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LOTI CAM POAN
T6i xin cam doan @é tai nghién cvru trong ludn vin nay la cong trinh nghién
ciru cuia 161 dwa trén nhitng tai liéu, 50 liéu do chinh 16i tir tim hiéu va nghién ciru.
Chinh vi vy, cdc két qua nghién ciru dim bdo trung thiee va khach quan nhat. Dong
thoi, két qud nay chua tung xudt hién trong bdt cir mot nghién citu ndo. Cec 0 liéu,
két qud néu trong ludn vdin la trung thuc néu sai t6i hoan chiu trach nhiém trudc

phap ludt.

Tace gia
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LOI CAM ON

Trude tién, t6i xin bay 6 long biét on chan thanh va sdu sic t61 TS. Doan Thi
Thanh Huong — Truéng phong Mién dich hoc, Vién Cong nghé sinh hoc — Vién Han
1am Khoa hoc va Céng nghé Viét Nam. Nho su chi dn tan tinh, hé tro quy bau va
khich 1€ ctia ¢0 trong subt qua trinh thyc hién luan an, t6i da cé thé hoan thanh nghién
clru nay.

T6i cling xin gri 101 cAm on chan thanh to1 toan thé can bé Phong Mién dich
hoc — Vién Cong nghé sinh hoc. Sy gitip d& nhiét tinh va huéng dan cu thé cua céac
anh chi trong subt thoi gian qua di gép phin quan trong vao thanh céng ciia ludn 4n
nay.

Xin dugc bay té long biét on téi Ban 13nh dao Hoc vién Khoa hoc va Cong
nghé ciing Ban Chii nhiém Khoa Céng nghé Sinh hoc, di tao diéu kién thuén loi cho
t61 trong sudt qué trinh hoc tap va nghién citu tai trudng.

Cubi cung, t6i xin chén thanh cam on gia dinh, dic biét la bd me, cung nhiing
nguoi than yéu va ban be, nhiing ngudi ludn ddng hanh, dong vién t6i trong sudt hanh
trinh hoc tap va thuc hién khoa iuz_?lﬁ nay.

Té1 xin chan thanh cam on!

Ha Néi, ngay i thang 4 nim 2024
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DANH MUC CAC KY HIEU, CAC CHU CAI VIET TAT

Viét tat Tiéng Anh Tiéng Viét

PED Porcine Epidemic Diarrhea Bénh tiéu chay trén lon

PEDV Porcine Epidemic Diarrhea Virus | Virus gay bénh ti€u chay trén lon

E Envelope Vo

M Membrane Mang

N Nucleocapsid Nucleocapsid

S Spike Gai

ORF Open Reading Frame Khung doc mo

ORF3 Open Reading Frame 3 Khung doc mo thir 3

IFN - interferon-f interferon-f

RIG-I retinoic acid-inducible gene-I gen co thé cam tng axit retinoic I

DMSO Dimethyl Sulfoxide Dimethyl Sulfoxide

RBD receptor binding domain Mién lién két thu thé

EDTA Ethylene Diamine Tetraacetic acid | Ethylene Diamine Tetraacetic

acid

ELISA Enzyme Linked Immuno-sorbent | Xét nghiém hap thu mién dich
Assay lién két v6i enzyme

PRRSV | Porcine reproductive and Hoi ching roi loan sinh san va ho
respiratory syndrome hap ¢ lon

NTD N-terminal domain Mién dau N

CTD C-terminal domain Mién dau C

COE CO26K-equivalent Viung CO26K tuong duong

pAPN Porcine aminopeptidase N aminopeptidase N ¢ lon

PBS Phosphate Buffer Saline Phosphate Buffer Saline

ERGI ER-Golgi Ludi ndi chat — Bo may Golgi

RNP Ribonucleoprotein Ribonucleoprotein

RNA Ribonucleic Acid Acid Ribonucleic

RT-PCR | Reverse Transcription- Phan {mg sao chép chudi
Polymerase Chain Reaction polymerase nguoc

IHC Immunohistochemistry Hoéa md mién dich

TGE Transmissible Gastroenteritis Bénh viém da day rudt truyén

nhiém trén lon

nt

Nucleotide

Nucleotide
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‘ MO PAU
1. Ly do chon dé tai ’ ,

Chan nudi lgn ¢ Viét Nam dong vai tro hét strc quan trong trong hé thong chan
nudi. Nganh nay gop phan tao ra ngudn thuc pham phuc vu ca doi sbng nhan dan 1an
xudt khau ra thi truong thé giéi. Tuy nhién, su ting trudng trong chin nudi lon & nude
ta con thip, hiéu qua kinh té chua cao so v6i cac qudc gia 16n trén thé giéi nhu Trung
Quéc, My... Két qua nay mot phan do quy trinh k¥ thut chin nudi con han ché.
Ngoai ra, lon cling c6 mot nhugc diém quan trong la chung rat d& méc bénh, lam anh
hudng 16n dén nang suat chan nudi. Mot trong sb nhiing tac nhan pho bién, gay bénh
nghiém trong trén lon dugc biét dén 1a virus PEDV.

Virus tiéu chay cip ¢ lon PEDV (Porcine Epidemic Diarrhea Virus) 14 tac nhan
gay bénh tiéu chay cap trén lon (PED — Porcine Epidemic Diarrhea). Pay 1a bénh
duong rudt phé bién & lon véi tde d6 lay lan nhanh, lon méc bénh thuong co cac biéu
hién non mira, tiéu chay cap tinh, mat nudc nghiém trong dan dén ttr vong. Bénh PED
xudt hién & céc trang trai lon trén toan thé gio1 voi ty 1€ tr vong cua lon dudi mot
tuan tudi dic biét cao, ty 18 tir vong cta lon trudng thanh thip hon [1]. PEDV lan dau
tién dugc phat hién & Chau Au, chung virus dau tién dugc dat tén 1a CV777 phan 1ap
vao nam 1976 tir lon trong mot dot bung phat ¢ Bi [2]. Hién nay, PEDV da tré thanh
mdi de doa 16n ddi v6i nganh chin nudi heo trén toan thé gidi. Sy bung phat cua
PEDV khong chi gdy ton that kinh té nghiém trong ma con de doa dén an ninh luong
thuc va strc khoe cong dong.

PEDV la mot loai RNA virus chudi don duong, thudc phan chi Pedecovirus,
chi Alphacoronavirus trong ho Coronaviridae thugc b Nidovirales [3]. Bo gen virus
c6 chiéu dai khoang 28 kb va chira bay khung doc mé (ORF), dugc sip xép theo thi
tu 5’UTR-ORF1a-ORF1b-S-ORF3-E-M-N-3’UTR va dudi poly (A) [4, 5]. Trong s
céc protein cua virus, protein S 14 glycoprotein trén bé mit virus, ¢ vai trd quan trong
trong viéc tao ra cac khang thé trung hoa va tuong tic véi cac thy thé té bao trong vat
chu. Protein S nay lién tuc bién doi dé gitp PEDV lan tron khoi hé mién dich, thich
nghi v&i nhitng thay d6i ctia méi truong; va cac bién thé thudng xuyén cta no din
dén su xuét hién cua nhiéu chung doc luc khac nhau. Hién tai, cac nha nghién ctru da
phan loai PEDV thanh nhom gen c6 dién G1 va nhdm gen doc luc G2 [6]. Nhdm gen
G1 va G2 tiép tyc tién hoa riéng biét va cudi cung hinh thanh nim phan nhém (Gla,
G1b, G2a, G2b va G2c). Phan nhdm G1la chu yéu bao gdm CV777, DR13, SM98 ¢b
dién va cac chung xuat hién sém khac, phan b & Chau Au va Chau A [7]. Cac chung
G1b chu yéu c6 ngudn gde tir cac nude Chau A, dic biét 1a Trung Qubc [8], va cac
chung vaccine giam doc lyc thich nghi trén té bao. So véi nhém Gla c¢6 doc luc nhat

dinh, cac chung G1b it ddc luc hon va nhiéu chuing giam ddc lyc da duoc xac dinh 1a
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chung danh cho san xuit vaccine giam doc luc, con goi 1a "cac chung vaccine S-
Indel". Cac ching dién hinh nhét trong phan nhém G1 bao gém chung xuét hién sém
JS-2004-2 va cac ching vaccine, ching han nhu CV777 giam doc luc, DR13 giam
doc luc, ching SD-M va chung AH-M hién dang luu hanh & Trung Quéc [9-12]. Ké
tir ndm 2010, cac ching nhém gen G2 d3 chiém uvu thé trén toan cau, dic biét 1a ¢
Trung Qudc. Diéu nay di lam phirc tap thém viéc kiém soat PEDV trén thuc dia &
nhiéu nudc.

PED dugc ghi nhan 1an dau tién tai Viét Nam vao nim 2008. Bénh nay khai
phat & cac tinh phia Nam ma khong rd ngudn gbc 1y nhiém. Ngay sau khi xuat hién,
PED nhanh chéng lan rong ra cac khu vuc chin nudi lon trong diém trén khap ca
nudc, bao gém mién Bic, mién Trung va mién Nam. Hién nay, bénh da tr¢ thanh mot
van dé luu hanh, giy ra cac dot bung phat rai rac. Cac chung PEDV duogc phan 1ap
tai Viét Nam trong khoang thoi gian tir 2009 dén 2010 tir cac trang trai ¢ cac tinh phia
Nam cho thiy su twong dong cao véi cac chung dugc phat hién & Trung Qudc [13].
Trong khi cac chung PEDV phén lap tir nim 2012-2017 da ¢ nhiéu bién d6i, tao ra
cac bién chung méi, chu yéu thudc genotype G2. Mic du di duoc tiém vaccine nhung
dich bénh van xay ra.

Trong bdi canh dich PEDV van dang tiép dién va c6 nguy co lan rong, viéc
nghién ctru dich t& hoc phan tir cia PEDV 1a céan thiét dé phat trién cac chién lugc
phong chéng hiéu qua. Dé phong chdng bénh hiéu qua viéc cip thiét can la phai
nghién ctru va str dung loai vaccine hi¢u qua, phu hop vdi chung virus dang luu hanh.
Tuy nhién, hau hét cac nghién ctru truede day chi thuc hién trén mot doan gen S va
gen M, chi c6 mot cong bd gidi trinh tu toan bd hé gen ndm 2015. Do do, can ¢6 dix
liéu giai trinh ty bo gen hoan chinh cua PEDV tai Viét Nam tai thoi diém hién tai dé
xac dinh dugc chung virus dang luu hanh, sy da dang di truyén, déng thoi thiét lap
bd gen tham chiéu cho cac phan 1ap PEDV tai Viét Nam. Nghién ciru nay khong chi
nham muc dich hiéu rd hon vé sy tién héa va di truyén cia virus, ma con dong gop
vao viéc phat trién cac bién phap kiém soat dich bénh, giam thiéu ton that kinh té cho
nganh chan nudi heo.

Xuat phat tir thyc té do, t6i da thuc hién dé tai " Nghién ctru gidi mi va phén
tich dic diém phan tir virus PEDV giy bénh tiéu chay cip & lon nim 2023 tai
tinh Huwng Yén" nham muc tiéu xac dinh duoc chung virus giy bénh thudc genotype
nao, dong thoi 1am 18 cac dic diém phan tir cua ching virus PEDV dang luu hanh,
cung cap co sé khoa hoc cho cac bién phap phong ngira va kiém soat dich bénh hiéu
qua.

2. Muc dich nghién ciru



- Gidi trinh tuy duogc toan bd hé gen chung virus PEDV thu nhén nam 2023 tai tinh
Hung Yén.

- Phan tich, ghi nh4n lai cac dic diém phan tir, vi tri dot bién trén gen S/S1 cua virus.
- Phan tich pha ngudn gbc cuia chung PEDV nghién ciru.

3. Noi dung nghién ctru

- Giai trinh tu gen S1 cua ching virus PEDV nghién ctru.

- Giai trinh tu hé gen hoan chinh cua chung virus PEDV nghién ctru.

- Phan tich dic diém phan tir ving gen S, dic biét 1a ving gen S1.

- Phén tich pha hé ngudn gdc cua chang PEDV nghién ctru v6i cac ching PEDV ctia
Viét Nam va thé gi61 dya trén dit 1iéu nucleotide cua gen S1, gen S va toan b hé gen.
4. Co s6 khoa hoc va tinh thwe tién ciia dé tai

PEDV 14 mot loai virus thudc ho Coronaviridae, giy ra bénh tiéu chay cap &
lon voi ty 18 tir vong cao, dic biét & lon con. PEDV d3 c6 mit tai nhiéu qudc gia trén
thé gidi va tiép tuc tién hoa véi nhidu chung khac nhau. Viéc hiéu rd hon vé cac bién
thé cua virus, dic biét 1a gene S (spike protein), gitip phat hién sy xuat hién cta cic
bién chung méi va dé xuat bién phap phong chong hiéu qua.

Phan tich dac tinh phan tur, nghién ctru phat sinh ching loai, dac biét la phan
tich hé gene hodc cac phan cua hé gene (vi du nhu gene S), gitp xac dinh mdi quan
hé phat sinh loai gitta cac chung virus tur cac vung dia 1y khéac nhau, tr d6 theo doi
duogc su 1ay lan va tién héa cia virus. Cac phuong phap nhu RT-PCR va giai trinh tyr
gene di duogc tmg dung rong rdi dé phat hién va phan loai PEDV.

Ngoai ra, viéc hiéu rd su phan b va bién déi di truyén cua cac chung PEDV
con giup xay dung chién luoc vaccine phong bénh phu hop, dic biét & cac khu vuc
c6 nguy co cao nhu Viét Nam. Viéc nghién ctru va kiém soat PEDV khong chi bao
vé€ suc khoe dan lon ma con gidm thiéu thiét hai kinh té cho nguoi chan nudi.

5. Nhirng dong gop cua luin van

Két qua nghién ctru s& cung cap dir liéu khoa hoc vé toan bo hé gen virus
PEDV luu hanh tai Viét Nam nam 2023, dic diém phan tir gen S1 va pha hé nguén
gbc ctia virus PEDV 1am co s¢ khoa hoc dé c6 thé Iyra chon vaccine phong bénh PED
dat hidu qua nhat. Ngoai ra, dit liéu thu dugc trong qua trinh thuc hién dé tai gop phan
cung cap ngudn gen va thong tin cho nhiing nghién ciru tiép theo gitip cho viéc chan
doén, theo doi, ddnh gid mac d gay bénh cia PEDV. Tu do co thé lwa chon cac

chung vaccine phu hop va c6 hiéu qua hon trong cong tac phong bénh.
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NOQI DUNG o
CHUONG 1. TONG QUAN NGHIEN CUU

1.1.Tong quan vé bénh tiéu chay cip & lon va virus giy bénh

Bénh tiéu chay cép & lon (Porcine Epidemic Diarrhea - PED) 1a mot bénh 1y
duong rudt co tbe do lay lan nhanh chong. Lon bi nhiém bénh thuong co cac triéu
chtng nhu nén mira, tiéu chay cap tinh, mat nudc nghiém trong, va trong nhiéu truong
hop, bénh co thé dan dén tur vong. Ty 1€ tr vong & lgn con dudi mot tuan tudi dic biét
cao, trong khi ty 1¢ tir vong & lon truéng thanh thap hon dang ké [1].

Bénh PED lan dAu tién xuét hién tai Anh vao nam 1971, sau d6 nhanh chéng
lan ra cac khu vue chau Au bao gdm Thuy Si, Pirc, Phap, Ha Lan va Bulgaria [2, 14].
Ching PEDV dau tién duoc dat tén 1a CV777 phan 1ap vao nam 1976 tu lon trong
mot dot bung phat ¢ Bi [1]. Tai chau A, PED lan déu tién duoc ghi nhan & Nhat Ban
vao nam 1982 [15] sau d6 1a hang loat cac quéc gia 16n nhu Trung Qubc nam 1986
[16], An P nam 2003 va Thai Lan nam 2007 [17]. Do ty 1é tir vong thap nén ban
dau PEDV khong nhan dugc sy chu ¥ trén toan cau. Tuy nhién véi sy bung phat cia
cac chung PEDV doc luc cao tai Bic M7 vao nam 2013 da dua virus PEDV tré thanh
mot trong nhitng mdi de doa nghiém trong nhat ddi véi nganh chan nudi lon trén toan
cau. Vao mua xudn nam 2013, virus ndy bat ddu bung phat tai Hoa Ky khién 8 triéu
con lgn mai sinh tir vong chi trong vong mot nam [18]. Chung gay bénh nay, dugc
goi 1a "US-like strain", nhanh chong lan sang cac qudc gia lan can nhu Canada,
Mexico va Colombia. Véi kha nang lay lan manh mé, cac chung PEDV thudc nhom
“US-like strain” d3 nhanh chong xuét hién tai Han Qudc vao cudi ndm 2013 [19], tai
Ptic vao thang 5 nam 2014 [20], tai Pai Loan vao cudi nam 2013 [21], va tai Nhat
Ban vao thang 10 nam 2013 ciing nhu trong sut giai doan 2013-2014 [22]. Nhiing
chung nay nhanh chong gay ra lan song dich bénh tai nhiéu qudc gia chau A, bao gdm
Nhat Ban, Trung Qudc, Viét Nam va Thai Lan [17, 22-24]. Cac chang PEDV méi
ndi, cling voi nhitng bién thé di truyén cua ching, da kich hoat mot 1an séng dich t&
hoc PED thit hai trén toan cau [23, 25]. Két qua 1a, PEDV dugc chia thanh hai dong
chinh: dong "c6 dién" (classic) xuat hién tir nhitng nim 1970 va dong "doc luc"
(virulent) n6i 1én sau nam 2010. Nhirng dong nay c6 su thay doi dang ké trong viing
S va cac khu vuc khac ctuia bg gen [23].

PEDV duoc bdo céo tai Viét Nam 1an dau tién vao nam 2008, cac nghién ctru
chi ra ring chung PEDV gay nén dot bung phat dich bénh c6 méi quan hé ho hang
v6i cac chung PEDV ¢ ngudn gbe Trung Qudc [13]. Cho dén nay, hau hét cac khu
vue chan nudi lon tai ca nude déu ghi nhan sy c6 mat cia PEDV. Cac nghién ctu vé

trinh tu gen S cua cac chiung PEDV dugc phan 1ap trong giai doan 2012-2016 cho
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thiy cac chung nay di trai qua nhitng thay d6i dang ké [26, 27], va diéu nay c6 thé
giai thich cho sy suy giam hiéu qué cua vaccine. Hon nita, PEDV van tiép tuc chiém
vu thé trong cac quan thé lon, ngay ca trong cac dan di dugc tiém vaccine va di tro
thanh mot loai bénh dic hitu dai dang trén toan qudc [28, 29].

