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MO PAU

Tinh cap thiét caa luan an

Tiéu chay cip ¢ lon hay tiéu chay thanh dich (Porcine Epidemic
Diarrhea, PED) 1a m6t bénh nguy hiém va c6 kha nang lay lan trén lon & tat
ca cac do tudi. Porcine Epidemic Diarrhea Virus (PEDV), mét loai virus
thudc ho Coronaviridae, 1a tac nhan gay ra bénh PED [1]. Cac ching PEDV
G2 da gay anh hudong dén kinh té nghiém trong, lam giam ning suit dan

lon nai va lon giéng & nhiéu tinh thanh [5].

Su khéc biét trong trinh ty by gen cua cac chuing PEDV moi bung
phat va cac chiung PEDV trong vacxin, dic biét l1a ¢ cac thu thé trung hoa,
din dén vacxin hién tai c6 hiéu qua bao ho thép chéng lai cac chung PEDV
trén thue dja [3]. Vacxin tiéu don vi dugc tao ra nhd sir dung hé théng thuc
vét c6 nhiéu loi thé bao g6m muc dau tu san xuét thép, dé dang nhan rdng,
d6 on dinh cao va thoi han sir dung 1au dai [6]. Phuong phéap biéu hién tam
thoi dua trén agro-infiltration c6 loi thé trong viéc san xuét cac protein tai
t6 hop nhanh chéng véi s6 lugng 16n, diéu nay cho phép phan tmg kip thoi
khi xay ra cac dich bénh [7].

Protein S ciia PEDV 1a nhan t6 khong thé thiéu trong twong tac cua
virus véi cac thu thé t& bao [8] va duoc xem 13 muc tiéu chinh dé phat trién
vacxin [9]. Vung CO-26K equivalent (COE) (aa 499-638), vung S1D (aa
636-789), va tiéu phan S2 duoc xem la céc ving c6 tinh khang nguyén trén
protein S [14].

Tinh dén nay, chua c6 cong bd nao & trong va ngoai nudc nghién
ctru vé& viéc biéu hién ving COE (aa 499-638), COE-S1D (aa 499-789)
hodc S2 (aa 730-1324) thudc protein S dung hop motif GCN4plI (viét tit 1a
pIl) hodc dung hop motif GCN4plI-tp (viét tit 1a pll-tp) trén hé thong cay
thudc 14 N. benthamiana ciing nhu chirng minh duoc kha ning gay dap tng

mién dich cta cac protein nay trén dong vat thi nghiém.
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Xuét phét tir co sé khoa hoc va thyc tién trén, ching toi tién hanh
dé tai: ‘Nghién ctru tao khang nguyén S ciia virus gy bénh tiéu chay
cip & lon (PEDV) trén ciy thudc la Nicotiana benthamiana c6 tinh sinh
mién dich dinh hwéng tao vacxin thé hé méi’.
Muc tiéu nghién ciru caa luan an

Tao duoc khang nguyén S tai té hop cua PEDV tir cdy thudc 14 N.
benthamiana va danh gia tinh sinh mién dich trén dong vat thi nghiém phuc
vu phaét trién vacxin.
Cac ngi dung nghién ciu chinh caa luan an
Ngi dung 1: Tao va dénh gia tinh sinh mién dich ctia khang nguyén
COE/G1a-plI tai té hop tir chung PEDV thudc nhém Gla
Ngi dung 2: Tao va dénh gia tinh sinh mién dich ctia khang nguyén
COE/G2a-pll tai t6 hop tir chung PEDV thudoc nhém G2a gay bénh tai Viét
Nam
Ngi dung 3: Tao va danh gia tinh sinh mién dich cua cac khang nguyén
COE-S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll tai t6 hop tir chung
PEDV thuoc nhém G2a gay bénh tai Viét Nam
Y nghia khoa hoc va thye tién ciia luan an

Céac chung PEDV thugc nhom G2 dang la tac nhan giy bénh chinh
trong cac dot dich PED tai Viét Nam. Viéc phat trién mot loai vacxin cé
hiéu qua phong cac chung PEDV thudc nhom G2 gay bénh ¢ Viét Nam la
diéu vo cung can thiét. Két qua nghién ctru ctia luan 4n cho thiy cac protein
tai t6 hop nhu COE/G2a-pll, COE-S1D/G2a-pll va COE/G2a-pll-tp duoc
tao ra trén cy thudc 14 N. benthamiana sir dung cong nghé biéu hién tam
thoi déu tinh khang nguyén cao, tinh sinh mién dich tot va co thé 1a cac ung
vién vacxin day trién vong dinh huéng tmg dung trong cong tac phong
chéng PED tai Viét Nam.



Nhirng dong gop méi ciia ludn an

Luan 4n da nghién ciru mot cach hé thong vé tao khang nguyén
COE tai to hop tr chung PEDV DR13 nhugc doc thugc nhém Gla va cac
khang nguyén COE, COE-SID va S2 tii t6 hop tir ching
NAVET/PEDV/PS6/2010 ddc lyc cao thugoc nhom G2a giy bénh thuc dia
tai Viét Nam dung hop motif pII hoic motif pll-tp trén cay thudc 1a N.
benthamiana bang cong nghé bicu hién tam thoi; va da danh gia duoc dap
mg mién dich cta cic khang nguyén tai t6 hop tao ra trén dong vat thir
nghiém.

Khang nguyén COE/G2a-plI tiém cho lon nai (100ug/licu) c6 kha
ning bao vé lon con sinh ra tir lon nai chdng lai PEDV sau cong cuong
doc. Khang nguyén COE-S1D/G2a-pIl (50pg/liéu) kém chit bd trg
Emulsigen®-D (MVP) di kich thich sinh dap tng khang thé IgG dic hiéu
PEDV manh hon, ddng thoi sinh dép tmg khang thé IgA dic hiéu PEDV c¢6
kha nang trung hoa PEDV tuong duong vacxin thuwong mai Corning
(Wuhan Kegian Biology). Pay 1a cac tng vién tiém ning dé san xuét

vacxin tiéu don vi phong PEDV gay bénh tai Viét Nam.

