIG

sic TTAATATTAC TGTATCTGCT GCTTTIGGTG ATCATAGTGG TGCCAACCTIT ATTGCATCTG ACACTACTAT
HUA-PED4S TTAATATTAC TGTATCTGCT GCTTTTGGIG ATCATAGIGG TGCCAACCTT ATTGCATCTG ACACTACTAT

sic CAATGGGTTT AGITCTTICT GTGTTGACAC TAGACAATTT ACCATTITCAC TGTTTTATAA TGTTACAAAC
HUA-PED4S CAATGGGTTT AGTITCTTICT GTGITGACAC TAGACAATTT ACCATTTCAC TGTTTTATAA TGTTACAAAC

sic AGTTATGGTT ATGTGTCTAA ATCACAGGAC AGTAATTGCC CTTTTACCTT GCAATCIGTT AATGATTACC
HUA-PED45 AGTTATGGTT ATGTGTCTAA ATCACAGGAC AGTAATTGCC CTTTTACCTT GCAATCTGTT AATGATTACC

sic TGTICTTTTAG CAAATTTTGT GTTTCTACCA GCCTTTTGGC TAGTGCCTGT ACCATAGATC TTTTIGGTTA
HUA-PED45S TGICTTTTAG CAAATTTTGT GITTCTACCA GCCTTTTGGC TAGTGCCIGT ACCATAGATC TTTTTGGTTA

sic CCCTGAGTTT GGTAGTGGTG TTAAGTTCAC GTCCCTTTAC TTTCAATTCA CAAAGGGTGA GTTGATTACT

HUA-PED4S CCCTGAGTTT GGTAGTGGIG TTAAGTTCAC GICCCTTTAC TTTCAATTCA CAAAGGGTGA GITGATTACT
x Apn

sic GGCACGCCTA AACCACTTGA AGGIGITACG GACGTTITAQ gtaCC—==== ===m———ee= —cececee————

HUA-PED4S GGCACGCCTA AACCACTTGA AGGTGTTACG GACGTTTCTIT TTATGACTCT GGGIGTGTGT ACCAAGTATA

Hinh 4. Két qua so sénh trinh ty gen S1C trong dong vi khudn E. coli téi t6 hop véi trinh tw DNA
cta virus HUA-PED45 trén Genbank (Ma s6: KP455313.1)

3.2 Ghép néi gen SiC va S1C-CT24 vao vector biéu hién

Trinh tw DNA ma héa SiC va 51C-CT24 dwoc tach dong tir vector pVT4 (pGEM-T
easy/51C) va vector pJET/S1C-CT24 trong tng (Hinh 5). DNA plasmid ctia chiing duoc xt ly
dong thoi bang 2 enzyme BamHI va Kpnl; san phdm cit duoc kiém tra trén gel agarose 1% (Hinh
6) trude khi tién hanh tinh sach vector pQE30 mo vong (~3,4 kb) va gen dung hop S1C-CT24 (~
519 bp) béng GeneJET Gel Extraction Kit (Thermo Scientific).

POE30SIC POE30SIC-CT24

~3.9 kb

?vmp';clllin

Hinh 5. C4u trac vector biéu hién pQE30/51C va pQE30/S1C-CT24
Gen chon loc khing sinh ampicillin, Col E1: diém khéi diu sao chép; PT5: viing khdi dpng phién md; LacO: operator
lactose; RBS: viing lién két ribosome; md khéi diu ATG; gpgp linker: glycine-proline-glycine-proline diroc sir dung
dé'lién két 2 chudi peptide

Hinh 6. K&t qua dién di san phdm cét vector pQE30 va pJET/SiC-CT24
M: Thang chudn DNA (Fast ruler middle range, Thermo scientific); san phdm cit vector pQE30 (giéng 1-2) va
pJET/SiC-CT24 (giéng 3-4) bang BamHI va Kpnl.
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A B
bp M 1 bp M 1 2 3
5000+
3500 2000-
3000 850]
400-
1000: 100-
500 !

Hinh 7. Két qua dién di san pham tinh sach gen S1C (A), gen dung hop $1C-CT24
va vector pQE30 mo vong (B)

PQE30/S,C pQE30/S,C-CT24

Hinh 8. Két qua dién di DNA plasmid pQE30/5:C
M: Thang chudn DNA (Lambda DNA/HindIII, Thermo Scientific); mdu DNA plasmid pQE30/S:1C (giéing 3—4)
va pQE30/51C-CT24 (giéng 5-8)

San pham ctia phan tng cat dugc tinh sach bang GeneJET Gel Extraction Kit (Thermo
Scientific) va kiém tra trén gel agarose 1% (Hinh 7A, B). Két qua dién di cho thy san pham sau
khi tinh sach dat yéu cau vé néong d6 va murc d¢ tinh sach, c6 thé st dung lam nguyén liéu cho

cac thi nghiém tiép theo.

San phdm tinh sach sau khi thu h6i duoc ghép néi vao vector biéu hién pQE30 (Qiagen,
Dric) da mo vong va bién nap vao t€ bao vi khuan E. coli ching TOP10. Cac dong khuan lac téi to
hop dwgc sang loc trén moi treong LB agar bd sung 50 mg/L ampicillin. D& xac nhéan sy hién dién
ctia gen SiC va SiIC-CT24 trong thé tai t6 hop, 8 dong khudn lac dwgc chon ngau nhién d€ kiém
tra bang phuong phép enzyme cit giéi han. DNA plasmid ctia ching duogc tach chiét bang
phuong phap Alkaline prep [6] (Hinh 8).