Bénh ti€éu chay do virus PEDV c6 thé anh huong dén lon & moi do tudi, va
trong nhiéu truong hop, ty 1& lon nhiém bénh c6 thé dat t&i 100%. Cac dong vat bi
anh huong biéu hién tinh trang tiéu chay cip tinh va cudi cing di hdi phuc chi yéu
¢ nhiing con truéng thanh. Ty 1€ tir vong trung binh & lon con 1a khoang 50%, tuy
nhién, trong mot sd truong hop nghiém trong, ty 1 niy co thé 1én dén 100% [30]. Cu
thé, néu lgn con nhiém bénh trong khoang 0 - 5 ngay tudi, ty 1& tir vong c6 thé dat
100%. Di véi lon con tir 6 - 7 ngay tudi, ty 18 tir vong giam xudng con khoang 50%,
va néu méc bénh sau 7 ngay tudi, ty 1é tir vong udc tinh 1a khoang 30%.

1.1.1. Phan loai virus gay bénh

Order (B9): Nidovirales

Family (Ho): Coronaviridae

Subfamilies (Phan ho): Coronaviridae

Genus (Chi): Alphacoronavirus

Subgenus (Phan chi): Pedecovirus

Species (Loai): Porcine Epidemic Diarrhea Virus [3].

Pé xac dinh mbi quan hé gitta cac ching PEDV, cac phén tich vé cdy pha hé
(phylogenetic tree) va dac diém di truyén dugce tién hanh dya trén cac trinh tu gen S,
M, va ORF3 d6i khi ca gen E. Mic du chi c6 1 serotype duy nhat, nhung cac nha
nghién ctru da phan loai PEDV thanh cdc genotype khac nhau. Nhom G1 (Gl1,
classical) va nhom doc luc/ bién thé G2 (field epidemic/ pandemic)[6]. Cac nhom
G1 va G2 tiép tyc tién hoa riéng biét va cudi cting hinh thanh nim genotype gom Gla,
G1b, G2a, G2b va G2c.

1.1.2. Hinh thai ciu tric va b gen caa virus PEDV

PEDV 1a mot loai virus RNA soi don, ¢6 vo boc, ¢6 hinh cau hodc da hinh véi
duong kinh 95-190 nm, bao gdm cac phan nho ra hinh gy, hinh tam giac c6 chiéu
dai 18-23 nm [2]. Bo gen PEDV dai khoang 28 kb, bao gdm 7 khung doc md (ORF),
dugc sip xép theo thtr tr 5’UTR-ORFla-ORF1b-S-ORF3-E-M-N-3"UTR va dubi
poly (A) [4, 5, 30].

ORF1la, ORF1b chiém khoang 2/3 b gen, & vi tri gém 5" va ma hoa 16 protein
phi ciu trac (NSPs). Protein S va ORF3 dong vai tro quan trong trong qua trinh sinh
bénh cua bénh.
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Gen ORF3 nim giita gen S va E ¢6 vai trd ma hoa cac protein phu c6 chic
nang it dugc biét dén. Cac nghién ctru vé gen ORF3 ghi nhan viéc x6a 17 axit amin
trong ORF3 cuia cac chung vaccine PEDV, gen ORF3 c6 thé dugc sir dung nhu mot
d4u hiéu phan tir 3 phén biét giira cac chung vaccine PEDV va céc ching khong phai
vaccine va dé phan tich dich t& hoc phén tir cia PEDV [10]. Ngoai ra, viéc bién dbi
gen ORF3 thong qua viéc trong qua trinh cdy chuyén nhiéu lan trén té bao s& khién
doc luc virus giam [10].

Gen E ma hoéa cho protein E gitip hinh thanh va giai phong vo virus [5]. Protein
E cht yéu nam ¢ ludi ndi chat, voi mot lugng nho trong nhan cé cau triic phan tir
dugc chia thanh ba viing, bao gdm mét ving wa nude dau amin ngin, mot mién xuyén
mang xoan alpha dai khoang 25 aa va mdt ving dau carboxyl dai. Bén canh do,
protein E ciing c6 thé giup trén tranh kha ning mién dich bam sinh cua vat chi bang
céch e ché tin hiéu trung gian qua RIG-1 [31].

Gen M gép phan véao qua trinh l4p rép nucleocapsid ciia virus va mang ciia ciu
tric bén trong ciing nhu kich thich tiét interferon [32]. Gen M cua Coronavirus cd
kha ning bao ton hon gen S [33]. Protein M 13 thanh phan v6 16n nhét cua virus PED,
glycoprotein cdu tric mang vi mot dau tin ciing gan amin ngan phia ngoai virus va
mot ddu tn cing gin carboxy & bén trong [34]. Protein M ciing c6 thé twong tac véi
ORF3 va cung voi protein N, tham gia vao qua trinh lap rap va nay chdi cia cac hat
vi-rit [35]. Ngoai ra, protein M trc ché phan tng mién dich cta vat chu bang cach tao
ra khang thé trung hoa hodc tc ché hoat dong cua interferon-p ( IFN -B) [36], dong
thoi gay ra su nging chu ky té bao ¢ pha S thong qua con dudng cyclin A trong qué
trinh nhiém vi-rdt [37].

Protein N tuong tdc vdi RNA bd gen cua virus va sau do hinh thanh
nucleocapsid xodn dc trong qua trinh 1ap rap hat virus [38]. Ngoai ra, protein N tham
gia phién ma bg gen virus, hinh thanh 16i virus va dong goéi RNA virus [35]. Trong
qua trinh nhiém vi-r(t, protein N ¢6 thé diéu chinh chu ky té bao va trc ché phan ting
mién dich bang yéu té diéu hoa IFN 3 [39]. Pang chu y, mot nghién ciru chi ra rang
protein N ctia PEDV c¢6 thé gitip ting cuong su sao chép cua céac loai vi-rat ¢ lién
quan chit ché v6i PEDV, chang han nhu vi-rat gay hoi ching sinh san va ho hap ¢
lon (PRRSV), trong khi n6 khong cé tac dung dbi vai cac loai vi-rat khdng lién quan
[40].

Gen S ma hoa glycoprotein, dugc chia thanh mién S1 va S2, protein S1 rat can
thiét dé nhan biét cac thu thé té bao, lién két va doc luc, trong khi protein S2 chil yéu
lam trung gian cho sy hop nhat mang trong qué trinh nhiém virus [41] [42]. Protein

S ¢6 1.383-1.386 axit amin (aa) va dua trén tinh dong nhat cia n6 véi protein S cua
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cac loai coronavirus khac, bao gém hai tiéu don vi: S1 tir aa 1-789 va S2 tir aa 790—
1383. S1 ¢6 thé duoc chia nho hon nita thanh ndm mién ciu trac: S10 (aa 1-219),
S1A (aa 435-485), S1B (aa 510-640), S1C va S1D (aa 638-789) [41, 43, 44]. Vung
S1 chiu trach nhiém nhan dién virus-vat chu va lién két thy thé, trong khi vung S2
chiu trach nhiém hop nhit mang va noi hoa. Cac dot bién xay ra ¢ gen S c6 thé dan
dén nhitng thay ddi axit amin anh huéng dén kha ning gay bénh, kha ning lay truyén,
dic tinh khang nguyén va phan tng v6i khang thé trung hoa [45]. Ving S1 hoat dong
nhu mot mién lién két thy thé (RBD) va c6 kha nang nhan dién nhiéu loai thu thé vat
chu, bao gom protein va dudng, cé thé kich hoat phan tmg dich thé va té bao. Trong
khi 6, tiéu don vi S2 1am trung gian cho qué trinh hop nhat mang, dan dén viéc giai
phong RNA virus véo té bao vat chii [22, 45].

A
Lipid bilayer RNP
; ; S (180220 kDa) r PR .._-B'm“_.n
B IV ORF3 € -=-=-===-- .—ah——-"
. N ) E (7 kDa) - .-b—-
(leiﬂ'gg\ M (27-32 kDa) .‘ R e e A ,m"_n
N (55-58 kDa) B E=======a-oc .,N_.
B
e 10 20 28 kb
g . 3 UTR
’! ORF1a -1RFS F ﬂ N . -
E ; ORF3

1 'HRRn ol et et B ot M | BN nsp 1-16

1 2 3 4 3 ¢ 7800 7 A2 " 15 "

Hinh 1.1. So d6 ciu tric va t6 chiic bo gen ctiia PEDV [46]

S1 chira hai mién chinh: mién dau N (S1-NTD) va mién dau C (S1-CTD) [41].
Protein S1 chira viing CO26K-equivalent (COE) dugc bao ton cao (aa 499-638) [47]
bén trong S1-CTD, c6 thé giy ra san xuat khang thé trung hoa va c6 kha niang dong
vai tro 1a chat sinh mién dich trong vaccine chéng lai PEDV [48]. Do d6, tiéu don vi
S1 rat quan trong trong viéc bao vé vat chu chong lai PEDV.

Mot nghién ctru d3 chi ra rang, trong ving COE cua protein S, c6 mot chén
doan axit amin 4-aa 612QQSI615. Sy thay doi nay da tao nén mot x04n alpha bod
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sung, tir 46 1am thay ddi cac dic diém twong tac cua khang thé trung hoa, anh hudng
dén kha ning bao vé ctia hé mién dich ddi vé6i cac bién thé méi cua virus PEDV [45].
1.1.3.Tinh 6n dinh ciia virus

PEDV ton tai 6n dinh ¢ méi trudng c6 pH tir 5 dén 9 khi ¢ nhiét d6 4°C va
trong khoang pH 6,5 — 7,5 & nhiét d6 37°C. Néu méi trudong c6 pH nho hon 4 hoic
16n hon 9, virus s& bj bat hoat. Trong mdi trudng nudi ciy, PEDV s& mat kha ning
lay nhidm khi tiép xtic v6i nhiét d6 60°C trong 30 phut, nhung lai 6n dinh & nhiét do
50°C. Virus nay nhay cam véi cac chat nhu ether va chloroform, dong thoi khéng co
kha ning ngung két hong ciu cua cac loai. Ngoai ra, PEDV c¢6 thé bi vo hiéu hoa boi
nhiéu loai chat khir trung nhu cresol, NaOH 2%, formol 1%, natri cacbonat (4% &
dang khan hoac 10% & dang tinh thé véi 0,1% chét téy rua), cac chit téy ria ion va
khong ion, iodophor manh (1%) trong moi truong acid phosphoric va chloroform
[49]. V& strc dé khang véi nhiét d6, PEDV duoc ghi nhan khong bén voi nhiét do,
nhanh chong bi bét hoat tai nhiét do phong sau 2 ngay. Tuy nhién, virus ton tai trong
khoang 2 tuan & nhiét do 4°C [50].

1.1.4. Lay truyén PEDV

Lay truyén qua tiép xtc truc tiép va gian tiép 1a con dudng lay truyén chinh
ctia PEDV gitra lon. PEDV lay truyén giita lon & cac do tudi khac nhau va thuong lay
nhiém déu tién cho lon thit, sau d6 virus 1ay lan sang lon nai mang thai trong chudng
dé, va lon nai bi nhiém can 1am sang sau do lay truyén PEDV cho lon con b, cudi
cung gay ra dich bénh tir vong cao ¢ lgn con.

PEDV lay lan theo mét sb cach khac nhau trong qua trinh nhiém tring, va mot
trong nhitng cach phd bién nhat 13 duong phan-miéng, tirc 13 13y truyén truc tiép hodic
gian tiép qua phan lon, chit nén va cac chét gay 6 nhiém khac do qua trinh chin nudi
tao ra [51]. PEDV c6 thé bi nhiém thong qua con dudng lay truyén tir phan lon vao
khoang mili, dugc goi 1a duong phan-miii [52]. Ngoai ra, PEDV ciing c6 thé dugc
truyén theo chiéu doc sang lon con thong qua sita lon nai [53]. Nghién ciru trude do
tirng ghi nhan su hién dién cia PEDV co6 thé duoc phat hién trong tinh dich cta lon
duc bi nhiém PEDV va c6 thé quan sat thay su phat tan vi-rit kéo dai trong phan giau
tinh tring, chtng té rang PEDV c¢6 thé 1ay truyén qua duong tinh duc qua tinh dich
lon duc [54]. Mot nghién ciru gan day cho thiy PEDV bi nhiém biéu moé mili c6 thé
dugc truyén dén té bao lympho T CD3+ thong qua cac khép than kinh, va cudi cing
dén niém mac rudt thong qua tuan hoan mau, din dén nhiém tring dudng rudt [55],
day 1 co ché 1ay nhiém PEDV tir khoang mili dén biéu mé rudt, va ciing 1a bang
ching quan trong cho sy lay truyén qua khi dung. Ngoai lay nhiém tir lon sang lon,

su lay truyén PEDV ciing c6 thé xay ra théng qua tiép xuc voi thiét bi bi 6 nhiém



9

[56], phuong tién bi 6 nhiém dugc sir dung dé van chuyén dong vat [57] hodc nhan
vién trang trai[55, 56].

1.1.5. Co ché nhan 1én cia virus

PEDV nhan 1én hiéu qua trong cac t& bao biéu mé nhung mao rudt non hoic
té bao rudt non & lon. Aminopeptidase N & lon (pAPN) chu yéu duoc biéu hién trén
bé mit cac té bao biéu mo cua rudt non di duoc xac dinh 1a thu thé té bao cuia PEDV
[58, 59]. Su thdm nhép va thao vo xay ra sau khi protein S trung gian hop nhét 16p
v6 virus véi mang huyét twong. Sau khi théo rdi, bo gen virus dugc giai phong vao té
bao chit va dugc dich mi dé tao ra cac ban sao ppla va pplab. Cac polyprotein nay
dugc cat bang phuong phéap thuy phan protein thanh 16 nsps bao gdm phtc hop sao
chép va phién ma (RTC) dau tién tham gia vao qua trinh tong hop RNA soi 4m bang
cach str dung RNA bo gen. Ca soi 4m c6 do dai day da va soi am c6 do dai sg déu
dugc san xuat va st dung dé tong hop RNA bo gen c6 do dai day di va mRNA sg.
Mdi mRNA sg dugc dich ma dé chi tao ra protein dugc ma hoa bd1 ORF 5'-most cua
mRNA sg. Cac protein S, E va M cua 16p vo dugce dua vao ludi ndi chit va neo trong
bd may Golgi. Protein N twong tac vdi RNA b gen méi duoc tong hop dé tao thanh
phtrc hop RNP xo0dn bc. Virus con duoc 1ap rap bang cach nay chdi cia RNP d3 hinh
thanh trudc tai khoang trung gian ER-Golgi (ERGIC) va sau d6 duoc giai phong bang
su hop nhat gidng nhu xuit bao cia cac tii chia virion ¢ thanh nhin véi mang té
bao chat [32].

1.1.6. Triéu chwng, bénh tich
1.1.6.1 Triéu chikng

Triéu chimg 1am sang chinh dugc quan sat thiy & tit ca lon bi méc tiéu chay
cap do virus PEDV bao gdm tiéu chay véi phan 16ng, c6 mau vang hodc xam, kém
theo tinh trang lon mét moi, nam tu lai thanh nhom hodc ap bung vao me (100%). Ty
1é cao cac trudng hop ghi nhan thiy lon gay sut nhanh, mot s6 con c6 biéu hién udng
nhiéu nudc va than nhiét ha thip. Ngoai ra, triéu chimg non mura ciing xuat hién &
nhiéu truong hop. Sy tiéu chay do PEDV din dén 1a hau qua cta viéc giam héap thu
va tiéu hoa, do té bao biéu mo rudt bi tén thuong nang né, 1am rdi loan chic nang va
giam kha ning san xuét cic enzyme tiéu hoa trén bé mit vi nhung mao [60, 61].
1.1.6.2. Bénh tich

Céac bénh tich dai thé quan sat duoc & lon méc tiéu chay cép do virus PEDV
bao gém nhiéu diu hiéu 16 rang va dic trung. Co thé lon chét thudng co biéu hién
gay kho, da nhin nheo, va phan mau vang dinh tai ving hau mon (100%). Da day lon

c6 xu hudng cang phong, chira sitta chua ti€u hoa cung voi chat lon con mau vang va
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nhiéu bot (100%). Thanh rudt moéng hon binh thudng, trong khi mot sb co quan noi
tang nhu hach mang treo rudt c6 ddu hiéu xuat huyét (73,91%), gan phinh to
(58,69%), thi mat cing (65,21%), va phdi sung tu huyét (71,74%). Ngoai ra, hién
turong nhung mao rudt non ngan lai va hop nhit khi kiém tra bang kinh hién vi cling
dugc ghi nhan. Bing k¥ thuat héa mé mién dich (IHC), khang nguyén PEDV di duoc
phat hién trong céc té bao biéu mé & hdng trang cua nhirng nhung mao bi teo [61].
1.2 Chan do4n va phong bénh do PEDV

Dé chan doan chinh xac bénh tiéu chay cép tinh trén lon do virus PEDV giy
ra, can thue hién cac phuong phap chan doan chuyén sau nham kiém soat va ngin
chin dich bénh. Cac phwong phap chan doan PEDV dugc chia thanh hai nhom chinh:
lam sang va phong thi nghiém.

1.2.1. Chan do4n lam sang

Chan doan 1am sang chu yéu dua trén viéc quan sat cac triéu chimg tiéu biéu
cua bénh ti€u chay cép tinh trén lon, chéng han nhu ti€u chdy nudc, non mura, mét
nudc, va gidm can nhanh chong. D6i v6i lon con dudi mot tudn tudi, ty 1€ tir vong co
thé 1én t6i 100%. Tuy nhién, vi cac triéu chimg ctia PEDV c6 thé gidng véi nhiing
bénh duong rudt khac nhu Transmissible Gastroenteritis (TGE), nén viéc chan doan
1am sang chi 14 budc so bd va can dugc xac minh thong qua cac xét nghiém trong
phong thi nghiém [60].