Chuwong 1. TONG QUAN TAI LIEU

1.1. Bénh tiéu chay cap & lon
1.1.1. Tinh hinh dich bénh PED trén thé gidi

Tu sau khi duge bao céo vé su xuit hién 1an ddu & Anh va Bi nim
1970, dich bénh PED tiép tuc dwoc phat hién & nhiéu nuéc khac & Chau
Au, Chau A va Chau My.
1.1.2. Tinh hinh dich bénh PED tai Viét Nam

Cho t6i nay, bénh PED da xudt hién & tat ca cac ving chin nuéi
lon chinh & Viét Nam.
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1.2.  Tac nhan gay bénh cia PED
1.2.1. Phan logi PEDV

PEDV dugc phén loai vao ho Coronaviridae (phan ho
Coronavirinae, ho Coronaviridae, boé Nidovirales) [37].

1.2.2.  Dic diém hinh thai ciia PEDV
Hat PEDV ton tai ¢ dang hinh ciu cé duong kinh tir 90 ¢én 160 nm
dudi kinh hién vi dién tir.

1.2.3.  Bdc diém cdu tric hé gen va chike ning ciia cac protein PEDV

PEDV c0 hé gen 1a RNA don duong véi kich thudc khoang 28 kb
[37] c6 chira 7 khung doc mé (ORF) mé héa 4 protein ciu trac PEDV nhu:
N (Nucleocapsid), S (Spike), E (Envolope), M (Membrane) va ba protein
khong cau tric PEDV nhu ORF la va 1b va ORF3.

1.2.4. Protein S cia PEDV

Céc vung chira yéu té quyét dinh khang nguyén duoc nhan biét boi
thu thé té bao B va phan ng voi khang thé trung hoa trén protein S bao
gom dau N [NTD]/SO (aa 19-202), CO-26K equivalent (COE) (tir aa 499
dén 638), S1D (tir aa 636-789 dugc nhan biét bai 2 thu thé té bao lympho B
la SS2 (aa 748-755) va SS6 (aa 764-771)) va 2C10 (aa 1368-1374, aa 1371-
1377) [8, 14, 15, 22]. Céac ving chira yéu té quyét dinh khéang nguyén trén
protein S dugc xem la wng vién chinh cho cac nghién ciu phét trién vacxin
tiéu don vi phong PEDV [47].

1.2.5. Dich té hoc phan ti cac chiing PEDV trén thé gidgi

Céc nghién ctru dic diém di truyén dya trén gen S cho thdy PEDV
c6 thé dugc phan loai thanh 2 nhém: nhém G1 ¢6 dién va nhém G2 gay
dich thyc dia. Nhom G1 va nhém G2 duoc phan tiép thanh cac nhém nho
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lan luot 1a Gla, G1b, G2a va G2b. PEDV c6 thé dugc phan thanh 2 nhém:
non-S INDEL va S INDEL can ctr vao su thém - x6a & gen ma hda S [52].

1.2.6. Dich té hgc phan ti ciia cac chiing PEDV tgi Viét Nam

Hai muoi tam chung PEDV duogc thu thap ¢ mién Bac va mién
Trung Viét Nam thugc nhdm G2 (ca hai phan nhém G2a va G2b), trong khi
2 chung PEDV khac (HUAPED176 va HUA-PED254) dugc thu thap ¢ khu
vuc phia Nam thugc nhém G1 (phan nhém G1b) [4].

1.3.  Vacxin phong PEDV

1.3.1. Vacxin bdt hoat va vacxin nhwec dic

Mot sé vacxin bat hoat va vacxin nhuoc doc da dugce cip phép va
thwong mai hoa ¢ Trung Qudc, Nhat ban va Han Quéc. CAc loai vacxin bat
hoat va vacxin nhugc doc da dugc chitng minh la cé kha nang bao ho dong
vat duéi diéu kién thi nghiém, nhung hiéu qua cua ching trong thuc
nghiém van con tranh céi.

1.3.2. Vacxin tiéu don vi

Trong nhiéu nam gan day, mot phan cua protein PEDV S bao gom
COE, S1 hoic toan bo protein S da duoc biéu hién trong hé théng E. coli,
Bacillus subtilis, Baculovirus, Adenovirus, Lactobacillus va thuc vat.
Chudt hoic lon dugce gay dap tng mién dich véi cac loai vacxin nay qua
duong udng, tiém bap, tiém dudi da hoic tiém dudi mang bung da kich
thich san sinh ndng do khang thé 1gG va IgA cao.

1.3.3.  Vacxin axit nucleic

Vacxin mRNA PEDV dua trén vector alphavirus mang gen S cua
PEDV cua c6ng ty cua Harrisvacxins & My da dugc Bo Nong nghiép Hoa
Ky cap gidy phép c6 diéu kién nam 2014,
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1.3.4. Céc vén dé ton tai trong phat trién vacxin phong chéng PEDV
Hién nay, cac vacxin phong chong PEDV c6 thé khong ngan ngira
dugc PEDV gay bénh thuc dia do virus thuong xuyén bién d6i va vacxin
khong thé tao ra du mién dich niém mac.
1.4.  Vacxin tiéu don vi c6 ngudn goc tir thuc vat

1.4.1. H¢thang biéu hign tgm thoi trén theec vat

So véi biéu hién on dinh, biéu hién tam thoi trén thyc vat dang
duoc quan tdm nhiéu hon do tinh linh hoat va téc d6 nhanh trong viéc san
xuat s6 luong Ién cac protein dugc pham sinh hoc tai t6 hop [103]. N.
benthamiana 1a loai thyc vat dugc sir dung phd bién nhét cho biéu hién tam
thoi cac protein tai t hop.
1.4.2. Vacxin tir thuec vdt phong chéng PEDV trén thé gigi

Da sb céac nghién ctu biéu hién ving COE cua protein S. Toan bo
protein S duoc bao c&o c6 mirc d6 biéu hién thap [18] hodc khong biéu hién
[19]. Cay thubc 14 1a dbi twong dugc sir dung trong hau hét cac nghién ciu
san xuét protein COE véi muac do biéu hién cao. Protein COE ¢6 muc do
tich liy cao trong thuc vat khi biéu hién tam thoi.