Két qua dién di cho thdy DNA plasmid tach chiét tir cac dong vi khudn E. coli tai t6 hop ¢
kich thudc kha twong dong. Két qua xit ly DNA plasmid dong thoi véi BamHI va Kpnl cho thady
tat ca cac dong khudn lac duoc chon déu xuét hién bang DNA ¢6 kich thwdce xap xi 435 bp, 519
bp va 3,4 kb phit hop véi kich thude cta doan gen $1C, SiIC-CT24 va vector pQE30 mach thang
twong ung, theo tinh toan duwa trén ly thuyét (Hinh 9A, B). Plasmid tai t6 hop mang doan gen
mong mudn S1C hodc S1C-CT24 lan luot duoc dat tén thanh pVT5 va pVTé.
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bp M 1 2 bp M 1 2 3 4

3000-

1000-

500

Hinh 9. Két qua dién di san pham cét vector biéu hién pQE30/SiC (A) va pQE30/S1C-CT24 (B)
M: Thang DNA chudn 1 kb (Thermo Scientific); giéng 1-4: cdc miu DNA plasmid xir Iy dong thoi v6i BamHI
va Kpnl.

3.3  Bién nap vector pVT5, pVT6 vao té bao vi khudn E. coli chting M15

Vector biéu hién pVT5 va pVT6 mang doan gen S1C va SiC-CT24 lan luot duoc bién nap
vao t& bao vi khudn E. coli chung M15 bang phuwong phap shock nhiét. Cac thé bién nap duoc
chon ngau nhién d& tach chiét DNA plasmid bang phuong phép Alkaline prep trudc khi tién
hanh cit kiém tra véi dong thoi 2 enzyme BamHI va Kpnl. Két qua dién di san phdm cat (Hinh
10) cho thdy xuét hién bang DNA twong dong véi ddi ching c6 kich thude 432 bp, 519 bp va 3,4
kb phi1 hop véi kich thude ctia doan gen SiC, SiC-CT24 va vector pQE30 mach thang. Két qua thé
hién vector pVT5 (pQE30/S:C) va pVT6 (pQE30/S1C-CT24) da bién nap thanh cdng vao t€ bao vi
khuén E. coli chung M15.

bp M BHC1 bC2 1 2 PC3 3 4

Hinh 10. K&t qua dién di cit plasmid pQE30/SiC va pQE30/S1C-CT24
M: Thang DNA chudn 1 kb (Thermo scientific); giéng DC1: sin phdm tinh sach vector pQE30 mach thing; giéng
DC2: sdn phim tinh sach doan gen S1C-CT24; giéhg DC3: sdn phdm tinh sach dogn gen S1C; miu DNA plasmid
pVT6 (giéng 1-2) va pVT5 (giéng 3—4) sau khi xi¢ Iy voi BamHI va Kpnl
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4  Kétluan

Bang cac ki thuat sinh hoc phan ti, ching t6i da nhan ban thanh cong va xac dinh trinh
te DNA chinh xac cua gen SiC trong vector pGEM-T easy. Gen S1C va gen dung hop 51C-CT24
da tao dong thanh cong vao vector biéu hién pQE30. Hai dong t€ bao vi khudn E. coli M15 téi to
hop mang vector biéu hién pVT5 va pVT6 da dugc sang loc sé 1a co so cho nghién ctru biéu hién

cting nhu san xuét cac khang nguyén tai t6 hop nay.

Loi cam on: Nghién ctru nay dwoc hd tro kinh phi tir dé tai nghién ctru khoa hoc cdp Dai
hoc Hué (ma s6: DHH2018-04-127). Cac tac gia xin chan thanh cam Phong thi nghiém bd mén
Cong nghé Sinh hoc, Khoa Sinh hoc va Vién nghién ctru hoat chét sinh hoc — Truong Pai hoc

Khoa hoc - Dai hoc Hué€ da tao diéu kién cho chiing t6i hoan thanh nghién cttu nay.
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OF NEUTRALIZING EPITOPES (S:C AND S:C-CT24)
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Abstract. Porcine epidemic diarrhea virus (PEDV) belongs to family Coronaviridae and
causes acute diarrhea in swine. The disease spreads rapidly and causes a high mortality rate.
Thus, PEDV is considered as one of the major concerns of the pig industry around the world.
The nucleotide sequence encoding epitope S1C and peptide CT24 has been shown to induce
neutralizing antibody responses, which are suitable for the development of recombinant
PEDV vaccines. Recently, a novel strain of PEDV (HUA-PED45) belonging to the G2b group
was discovered in Vietnam causing great losses to pig farms. Research of this PEDV strain at
the molecular level in Vietnam is necessary to provide materials for the production of the
recombinant PEDV vaccines or diagnostic kit. In this study, the S1C alone or $iC-CT24 fusion
gene of the HUA-PED45 strain was synthesized, sequenced and cloned in expression vector
PQE30 (Qiagen, Germany). These expression vectors transformed into E. coli strain M15 could
provide the expression constructs for further experiments.

Keywords: PEDV, 5:C, 5iC-CT24, E. coli strain M15
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