1.2.2. Chan do4n phong thi nghiém

Céac phuong phap xét nghiém trong phong thi nghiém duoc ap dung dé xac
dinh sy hién di¢n cua PEDV trong cac mau bénh phém nhu phan, mo rudt, hodc dich
tiét. Nhirng phwong phéap thuong duge sir dung bao gdm:

RT-PCR (Reverse Transcription Polymerase Chain Reaction) RT-PCR Ia
phuong phap hang dau dé chan doan PEDV, nho kha nang khuéch dai cac doan gen
dic hiéu cta virus tir cic mau bénh phim. Phuong phap nay rat nhay va chinh xéc,
cho phép phat hién PEDV ngay ca khi lwong virus trong mau rat thip. Pay 1a phuong
phap tiéu chuan trong viéc xac nhin cac trudng hop nhiém PEDV.

ELISA (Enzyme-Linked Immunosorbent Assay) ELISA duoc str dung dé phat
hién khang thé chong lai PEDV trong huyét thanh cua lon, gitip theo ddi qué trinh
nhiém virus hodc dap tng sau tiém vaccine. Du ELISA 1a cong cu hd tro quan trong,
n6 thudng duoc sir dung nhu mot phuong phap bd sung trong chan doan, dic biét khi
xac dinh bénh ¢ giai doan cr?ip tinh.

Mién dich huynh quang (Immunofluorescence Assay - IFA) IFA 1a phuong
phap sir dung khang thé gan huynh quang dé phat hién sy hién dién cia PEDV trong

té bao nhiém. Khi quan sat duéi kinh hién vi huynh quang, té bao nhiém s& phat sang
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néu co su hién dién ctia virus. Du c6 gid tri trong viéc xac dinh vi tri ctia virus trong
mo, phuong phap nay yéu cau k¥ thuat cao va it duoc sir dung rong rii nhu RT-PCR.

Phén 1ap virus Phuong phap phan 14p virus tr mau bénh pham trén cac dong
té bao nhay cam 1a mot k¥ thuat truyén théng va quan trong trong viéc chan doan va
nghién ctru PEDV. Tuy nhién, phuong phap nay doi hoi nhiéu thoi gian va diéu kién
nudi cdy dic biét, nén thuong khong duoc st dung phd bién trong chan doan 1am
sang hang ngay [60].

1.2.3. V& sinh phong bénh

Can 4p dung cac bién phap an toan sinh hoc nhu kiém soét ra vao trang trai,
han ché viéc ra vao trang trai ciia ngudi va phuong tién, dong thoi dam bao tt ca déu
tuan thi nghiém ngit cac bién phap khir tring. Phuong tién van chuyén thirc n, lon
hodc chét thai phai duoc lam sach va khir trung trude khi vao khu vuc chan nuoi.
PEDV dugc biét 1a van ton tai trén céac phuong ti€n van chuyén lon, dic biét 1a néu
khong duogc khir tring sau khi str dung dé van chuyén [57]. Duy tri chuong trai sach
s&, kho thoang va vé sinh thuong xuyén. Viéc thay 16t chudng va khir tring bang céac
hoa chat phu hop 13 can thiét dé loai bé mam bénh. Stir dung ngudn thirc dn va nude
ubng dam bao vé sinh, khong bi nhiém ban. Tranh sir dung ngudn thirc an khong ro
rang hodic ¢6 nguy co bi nhiém PEDV. Cac bao cdo trude ddy ghi nhan cé su lay
nhiém chéo giita cic phuong tién van chuyén cia trang trai tai cac 10 mo [57, 62].

Viéc tiém vaccine cho lgn nai mang thai va lgn con theo lich trinh khuyén cao
la quan trong dé tao mién dich chéng lai virus PEDV, tir d6 tang cuong kha nang
phong bénh cho dan lgn. Trong truong hop c6 nguy co dich bung phat hodc khi phat
hién lon nhidm bénh, can tién hanh tiém phong bo sung dé ting cudong kha ning bao
v¢ cho dan lon [60].

Lon mdi dua vao trai phai dugce cach ly va theo doi suc khée trong it nhat 2
tuan trudc khi nhap dan chinh thire, nham ngin ngira nguy co mang mam bénh vao
trang trai. Lon bi nhidm hodc nghi ngd nhiém PEDV can dugc cach ly va diéu tri
riéng biét dé ngan chin sy lay lan. Phai thudong xuyén kiém tra va giam sat strc khoe
ctia dan lon dé kip thoi phat hién va xur 1y cac triéu chimg caa PEDV, dong thoi tién
hanh cac xét nghiém dinh ky dé phat hién sy hién dién cua virus PEDV, ké ca khi
chua ¢6 biéu hién 1am sang r0 rang, nham dam béo kiém soat dich bénh hiéu qua.
Néu c6 lon chét, can xir Iy xac lon theo quy trinh khir tring nghiém ngit dé tranh phat
tan virus ra moéi truong [60].

1.2.4. Phong bénh bing vaccine
Dé kiém soat hiéu qua PEDV, viéc cho lgn nai tiép xuc ¢ chu y voi ndi tang

xay nhuyén tir lon bi nhiém PEDV d3 dugc dé xuat tir 1au. Tuy nhién, nhiing tac dung
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phu ctia phuong phap ndy, bao gdm ty 18 thai bi kho ting cao va nguy co lay nhiém
cac mam bénh khéc, di dugc ghi nhan [63].

Tai Viét Nam, mot sd loai vaccine da dugc st dung dé phong chéng virus tiéu
chay cip ¢ lon (PEDV), bao gdm ca vaccine giam doc luc va vaccine bat hoat. Nhitng
vaccine nay dugc tiém cho lgn nai va lon con nham giam thiéu su lay lan va tac dong
cta dich bénh. Bao gdm vaccine “Avac PED live” nhap khau (cong ty AVAC, Viét
Nam) va vaccine “PED Pig VAC” nhuoc doc nhap khau tir Daesung Microbiological
Labs (Han Qudc), ca hai déu dugc san xuit bang chung Gla-SM98 ciia Han Qudc
(GU937797/ KOR/SM98/2010). Ngoai ra, vaccine bat hoat ciing da dugc st dung,
bao gdm ca “Provac TP” két hop, duoc san xuit bang chung SM98P giy bénh tiéu
chay dich & lon va chung 175L gdy bénh viém da day rudt truyén nhiém, nhap khau
tir KOMIPHARM International Co., Ltd (Han Qudc), cling nhu vaccine PED trong
nuoc do cong ty  HANVET san xudt  tai Vi¢t  Nam
(http://hanvet.com.vn/vn/Scripts/default.asp chiung vaccine giam doc luc CV777
(JN599150), AJ1102 (MK584552) va Korea/SM98-5P/1998 (KJ857455), duoc st

dung trén toan cau dé tiém chung, ngoai nhirng thay doi aa dugc tim thiy trong cac

nghién ctru trude day [22, 26]. Tuy nhién, cac chung phan 1ap gay ra dich bénh ¢ Viét
Nam hién nay 1a cac bién thé thudc genotype G2 mdi trong khi cac loai vaccine hién
¢6 duoc san xudt tir cac chung phan 1ap thudéc nhém cac bién thé cd dién (Gla), khac
biét vé mat di truyén so vGi céac bién thé méi. Do do, vaccine dugc san xuat tir cac
bién thé cb dién co thé khong cung cap giai phap day du dé kiém soat thanh cong
PEDV tai Viét Nam. Mot loai vaccine duoc san xuat tir PEDV bién thé méi két hop
v6i duong dung thich hop c6 thé duoc sir dung dé kiém soat thanh cong PED tai Viét
Nam.

1.3. Tinh hinh nghién ciru PEDV trén thé giéi va Viét Nam
1.3.1. Tinh hinh nghién ciru PEDV trén thé giéi

Trén thé gi6i, do bénh tiéu chay trén lon gay thiét hai kinh té dang ké nén céac
nghién ctru vé PEDV duoc quan tim nghién ctru tai nhiéu quéc gia. Tai Trung Qudc,
nghién ctru cua Wang va cong sy nam 2021, da phan tich 186 trinh tu gen S va trinh
tur toan bo hé gen ctia cac ching PEDV phan 14p trong giai doan 2007-2019. Két qua
ghi nhan cac bién thé cua protein G2 S c6 thé 1am ton hai hodc tham chi loai bo hoat
dong trung hoa cua khang thé do protein GI S tao ra trong cac ching vaccine truyén
thng dugc st dung & Trung Qudc. Pang chi ¥, két qua nghién ctru da ghi nhan duoc
cac hién tuong tai to hop gen tiém ning & 28 vi tri trong gen S, dan dén sy xuét hién

ctia nhanh tién hoa mai 1a phan nhom Glc tai Trung Qudc [64].
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Tai Thai Lan, Cheun-Arom va cdng su nam 2016 da phan lap dugc hai ching
PEDV la CBR1/2014 va EAS1/2014. Két qua phan tich pha hé ngudn gbc dua trén
dir liéu hé gen hoan chinh cho thiy chung CBR1/2014 thudc ciing nhém véi cac bién
thé dai dich; va chung EAS1/2014 thudc cung nhém véi cac chung CV777, LZC va
SMO8 14 bién thé ¢ dién [17].

Két qua cua Huang va cong su (2013) khi phén tich so sanh ving NTD cua
nhém G1 va G2 ngta phat hién ra c6 nhiéu sy thay ddi axit amin, ddng thoi ving x6a
thir hai (DR2-deletion region 2) ¢6 mirc d6 thay d6i khang nguyén cao hon ving xéa
thir nhat DR1 (deletion region 1) va c6 vi tri glycosyl hoa lién két N riéng biét, mic
du DR1 ¢c6 do bién thién trinh tu cao hon. Chinh vi vay, vaccine PEDV giam ddc luc
dua trén cac chung Gla c6 ngudn gbc tir CV777 hodc cac chung G1b c¢6 ngudn gbc
tir DR13 c6 thé it lién quan vé mat khang nguyén hon véi cac chung PEDV G2 méi

xudt hién c6 bién thé khang nguyén trong NTD [65].
1.3.2. Tinh hinh nghién cru PEDV tai Viét Nam

Tai Viét Nam, céc bao cdo trong nhitng nim gan day tap trung vao chan doan,
phan 13p, nghién ctru tinh hinh dich t&, triéu chirng va dac diém phan tir ctiia cac chung
PEDV dang luu hanh.

Nghién ctru cua Luong Trong Théng va cong su ndm 2020 ghi lai cac tri¢u
chtng dic trung cia PEDV gdm lgn tiéu chay, phin chuyén sang mau vang hoic
Xam, U 1 mét moi, nam don déng hodc nam trén bung me (100%); 82,6% cho théy
can ning giam nhanh , lon tiéu thu nhiéu nudc dugc quan sat thay khoang 60,86%,
than nhiét giam va non mira déu quan sat thiy & 54,34% lon bénh. Cac bénh tich dai
thé duoc ghi lai gdm xac lon chét kho giy, da nhian nheo, 16p phan mau vang dinh
bét & hau mon dugc quan sat thdy & 100% trudng hop, kiém tra da day phat hién sira
me chua tiéu hod, chit chira mau vang lon con va nhiéu bot, déng tho1 ghi nhan rudt
c6 thanh rudt mong (100%), cac co quan 1an can nhu phdi, thi mat, gan déu c6 bicu

hién sung va tu huyét [61]

Mai Thi Ngan va cong su 2020 da nghién ctru va xéc dinh cac nguyén nhan
chinh dan dén sy bung phat PEDV bao gdm: hinh thirc chan nudi lon dé dén khi cai
sita khién nguy co lay nhiém PEDV cao gap 3,35 1an so vé6i cac hé thong chian nudi
khéc, su xuat hién cua ga hodc cac dong vat khac trong trang trai lam phuong ti¢n lay
nhiém virus va khoang cach tir trang trai dén 10 mo cang ngan thi ty 1¢ 1ay nhiém
PEDV cang cao[28].

Van Thi Than va cong su 2020 da thu thap téng cong 30 chung PEDV tur ca

ba mién bac, trung, nam cua Viét Nam. Nghién ctru da cung cap thong tin vé su luu
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hanh va phan bd di truyén cta virus khi két qua thu duoc c6 28 ching tai mién bic
va mién trung thudc phan nhém G2a va G2b, trong khi hai chung con lai tir mién nam
thudc phan nhom G1b, cac vi tri N-glycosyl héa va dot bién quan trong & ving gen

khang nguyén virus cling dugc ghi nhan [26].

Tran Xuan Thach va cong su (2021) d3 giai trinh ty toan bd hé gen cua ching
IBT/VN/2018 phan 1ap tai tinh Hung Yén, dong thoi phan tich cac dot bién & gen S,
N va ORF3 c6 thé anh huong dén tinh dac hiéu cua thu thé, tinh gay bénh cua virus

va kha nang trén tranh hé thong mién dich cua vat chu [66].

Gan day nhét 13 nghién ctru ctia Bui Thi Thuy Duong va cong su (2022) da
thu thap cac chung thuc dia & cac tinh phia Bic gdm: Thanh Hoa, Vinh Phic, Nam
Dinh, Hung Yén va Hai Duong. Két qua cho thay trong 26 chung PEDV cuia Viét
Nam c6 16 chung thudc genotype G2b (19/26 = 73,1%) Ching dugc xép vao mot
nhom véi chung tham chiéu MK584552/CN/AJ1102(F12)/2011 va sau chung G2b
ctia Viét Nam va ba chung G2b cta Trung Qudc da dugc bao céo trude d6. Chin trong
s6 cac chung nay thudc cing mot nhanh G2b véi chung vaccine AJ1102 ¢ dién,
trong khi 10 chung thudc mot cum khac bao gom cac chung G2b ciia Viét Nam phan
1ap tir nam 2014 dén ndm 2016 . Bay chung con lai tp hop thanh mot nhom phu riéng
biét (7/26 = 26,9%). Khong c6 chiing nao trong s 26 chiing tir nghién ciru hién tai
dugc xép vao cum G2a hoic Glc (hoic tai td hop)[67].
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CHUONG 2: POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN
cUu

2.1. Péi twong, vat lidéu va pham vi va thoi gian nghién cieu

2.1.1. Poi twong va vat liéu nghién ciu

Dbi twong nghién ciru 14 ching virus PEDV phan 1ap tir phan va niém mac
rudt non cua lon con bi méic bénh tai tinh Hung Yén nam 2023.

Mau bénh phém duoc md kham tai trang trai, thu mau va bao quan lanh trudc
khi chuyén dén phong Mién dich hoc - Vién Coéng nghé Sinh hoc — Vién Han 1am
Khoa hoc va Cong nghé Viét Nam. Tai phong thi nghiém, mau bénh phém dugc xur
ly va bao quan ¢ -20°C.

2.1.2. Pham vi nghién ciru

Thu nhan va giai trinh tu toan bo hé gen cua chung virus PEDV thu nhén tai

tinh Hung Yén.

2.1.3. Pia diém va thai gian nghién ciru

- Pia diém thu mau: trang trai chan nudi lon tai Hung Yén

- Pia diém phan tich mau: Phong Mién dich hoc - Vién Cong nghé Sinh hoc - Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

- Thoi gian thyc hién: tir thang 2/2024 dén thang 9/2024.

2.1.4. Cac dung cu va thiét bj

May méc, dung cu va thiét bi dung trong sinh hoc phan tir ctia phong thi
nghiém ctia phong Mién dich hoc - Vién Coéng nghé Sinh hoc - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam bao gom: Eppendorf cac thé tich, dau tip cac loai, kep,
phanh, kéo cit mau, éng falcol, dia petri, cdi, chay su...Cac thiét bi su dung trong
nghién ctru bao gdm : May PCR (Astec (M¥)); Noi hap khir trung (Nhat Ban); Tt an
toan sinh hoc (Esco (Purc); May soi gel Dolphin — DOC (Wealtec (M¥)); May vortex
(Wisteg (Han quéc)); May ly tim (Eppendorf (Pirc)); May spin (Bio - rad (M¥)); Can
dién tir (Shimadzu (Nhat Ban)); Bé 6n nhiét (Bio - rad (M¥)); Ta dong lanh siu -
20°C, -50°C, -80°C (Sanyo (Nhat Ban)); Bé dién di (Bio - rad (M¥)); Lo vi song
(Samsung (Han Quéc))

2.1.5. Hoa chit

Céc loai héa chat sir dung trong nghién ctru bao gdm : dimethyl sulfoxide
(Thermo Scientific); agarose (Invitrogen (M¥)); TAE (BioTech (My¥)); ethanol 96%
(Trung Qudc); 6X Loading Dye (Thermo Scientific (M¥)); A DNA/HindIll (Thermo
Scientific (My)); DreamTaq PCR master mix 2X; non - nuclease water (Thermo
Scientific (M¥)); DEPC water (Ambion (M¥)); Ethidium bromide (Promega (M¥));
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GeneJET gel extraction kit, GeneJET genomic DNA purification Kit, GeneJET PCR
purification Kit (Thermo) Scientific).
Bang 2.1. Bo moi ty thiét ké dung cho phan tng PCR

Tén moi Trinh tu (5°....3") Po dai | Kich Chu thich
(nt) thwée
PEDVF | TTCTGAGTCACGAACAGCCA 20 | 651bp | Mdi chin doan
PEDVR | CATATGCAGCCTGCTCTGAA 20 | 651bp | Mdi chan doan
PEDVS1F | GCTAGTGCGTAATAATGACGCCA | 23 2,4 kb | Moi thu nhan gen S1
PEDVSIR | ACAGAGCCTGTGTTGGTGTA 20 2,4 kb | Moi thu nhan gen S1

2.2. Phuwong phap nghién ctru
2.2.1. So 6 nghién ciru
Pé thu nhan toan bo hé gen virus PEDV chung to1 tién hanh céc thi nghi¢m

Chiing virus PEDV

[ Tach RNA téng s ]

theo so dd sau day:

Chuyén cDNA

‘_I‘_

[ Phan (rng PCR ]—’[ Giai trinh tw ]

[ Déng hoa vao vector pCR2.1 ]

l

[ Tach chiét DNA plasmid tai t6 hop ]

([ Giitrinhty ]—[ ChuBi DNA d3 xir Iy ]

[ Tim kiém/so sanh/ tim cau tric gen ]/

l

[ Phan tich, x( ly chudi gen ]

l

[ Chudi DNA san pham cudi cling ]

|

[ So sanh, déi chiéu, 1ap pha hé ]

Hinh 2.1. So d6 nghién ctru
2.2.2. Phuwong phap thu thap miu bénh pham

Mau bénh phém la phan va niém mac rugt cua lon bénh khoang 2 dén 3 tuan
tudi c6 triéu chirmg nhiém PEDV tai trang trai thudc tinh Hung Yén. Mau bénh pham
dugc thu thap thong qua qua trinh mo6 kham tai trang trai, sau d6 bao quan lanh trudc
khi chuyén dén Phong Mién dich hoc, Vién Céng nghé Sinh hoc. Tai phong thi
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nghiém, mau bénh pham dugc xir 1y va bao quan & -20°C cho dén khi st dung dé tach
chiét RNA tong s6 hodc phan 1ap virus.
2.2.3. Phuwong phap tach chiét RNA tong sb

Str dung bo kit tich RNA téng s6 QIAamp Viral RNA Mini Kit (Qiagen, Drc).