1.4.3. Motif GCN4plI va motif tailpiece cia IgM

1.4.3.1. Motif GCN4pllI

GCN4-plII 1a motif dugc thiét ké nhan tao va duoc tao ra bai mot
16i duoc hinh thanh hoan toan tir cac géc phan nhanh beta. GCN4-pIl duoc
sir dung dé kich hoat quéa trinh trimer hoa c4c protein quan tim dong thoi
tang tinh on dinh, do hoa tan cua protein va c6 thé tang gap ba lan kich
thuac protein.

1.4.3.2. Motif tp cua IgM
Tp 1a mét trinh ty peptit ngin tai dau C caa IgM gém 18 aa c6 trinh
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ty PTLYNVSLVMSDTAGTCY [139]. Céc peptide cua tp rit quan trong
cho qua trinh polymer héa cua IgM [140] bao gdm cau disulfit bén trong
phan tir lién quan dén Cys575, axit amin gan cudi trong dudi tp [141]. Su
hinh thanh dang pentamer/hexamer dugc Kiém soat boi co ché thong qua
Cys575. Tp cd thé kich hoat quéa trinh polymer héa khi dung hop dau C cua
cac khang thé khac nhu IgG.

1.4.4. Vacxin tir thuc vt phong chang cac bénh tha y tai Viét Nam
Tai Viét Nam, chua co nghién ciru nao vé phat trién vacxin phong
chéng PEDV dua trén hé thong thuc vat dugc bao céo.

Chuong 2. VAT LIEU VA PHUONG PHAP
2.1. Vit ligu

2.2.1. Chiing vi sinh vit, té bao, plasmid va trinh ty gen
Danh sach céc chung vi sinh vat, té bao va plasmid sir dung trong luan

an dugc trinh bay & Bang 2.1.

2.1.2. Moi
Danh sach cac moi duoc thiét ké va sir dung trong luan an duoc
trinh bay & Bang 2.2.

2.1.3. Nguon vit li¢u thyc vit . i
Cay thudc 14 Nicotiana benthamiana thiy canh 6-8 tuan tuoi.

2.1.4. Nguon vit ligu dong vit
Chuot nhat tring cai 4-5 tuan tudi, lon nai mang thai va lon con 4-5
tuan tudi.

2.1.5. Héa chit
2.1.6. Thiét bi va vit tw
2.2. Phuong phap
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Thu thip théng tin, tich dong, téi wru ma biéu hién va tong hop nhén tao doan gen mé héa
protein S

Thiét ké cdc vector biéu hién mang gen mi hoa khang nguyén COE/Gla-pll, COE/G2a-pll,
COE-S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll tai té hop

Biéu hién cac khang nguyén COE/Gla-pll, COE/G2a-pll, COE-S1D/G2a-pll, COE/G2a-pll-tp
va $2/G2a-pll tai to hop tam thoi trong cdy thuoc 1a N. benthamiana

Phan tich mirc do biéu hién ciia cac khang nguyén COE/Gla-pll, COE/G2a-pll,
COE-S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll tai to hop bang SDS-PAGE I Shc ky kim loai o6 dinh |

va Western blot
l Phan (mg lién két chéo, dién
di khong bién tinh

Tinh sach va phan tich dic diém oligomer cua cac khing nguyén COE/G1a-pll,

COE/G2a-pll, COE-S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll ti t6 hgp | Sac ky loc gel |

| ELISA, Western blot |
Pinh gia tinh sinh mién dich ctia cic khang nguyén COE/Gla-pll, COE/G2a- 4 — —
pll, COE-S1D/G2a-pll, COE/G2a-pll-tp va $2/G2a-pll tii t6 hop trén chudt Trung hoa virus trén € bdo |

|

. —— — [ ELIsA, Westernblot |
Panh gia tinh sinh mi¢n dich khang nguyén COE/G2a-pll tai to hop trén lon me
va cbng cudng ddc trén lgn con Trung hoa virus trén té bao |

|

Dénh gia tinh sinh mién dich cua khang nguyén COE-S1D/G2a-pll téi t hop |
trén lon con

ELISA, Westenblot |

| Trung hoa virus trén té bao |

Hinh 2.1. So d6 mé ta tém tit cac phuong phap nghién ciru dugc sir dung
trong luan an
Chuong 3. KET QUA

~

3.1. Tao va danh gia tinh sinh mién dich cia khang nguyén COE/Gla-
pll tai tdé hop tir chiing PEDV thudc nhém Gla

3.1.1. Thiét ké cdu tric vector biéu hi¢n mang gen ma hoa khang nguyén
COE/G1a-pll va tao chiing A. tumefaciens mang vector twong vng

Céc két qua chon loc cic dong khuan bang colony-PCR va xir 1y
plasmid véi enzyme Ncol cho thdy di thiét ké thanh cong vector biéu hién
pCB301-COE/G1la-pll va tao chung A. tumefaciens mang vector tuong

ung.
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3.1.2. Biéu hi¢n khang nguyén COE/G1la-pll tam théi trong la thudc la
N. benthamiana
Sau ngay sau khi bién nap, 14 thuéc 14 dugc thu nhan. Muc do tich
lity cua khang nguyén COE/G1la-pll trong 4 thudc 1a dat xap xi 234 mg/kg
14 tuoi, chiém khoang 4 % protein tan tong sb.

3.1.3. Tinh sach va phén tich ddc diém oligomer cia khang nguyén
COE/Gla-pll

Dua vao két qua do protein tong sb bang Bradford va két qua béan
dinh lwong bang Western blot, khang nguyén COE/G1a-plI duoc xac dinh
c6 do tinh khiét dat xdp xi 85%, voi hiéu suat thu hdi khang nguyén
COE/G1a-pll tir dich chiét thuc vat sau tinh sach IMAC dat xap xi 35%.

Két qua dién di SDS-PAGE, nhuém Coomassie blue va Western
blot cho thay xuat hién bing khoang 100 kDa, tuong duong kich thudc
khang nguyén COE/G1la dang trimer dui sy hién dién cua BS3, diéu nay
chting to khang nguyén COE/Gla trimer da duoc tao thanh khi dung hop
COE/G1a véi motif pll.

3.1.4. Ddnh gid tinh sinh mién dich ciia khang nguyén COE/Gla-pl|
tai té hop trén chugt

Vé dap tng sinh IgG dic hiéu PEDV, dich chiét xuat thd thyc vat
c6 chua khang nguyén COE/Gla-pll ¢ muac @6 kich thich san sinh khang
thé IgG dac hiéu PEDV DR13 twong ty nhu cta vacxin thuong mai CTC
Vacc PED (Han Quéc) sau khi miii tiém tha ba. Dich chiét thuc vat chira
khang nguyén COE/G1la-plI da kich thich san sinh khang thé IgA, IgM dic
hiéu PEDV.

V& kha ning trung hoa PEDV, khong c6 sy khac biét c6 ¥ nghia
thdng ké giira hiéu gia khang thé trung hdoa PEDV trong huyét thanh cua
nhitng con chudt dugc tiém dich chiét thuc vat c6 chita COE/Gla-pll (G3)



10

va nhirng con chugt dugc tiém vacxin thuong mai CTC Vacc PED (Han
Quéc) chira chung PEDV DR13 nhuoc doc (G2), véi gia tri p 12 0,187. Cac
huyét thanh cia nhom chudt dugc tiém véi dich chiét thuc vat chua
COE/G1a-plI (G3) va vacxin thuong mai (G2) déu c6 kha ning trung hoa
PEDV, thé hién & hiéu gia khang thé trung hoa lan luot dat 57,6 va 61,86.
Kha ning ¢ ché PEDV duoc gy ra bai cac khang thé ¢ kha niang trung
hoa & cac nhom chudt ddi chirng am (G1) 1a rat thap, véi hiéu gia khang thé
trung hoa gan bang 1 (Hinh 3.8).

el

Doi chimg am (G1) Déi chimg duwong (G2) COE/Gla-pll (G3)
(B) P=0.008 *

I 1
P=0.008 * P=0.563

Hiéu gid khang thé trung hoa
x

Doi chimg am (G1) Doi chimg duong (G2) COE/G1a-pll (G3)

Hinh 3.8. Két qua dénh gia kha néng sinh cdc khang thé trung hda PEDV &

cac nhom chudt duoc tiém bang phan tng trung hoa virus trén té bao
A. Hinh anh bénh tich té bao dugc ghi nhan bang kinh hién vi quang hoc. B. Hiéu gia khang
thé trung hoa & cac nhém chudt dugc tiém. p<0,03: sai khac c6 ¥ nghia thng ké.

Vi véy, cac két qua nay cho thdy dich chiét thuc vat chira khang
nguyén COE/G1la-pll da kich thich sinh cac khang thé c6 kha ning trung
hoa vai hiéu gia twong ty nhu vacxin thwong mai CTC Vacc PED (Han
Quéc) phong ngira chung PEDV DR13.
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3.2.  Tao va danh gia tinh sinh mién dich cia khang nguyén
COE/G2a-pll téi té hep tir chiing PEDV thugc nhém G2a gay bénh tai
Viét Nam

3.2.1. Thu thgp thdng tin, lua chen va tach dong gen méa hoa protein S
cua chiang PEDV gay bénh tai Vigt Nam

Trong khuodn kho cua luan an, trinh ty gen ma hoa protein S cia
chung NAVET/PEDV/PS6/2010 doc luc cao dugc lya chon cho nghién ctru
tiép theo. Chung nay da duoc phan 1ap va nhan nudi thanh céng tai Viét
Nam. Ttr két qua xay dung cay pha hé dwa vao trinh ty gen ma héa protein
S cho thiy chung NAVET/PEDV/PS6/2010 doc luc cao thudc kiéu gen
G2a.

3.2.2. Thiét ké cdu trac vector biéu hign mang gen ma hoéa khang
nguyén COE/G2a-pll va tao chiing A. tumefaciens mang vector twong
ung

Céc két qua chon loc cac dong khuin bang colony-PCR va xir 1y
plasmid voi enzyme Ncol cho thiy da thiét ké thanh cong vector biéu hién

pCB301-COE/G2a-pll va tao chung A. tumefaciens mang vector twong

ung.

3.2.3. Biéu hi¢n khang nguyén COE/G2a-pll tam théi trong la thuéc la
N. benthamiana

Khéng nguyén COE/G2a-plI tich liiy trong 14 thudc 14 & muc xap xi
118 mg/kg 14 tuoi, chiém 2,01% proteint tan téng sb. Su biéu hién cua
khang nguyén COE/G2a téi t6 hop trong la thudc 1a N. benthamiana thuy
canh duoc phét hién bang huyét thanh lon tiém vacxin Corning chia ching
PEDV AJ1102 (Wuhan Kegian Biology) dang v hoat. Két qua nay chang
t6 protein COE/G2a-pll dugc tao ra trong l4 thudc 14 N. benthamiana c6



12
tinh khang nguyén tuong tu vai khang nguyén COE cua PEDV ty nhién.

3.2.4. Tinh sach va phén tich ddc diém oligomer cia khang nguyén
COE/G2a-pll
3.2.4.1. Tinh sach khang nguyén COE/G2a-pll bang IMAC

Pém raa c6 bod sung imidazole nong do 10 mM Ia thich hop cho
qué trinh tinh sach khang nguyén COE/G2a-pll. Dua vao két qua do protein
tong s6 bang Bradford va két qua ban dinh luong biang Western blot cho
thiy khang nguyén COE/G2a-plI duoc xac dinh co do tinh sach dat xap xi
82%, voi hiéu suat thu hdi khang nguyén COE/G2a-plI tir dich chiét thuc
vat sau tinh sach IMAC dat xap xi 25%.