Quy trinh tach RNA tbng sé duoc thuc hién theo huéng dan ciia nha san xuét:

Budc 1: Bé sung 554,5ul Buffer AVL vao dng carrier RNA

Budc 2: B6 sung 150u] miu vao éng carrier RNA di chuén bi ¢ bude 1.

Budc 3: U nhiét do phong (15 — 25°C) trong 10 phut. Ly tim dé dich khong dinh nip
Budc 4: Thém 560ul EtOH (abs) sau do vortex nhe trong 15 giay.

Budc 5: Chuyén cot ly tam 12000 vong/ phut. Bo dich phia duéi dng hing

Budc 6: Thém 500l Wash Buffer 1. Ly tam 12000 vong/phut. B dich & 6ng himng.
Budc 7: Thém 500l Wash Buffer 2. Ly tam 12000 vong/phut. B dich & dng himg.
Budc 8: Ly tam lam kho 2 phut, chuyén cot sang dng thu

Budc 9: B6 sung 30ul Buffer AVE, dot 2 phat. Ly tim 12000 vong/ phuat

Budce 10: Bao quan -20°C

2.2.4. Phwong phap chuyén ddi cDNA

DNA bb sung (cDNA) dugc tong hop theo phuwong phap chuyén d6i tir RNA
hé gen cua virus bang bo kit RevertAid First Strand cDNA Synthesis (Thermo, M¥)
theo huéng dan ciia nha san xuét.

Thanh phan phan tmg véi tong dung tich 20 pl gdm c6: 2 pl (100 ng/ul) RNA
tong sd; 1 pl (100 picromol/ul) mdi hexamer; 2 pl ANTP mix (10 mM); 4 pl 5X
Reaction buffer (250 mM Tris-HCI (pH 8.3), 250 mM KCI, 20 mM MgCl2, 50 mM
DTT); 2 ul M-MuLV Reverse Transcriptase (20 U/uL) va 1 ul RiboLock Rnase
Inhibitor (20 U/pul), nudc DEPC cho vira dii 20 pl; Phan tng chuyén d6i dugc thyuc
hién: 25°C/5 phut, 37°C/60 phit va két thic & 70°C/5 phat. San phadm cDNA dugc
bao quan ¢ diéu kién -20°C cho dén khi st dung dé thuc hién phan tmg PCR.

2.2.5. Phuong phap PCR

Trong phuong phap nay chung t6i st dung bd kit “DreamTaq PCR Master Mix
(2X)” (hang ThermoFisher, M¥).

Tién hanh: phan trng PCR duoc thuc hién véi cac thanh phﬁn va chu trinh nhiét
trong bang 2.2 va 2.3.

Bang 2.2. Thanh phan phan tmg PCR

Thanh phan Thé tich
Dream tag PCR Master Mix (2X)| 25 pl
DMSO 2 ul
Forward primer (moi xudi) 2 ul
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Reverse primer (mdi nguoc) 2 ul
Khuén cDNA 3ul
H-O 16 pl
Tong thé tich 50ul

Bang 2.3. Chu trinh nhiét ctia phan itmg PCR

Nhiét d6 - Thoi gian Sb chu ki
95°C - 5 phut 1
95°C — 30 giay
55°C — 30 giay 35
72°C - 3 phit
72°C - 10 phat 1
4°C - Bdao quan

Khi phan tng két thuc 1ay 10 uL san pham dién di gel agarose 1% kiém tra
Ghi chu: trong nghién ctru nay ching t6i thyc hién phan tng PCR véi mach
khuon 1a cDNA dugc tong hop tir RNA tong sb tach chiét tir cac mau nghién ctru.
Bang 2.4. Danh sach cac moi duoc sir dung trong phan ng giai trinh ty [68]

STT Tén moi Trinh ty Po dai
1 |186-2055-F 5'-GCGTTCCGTCGCCTTCTACATAC-3' | 1870
2 |186-2055-R 5-TTATAAACAGGATGTTCAATGA-3'

3 | 1960-4005-F 5-CAGTTGTTGTTGATGGACTTGC-3' 2046
4 |1960-4005-R 5'-CCACTATCATTGCCTATAAAAG-3'

5 |3925-5998-F 5'-TCGAGATACTACTGCTCTCTCC-3' 2074
6 |3925-5998-R 5'-TCCATCATACACCATACCAGTG-3'

7 |5922-7969-F 5-CATTCCTAGATAATGGTAACGG-3' 2048
8 |5922-7969-R 5-ATCATAATCGCTATCACTGCTA-3'

9 |7893-9941-F 5-TGTTCATAGTTGCTGTTTTCTT-3' 2049
10 |7893-9941-R 5-TAAGCCACCAAGTAGAACCATT-3'

11 | 9869-11925-F 5-AGTAGTCTGTTTACGGAGAATG-3' 2057
12 |9869-11925-R 5-ATGCCATCTCCTTCTGCCTTAA-3'

13 |11845-13885-F | 5-GCGTATTGTCAAGCTCCAGAAT-3' 2041
14 |11845-13885-R | 5-AAGTAAGCTCAGAGCCCTCAGA-3'

15 |13808-15857-F | 5'-AACCTGGCCATTTCAATAAGGA-3' 2050
16 |13808-15857-R | 5-TCTTTAGGTCCTACAACCTCAT-3'
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17 | 15781-17829-F 5'-ACTATCAAGGCCAAGGAGGAGA-3 2049
18 | 15781-17829-R 5'-CGTATGCAGCGCACTATTGTAA-3'

19 | 17759-19825-F 5'-TCAAGATTGGACCAAGTAAGAG-3 2067
20 | 17759-19825-R 5'-CAGCACCATAGTTATAGAGATT-3

21 | 19750-21810-F 5'-GGTTATTCCATGCCTTCTATTT-3' 2061
22 | 19750-21810-R 5'-GAGGTAAAACAGCCAAGAATTT-3

23 | 21729-23770-F 5'-GCTATCCAAGTACCCTATTATTG-3' 2042
24 | 21729-23770-R 5'-CCCTGCGAATTAACAACCTCTT-3'

25 | 23707-25755-F 5'-CTAAGGGTTTGAACACTGTGGC-3' 2049
26 | 23707-25755-R 5-GATATTCCATGTGAAATTCCAG-3'

27 | 25688-27848-F 5-ATGTCTAACGGTTCTATTCCCG-3' 2161
28 | 25688-27848-R 5'-CCACTGGCTTACCGTTGTGTGC-3'

2.3.6. Phwong phap dién di kiém tra san pham PCR
Budc 1: Chuan bj gel dién di: Can 1g agarose dé chuan bi gel agarose 1%, sau d6
thém 100 ml dung dich TAE 1X vao. Pun néng hdn hop trong 10 vi séng cho dén khi
agarose tan hoan toan va dung dich tré nén trong subt. Dé dung dich ngudi dén khoang
50°C, sau d6 d6 vao khuén gel da chuén bj sin.
Budc 2: Pat gel vao bé dién di: D6 dém TAE 1X vao bé dién di ngap ban gel.
Budc 3: Chuan bi mau: Tron 2 ul dung dich loading dye 6X véi 10 pl mau. Chuyén
hdn hop mau di tron vao giéng trén gel dién di, str dung 1 giéng cho marker (5 ul).
Marker Lambda DNA/HindIII tir Thermo Scientific dugc st dung trong thi nghi¢m.
Budc 4: Tién hanh dién di & hiéu dién thé 110V trong khoang 25-30 phdt.
Budc 5: Nhudém va doc két qua: Sau khi dién di xong, ban gel dugc nhudém trong
dung dich Ethidium Bromide khoang 10 phit, sau d6 két qua duoc doc bang may soi
gel. San phim PCR dugc kiém tra trén gel agarose 1%, st dung Lambda
DNA/HindIII Marker tir Thermo dé du doan kich thuéc cia doan DNA trong khoang
tir 125 bp dén 23.130 bp.
2.3.7. Phwong phap tinh sach sin pham PCR

P6i v6i cac san pham PCR don biang: St dung bo kit "GeneJET PCR
Purification" ctia ThermoFisher (M§) dé tinh sach san pham PCR:
Budc 1: Thém dém Binding vao san pham PCR theo ti 1¢ 1:1 va tron déu. Kiém tra
mau sac cta dung dich, néu dung dich c6 mau vang tirc 1a dat pH t6i uu. Néu dung
dich c6 mau cam hodc tim, thém 10 pl dung dich acetate 3M dé diéu chinh.
Budc 2: Chuyén tdi da 800 ul dung dich tir bude 1 (hodc budc 2) vao cot tinh sach
GeneJET va ly tam tir 30 dén 60 gidy. Loai bo dung dich chay ra tir 6ng thu.
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Budc 3: Thém 700 pl dém rira vao cot va ly tim tir 30 dén 60 gidy. Loai bo dich chay
xuéng va dat cot lai vao 6ng thu.
Budc 4: Ly tdm cot thém 1 phut dé loai bé hoan toan dém rira con sot lai
Budc 5: Chuyén cot sang mot dng thu sach, méi (6ng 1,5 ml). Thém 50 pl dém
Elution vao tdm mang cua cdt tinh sach GeneJET va ly tam khoang 1 phut.
Budc 6: B cot va bao quan dng thu chira san phdm PCR di tinh sach & -20°C.

Vi san pham PCR da bang, sir dung b GeneJET Gel Extraction kit:
Budc 1: Cit phan gel chira manh DNA bang dao mé sach hoic ludi dao cao, cit cang
gan DNA cang tot dé giam thiéu thé tich gel. Pat miéng gel cat duoc vao 6ng
eppendorf 1,5 ml di dugc can trudc va can lai dé xac dinh khéi lugng miéng gel.
Budc 2: Thém 1:1 thé tich dém Binding vao 6ng chtra miéng gel (thé tich : khoi
luong) (vi du: thém 100 pl dém Binding cho mdi 100 g gel agarose).
Budc 3: U hdn hop gel & 50 - 60°C dén khi miéng gel tan hoan toan. Pao 6ng vai
phat mot 1an dé tao diéu kién qua trinh tan gel. Vortex hdn hop gel trudc khi chuyén
vao cot. Mau vang biéu thi pH t6i vu dé gin DNA. Néu dung dich mau cam hodc tim,
thém 10 pl natri acetate 3M, dung dich pH 5,2 va lic déu.dé mau chuyén vang.
Budc 4: Chuyén t6i da 800 pl dung dich gel dd hoa tan tir budc 3 vao cot tinh sach
GeneJET. Ly tam trong 1 phat. Bo dich chay xudng éng thu va dit cot trd lai dng thu
Budc 5: Thém 100 pl dém Binding. Ly tim 1 phuat. Bo dich chay, dit cot lai 6ng thu.
Budc 6: Thém 700 pl Wash Buffer. Ly tdim 1 phit,bo dich chay, dat cot lai éng thu.
Budc 7: Ly tam cot r5ng thém 1 phut dé loai bo dém rtra con sot lai.
Budc 8: Chuyén cot vao mot dng eppendorf 1,5 ml sach. Thém 50 pl dém Elution
vao tam mang cdt tinh sach. Ly tam 1 phut.
Budc 9: Bo ¢t va bao quan DNA da tinh sach ¢ -20°C.
2.3.8. Dong hda DNA san pham PCR

Nguyén li ciia dong hoa: 1a gan ndi (ligation) mot doan DNA ngoai lai (thudong
1a san pham PCR/RT-PCR) vio trong hé gen cia mot vong DNA di dugc thiét ké san
goi 14 plasmid mang (hay vector dan truyén), tao ra vector tai to hop va dugc chuyén
nap (transformation) vao té bao chu thich tmg (thuong 1a té bao E. coli thuan chung)
tao dong tai to hop. Sau khi chuyén nap tién hanh nudi cdy dé nhan 1én va chon loc
vi khuan tai to hop theo hai co ché: co ché X-gal va co ché khang sinh loai trir nhiing
vi khuan khong tai to hop, nham thu dugc sb lugng 16n cac ban sao DNA ngoai lai
(vector tdi té hop). Tach chiét cac khuan lac don dong dé thu lwong DNA ngoai lai
dugc ndi vao vector bang phan tng cat v6i enzym gidi han (restriction enzyme).

Nbi san pham PCR vao plasmid vector: Do san pham PCR (sir dung enzyme
Taq DNA polymerase xuc tac tong hop) thong thuong duoc gan thém Adenine (A) &
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dau 3°, nén khi ndi véi vector c¢6 dau 16i 1a Thymine (T) da duoc cac hing sinh phadm
thiét ké tir trude, thi hai nucleotide ndy s& gin nbi b6 sung cho nhau nhd enzym ndi
T4-DNA ligase hodc enzym topoisomerase. Cac vector thuong dugc sir dung dé ndi
ghép (ligation) san phim PCR/RT-PCR vao vector 1a pCR2.1 hay pCR2.1°TOPO
(Invitrogen) (Hinh 2.2).

M13 reverse
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Hinh 2.2. C4u truc vector pCR®2.1-TOPO® (Invitrogen)

Vi tri dé ndi san phdm PCR vao duoc bd tri & trong chudi gen lacZ, gen ma
hoa va san xuit enzym B-galactosidase, c6 tac dung xuc tac thuy phan véi X-gal dé
tao dan chit c6 mau xanh. Vi khuan khong mang plasmid tai t6 hop s& tao nén khudn
lac xanh. Khi san phém duoc ndi thanh cong, thi doan DNA ngoai lai lam bt hoat
gen lacZ khong cho né san xuat ra enzym B-galactosidase, nén vi khuan mang plasmid
tai t6 hop s& khong c6 enzym phén hity co chat X-gal va khuan lac s& mau tring khi
nudi trén moi trudng cd chira X-gal. Thanh phan phan Gmg ndi san pham PCR viao
vector pCR® 2.1-TOPO & bang 2.5.

Bang 2.5. Thanh phan ciia phan tng ndi san pham PCR vao vector pCR® 2.1-TOPO

Thanh phan phan ing Thé tich
H20 2 ul
Buffer ligation 10X 2 ul
San pham PCR 1 ul
Vector pCR 2.1-TOPO (25ng/ ul) 1l
Tong 6 pl

* Chuyén nap vector tai to hop vao té bao kha bién:

Budc 1: Ly 5pul san phdm ndi néi trén cho vao 50-100pl té bao kha bién E. coli DH5a
(108 — 109 té bao/ml), 1 trén d4 trong 45 phut.

Budc 2: Sdc nhiét & 42°C trong 45 gidy, rdi ngay 1ap tirc G vao trén da trong 2 phut.
Budc 3: B sung thém 150pl méi trudng dinh dudng SOC, lic éng té bao véi toe do
200 vong/phut trong 1 gio & 37°C dé cac té bao 6n dinh va nhan Ién trong vai chu ky



22

Budc 4: San pham chuyén nap duoc trai déu trén dia thach LB-agar (Luria — Bertani)
1,5% c6 bo sung 100p] khang sinh Kanamycin (40mg/ml) va 200ul X-gal (40mg/ml),
Ui cac dia thach ¢ ti 4m 37°C it nhit 1a 18 - 20 gio.
Sau thoi gian trén, tién hanh chon loc va nudi cdy vi khuan tai to hop.
* Chon lpc khudn lac va nudi cdy trong moi truwong long:
- Khuén lac mau tring trén moéi truong LB agar (Luria — Bertani) dugc Iya chon nudi
ciy trong cac dng chtra 5 ml méi trudng LB 16ng.
- B6 sung 5ul Kanamycin dé chon loc dong c6 mang gen khang khang sinh.
- C6 thé bo sung thém X-gal vao méi trudong dé loai bo nhitng dng moi trudng c6 mau
xanh (do doan gen chua gai vao vector) ma khi chon loc khuén lac bi 1an tap hoac khi
chon loc khuan lac ¢6 nhan hoi1 xanh.
- Sau khi cay khuan lac, dng méi truong duge lic 200 vong/phit trong 16 — 20 gid &
37°C cho vi khuan nhan 1én.
*Téach DNA plasmid tai to hop: Ding DNA Plasmid Mini Extraction Kit (BIONEER)
Budc 1: Lic déu lo nudi cdy, d6 vao dng Eppendorf loai 2 ml sach, ly tam 10000
vong/phiit trong 2 phiit dé thu té bao. Sau ly tim bo dich bén trén, gitt cin té bao bén
duéi (dung pipet hut hét dich trong giir lai can té bao).
Budc 2: Thém 250pl dung dich (1), dung pipet hit nhe 1én xudng vai 1an cho déu.
Budc 3: Thém 250ul dung dich (2), day nép, tron béng cach lac xudi nguoc.
Budc 4: Thém 350ul dung dich (3), trdn nhe nhang, sau d6 dem ly tam & 13000
vong/phut trong 10 phut, nhiét do 4°C.
Budc 5: Chuyén toan bo phan dich trong bén trén 1én trén mang cua cot loc. Ly tim
13000 vong/phut trong 1 phtt, bo dich dudi.
Budc 6: Thém 500ul dung dich (D) 1én trén mang loc, dé & nhiét d6 phong 5 phut,
sau do ly tam 13000 vong/phut trong 1 phut, bo dich bén dudi.
Budce 7: Thém 700ul dung dich (4) 1én mang loc, ly tam 13000 vong/phut trong 1
phut, bo dich dudi. Ly tam lai dé 1am kho cot.
Buéc 8: Chuyén cot sang dng Eppendorf méi, thém 50ul dung dich (5) Elution buffer
1én trén mang loc, dé nhiét do phong 2 pht, ly tam 13000 vong/phut trong 1 phut,
* Kiém tra DNA tdi té hop bang enzym giéi han EcoRl:
Thanh phan phan ung cat DNA plasmid tai t6 hop (Bang 2.6)
Bang 2.6. Thanh phan ctia phan tng cat DNA tai to hgp bang enzym gidi han
EcoRlI

Thanh phan phan ing Thé tich

Nudce L6l

Buffer for EcoRI (10X) 2ul
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Enzym EcoRl Tul
DNA plasmid Tl
Tong 20pl

Hon hop phan tng trén dugc trén déu trong mot dng Eppendorf va u & 37°C
trong 2 gio cho phan mg xay ra. Dién di kiém tra trén thach agarose 1%, néu san
pham cit cho két qua tuong tmg véi kich thuéc DNA san pham PCR, thi DNA
plasmid tai t6 hop dugc thu nhan va duogc gii trinh trinh tu.