3.2.4.2. Tinh sach va phdn tich dac diém oligomer cua khang nguyén
COE/G2a-pll bang SEC va phan ing lién két chéo

Két qua phan tich trang théi oligomer cua khang nguyén COE/G2a-
pll biang SEC va phan ung lién két chéo dua vao BS3 cho thay khang
nguyén COE/G2a-pll ty nhién tén tai & dang oligomer voi khdi lwong
khoang 158-440 kDa. Sy khac nhau trong khdi luong phan tir ty nhién cua
protein COE/G1a-pll va protein COE/G2a-plI duoc udc tinh c6 thé duoc
giai thich bai su khac biét trong trinh tu aa cua hai protein dan dén su thay
ddi trong sb luong vi tri glycosyl héa caa hai protein trén, diéu ndy anh
hudng tai sy phén tach protein trén gel va trén cot SEC.

3.2.5. Ddnh gia tinh sinh mién dich ciia khang nguyén COE/G2a-pl|
trén lon
3.2.5.1. Pdp vng mién dich cia khang nguyén COE/G2a-pll trén lon nai
mang thai sau tiém

Vé dap tng mién dich sinh khang thé IgG dic hiéu PEDV, két qua
ELISA cho thay khang nguyén COE/G2a-plI di kich thich sinh khang thé
IgG dac hiéu PEDV trén lon nai mang thai vao ngay thir 35 va 50 sau tiém.
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Dap tng mién dich sinh khang thé IgG dic hiéu PEDV & lgn nai dugc tiém
PBS & ngay thir 35 va ngay thir 50 sau tiém khong dugc phat hién. Vé déap
g mién dich sinh khang thé IgA dic hiéu PEDV, két qua ELISA cho thdy
lon nai mang thai dugc tiém phong khang nguyén COE/G2a-pll c6 sy hién
dién khang thé IgA dic hiéu PEDV trong huyét thanh ¢ ngay thar 35 va 50.
Khéng thé IgA dic hiéu PEDV khong duoc phat hién trong huyét thanh cua
lon nai duoc tiém vai PBS ¢ ngay thtr 35 va 50 sau tiém.
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e el o
2 e =
2 o o)
= tena! pnane]
3]5 510 Ngay sau tiém

Hinh 3.19. Pap tng mién dich sinh cac khang thé cd kha niang trung hoa
PEDV trong huyét thanh caa lon nai mang thai sau khi tiém

Vé kha ning trung hdoa PEDV, khang nguyén COE/G2a-plI di kich
thich sinh cac khang thé c6 kha ning trung hoa PEDV trén lon ndi mang
thai sau tiém voi hiéu gia khang thé trung hoa trung binh 1a 32 ¢ ngay tha
35. Céc khang thé c6 kha ning trung hoa PEDV khéng dwoc phét hién
trong huyét thanh cua lon nai dugc tiém véi PBS & ngay thir 35 va 50 sau
tiém (Hinh 3.19).

Vé dap tng sinh cytokine IFN-y, két qua ELISA cho thdy huyét
thanh cua lon nai mang thai dugc tiém khang nguyén COE/G2a-pll ¢6 dap
ng sinh IFN-y & muc cao, dat ndng d6 932,3 + 145,2 pg/ml vao ngay thi
35 sau tiém. Pang chu y 1a mac IFN-y ting gap hai lan (1796,1 + 8,6
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pg/ml) & lon nai ndy vao ngay thir 50 sau tiém. IFN-y khong duoc tim thay
& lon nai ddi chung &m duoc tiém PBS ¢ ngay tha 35 va 50 sau tiém.
Nhirng dir liéu nay cho thay khang nguyén COE/G2a-plI da kich thich san
sinh dap tng khang thé dac hiéu PEDV c6 kha ning trung hoa PEDV va
dap ung cytokine manh ¢ lgn nai mang thai.

3.2.5.2. Pdp 1ng mién dich dich thé va ddp ing cytokine ¢ lon con dioc
sinh ra tir lon nai sau tiém

Két qua ELISA cho thiy dap tng sinh khang thé IgG dic hiéu
PEDV duogc phat hién trong huyét thanh ctia cac lon con 5 ngay tudi trude
va sau cong cuong doc. Dap tmg sinh khang thé IgG dic hiéu PEDV & cac
lon con sinh ra tir lon nai dugc tiém PBS & ngay thir 10 sau cong cuong doc
khong duoc phat hién. Két qua ELISA cho thdy c6 sy hién dién cua khang
thé IgA dic hiéu COE trong huyét thanh cua cac lon con trudc va sau cong
cuong doc. Khang thé IgA dic hiéu véi COE khong duoc phét hién trong
huyét thanh cua lon nai dugc tiém véi PBS trudc khi cong cudng doc va
ngay tha 10 sau cong cuong doc.

a 691 L
é‘ — El COE/G2a-pll
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Hinh 3.22. Dap tng sinh cac khang thé co kha ning trung hoa PEDV trong
cac huyét thanh lon con dugc sinh ra tir cac lon nai di tiém ching trudc va
sau cong cuong doc
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Vé kha nang trung hoa PEDV, hiéu gia khang thé trung hoa PEDV
dugc phét hién ¢ cac lon con vao ngay thir 10 sau cong cuong doc la cao
hon gap hai 13n so véi trudc khi cong cudng doc, véi hiéu gia dat 16. Cac
khang thé c6 kha ning trung hoa PEDV khong duoc phat hién trong huyét
thanh cua céc lon con dugc dé ra tur lon nai dugc gay dap tng vai PBS
trude va sau khi cong cuong doc 10 ngay (Hinh 3.22).