2.3.9. Phwong phap giai trinh tw

Giai trinh ty gen S1: Plasmid tai t6 hop gen S1 duoc giai trinh ty bang phuwong
phdp Sanger. Ching t6i thiét ké mot mdi bén trong gen S1 (PEDVS-F1: 5°-
AATTGCATTGGTATGCTGC-3’) dé giai trinh ty. Chudi nucleotide dugc xir 1y
bang chuwong trinh Seqedl.3, so sanh bang chuong trinh AssemblyLIGNI1.9 va
MacVecter8.2 (Accelrys Inc). Céc trinh tu twrong ung véi ving gen S1 dang ky tai
Ngan hang gen duogc st dung dé so sanh dbi chiéu véi chudi gen nghién ciru, st dung
chuong trinh GENEDOC?2.7 (http://www.nrbsc.org/gfx/genedoc/).

Giai trinh ty hé gen ching PEDVHY 1: Hé gen chung duoc giai trinh ty bang
hai phuong phéap: Giai trinh tir toan bo hé gen bang phuwong phap IHlumina (Cong ty
TNHH Khoa hoc KTEST). Pdng thoi giai trinh ty ting phan doan gen bang phuong
phéap Sanger.

2.3.10. Phuong phap xir Iy s6 liéu

GeneDoc 2.7 - Chuong trinh so sanh va phan tich chudi dugc phat trién cho
may tinh PC chay trén hé diéu hanh Windows, gitip mé, doc va phén tich cac tép dinh
dang .msf (multiple sequence file) [69]. Phidn mém nay cho phép xac dinh trinh ty
amino acid cta cic gen nhan va gen ty thé, va thiét 1ap cdu hinh cta cac chudi di
duogc so sanh dé sir dung trong phan tich pha hé bing MEGA.

MEGA7 - phan tich di truyén tién hoa phan tr MEGA (Molecular
Evolutionary Genetics Analysis). Phdn mém nay h tro so sanh cac chudi gen c6 cting
chtrc ndng tir cac chung thudc cung loai hodc tir cac chung khac loai nhung thude
cung gidng hodc chi trong ciing mot ho. Piéu nay gitp xac dinh mdi quan hé tién hoa
va pha hé & mirc do di truyén tién hoa [70]. Trong nghién ciru ndy, MEGA phién ban
7 duogc sir dung véi tham sé Kimura-2 dé mé phong su thay ddi nucleotide, cing véi

bootstrap 1000 lan dé ting d tin cy cta két qua.
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CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua sang loc miu bénh pham cé chiva PEDV

Ngoai PEDV, ¢ Vi¢t Nam cling da phat hién sy hién dién va lay lan cta virus
TGEV va gan day la porcine deltacoronavirus (PDCoV). Cac loai virus nay da duoc
ching minh giy ra céc triéu ching va tén thuong bénh tich twong tu nhu bénh do
PEDV gay ra, khién viéc chin doan 14m sang tr& nén kho khan [71, 72]. Do d6, dé
x4c dinh chinh x4c sy ¢6 mit ciia PEDV trong cac mau thu thap (phan hodc rudt non),
k¥ thuat PCR da duoc ap dung vdi cac cap moi chéan doan dic hiéu.

Cac mau bénh phém thu nhan & cac trang trai thudc tinh Hung Yén dugc tién
hanh tach chiét thu nhan RNA tong s6. Mau RNA tong s6 sau d6 dugc sir dung 1am
khuén dé thyc hién phan img RT-PCR chan doan virus PEDV bang cip mdi PEDVF
— PEDVR (bang 2.2). Cac mau duong tinh véi PEDV s& dugc tién hanh chuyén
cDNA va thuc hién PCR dé thu nhan gen S1.

Két qua dién di kiém tra, chting t6i phat hién 5 mau dwong tinh véi PEDV, la
cac mau cho san pham PCR kich thuéc khoang 0,6 kb dung nhu du tinh, bang DNA
c6 chét lugng tot, don bang (Hinh 3.1).

2027 bp

564 bp

Hinh 3.1. Két qua dién di phat hién PEDV béng cip mdi chin doan PEDVF-PEDVR
Giéng M: thang DNA chuan (DNA cia thie khudn thé ) dwoc cdt bang enzyme
HindlIl11

Giéng 1,234, 56 7: két qua PCR bcing cap moi chan dodn cia cdc mau PEDV

thu nhan tai cac trang trai dai dién cho cac mau nghién cutu
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Trong nim mau duong tinh, ching t6i lwa chon hai mau c6 chét luong tot va
dai dién cho hai trai khac nhau ctia Hung Yén (12 miu sé 2 va miu sb 6) dé giai ma

gen S1.

3.2. Két qua thu nhan va giai trinh tw gen S1

Dé thu nhan gen S1 hoan chinh, ching t6i tién hanh thyc hién phan tmg PCR
st dung cip moi dic hiéu PEDVSIF - PEDVSIR (Bang 2.2), thanh phan phan tng
va chu trinh nhiét di dwoc tdi vu (bang 2.3). Mau dugc ky hiéu 1a PEDVHY1 va
PEDVHY2.

San pham cua phan Gmg PCR thu nhan gen S1 hoan chinh dugc kiém tra bang
dién di trén thach agarose 1%. Hinh 3.2 thé hién két qua di¢n di cia san phém PCR
gen S1 va DNA plasmid tai to hop sau khi dugc cat bang enzyme gidi han ECoRl.
Céc san pham PCR tir mdu PEDVHY1 va PEDVHY?2 déu biéu hién chat luong tot,
cho thiy qua trinh dong hoéa thanh cong vao vector pCR2.1. Khi kiém tra DNA
plasmid tai to hop bang cach cit véi enzyme ECORI, hai bang duoc quan sat thay:
bang dau tién co kich thude 3,9 kb twong tng véi vector pCR2.1 va bing tht hai c6
kich thudc khoang 2,4 kb, bang véi kich thudc ctia san pham PCR gen S1 duoc dong

hoa. DNA plasmid nay s€ dugc chon dé tiép tuc giai trinh ty.

4361 bp
4361 bp 2322 bp
2322 bp 2.4 kb
564 bp

Hinh 3.2. Két qua dién di san pham PCR thu toan bd gen S1 cia 2 ching PEDV
nghién ctru

Giéng M: thang DNA chuin (DNA cua thuc khuan thé A duoc cit bang enzyme
HindlIlI).

Hinh 3.2A: Giéng 1: két qua PCR khuéch dai gen S1 cia mdu PEDVHY 1; Giéng
2: két qua PCR khuéch dai gen S1 ctia mdu PEDVHY?2
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Hinh 3.2B: giéng 1: két qua dién di DNA plasmid ctia chung PEDVHY 1 cét bang
enzyme giéi han ECORI; Giéng 2: két qua dién di DNA plasmid cua ching

PEDVHY?2 cit bang enzyme gi6i han EcoRlI

DNA plasmid dwoc giai trinh tu bang phuong phap Sanger. Két qua da thu
nhan duoc toan bd gen S1 cua hai chung PEDVHY1, PEDVHY2, gém 2205

nucleotide ma hda cho 735 amino acid.

Ty 1& ddng nhét nucleotide trong gen S1 giita chung PEDVHY1 va chiing
PEDVHY?2 cao, 99.66%. Chudi nucleotide thu dugc cia mdu PEDVHY 1, PEDVHY?2
duoc phan tich BLAST 18n website cia NCBI. Két qua cho thiy trinh ty nucleotide
thu duoc thudc gen S1 cia virus PEDV trong nghién ctru nay do c6 ty 1¢ tuong dong

cao (trén 97%) vai cac trinh ty nucleotide trén gen S1 cia cac ching PEDV da dugc

dang ky trén ngan hang gen (Hinh 3.3)
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Hinh 3.3. Két qua BLAST dua trén gen S1 cua ching PEDVHY 1

Két qua trong hinh 3.3 cho thdy, trinh ti nucleotide ciia chit PEDVHY1 va
PEDVHY?2 c6 ty 18 twong dong cao nhat dat 97,51% v&i 4 chung PEDV ¢ ngudn
gbc Trung Qudc, bao gébm CH-LCC-02-2011 (M& GenBank: KP399634.1),
CH/GX/PEDV/1902/2017 (M& GenBank: MZ364311.1), CH-TD4-2018 (M&
GenBank: MW330075.1), BP-2016 (Ma GenBank: LC496368.1) va chung DT1 (M&
GenBank: MG373532.1) cua Viét Nam phan 1ap vao nam 2017 tai Dong Thap.

3.3. Két qua phan tich phat sinh loai dwa trén gen S1

Phan tich phat sinh loai st dyng toan bd hé gen hodc mot $6 gen riéng 1¢ da
duogc thuce hién dé xac dinh cac bién thé va mdi quan hé cua cac mau PEDV d3 phan
1ap. Gen S toan phﬁn hoac mét phﬁn duoc biét 1a cac vi tri thich hop trong phan tich
moi quan hé di truyén va dich té hoc phan tir cia PEDV [64]. Dé hiéu rd vé bién thé
Va qua trinh tién hoa ctia PEDV ¢ Trung Qudc, chung t6i dd xay dung mot cay phat
sinh loai dya trén trinh tu tiéu phan gen S1.

Cay pha h¢ dugc xay dung dua trén trinh ty gen S1 ctia 54 chung PEDV, trong
do6 c6 chung nghién cau PEDVHY 1, PEDVHY?2 va 53 chung con lai dai dién cho cac
genotype da va dang luu hanh trén toan cau bang phan mém MEGA7 sit dung phuong
phap “két ndi lién k&” (Neighbor-Joining (NJ)), véi hé sd tin tudng (bootstrap) 1a
1000 1an. Céc chung tham chiéu 13 dai dién cho cac chung thudc cac genotype khac
nhau, dugc tai xudng tir Ngan hang gen NCBI twong ng v6i ma sé GenBank cia
tung chung (hinh 3.3).

Két qua phan tich phat sinh chung loai cho thdy, cac ching PEDV tham chiéu
trén thé gidi dugc chia thanh nim nhom chinh twong Gng véi ndm genotype: Gla,
G1b, G2a, G2b, G2c (Hinh 3.4).

Nhom thir nhat gom 29 ching PEDV thudc genotype G2b, bao gdm céc chiing
virus phan lap tai nhiéu qudc gia bao gdm: My, Han Qudc, Mexico, Trung Qudc, Viét
Nam (tr nam 2013 dén 2018), va ching PEDVHY 1 thu nhan méi nam 2023 tai tinh
Hung Yén trong nghién ctru nay. Piéu ndy ching té sy hién dién cia PEDV G2b
khap toan cau trong thoi gian dai va ton tai cho tdi tan ngay nay. Nhin chung, chiing
PEDVHY 1 trong nghién ciru ndy c¢6 mdi quan hé ho hang gan giii véi cic chung
PEDV cua Viét Nam.

Nhom thir hai gdm cac chiing thudc genotype G2a. Nhom nay gom céc chiing
ctia Trung Qudc phan 1ap trong khoang 4 nam tré lai ddy gay ra nhiéu 6 dich 16n tai
Trung Québc va lan sang cac nudce 1an can. Tuy nhién, tai Viét Nam van chua ghi nhan

thay su luu hanh pho bién cta cac ching PEDV thudc genotype G2a nay.
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Nhém thtr ba gdm céc ching PEDV thudc genotype Gla. Nhém nay chira
chung PEDV c¢6 dién CV777 phan 14p tir nim 1978 tai Bi. Ngoai ra con ¢6 cac ching
phan lap tai Han Qudc nim 1998 va phan lap tai Pan Mach phén 1ap nim 2017.
Chung Avac-PEDV-98 phan 1ap nam 2021 cta Viét Nam thudc nhom nay.

Nhom thtt tr gdm cac chung PEDV thudc genotype G1b. Nhom nay chira cac
chung virus vaccine nhuoc doc duoc bién d6i tir cac ching cuong doc thude genotype
Gla. Trong d6 chung CV777 dai (genotype Gla) sau qua trinh nhugc doc hoa thanh
chung CV777 nhugc doc thuéc Glb, chung DR13 ¢6 ngudn gbc Gla, sau khi cay
chuyén 100 doi da thanh ching nhugc dgc DR13 thudoc G1b. Pay la hai trong $6
nhiéu chung virus vaccine dang duoc st dung rong rii hién nay.

Nhom thtr nim gdém cac chimg PEDV thudc genotype G2c. Nhém nay gom
céc chung thu nhéan tai My, Phap, Trung Qudc tir khoang nhirg nim 2010 tré lai day.

Tir két qua phan tich trén cho thiy cé su da dang di truyén gen S1 giita céc
chung PEDV cua cac quéc gia khac nhau, dac biét 1a gitra cac chau lyc.

Chung PEDV nghién ctru PEDVHY1 va PEDVHY?2 phéan 1ap nam 2023 tai
tinh Hung Yén déu thudc genotype G2b. Két qua nghién cru cia ching toi théng
nhat véi cac két qua nghién ctru ciia cac tac gia khac cho rang cac ching virus PEDV
chiém wu thé tai Viét Nam thudc loai c6 doc luc cuc cao (G2b). D@)ng thoi phu hop
v6i nghién ctru cho rang cac chung PEDV thudc genotype 2 c6 su phan bd chu yéu ¢
khu vuc chiu A va Trung Quéc, trong d6 cac ching G2a tap trung khap khu vuc phia
dong Trung Qudc, tir Bac Kinh dén tinh Quang Pong, trong khi cac chung G2b chi
yéu ndm ¢ dong nam Trung Qudc [30, 65].

Nguoc lai, hai ching PEDV cua Viét Nam trong nghién ctru nay lai ¢6 khoang
cach di truyén xa voi cac chung vaccine nhu CV777, DR13, va SM98. Pay la dic
diém can cha ¥ khi sir dung vaccine c6 ngudn gbe tir My va Uc dé st dung cho lon
tai Viét Nam do c6 thé c6 hiéu qua thap hon. Ching PEDVHY 1, PEDVHY?2 trong
nghién ctru cua chiing t6i c6 mdi quan hé ho hang gan giii véi cac chung VL2, HUA-
PED111, DT1, VNKCHY-310113, VNVAP1113 cua Viét Nam. Két qua nay dit ra
gia thuyét vé nguodn gbc cua cac chung PEDV tai Hung Yén, vi cac hoat dong giét
mo, van chuyén gia stc bi bénh déu gop phan ting nguy co 1ay nhiém PEDV. Viét
Nam la mot trong cac qudc gia c6 nganh chan nuéi lon phat trién, véi s6 luong trang
trai chan nudi 1on kha niang xuat hién cac ching virus méi sé ting 1én. Diéu nay goi
y rang chung ta nén ting cuong quan 1y chin nudi lon va vé sinh méi truong trong
qua trinh van chuyén, cai thién chinh sach quan 1y van chuyén lon lién tinh nham
giam kha nang lay truyén va dot bién PEDV. Tém lai, phan tich pha hé nguon goc

chi ra rang cac ching PEDV luu hanh tai Viét Nam trong nghién ciru nay c6 nguon
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gbc tir Trung Qudc va ching dang dan trai qua bién ddi di truyén va hinh thanh mot
phan nhém PEDV méi ¢ Viét Nam.

i
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Hinh 3.4. Cay pha hé xac dinh mbi quan hé ngudn gdc ctia cac ching PEDV dua

trén trinh ty nucleotide ciia tiéu phan gen S1.
Ghi chii: Ching PEDVHY 1 va PEDVHY?2 trong nghién ctru dugc danh dau bang
miii tén. Cay pha hé dugc xay dung bang phan mém MEGA 7, phuong phap “két
nbi lién ké&” ((Neighbor-Joining) v4i hé sd tin tudng (bootstrap) 1000 1an lap lai.
Vach ngang ¢ cudi hinh (0.005) biéu thi sai khac nucleotide (1/1000) & mdi nhanh.
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3.4. Két qua thu nhan toan bd hé gen

Trong hai ching PEDV nghién ctru, ching PEDVHY | duoc chon dé giai trinh
tu thu nhén h¢ gen hoan chinh.

Toan bo hé gen cua ching virus tiéu chay cap ¢ lon PEDVHY1 dugc nhan 1én
bang phan tmg PCR tir ngudén khuén cDNA, bang 14 phan tmg véi 14 cip mdi khac
nhau. San phdm cudi cung thu dugc bao gébm 14 doan DNA chira toan bo DNA cuia
hé gen. C4c san phém PCR, sau khi tinh sach dugc giai trinh tu truc tiép.

Pong thoi, hé gen virus ciing duge két hop giai trinh ty toan b hé gen bang
phuong phéap Illumina.

Bang cach sip xép ndi cac chudi véi nhau sir dung cac chuong trinh tin-sinh
hoc chuyén biét, va hd trg ciia két qua gidi trinh ty gen thé hé méi, chung t6i thu dugc
chudi DNA cua toan b hé gen ctia chung PEDVHY 1.

Trinh ty toan by hé gen cia PEDVHY1 co chiéu dai 28.212 nucleotide v&i
ham lugng GC 13 41,7%. Ching PEDVHY 1 cta Viét Nam c6 t6 chirc b gen twong
tu nhu cac phan 1ap PEDV khac da dugc bao cao trude day, véi 7 khung doc mé
(ORF), duoc dic trung boi thir tr gen ORF1a/1b-S-ORF3-E-M-N. Két qua giai trinh
tu gen duoc trinh bay chi tiét tai bang 3.1.

Bang 3.1: Trét ty sip xép hé gen ching PEDVHY 1

Vi tri Vitri | Chiéu dai | Chudi Gen San pham
bit diu | két thic

276 12629 12354 + ORFla replicase polyprotein
12659 20620 7962 + ORF1b polyprotein
20617 24774 4158 + S spike protein
24771 25448 678 + ORF3 ORF3 protein
25429 25659 231 + E envelope protein
25667 26347 681 + M membrane protein
26553 27839 1287 + N Nucleocapsid protein

Trinh ty toan bo hé gen cta ching PEDVHY 1 duoc phan tich do twong dong
trong trinh trinh  BLAST
(https://blast.nchi.nlm.nih.gov/Blast.cgi), cho thdy chung PEDVHY1 c6 do twong
dong dat cao nhat voi ba ching CH/GX/PEDV/1939/2018 (s6 gia nhap GenBank:
MZ364312.1), CH/GX/PEDV/1902/2017 (s6 gia nhap GenBank: MZ364311.1), va
chung GXGL/2022 (s6 gia nhap GenBank: PP472644.1) véi do tuong dong lan luot
1a 98,84%, 98,82% va 98,69% tuong ting.

ty bd gen hoan chinh bang chuong
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Gen S ctua ching PEDVHY 1 ¢6 chiéu dai day du 1a 4158 nucleotide, dai hon
6 nucleotide so v&i chiung CV777. Phan tich BLAST ghi nhan gen S cia PEDVHY 1
tuong dong 97,6%-97,91% vé nucleotide véi 3 ching cua Trung Qudc phan l1ap tir
nam 2015 dén 2017 gdbm CH/GX/PEDV/1902/2017 (m& GenBank: MZ364311.1),
CH_huaiyang_2015 (md GenBank: KY496313.1) va JSYC1601 (ma GenBank:
MG198637.1).

Chiéu dai ddy du cua gen E cia PEDVHY 1 13 231 nt, mi hoéa 77 amino acid.
Két qua BLAST cho thay gen E twong dong 99,13% véi 23 chung PEDV ¢6 ngudn
gbc tir cac nudc trong khu vuc chiau Au nhu COL/Antioquia00265/2015 (ma
GenBank: MK071619.1) cua Colombia, USA/SouthDakota336/2014 (ma GenBank:
KR265811.1) ctia My, twong dong dat mirc twong ty v6i 3 ching ngudn gdc chau A
la XJ1904-34 (mi GenBank: OL348059.1) ctia Trung Qudc, SF4017 (m3 GenBank:
MK558089.1) cua Philipines va AOM-2/JPN/2014 (m& GenBank: LC063837.1) cta
Nhat Ban.

Chiéu dai day du cua gen M cia PEDVHY 1 13 681 nt, ma hoa 224 axit amin.
Protein M cua chung PEDVHY1 ¢6 d6 déng nhét cao, dat 99,81% véi 15 chung
PEDV c¢6 ngudn goc tir Trung Qudc va 4 ching PEDV ¢6 ngudn gbc Thai Lan gom
DTI1 (M& Genbank: MW805354.1), DTI2 (M& Genbank: MW805355.1), DTI3 (Ma
Genbank: MW805356.1), DTI1 (M4 Genbank: MW805357.1). Két qua twong dong
cia PEDVHY 1 cao 99,41%-99,81% véi cac chung tir khap thé gidi cho thdy trinh ty
gen M duoc bao ton cao.

PEDVHY c6 trinh ty gen N véi kich thude la 1287 nucleotide. Gen N dat
tuong dong cao nhat 99,15% khi so sanh voi chung CT3 (Mi Genbank: MG373546.1)
phan 1ap tir tinh Can Tho cua Viét Nam, cung hai chiung cta Trung Qudc gdm
GS/YD37/2022 (Ma Genbank: OR601543.1) va GS/YD17/2022 (M& Genbank:
OR601542.1) véi twong dong dat 99,15% va 99,07%, twong tng.

Két qua giai trinh ty cho thdy chiéu dai day du ciia gen ORF3 cia PEDVHY 1
la 678 nt, ma hoa 226 axit amin. Két qua BLAST ghi nhan gen ORF3 dat twong dong
cao 99,41%-99,85% vdi cac chung tham khao ctia Viét Nam va cac nudc lan can nhu
Trung Quéc, Théai Lan. Piéu nay cho thay rang gen ORF3 c6 tinh bao ton cao trong
hé gen virus PEDV. Trong d6, twong ddng cao nhat (99,41%) véi 5 chung cua Trung
Quéc gdm CH/GX/PEDV/1939/2018 (ma Genbank: MZ364312.1), GDS51 (M4
Genbank: MH726403.1), CH/GX/PEDV/1902/2017 (M& Genbank: MZ364311.1),
GDS53 (M Genbank: MH726404.1) va SXXY (Ma Genbank: OR234022.1).
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3.5. Két qua phan tich dic diém phan tir gen S1

Bénh PED d3 gy thiét hai to 16n cho nganh chin nudi lon thé gidi, trong qua

trinh tién héa va 1ay lan, virus PEDV d4 tao ra nhiéu chung khac nhau trén toan cau.

Moi chung c6 dac diém di truyén va doc luc riéng, anh huong dén muac do nghiém

trong cua dich bénh va kha nang dap ung véi cac bién phap phong ngtra. Dudi day la

danh sach cac chung PEDV chinh da duoc phat hién tai cac khu vuc khac nhau trén

thé gi6i, dugce phan loai theo dic diém gen va su phan bd dia 1y.

Bang 3.2: Danh sach cac chung PEDV cua Viét Nam va thé giéi st dung

trong nghién ctru

ST S6 ding ky Nim
T Ky hiéu ching NHG Genotype Nuwoce phan lap
Nghién  cuu
1 | PEDVHY1 nay Gla Viét Nam 2024
2 |DR13 DQ862099 Gla Han Quoc 2006
3 |cv777 AF353511 Gla Bi 1978
4 | SM98 GU937797 Gla Han Qudc 1998
5 | AVCT12 LC053455 Gla Thai Lan 2010
6 | CHM2013 KM887144 Gla Trung Quéc 2013
7 | Avac/PEDV/98 0Q291158 Gla Viét Nam 2021
8 |LzC EF185992 Gla Trung Qudc 2006
9 | CV777 (at) KT323979 Gla Trung Qudc 1998
10 | attenuated-DR13 JQ023162 Gla Han Qudc 2003
11 | SD-M JX560761 Gla Trung Qudc 2012
12 | SC1402 KP162057 Gla Trung Qudc 2014
13 |Js2008 KC109141 Gla Trung Quéc 2008
14 | SQ2014 KP728470 Gla Trung Qudc 2014
15 | AH-M KJ158152 Gla Trung Quéc 2011
16 | PC22A-P20 KU893862 G2a My 2013
17 | MEX/104/2013 KJ645708 G2a Mexico 2013
18 | MYG-1/JPN/2014 LC063838 G2a Nhat Ban 2014
19 | KNU-1305 KJ662670 G2a Han Quéc 2013
20 | CH/FJZZ-9/2012 KC140102 G2a Trung Quéc 2012
21 | XJ/YLGL/2022022 OR026667 G2a Trung Quéc 2022
22 | XJ/IYLGL/2022021 OR026666 G2a Trung Qudc 2022
23 | XJI/IWLMQ/202203 OR026668 G2a Trung Qudc 2022
24 | swun-3CH-CH-SCZG-2019 | MK820038 G2a Trung Qudc 2019
25 | PEDV/CH/XU/2020 OR090887 G2a Trung Qudc 2020
26 | PEDV/CH/XK/2020 OR090885 G2a Trung Qudc 2020
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27 | PEDV/CH/XA/2020 OR090888 G2a Trung Qudc 2020
28 | PEDV/CH/XY/2020 OR090886 G2a Trung Qudc 2020
29 | PC177 KR078300 G2a My 2013
30 | PC21A KR078299 G2a My 2013
31 | KNU-1308 KJ451043 G2b Han Qudc 2013
32 |IBT-VN MT198679 G2b Viét Nam 2018
33 | VN-TH15/HY/2015 KX982576 G2b Viét Nam 2015
34 | HUA-PED192 MK435381 G2b Viét Nam 2016
35 | VN-K2/HY/2015 KX982573 G2b Viét Nam 2015
36 | CH/HNPJ/2017 MF152604 G2b Trung Qudc 2017
37 | CH/FIND-3/2011 IN381492 G2b Trung Qudc 2011
38 |HN_VN MZ787937 G2b Viét Nam 2018
39 | VL2 MG373534 G2b Viét Nam 2015
40 | HUA-PED111 KX708903 G2b Viét Nam 2015
41 | DT1 MG373532 G2b Viét Nam 2017
42 | VN/KCHY-310113 KJ960180 G2b Viét Nam 2013
43 | VN/VAP1113 1 KJ960179 G2b Viét Nam 2013
44 | HUA-PED103 KX708904 G2b Viét Nam 2015
45 | VN6-0514 KR941554 G2b Viét Nam 2014
46 | GD-A JX112709 G2b Trung Qudc 2012
47 | HUA-PED96 KX708907 G2b Viét Nam 2015
48 | HUA-PED94 KX708906 G2b Viét Nam 2015
49 | AJ1102 JX188454 G2b Trung Quoc 2011
50 | HB-2011-1 IN825707 G2b Trung Quoc 2011
51 | BJ-2012-1 JX435299 G2b Trung Quoc 2012
52 | MN KF468752 G2b My 2013
53 | OhioVBS1 KJ767195 G2b My 2014
54 | K14JB01 KJ539154 G2b Han Qudc 2014
55 | MEX/Ver/2014/25794-7 KM975928 G2b Mexico 2014
56 | XS2013 KF46875 G2b Trung Quoc 2013
57 | XJI/WLMQ/202109 OR026660 G2b Trung Qudc 2021
58 | XJ/ALTAI/2021122 ORO026664 G2b Trung Qudc 2021
59 | XJ/WLMQ /202204 OR026669 G2b Trung Qudc 2022
60 | XJ/WJIQ/202110 OR026662 G2b Trung Qudc 2021
61 | Tottori2/JPN/2014 L.C022792 G2b Nhat Ban 2014
62 | MEX/104/2013 KJ645708 G2b Mexico 2013
63 | USA/Colorado/2013 KF272920 G2b My 2013
64 | CH/ZMDZY/11 KC196276 G2b My 2011
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65 | LZW KJ777677 G2b Trung Qudc 2012
66 | AH2012 KC210145 G2b Trung Qudc 2012
67 | GD-B JX088695 G2b Trung Qudc 2012
68 | CH/GDZQ/2014 KM242131 G2b Trung Qudc 2014
69 | YN1 KT021227 G2b Trung Qudc 2013
70 | Z)Ccz4 JX524137 G2b Trung Qudc 2011
71 | HUA-PED153 MK435389 G2b Viét Nam 2016
72 | VN367/VP/2014 KX982571 G2b Viét Nam 2014
73 [ CH/S IN547228 G2b Trung Qudc 1986
74 | MEX/Mexic0329/2014 KR265766 G2b Mexico 2014
75 | ON-018 KM189367 G2b Canada 2014
76 | HBEZ3 KY775054 G2c Trung Qudc 2016
77 | FR2019001 MN056942 G2c Phap 2019
78 | ZL29 KU847996 G2¢c Trung Qudc 2015
79 | FR/001/2014 KR011756 G2c Phap 2014
80 | CH/HBQX/10 JX501318 G2c Trung Qudc 2010
81 | USA/NC/2014/06407 KM975924 G2c My 2014
82 | USA/NE/2014/07130 KM975926 G2c My 2014
83 | USA/NC/2014/13170-2 KM975927 G2c My 2014
84 | USA/Minnesota211/2014 | KR265760 G2c My 2014
85 | CH/GX/PEDV/1939/2018 | MZ364312.1 Trung Qudc 2018
86 | CH/GX/PEDV/1902/2017 | MZ364311.1 Trung Qudc 2017
87 | CH-LCC-02-2011 KP399634.1 Trung Qudc 2011
88 | CH-TD4-2018 MW330075.1 Trung Qudc 2018
89 | BP-2016 |.C496368.1 Trung Qudc 2016
90 |[DT1 MG373532.1 Viét Nam 2017
91 | CH_huaiyang_2015 KY496313.1 Trung Qudc 2015
92 [JSYcC1601 MG198637.1 Trung Qudc 2016
93 | COL/Antioquia00265/2015 | MK071619.1 Colombia 2015
94 | USA/SouthDakota336/2014 | KR265811.1 My 2014
95 | XJ1904-34 0L348059.1 Trung Quéc 2019
96 | SF4017 MK558089.1 Philipines 2017
97 | AOM-2/JPN/2014 L. C063837.1 Nhat Ban 2014
98 | DTI1 MW805354.1 Théi Lan 2019
99 | DTI2 MW805355.1 Thai Lan 2019
100 | DTI3 MW805356.1 Thai Lan 2019
101 | DTI4 MW805357.1 Thai Lan 2019
102 | GS/YD37/2022 OR601543.1 Trung Qudc 2022
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103 | GS/YD17/2022 OR601542.1 Trung Qudc 2022
104 | GDS51 MH726403.1 Trung Qudc 2017
105 | GDS53 MH726404.1 Trung Qudc 2017
106 | SXXY OR234022.1 Trung Qudc 2021

Trong hé gen cua virus PEDV, viing gen S déng vai tro quan trong vi nd quyét
dinh tinh khang nguyén va doc luc cta virus. Trong vung gen S, dac biét 1a vung S1,
c6 y nghia quan trong nhéat. Vung S1 chiu trach nhi¢m cho viéc nhan dang vat chu va
lién két voi cac thu thé trén bé mit té bao dich, giup virus xAm nhap vao té bao. Diéu
nay c6 nghia 1a ving S1 chira cac epitope khang nguyén, cac thanh phin quan trong
trong qua trinh kich thich hé mién dich ctia vat chu tao ra khang thé.

Dic biét, viing S1 ¢6 ty 1& dot bién cao hon so véi cac phan khac trong hé gen
ciia PEDV. Su bién doi nay cho phép virus thich nghi véi méi trudng va né tranh hé
mién dich cuia vat chu, dan dén su xuét hién cua cac ching virus véi doc luc va kha
nang lay lan khac nhau. Do tim quan trong cta ving S1, né da trd thanh muc tiéu
chinh trong nhiéu nghién ciu..

Trong nghién ciru nay, chiing toi di tién hanh so sanh trinh tu nucleotide va
trinh ty amino acid suy dién trén gen S1 cua hai ching virus PEDVHY1 va
PEDVHY2 ma chung t6i phan lap duoc. Pé c6 cai nhin toan dién hon vé sy twong
d6ng va khac biét vé mat di truyén cta hai chung nay, chung t6i da so sanh chung véi
mot sd chung virus PEDV da duoc xac dinh trudc d6. Cac ching dugc lua chon cho
phan tich bao gom XJ-YLGL-2022021, IBT-VN, HBEZ3, X-J-WLMQ, KNU-1308,
cling nhu cac chung ndi tiéng dugc sir dung 1am vaccine hién nay nhu DR13 dang
wild type (Gla) va dang nhuogc doc (G1b), CV777 dang wild type (Gla) va dang
nhuoc ddc (G1b). Viéc so sanh trinh tu vdi cac chung nay gitp l1am sang té muc do
tuong dong di truyén cua cac chung PEDVHY 1 va PEDVHY?2 véi cac chung vaccine
hién hanh, tir d6 danh gia tiem nang va hi¢u qua cua cac vaccine hi¢n co ddi vai viée
phong ngura cac ching PEDV moi.

Phan tich so sanh duoc thuc hién béng phﬁn mém Genedoc 2.7, mot cong cuy
hiéu qua trong viéc sap xép va phan tich trinh ty nucleotide va amino acid. Két qua
so sanh chi tiét duoc trinh bay trong bang 3.3.

Két qua cho thiy ching hai chung PEDV trong nghién ctru ctia chiing t6i chi
sai khac nhau ¢ bdn vi tri amino acid (L120R, E484P, K638E va P720S) trén protein
S1 trong khi chtra nhiéu sai khac 1én (x6a doan, cheén doan) so véi cac chung virus
nhuoc doc vaccine.

Protein S1 chira tong s& 71 vi tri sai khac vé amino acid gitra cac ching dai

dién cho céc genotype. Trong nghién ctru nay, chung t6i tim hiéu cac sai khac amino
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acid gitra chung CV777 thuc dia (M& Genbank: AF353511) (Gla), CV777 nhugc doc
vaccine (M& Genbank: KT323979) (G1b), DR13 thuc dia (Ma& Genbank: JQ023162)
(G1b) thu nhan tai Han Quéc nim 2009, DR13 nhuoc doc vaccine (MA Genbank:
JQ023162) (G1b), HBZ3 thuc dia (M& Genbank: KY775054) thu nhan tai Trung
Quéc nim 2016 (G2c), XJ-WLMQ-202203 (OR026668) thu nhan tai Trung Qudc
niam 2022 (G2a), KNU-1308 (M4 Genbank: KJ451043) thu nhan tai Han Qudc nim
2013 (G2b), IBT-VN (Ma Genbank: MT198679) thu nhan tai Viét Nam nam 2018 va
chung nghién ctru [a PEDVHY1 va PEDVHY?2 ciling dugc thu nhén tai tinh Hung
Yén nam 2023.

Tiéu phan protein S1 cta virus PEDV bao gdm mot chudi peptide tin hiéu (SP)
va hai vi trf quan trong cho viéc lién két voi thy thé: thy thé ¢ dau tan N (S1-NTD)
va thy thé ¢ du tan C (S1-CTD), bao goém ca ving twong dwong COE (CO-26K
equivalent).

Trong chudi peptide tin hiéu nay, c6 su khac biét vé amino acid giita cac ching
virus thudc hai nhém genotype G1 va G2. Cu thé, cac ching thudc nhom G1 ¢o ba vi
tri amino acid khac v&i nhom G2: ¢ vi tri thtr 2 (aa 2), nhom G1 ¢6 R hodc T, trong
khi nhém G2 c6 K hodc S; ¢ vi tri thir 5 (aa 5), nhém G1 c6 I, con nhém G2 c6 N
hodc T; va ¢ vi tri thr 15 (aa 15), nhém G1 ¢6 P hodc L, trong khi nhém G2 c6 S.