Két qua ELISA cho thiy di co su gia ting manh nong d6 IFN-y &
cac lon con sinh ra tir Ign nai dugc tiém khang nguyén COE/G2a-pll vao
ngay thtr 10 sau cong cuong doc. Nguoc lai, dap tng sinh cytokine IFN-y
khong dugc phat hién ¢ cac lgn con dugc sinh ra tir lon nai tiém PBS trudc
va sau khi cong cuong doc 10 ngay. Nhirng dir liéu nay ching té c6 su
truyén mién dich thu dong cua khang thé IgG, IgA dic hiéu PEDV c6 kha
nang trung hoa PEDV va dap Ung IFN-y tor lon nai sang lon con qua

stra/sita non cua lon nai.

3.2.5.3. Pdp g mién dich bao hg lgn con chéng lgi chung PEDV G2a cé
doc lyc cao

Tat ca lon con duoc sinh ra tir lon nai dugc tiém phong véi khang
nguyén COE G2a-pll tré vé diém phan 1a 0 vao ngay thir 6. Nguoc lai, lon
con dugc sinh ra tir lon nai dugc tiém PBS c6 diém phan 1a 3 bat dau tir
ngay thir 2 cho dén cac ngay sau do. Trudc cong cudong doc, khong co su
khac biét dang ké vé trong luong co thé cua hai nhom lgn con. Mudi ngay
sau cong cuong doc, trong lugng co thé cua lon con sinh ra tir lon nai duoc
tiém COE/G2a-pll di ting gip hai 1an. Nguoc lai, hai lon con dugc sinh ra
tir lon nai d6i chimg 4m c6 trong lugng co thé giam manh sau cong so voi
trude cong.

Tat ca lon con dugc sinh ra tir lon nai tiém phong véi khang

nguyén COE/G2a-pll déu c6 diém 1am sang binh thudong sau cong xung
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quanh 0 va sdng s6t 100% sau cong cudng doc (Hinh 3.25A, B). Nguoc lai,
cac dic diém lam sang cua lon con dugc dé ra tir lon nai dugc tiém PBS la
khoéang 1 (biéng an, suy nhuoc, non mira va hoc hac) bat dau tir ngay thir 2
va diém sb 1am sang ctia nhom nay ting 1én 1,5 con vao ngay thir 4 (Hinh
3.25A). Tt ca lgn con trong nhom d6i chirg 4m tinh déu chét sau khi cong
cuong doc virus (Hinh 3.25B).
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Hinh 3.25. Biém 1am sang (A) va ty 1& song sot (B) cua cac lon con duoc
dé ra tur lon nai da tiém chung trudce va sau cong cudng déc

3.3. Tao va danh gia tinh sinh mién dich cia cac khang nguyén COE-
S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll tai té hep tir ching
PEDV thugc nhém G2a gay bénh tai Viét Nam

3.3.1. Thiét ké vector biéu hign mang gen ma héa cac khang nguyén
COE-S1D/G2a-pll, COE/G2a-pll-tp, S2/G2a-pll va tgo ching A.

tumefaciens mang vector twong ung

Céc két qua chon loc cac dong khuan bing colony-PCR va xir ly
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plasmid vai enzyme Ncol cho thay da thiét ké thanh cong cac vector biéu
hién pCB301-COE-S1D/G2a-pll, pCB301-COE/G2a-pli-tp, pCB30L-
S2/G2a-pll va tao cac chung A. tumefaciens mang cac vector twong tng.

3.3.2. Biéu hign cac khang nguyén tai té hgp COE-S1D/G2a-pll, COE-
pll-tp va S2/G2a-pll tgm thei trong |4 thudc 14 N. benthamiana

Két qua ban dinh luong bang Western blot cho thiy cac khang
nguyén COE-S1D/G2a-pll, COE/G2a-pll-tp, S2/G2a-pll tich luy trong la
thudc 1a & mirc 1an luot 12 115 mg/kg 14 tuoi, chiém 1,95% protein tan tong
s6; 590 mg/kg 1a tuoi, chiém 5,62% protein tan tong sd; 86,7 mg/kg 14 tuoi,
chiém khoang 1,47 % protein tan tong sé. Su biéu hién cua cac khang
nguyén COE-S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll trong l4 thudc
14 N. benthamiana ciing dugc phét hién bing huyét thanh lgn dugc tiém
vacxin Corning chira chung PEDV AJ1102 (Wuhan Kegian Biology) dang
vO hoat. Két qua nay chung té cac protein COE-S1D/G2a-pll, COE/G2a-
pll-tp va S2/G2a-pIl duoc tao ra trong 4 thudc 1a N. benthamiana cé tinh
khang nguyén tuong tu v&i khang nguyén tu nhién cia PEDV.

3.3.3. Tinh sach va phén tich dic diém oligomer cia cac khang nguyén
COE-S1D/G2a-pll, COE/G2a-plI-tp va S2/G2a-pl| ti té hep

Khéang nguyén COE-S1D/G2a-pll sau tinh sach IMAC cé d6 tinh
khiét dat xap xi 80%, vai hiéu suat thu hdi khang nguyén COE-S1D/G2a-
pll tir dich chiét thuc vat dat xap xi 27%. Khang nguyén COE-S1D/G2a-pl|
tu nhién tn tai & trang thai oligomer véi khéi luong phén tir khoang 440
kDa-669 kDa.Khang nguyén COE/G2a-pll-tp sau tinh sach IMAC c6 do
tinh khiét dat xap xi 82%, véi hiéu suat thu hoi khang nguyén COE/G2a-
pli-tp tir dich chiét thuc vat dat xap xi 20%. Khéang nguyén COE/G2a-pll-
tp tu nhién ton tai ¢ trang thai oligomer véi khéi lwong phan tir khoang
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158-669 kDa. Khang nguyén S2/G2a-pll sau tinh sach IMAC c6 d6 tinh
khiét xap xi 81%, véi hiéu suat thu hoi khang nguyén S2/G2a-pll tir dich
chiét thuc vat dat xap xi 22%. Khang nguyén S2/G2a-pll ton tai & trang
thai oligomer véi khdi lugng khoang 440 dén 669 kDa.

3.3.4. Ddnh gid tinh sinh mién dich ciia cac khang nguyén tai té hep
COE-S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll trén chugt

Tinh sinh mién dich coa céc khang nguyén tai t6 hop COE-
S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll dugc so sanh vai khéang
nguyén COE/G2a-pll trén chuot.