Trong viing lién két thu thé thir nhat (S1-NTD) phat hién 34 sai khac 16n vé
amino acid gitra cac genotype. Pong thoi xuat hién dot bién chén amino acid cta
chung virus thuc dia so v&i chung vaccine tai vi tri 56 (I/T), 139 (D/N) va 157 (Y/H).
Tai vi tri amino acid 59 — 61, chung thyc dia dugc chén thém 3 amino acid
(HGV/QGYV) so véi chung vaccine. Trong khi do, chung thudéc Gla va Glb lai co
thém 2 amino acid (DI/NI) ¢ vi tri 163 — 164 so véi chung thuoc G2a, G2b, G2¢. Tai
cac vi tri khac 1a cac dot bién diém dic trung gitta cac genotype (Bang 2.1). Cac dot
bién chén/x6a nam chu yéu & ving siéu bién doi ciia chudi peptide S1.

Trong vung lién két thu thé thtr 2 (S1-CTD) chtra 7 sai khac, trong d6 chiing
CV777 (Gla) thuc dja chtra nhiéu sai khac nhat so vi cac ching con lai. Tai vi tri
554, 599, 638, chung virus vaccine hoan toan khac véi hai chung virus nghién ctru.
Pac biét, ¢ vi tri 638 chi riéng chung PEDVHY 1 1a K trong khi cac chung khac thudc
cung genotype 2 1a E va cac chung thudc genotype 1 1a Q/E.

Epitope COE-CO26K la mét trong nhiing epitope trung hoa co trén protein S1
ciia PEDV. Amino acid tai viing epitope nay cé sy duong dong cao giira cac ching
PEDV thudc nhém G2 nhung c6 nhiéu vi tri sai khac so voi nhom G1. Cac ching
PEDV thudoc nhom G2 1a nhitng chung c6 ddc luc cao, dang luu hanh hi¢n nay tai
nhiéu qudc gia trén thé gidi. Két qua nghién ctu cho thiy hai ching PEDV nghién
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cuu la nhitng chung thudec nhom G2 cé doc luc cao, c6 nguy co lay lan cao tai cac
trang trai chan nuoi lon.

Vaccine dugc san xudt tir cac chung PEDV ¢ dién trong nhom G1 thuong rat
hiéu qua ddi véi cac bién thé cb dién. Tuy nhién, chung lai khong cung cap duoc sy
bao v€ hoan chinh chéng lai cac chiung PEDV méi va c6 doc luc cao trong nhom G2.
Pic biét, tiéu don vi S1 caa protein S 1a vung c6 ty 1€ dot bién cao hon toan bd gen
S, voi ty 16 dot bién 1én t6i 1,5 x 1073 1an thay thé mdi vi tri mdi nim [73]. Nhiing sai
khac ké trén gitra cac chiing vaccine va ching thuc dia c6 thé 1a nguyén nhan din dén
viéc virus ting hay giam kha ning lién két v6i té bao chi, anh hudng dén kha ning

bao hd cua vaccine.
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Bang 3.3. Vi tri sai khac amino acid thudc protein S1 gitra cac chiung PEDV dai dién céc genotype chung nghién ctru

Vi tri 1-SP-19 S1-NTD
(CV777(Gla) 2 | 5[ 10 [ 15| 2729 [ 30 | 56 | 57 | 59-61 | 62 | 64 68-72 74
CV777(Gla) R| 1| L [P | QT | T N VI S | s | GTGE A
DR3(Gla) R| 1| F | L | QsT | E I VI S | s | GTGE D
CV777(@t)(Glb) | T | I | F | L | QST | HE I VI S | s | GTGE D
DR3(at) (G1b) T| 1| F [ L | QST | HE I VI S | s | GTGE D
HBEZ3 (G2c) K| N| F | S | QsT | BN I S | S | GTGIE A
XJWLMQ(G2a) | K | T | F | S | SAN | T | E | HGV | N | T | AGQHP | A
KNU-1308 (2b) S| T| F| S| SAN | T | E | QGV | N | T | AGQPH A
IBT-VN S|T| F| S| SAN | T | E | QGV | N | T | AGQPH A
PEDVHY1 S|T| F | S| SAN | T | T |E|[QV | N| T/ AGQHP | A
PEDVHY2 S|T| F | S| SAN | T | T |E|[QV | N| T/ AGQHP | A
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Vi tri S1I-NTD
(CV777(Gla) 82 | 84 | 86 | 87 | 89 | 118 | 120 | 132 | 133 | 138 | 139 | 157 | 158
CV777(Gla) L Y D S Q N | K T v - Y M

DR3(G1a) L Y D S Q N | K T v - Y L
CV777 (at) (G1b) L Y D S Q S | K T v - - L
DR3(at) (G1b) L Y D S Q S | K T V - - L
HBEZ3 (G2c) L Y D A Q N | K T V - Y M
XJI-WLMQ (G2a) L H R G H N T N T A D H M
KNU-1308 (2b) v H R G H N T K T A N H M
IBT-VN L H R G H N T K T A D H M
PEDVHY1 L H R G H N T K A A N H M
PEDVHY2 L H R G H N T K A A N H M
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Vi tri S1-NTD
(CV777(Gla) 159  160-162  163-164 187 201-203 211 228 230-231 237  248-249
CV777(Gla) R DGK DI L RRS T Y EP T DS
DR3 (Gla) Q DGK NI L NRS T Y EP S DS
CV777 (at) (G1b) Q DGK NI | NRS T Y EP S DS
DR3(at) (G1b) Q DGK NI | NRS T Y EP S DS
HBEZ3 (G2c) Q DGK NI L NRS T Y EP S DS
XJ-WLMQ (G2a) S EHS .- F SGG E S QL L EL
KNU-1308 (2b) S EHS .- F SGG E S QP | EP
IBT-VN S EHS .- F SGG E S QP | EP
PEDVHY1 S EHS .- F SGG E S QP | EP
PEDVHY?2 S EHS .- F SGG E S QP | EP
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Vi tri S1-NTD S1-CTD (COE-CO26K)
(CV777(Gla) 270 522 541 554 599 610 617 638 640
CV777(Gla) L A F T G A L E |
DR3 (G1la) L A F T G E F E v
CV777 (at) (G1b) L A F T G E F Q v
DR3(at) (G1b) L A F T G E F Q Y
HBEZ3 (G2c) L S F S S E F E Y
XJ-WLMQ (G2a) L S L S S E F E v
KNU-1308 (2b) L S F S S E F E v
IBT-VN L A F S S E F E v
PEDVHY1 Y A F S S E F K v
PEDVHY2 A F S S E F E v

Chu thich: vi tri amino acid trong bang 3.3 la vi tri cua chung CV777 thuc dia (AF353511)
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3.6. Két qua so sanh vé mire @9 dong nhat vé nucleotide va amino acid gen S

Gen S cua virus PEDV (Porcine Epidemic Diarrhea Virus) thuong xuyén dot
bién do ap luc tir viée sir dung vaccine va mién dich cong déng. Ty 1€ dot bién duoc
wdc tinh 1 khoang 1,683 x 107* 1an thay thé mdi vi tri mdi ndm & cip d6 nucleotide
va 2,239 x 102 lan thay thé mdi vi tri mdi nim & cap d6 amino acid [74]. Vi protein
S ¢6 vai trd quan trong trong hé mién dich, chira nhiéu epitope (doan khang nguyén)
kich thich phan tmg mién dich, nén khi né dot bién, vaccine trd nén kém hiéu qua
hon. Piéu nay cé thé dan dén su giam hi¢u qua cua vaccine, dac biét ddi voi cac
chung PEDV c¢6 bién thé méi.

Trong nghién ctru nay, trinh ty nucleotide va amino acid toan bd gen S cua
chung PEDVHY1 phan 13p tai Hung Yén ndam 2023 dugc so sanh véi cac ching
PEDV thudc cac genotype khac nhau di ding ky trén ngan hang gen, bang chuong
trinh Gendoc 2.7. Két qua duoc trinh bay & Bang 3.4.

Két qua cho thiy, ching PEDVHY1 cua Viét Nam co ty 1¢ dong nhat vé
nucleotide va twong dong vé amino acid cao nhét véi cac ching goc Trung Qudc
(CH-HNPJ-2017) va Viét Nam (VN-K2-HY-2015, G2b-IBT-VN, HUA-PED192,
VN-TH15-HY-2015) thudc genotype G2b (1an luot 1a 96,7% — 97,6% va dat 97% —
98,2%). Tuy nhién c6 ty 1¢ twong dong thap khi so sanh véi cac chung PEDV thudc
cac genotype khac, chi tir 92,6% — 97,2% vé nucleotide va 92% — 97,5% vé amino
acid. Su sai khac 16n vé trinh tu gen khang nguyén c6 thé din dén su kém tuong dong
khang nguyén-mién dich giita chiing vaccine va chiing thyc dia, tir d6 1am giam hiéu
qua phong bénh cua vaccine. Pay 1a li do vi sao mac du da tiém phong vaccine nhung
ma dich van bung phat tai Viét Nam. Tur két qua nghién ctru cho thiy can c6 ké hoach
nghién ctru ché tao ching vaccine méi, phil hop véi chung virus dang lwu hanh dé
cho hiéu qua bao ho cao hon.
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Bang 3.4: Ty 1é (%) dong nhét vé thanh phan nucleotide va amino acid toan bo gen S cia PEDVHY1 v6i céc chung tham khdo
khac cia Vi¢t Nam va thé gioi

G2b G2a Gla Glb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 975 | 9.6 | 966 | 96| 975| 971 | 970 970 | 971 | 966 | 933 | 926 | 925| 926 | 93.0| 93.0| 93.0] 93.0
2 98.1 97.2 | 974 | 971 | 99.2| 976 | 976 | 975 | 976 | 974 | 93.7| 929 | 929 | 93.0| 93.7| 936 | 936 | 936
3 96.8 | 97.3 96.6 | 976 | 96.7| 96.7| 96.7| 966 | 96.7| 970 | 928 | 921 | 920 | 921 | 925 | 924 | 924 | 925
4 97.8 | 98.0] 96.3 972 975] 9.9 | 969 | 968 | 969 | 972 | 93.7| 929 | 929 | 93.0| 933 | 93.2| 932 | 933
5 97.1| 972 | 96.7| 97.0 972 971 | 970| 970 | 971 | 973 | 936 | 929 | 929 | 929 | 933 | 933 | 933 | 933
6 98.0 | 988 | 964 | 979 | 970 977 977 | 976 | 97.7| 977 | 93.7| 93.0| 930 | 93.0| 936 | 935 | 935 | 936
7 973 | 976 | 9.4 | 973| 970] 975 99.7 | 99.7] 998 | 981 | 939 | 932 | 931 | 932 | 93.8| 93.7| 93.7| 937
8 974 | 977 | 965| 975| 970 | 975 | 995 99.6 | 998 | 982 | 940 | 933 | 932 | 933 | 938 | 93.7| 93.7| 937
9 971 974 | 9.2 | 971 | 96.7| 973 | 99.2| 994 998 | 980 | 939 | 931 | 931 | 932 | 938 | 93.7| 93.7| 93.7
10 | 975 | 97.8| 966 | 975| 97.1| 976 | 99.6 | 99.8| 994 982 940 ] 932 | 932 | 933 ] 939 | 938 | 93.8 | 93.8
11 | 973 | 976 | 96.7| 975 | 97.0| 978 | 984 | 98.6 | 98.2| 98.6 939 | 931 | 931 | 932 | 93.7| 93.7| 936 | 937
12| 929 | 929 | 920 | 93.0| 928 | 92.8| 93.2| 935 | 93.0| 934 | 930 99.2 ] 991 | 99.2| 968 | 96.8 | 96.8 | 96.8
13| 918| 91.8| 908 | 91.8| 916 | 916 | 920 | 923 | 91.8| 921 | 91.8| 98.6 99.9 ] 999 ] 9.3 | 963 | 96.2 | 94.1
14 | 918 | 91.8| 908 | 91.8| 916 | 916 | 92.0| 923 | 91.8| 921 | 91.8| 98.6 | 99.9 99.9| 963 | 96.2| 96.2| 96.2
15| 918 | 91.8| 908 | 91.8| 916 | 916 | 920 | 923 | 91.8| 921 | 918 | 986 | 99.8| 99.8 964 | 964 | 96.3 | 96.4
16 | 925 | 928 | 91.3| 923 | 922 | 925 | 928 | 93.0| 92.6 | 929 | 925| 961 | 951 | 951 | 95.2 99.9 ] 99.8 | 99.9
17 | 922 | 925 | 911 | 921 | 92.0| 922 | 925 | 927 | 923 | 926 | 924 | 959 | 949 | 949 | 950 | 99.7 99.8 | 99.9
18 | 921 | 924 | 912 | 921 | 92.0| 921 | 924 | 926 | 922 | 92,6 | 924 | 957 | 947 | 947 | 948 | 995 | 995 99.9
19 | 923 | 926 | 91.2| 922 | 920 | 923 | 926 | 92.8| 924 | 927 | 925| 959 | 949 | 949 | 95.0| 99.7| 99.7 | 99.6

Ghi chu: 1.PEDVHY1, 2.G2b-IBT-VN-VN-2018(MT198679.1), 3.G2b-VN-TH15-HY-2015-VN-2015(KX982576.1), 4.G2b-HUA-PED192-
VN-2016(MK435381.1), 5.G2b-VN-K2-HY-2015-VN-2015(KX982573.1), 6.G2b-CH-HNPJ-2017-CN-2017(MF152604.1), 7.G2a-PC22A-
P20-US-2013(KU893862.1), 8.G2a-MEX-104-2013-MX-2013(KJ645708.1), 9.G2a-MY G-1-JPN-2014-JP-2014(LC063838.1), 10.G2a-KNU-
1305-KR-2013(KJ662670.1), 11.G2a-CH-FJZZ-9-2012-CN-2012(KC140102.1), 12.G1a-CV777-BE-1978(AF353511.1), 13.G1a-SM98-KR-
1998(GU937797.1), 14.Gla-AVCT12-TH-2010(LC053455.1), 15.G1la-CHMZ2013-CN-2013(KM887144.1), 16.G1b-attenuated-DR13-KR-
2003(JQ023162.1), 17.Glb-attenuated-CV777-CN-1998(KT323979.1), 18.G1b-SD-M-CN-2012(JX560761.1), 19.G1b-SC1402-CN-
2014(KP162057.1)
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3.7. Két qua phan tich pha hé nguén goc dwa trén gen S hoan chinh va toan b
hé gen

Phén tich pha hé dua trén gen S va toan bd hé gen cung cip cai nhin tong quan
vé mdi quan hé di truyén giita cic ching PEDV dang luu hanh tai Viét Nam va trén
thé giéi. Sy phan tich nay khéng chi giup xac dinh cic nhém genotype ma con cho
phép theo di sy tién hoa cua virus qua thoi gian va khong gian dia 1y. Viée hiéu rd
su trong dong va khac biét giira cac genotype PEDV gdp phan quan trong trong viéc
danh gia kha nang lan truyén, doc luc ciia cac chung, va dua ra cac bién phap phong
ngua hiéu qua.

Trong nghién ctru ndy, ching toi tién hanh phan tich pha hé ngudn gbc cua cac
chung PEDV dua vao dir liéu nucleotide ciia gen S 1 gen quan trong lién quan dén
tinh sinh mién dich cta virus, va toan bd hé gen cua virus nham danh gia mot cach
toan dién, chinh x4ac nhat vé ngudn gdc cta ching virus dang luvu hanh tai Viét Nam.
Nhirng phan tich nay khong chi cung cép thong tin vé su phan bd ciia cac nhom virus
ma con gitp xac dinh 16 rang cac ching dang chiém wu thé, tir d6 hd tro xay dung

chién luoc phong dich phu hop. Két qua dugc thé hién trong Hinh 3.4 va 3.5



40

100

— G2aMY G-1-JPN-2014-JP-2014(LC063838.1)

L G2a-PC177-US-2013(KR078300.1)

sol- G2a-KNU-1305-KR-2013(KJ662670.1)

| G2a-PC22A P20.US-2013(KUB93862.1)

91| G2a-PC21A-US-2013(KR078299. 1)

| G2aMN-US-2013(KF468752.1) G2

L G2a Tottori2-JPN-2014-JP-2014(LC022792.1) a

G2a-MEX-104-2013-MX-2013(KJB45708.1)

97| G2aUSA-Colorado-2013-US-2013(KF 272920.1)

G2a-CH-ZMDZY-11-CN-2011(KC196276.1)

G2a-LZW-CN-2012(KJ777677.1)

G2a-AH2012-CN-2012(KC210145.1)

G2a-GD-B-CN-2012(JX088695.1)
G2a-CH-GDZQ-2014-CN-2014(KM 242131.1) _|

G2b-YN1-CN-2013(KT021227.1)

o

G2b4BT-VN-VN-2018(MT198679.1)
G2b-CHHNPJ-2017-CN-2017(MF152604.1)

45

81

100 G2b-HUA-PED153-VN-2016(M K435389.1)
ol
G2b-HUA-PED192-VN-2016(MK435381.1)

100

G2b-VN3ETVP-2014-VN-2014(KX982571.1)
£GZ[)—VN—K2—HY—201 5-VN-2015(KX882573.1)

48
PEDVHY1 ¢
= G2b-ZJCZ4-CN-2011(JX524137_1)
G2b-AJ1102-CN-2011(JX188454.1)
61 100 [ G20-GD-A-CN-2012(JX112709. 1) G2b
o8 L G2b-GDS01-CN-2012(KM089829.1)

G2b-VN-TH15-HY-2015VN-2015(KX882576.1)

100

100

9

ag— G1a-AVCT12.TH-2010(LC053455.1)
100 -|:G1a-SMQS—KR—1998(GU93??9?_1)

G1a-CVTT7-BE-1978(AF353511.1)
92 G1a-LZC-CN-2006(EF185992.1)

G1a-CH-S-CN-1986(JN547228.1)

Gla

G1a-CHM2013-CN-2013(KM887144.1)

r G1b-attenuated-DR13-KR-2003(JQ023162.1)
14 - G1b-SD-M-CN-2012(JX560761.1)

0.0050

Hinh 3.5. Ciy pha hé xac dinh mi quan hé ngudn gdc ctia cac ching PEDV dua

100

71

7 G1b-AH-M-CN-2011(KJ158152.1)

7

trén trinh ty nucleotide cua gen S.