Vé déap ung sinh khang thé IgG dic hiéu PEDV, khang nguyén
COE-S1D/G2a-pll hoic COE/G2a-pll-tp hoac S2/G2a-pll da kich thich
sinh khéng thé IgG dic hiéu PEDV manh hon so véi khang nguyén
COE/G2a-pll. Céc khang nguyén COE-S1D/G2a-pll, COE/G2a-pll-tp va
S2/G2a-pll ¢6 kha ning kich thich sinh khang thé IgG dic hiéu PEDV
tuong dwong nhau. V& dap ung sinh khang thé 1gA dic hiéu PEDV, khang
nguyén COE-S1D/G2a-pll va COE/G2a-pll-tp di kich thich sinh khang thé
IgA dac hiéu PEDV manh hon so véi khang nguyén COE/G2a-pll. Khang
nguyén COE/G2a-plI-tp c6 kha ning kich thich sinh khang thé IgA dic
hiéu PEDV tét hon so vé6i cac khang nguyén con lai. Khang nguyén
S2/G2a-pll da kich thich khang thé IgA dic hiéu PEDV tuong duong véi
khéang nguyén COE/G2a-pll. Vé dap ung sinh khang thé IgM dic hiéu
PEDV, khang nguyén COE-S1D/G2a-pll va COE/G2a-pll-tp da kich thich
san sinh khang thé IgM dic hiéu PEDV manh hon so véi khang nguyén
COE/G2a-pll; trong khi d6, khang nguyén S2/G2a-pll da kich thich san
sinh khang thé IgM dic hiéu PEDV thip hon so véi khang nguyén
COE/G2a-pll. Vé kha ning trung hda PEDV, céc khang nguyén COE-
S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll da kich thich sinh cac khang



19
thé c6 kha ning trung hoa PEDV twong duong voi khang nguyén
COE/G2a-pll. Vé dap ung sinh cytokine IFN-y, khang nguyén COE/G2a-
pIl da kich thich sinh dap ung IFN-y cao hon so vai cac khang nguyén
COE-S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll.

3.3.5. Ddnh gid tinh sinh mién dich ciia khang nguyén COE-S1D/G2a-
pll trén lon

Tinh sinh mién dich cta khang nguyén COE-S1D/G2a-pll va
khang nguyén COE/G2a-pll dugc so sanh véi nhau trén lon con 4-5 tuan
tuoi. )
Thi nghiém 1: So s&nh tinh mién dich cta khang nguyén COE-S1D/G2a-pll
va khang nguyén COE/G2a-pll (liéu 12,5 pg) trén lon con; so sanh anh
huong cia chat bd trg Montanide ISA™ 201 (SEPPIC) va chét bo trg
Emulsigen®-D (MVP) dén tinh sinh mién dich cua khéang nguyén COE-
S1D/G2a-pll

Vé dép tng sinh khang thé IgG dac hiéu PEDV, khang COE-
S1D/G2a-pll dd kich thich sinh khang thé IgG dic hiéu PEDV tuong
duong véi khang nguyén COE/G2a-pll khi tron véi chat b trg Montanide
ISA™ 201 trén lgn. Khi tron véi khang nguyén COE-S1D/G2a-pll, chét bo
trg Emulsigen®-D c6 tac dung kich thich khang thé IgG dic hiéu PEDV tét
hon so0 véi chat bd tro Montanide ISA™ 201. V& dap tng sinh khang thé
IgA dac hiéu PEDV, khang nguyén COE-S1D/G2a-pll da kich thich sinh
khang thé IgA dic hiéu PEDV manh hon so voi khang nguyén COE/G2a-
pll khi tron ciing chat b tro Montanide ISA™ 201 trén lon. Khi tron khang
nguyén COE-S1D/G2a-pll, chat b trg Emulsigen®-D ¢ tac dung tét hon
chat bo trg Montanide ISA™ 201 trong viéc kich thich san sinh dap ung
IgA dic hiéu PEDV.

Vé kha ning trung hoa PEDV, khang nguyén COE-S1D/G2a-pll da
kich thich san sinh cac khang thé c6 kha ning trung hoa PEDV tuong
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duong véi khang nguyén COE/G2a-pll trén lgn. Khi tron vai khang nguyén
COE-S1D/G2a-pll, chat bd trg Montanide ISA™ 201 va chat bd tro
Emulsigen®-D di kich thich sinh dap @mg khang thé c6 kha ning trung hoa
PEDV tuong duong nhau trén lon con (Hinh 3.49).
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Hinh 3.49. Phén tich dap umg trung hoa PEDV trong huyét thanh cua cac
nhom lgn thi nghiém bang thi nghiém trung hoa virus.

Vé dap tng sinh IFN-y, khang nguyén COE-S1D/G2a-pII di kich
thich dap tng IFN-y twong duong véi khang nguyén COE/G2a-pll khi tron
VGi chat b trg Montanide ISA™ 201 trén lon. Khi tron véi khéang nguyén
COE-S1D/G2a-pll, chét bo tro Emulsigen®-D di kich thich sinh IFN-y tot
hon chét b tro Montanide ISA™ 201.

- Thi nghiém 2: So sanh tinh sinh mién dich cua khang nguyén COE-S1D-
G2a-plI (liéu 50 pg) v6i vacxin thuong mai trén lon con
Tinh sinh mién dich caa khang nguyén COE-S1D/G2a-pll (liéu 50
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ng) duoc so sanh véi tinh sinh mién dich cia vacxin thuong mai Corning,
vb hoat chira chung PEDV AJ1102 (Wuhan Kegian Biology) thuéc nhém
G2b trén lon con. Vé dap tng sinh khang thé IgG dic hiéu khang nguyén
PEDV, két qua ELISA cho thay, sau lan tiém tht 2, dap tng sinh IgG dic
hiéu PEDV ¢ nhom tiém khang nguyén COE-S1D/G2a-pll kém chat bb tro
Emulsigen®-D cao hon so v&i nhom tiém vacxin thuong mai Corning
(p<0,05), thé hién & gia tri OD.s, trung binh cua 2 nhém lan luot 1a 3,8 va
2,087. Dap ung sinh khéang thé IgG dic hiéu PEDV khong duoc phét hién &
nhom lgn con tiém PBS tron Emulsigen®-D sau tiém 1an 1 va lan 2.

Vé dap ung sinh khang thé IgA dic hiéu khang nguyén PEDV, két
qua ELISA cho thay sau 2 lan tiém, c6 sy gia ting dap tng sinh khang thé
IgA dac hi¢u PEDV ¢ nhém lon tiém khang nguyén COE-S1D/G2a-pll
kém chit bo trg Emulsigen®-D, véi gia tri ODysola 1,57, trong khi d6 c6 su
giam nhe trong dap g khang thé IgA dic hiéu PEDV ¢ nhém tiém vacxin
thuong mai Corning. Tuy vay, khong c6 su khac biét vé mit thong ké vé
dap tng sinh khang thé IgA dic hiéu PEDV & 2 nhom lon nay voi gia tri
p>0,05. Pép tng sinh khang thé IgA dic hiéu PEDV khong duoc phét hién
& nhom lon con tiém PBS tron chit bd tro Emulsigen®-D.

Vé kha ning trung hoa PEDV, sau 2 lan tiém, hiéu gia khang thé
trung hoa trung binh ciia nhém lgn tiém COE-S1D/G2a-pll kém chat bé tro
Emulsigen®-D la 32, trong khi d6 hiéu gia khang thé trung hoa trung binh
cta nhém lon tiém vacxin thuong mai Corning la 25,45. Tuy nhién, khdng
c¢6 su khéac biét v& mit théng ké trong dap tng sinh cac khang thé co kha
nang trung hoa PEDV ¢ 2 nhém lon tiém COE-S1D/G2a-pll va vacxin
thuong mai Corning voi gia tri p>0,05. CAc khang thé c6 kha ning trung
hoa PEDV khong duoc tim thay trong nhom lon duge tiém véi PBS kém
chat bo tro Emulsigen®-D (Hinh 3.55).
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Hinh 3.55. Két qua danh gia dap tmg sinh cac khang thé c6 kha ning
trung hoa PEDV trén cac nhom lon thi nghiém bang phan tng trung hoa
virus.

E: Emulsigen®-D (MVP)

Chwong 4. THAO LUAN

4.1. Mirc d9 biéu hién va kha ning thu hdi cia cac khang nguyén tai té
hop tir 14 thudc 14 N. benthamiana

4.2. Tinh sinh mién dich ciia khang nguyén COE/Gla-pll trén chugt

4.3. Tinh sinh mién dich cia khang nguyén COE/G2a pll trén lon néi
va kha ning bao hd lgn con chéng lai chiing PEDV G2a déc luc cao

4.4. Tinh sinh mién dich caa cac khang nguyén tai té hep COE-
S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll trén dong vat thi nghiém
4.4.1. Tinh sinh mién dich cia cac khang nguyén tai té hop COE-
S1D/G2a-pll, COE/G2a-pll-tp va S2/G2a-pll trén chugt

4.4.2. Tinh sinh mién dich cia khang nguyén COE-S1D/G2a-pll trén
lon con
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KET LUAN VA KIEN NGHI

KET LUAN

1.

Khang nguyén COE/Gla-pll tir chuing PEDV DR13 nhugc doc thugc
nhom Gla da duoc tao ra trong la thudc 1a N. benthamiana. Dich chiét
14 thudc 1a chira khang nguyén COE/G1a-plI di kich thich sinh khang
thé trung hoa PEDV twong dwong véi vacxin thuwong mai CTC Vacc
PED (Han Qudc) trén chudt.

Khang nguyén COE/G2a-pll tir ching NAVET/PEDV/PS6/2010 doc
luc cao thuéc nhom G2a di dwoc tao ra trong la thudc 14 N.
benthamiana. Khang nguyén COE/G2a-pll (100 pg/lidu) da kich thich
sinh khang thé trung hoa PEDV, IFN-y trén lon nai va bao vé lon con
sau khi cong cuong doc voi chuing NAVET/PEDV/PS6/2010 doc lyc
cao.

. Céc khang nguyén COE/G2a-pll-tp, COE-S1D/G2a-pll va S2/G2a-pll

tu chuing NAVET/PEDV/PS6/2010 doc lyc cao thugc nhom G2a da
duoc tao ra trong 14 thudc 14 N. benthamiana. Khéng nguyén COE/G2a-
pll-tp di kich thich sinh khang thé IgA dic hiéu PEDV tét hon cac
khang nguyén COE/G2a-pll, COE-S1D/G2a-pll va S2/G2a-pll trén
chuot. Khang nguyén COE-S1D/G2a-pll da kich thich sinh khang thé
IgA dac hiéu PEDV tét hon khang nguyén COE/G2a-pll trén lon con.
Khéang nguyén COE-S1D/G2a-pll (50 pg/liéu) kém chat bd tro
Emulsigen®-D (MVP) da kich thich sinh khang thé trung hoa twong
duong véi vacxin thuong mai Corning (Wuhan Kegian Biology) trén
lon con.

KIEN NGHI
1. Hoan thién quy trinh san xuit khang nguyén COE/G2a-pll tai to trén

cay thudc 14 N. benthamiana va danh gia kha nang kich thich mién dich
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bao ho trén sb lwong I6n lon con duoc dé ra tir lon nai tiém khang
nguyén COE/G2a-pll chdng lai chung PEDV thudc nhém G2 gay bénh
thuc dia & Viét Nam.

. Gay dap tng mién dich cac khang nguyén COE-S1D/G2a-pll va
COE/G2a-pll-tp trén lgn nai va danh gia kha nang bao ho lgn con duoc
sinh ra tr Ign nai sau khi cong cuong doc véi chung PEDV thugc nhdm
G2 gay bénh thuc dia ¢ Viét Nam.
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