Ghi chi: Chung PEDVHY1 trong nghién ctru duge danh dau bang hinh thoi mau
den. Cay pha h¢ dugc xay dung bang phan mém MEGA 7, phuong phap “két nbi
lién k&” ((Neighbor-Joining) vdi hé so tin tuong (bootstrap) 1000 lan lap lai. Vach

G1b-SQ2014-CN-2014(KP728470.1) G 1 b
G1b-SC1402-CN-2014(KP162057.1)

7L G1b-attenuated-CV777-CN-1998(KT323979.1)

ngang & cudi hinh (0.005) biéu thi sai khac nucleotide (1/1000) & mdi nhanh.
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G2a-MN-US-2013(KF468752.1)

83l G2a-PC177-US-2013(KR078300.1)

G2b-MEX-Mexic 0329-2014-MX-2014(KR265766.1)
{GEI}ON-OWCA—EOM{KMWQSG?.E}

- G2a-KNU-1305-KR-2013(KJ662670.1)

& gy

G2a-PC21A-US-2013(KR078299.1)
1001 G2a-PC22A-P20US-2013(KU893862.1)

G2a-MYG-1-JPN-2014JP-2014(LC063838.1) G 2a
100 | G2a-MEX-104-2013-M X-2013(KJ645708.1)
811 G2a-USA-Colorado-2013-US-2013(KF272920.1)
b— G2a-AH2012-CN-2012(KC210145.1)
G2a-GD-B-CN-2012(JX088695.1)
G2aLZW-CN-2012(KJ777677.1)
G2a-CH-GDZQ-2014-CN-2014(KM242131.1)
G2a-CH-ZMDZY -11-CN-2011(KC196276.1)
G2a-CH-FJZZ-9-2012-CN-2012(KC140102.1)

G2a-Tottori2-JPN-2014-JP-2014(LC022792.1)

100

— G2b-YN1-CN-2013(KT021227.1)
G2b-AJ1102-CN-2011(JX188454.1)

"
100 100 L G2b-LC-CN-2011(JX489155.1)
100 PEDVHY1 4p
100 { G2b-GXGL-2022-CN-2022(PP472644.1) G2b

G2b4BT-VN-VN-2018MT198679.1)
99 —————————— G2b-ZICZ4-CN-2011(JX524137.1)

100 G2b-GDS01-CN-2012(KM089829.1)
100 -CGEDAHE(N 2-12-CN-2012(KU646831.1)
99 L G2b-GD-A-CN-2012(JX112709.1)

G1a-viruent-DR13-KR-2009(JQ023161.1)
G1a-CH-S-CN-1986(JN547228.1)

g9; G1a-CHM2013-CN-2013(KM887144.1)
llﬂt; G1a-sMosKRr-1008GU93a7707.1) | (313

T 100 G12-AVCT12-TH-2010(LC053455.1)

B\r?n-ae-m?smms%ﬁ 1)
100 G1aLZC-CN-2006(EF185992.1)
100 G1b-AH-M-CN-2011(KJ158152.1) 1
10(@1»504&1@&2{112(&5&?61 1)
100 /1L G1b-5Q2014-CN-2014(KP728470.1)

o5 | G1b-attenuated-DR13-KR-2003(JQ023162.1) G1b

58 G1b-attenuated-CV777-CN-1998(KT323979.1)
74L G1b-SC1402-CN-2014(KP162057.1)

0.0020

Hinh 3.6. Ciy pha hé xac dinh mbi quan hé ngudn gdc ciia cic ching PEDV dua

trén trinh ty toan bo hé gen. L

Ghi chu: Chung PEDVHY1 trong nghién ctru dugc danh dau bang hinh thoi mau

den. Cay pha h¢ dugc xay dung bang phan mém MEGA 7, phuong phap “két n6i

lién ke ((Neighbor-Joining) v6i h¢ s6 tin tudng (bootstrap) 1000 lan lap lai. Vach

ngang ¢ cudi hinh (0.002) biéu thi sai khac nucleotide (1/1000) & moi nhanh.

Phén tich pha hé ngudn gdc cho thy cac chung PEDV trén thé gi6i tap trung

thanh hai nhém G1 va G2. Trong mdi nhém G1 va G2 tiép tuc dugc chia thanh cac
phan nhém la Gla va G1b; G2a va G2b.
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Ca hai cay phan loai, dua trén dit liéu gen S hay dir liéu toan bd hé gen déu
théng nhat xép loai PEDVHY1 vao genotype G2b cling véi cac chung c¢6 ngudn gdc
Trung Quéc va Viét Nam. Cac genotype con lai ndm & cic nhanh riéng biét, co do

tap trung cao theo tirng nhom.

bang chu y 1a cac chung vaccine CV777, DR13, va SM98 hién dang dugc st
dung déu nim & nhom genotype Gla va Gib.

Két qua phan loai nay phu hop véi nghién ctru cho rang cac ching PEDV thudc
genotype 2 c6 sy phan bd chil yéu & khu vue chiau A va Trung Qudc [30]. Nguoc lai,
hai chiing trong nghién ctru lai c6 khoang cach di truyén xa vdi cac chiing vaccine
nhu CV777, DR13, va SM98.

Tom lai, mdt chung méi ¢6 doc luc cao da dugc phan 1ap va xac dinh, giup
ching ta hiéu 16 hon vé cac dic diém phan tir, danh gia kha ning gy bénh, cac bién
thé di truyén/phat sinh loai cua ching PEDV gay bénh thuc dia tai tinh Hung Yén
(mdt trong cac tinh c¢6 quan thé lon cao nhat) lién quan dén cac dot bung phat. So
sanh toan bd bd gen va cac protein cdu trac cho thiy cac chung PEDV G2 van 1a
ngudn chinh gay ra cac dot bung phat mic du da lién tuc tiém vaccine. Nghién ciru
nay cho thiy sy can thiét trong giam sat dich té hoc phan tir cia PEDV ciing nhu phat

trién céac loai vaccine c6 tinh bao ho cao véi chung virus dang luu hanh.
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KET LUAN VA KIEN NGHI
1. Két luan

- Da thu nhan va giai trinh ty toan by h¢ gen cia ching virus PEDV thu nhan
tai tinh Hung Yén, nim 2023 gdm 28.212 nucleotide, ki hiéu PEDVHY 1.

- D3 phan tich dic diém phan tir gen khang nguyén S va S1 cua chung virus
PEDV giy bénh. Két qua cho thiy gen S1 ¢6 kich thudc 2205 nucleotide ma hoa cho
735 amino acid; gen S hoan chinh c6 kich thudc 4158 nucleotide méd hoa cho 1386
amino acid. Protein S1 chtra nhiéu dot bién, dac biét 1a dot bién chén doan va x6a

doan so v&i chiung virus nhugc doc vaccine.

- Phéan tich pha hé nguén géc dua trén dit liéu nucleotide toan bd hé gen, dir liéu
gen S va dir lidu gen S1 déu dong nhat cho thdy ching virus PEDV giy bénh thudc
genotype G2b, 1a chung virus dang luu hanh phd bién hién nay ¢ Viét Nam va trén
thé gi61, khac nhom véi chung virus vaccine DR13 va CV777 nhuoc doc déu thudc
genotype G1.

2. Kién nghi

Can tiép tuc thu nhan va giai ma gen S ciing nhu toan bo hé gen cua cc chung
PEDV ¢ nhiéu tinh thanh khac nhau dé dua ra dugc danh gia tong quan nhit vé dich

t& hoc phén tir cia PEDV trén toan qudc hién nay.
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PHU LUC
Trinh ty toan bd hé gen cua chung PEDVHY 1:

Trinh ty gen ORF1a:

ATGGCTAGCAACCATGTTACATTGGCTGTTGCCAATGATGCAGAAATTTCAGC
CTTTGGCTTTTGCACTGCTAGTGAAGCCGTCTCATACTATTCTGAGGCCGCCGC
TAGTGGATTTATGCAATGCCGTTTTGTGTCCTTCGATCTCGTTGACACTGTTGA
GGGATTGCTTCCCGAAGACTATGTCATGGTTGTGGTCGGCACTACCAAGCTTA
GTGCGTATGTGGACACTTTTGGTAGCCGCCCCAGAAATATTTGTGGTTGGCTAT
TATTTTCTAACTGTAATTACTTCCTCGAAGAGTTAGAGCTCACTTTTGGTCGTC
GTGGTGGTAACATCGTGCCAGTTGATCAATACATGTGTGGCGCTGACGGGAAA
CCTGTTCTTCAGGAATCCGAGTGGGAGTATACAGACTTCTTTGCTGACTCCGAG
GACGGTCAACTCAACATTGCTGGGATCACTTATGTGAAGGCCTGGATTGTAGA
GCGGTCGGATGTCTCTTATGCGAGTCAGAATTTAACATCTATTAAATCTATTAC
TTATTGTTCAACCTATGAGCATACTTTTCCTGATGGTACCGCCATGAAGGTTGC
ACGTACTCCAAAGATCAAGAAGAATGTTGTCTTGTCTGAGCCACTTGCTACTAT
CTACAGGGAAATTGGTTCTCCTTTTGTGGATAATGGGAGCGATGCTCGTTCTAT
CATTAAGAGACCAGTGTTCCTCCACGCTTTTGTTAAGTGTAAGTGTGGTAGTTA
TCATTGGACTGTTGGTGATTGGACTTCCTATGTCTCCACCTGCTGTGGCTTTAA
GTGCAAGCCAGTCCTTGTGGCTTCATGTTCTGCTACACCTGGTTCTGTTGTGGT
TACGCGCGCTGGTGCTGGCACTGGTGTTAAGTATTACAACAACATGTTCCTGCG
CCATGTGGCAGACATTGACGGGTTGGCATTCTGGCGAATTCTTAAGGTGCAGT
CCAAAGACGACCTCGCTTGCTCTGGTAAATTCCTTGAACACCATGAGGAAGGT
TTCACAGATCCTTGCTACTTTTTGAATGACTCGAGCATTGCTACTAAGCTCAAG
TTTGACATCCTTAGTGGCAAGTTTTCTGATGAAGTCAAACAAGCTATCTTTGCT
GGTCATGTTGTTGTTGGCAGTGCGCTCGTTGACATTGTTGACGATGCACTGGGA
CAACCTTGGTTTATACGTAAGCTTGGTGACCTTGCAAGTGCAGCCTGGGAGCA
GCTTAAGGCTGTCGTTAGAGGCCTTAACCTTCTGTCTGATGAAGTCGTGCTCTT
TGGCAAAAGACTTAGCTGTGCCACTCTTAGTATCGTTAACGGTGTTTTTGAGTT
TGTCGCCGAAGTGCCAGAGAAGTTGGCTGCGGCTGTTACAGTTTTTGTCAACTT
TTTGAATGAGCTTTTTGAGTCTGCCTGTGACTGTTTAAAGGTCGGAGGTAAAAC
CTTTAACAGGGTTGGCTCTTATGTTCTTTTTGATAATGCATTGGTTAAGCTTGTC
AATGCAAAAGTTCGCGGCCCACGACAGGCAGGTGTTTGTGAAGTTCGTTACAC
AAGCCTTGTTATTGGAAGTACCACCAAGGTGGTTTCCAAGCGCGTTGAAAATG
CCAATGTGAATCTCATCGTCGTTGACGAGGATGTGACTCTCAACACCACTGGTC
GTACAGTTGTTGTTGATGGACTTGCATTCTTCGAGAGTGACGGGTTTTACAGAC
ATCTTGCTGATGCTGACGTTGTCATTGAACATCCTGTTTATAAGTCTGCTTGTG
GGCTCAAGCCAGTCTTTGAGTGTGACCCAATACCTGATTTTCCCATGCCTGTGG
CCGCTAGTGTTGCAGAGCTTTGTGTGCAAACTGACCTGTTGCTTAAAAATTACA




S7

ACACTCCTTATAAAACTTACAGCTGTGTGGTGAGAGGTGATAAGTGTTGCATT
ACTTGCACCTTACATTTCACAGCACCAAGTTATATGGAGGATGCTGCTAATTTT
GTAGACCTCTGTACCAAGAACATTGGTACTGCTGGTTTTCATGAGTTTTATATT
ACGGCCCATGAACAACAGAATCTGCAAGGGTTCGTAACCACTTGTTGCACGAT
GTCAGGTTTTGAGTGTTTTATGCCTATAATCCCACAGTGTCCAGCAGTGCTTGA
AGAGATTGATGGTGGTAGCATCTGGCGGTCTTTTATCACTGGTCTTAATACAAT
GTGGGATTTTTGCAAGCATCTTAAAGTCAGCTTTGGACTAGATGGCATTGTTGT
CACTGTAGCACGCAAATTTAAACGACTTGGTGCTCTCTTGGCAGAAATGTATA
ACACTTACCTTTCAACTGTGGTGGAAAACTTGGTACTGGCCGGTGTTAGCTTCA
AGTATTATGCCACCAGTGTCCCAAAAATTGTTTTGGGCTGTTGTTTTTACAGTG
TTAAAAGTGTTCTTGCAAGTGCCTTCCAGATTCCTGTCCAGGCAGGCATTGAGA
AGTTTAAAGTCTTTCTTAACTGTGTTCACCCTGTTGTACCACGCGTCATTGAAA
CTTCTTTTGTGGAATTAGAAGAGACGACATTTAAACCACCAGCACTCAATGGT
AGTATTGCTGTTGTTGATGGCTTTGCTTTCTATTATGATGGAACACTATACTATC
CTACCGATGGTAATAGTGTTGTGCCTATCTGTTTTAAGAAGAAGGGTGGTGGT
GATGTCAAATTCTCTGATGAAGTCTCTGTTAGAACCATTGACCCAGTTTATAAG
GTCTCCCTTGAATTTGAGTTCGAGTCTGAGACTATTATGGCTGTGCTTAATAAG
GCTGTTGGTAATCGTATCAAGGTTACAGGTGGTTGGGACGATGTTGTTGATTAT
ATCAACGTTGCCATTGAGGTTCTTAAAGATCACATCGATGTGCCTAAGTACTAC
ATTTATGATGAGGAAGGTGGCACCGATCCTAATATTCCCGTAATGGTTTCTCAG
TGGCCGCTGAATGATGACACGACCTCACAGGATCTGCTTGACGTGGAAGTTGT
TACGGATGCACCAATTGATTCCGAGGGTGATGAAGTGGCCTCCTCTGACCCTG
ATAAGGTGGCAGATGTGGCTAACTCTGAGCCTGAGGATGATGGTCTTAATGTA
GCTCCTGAAACAAATGTAGAGTCTGAAGTTGAGGAAGTTGCCGCAACCTTGTC
CTTTATTAAAGATACACCTTCCACAGTTACTAAGGATCCTTTTGCTTTTGATTTT
GCAAGCTATGGAGGACTTAAGGTTTTAAGACAATCTCATAACAACTGCTGGGT
TACTTCTACCTTGGTGCAGCTACAATTGCTTGGCATCTTTGATGACCCTGCAAT
GGAGCTTTTTAGTGCTGGTAGAGTTGGTCCAATGGTTCGCAAATGCTATGAGTC
ACAAAAGGCTATCTTGGGATCTTTGGGTGATGTGTCGGCTTGCCTAGAGTCTCT
GACTAAGGACCTACACACACTTAAGATTACTTGTTCTGTAGTCTGTGGTTGTGG
TACTGGTGAACGTATTTATGAGGGTTGTGCTTTTCGTATGACGCCAACTTTGGA
ACCGTTCCCATATGGTGCTTGTGCCCAGTGTGCTCAAGTTTTGGTGCACACTTT
TAAAAGTATTGTTGGCACCGGCATCTTTTGTCGAGATACTACTGCTCTCTCCTT
GGATTCTTTGGTTGTAAAACCTCTTTGTGCGGCTGCTTTTATAGGCAAGGATAG
TGGTCATTATGTCACCAACTTTTATGATGCTGCTATGGCTATTGATGGTTATGG
TCGTCATCAGATAAAGTATGACACACTGAACACCATTTGTGTTAAAGACGTTA
ATTGGACAGCACCTTCTGTCCCTGACGTTGAGCCTGTATTGAAGCCTGTTGTCA
AACCTTTCTATTCTTATAAGAATGTTGATTTTTATCAAGGAGATTTTAGTGACC
TTGTTAAGCTTCCATGTGACTTTGTTGTTAATGCTGCAAATGAGAATTTGTCTC
ACGGTGGCGGCATAGCAAAGGCCATTGATGTTTATACCAAGGGCATGTTGCAG
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AAGTGCTCAAATGATTACATTAAAGCACACGGTCCCATTAAAGTTGGACGTGG
TGTCATGTTGGAGGCATTAGGTCTTAAGGTCTTTAATGTTGTTGGTCCACGTAA
GGGTAAGCATGCACCTGAGCTTCTTGTTAAGGCTTATAAGTCCGTTTTTGCTAA
TTCAGGTGTTGCTCTTACACCTTTGATTAGTGTTGGAATTTTTAGTGTTCCTTTG
GAAGAATCTTTATCTGCTTTTCTTGCATGTGTTGGTGATCGCCACTGTAAGTGC
TTTTGTTATAGTGACAAAGAGCGCGATGCGATCATTAATTACATGGATGGCTTG
GTAGATGCTATTTTCAAAGAAGCGCTTGTTGATACCACTCCTGTCCAGGAAGAT
GTTCAACAAGTTTCACAAAAACCAGTTTTGCCTAATTTTGAACCTTTCAGGATT
GAAGGTGCTCATGCTTTCTATGAGTGTAACCCTGAAGGTTTGATGTCCTTAGGT
GCTGACAAGCTGGTGTTGTTTACAAATTCCACTTTGGATTTTTGTAGCGTTGGT
AAGTGTCTTAACAATGTGACCGGCGGTGCATTGCTTGAAGCCATAAATGTATTT
AAAAAGAGTAACAAAACAGTGCCTGCTGGCAACTGTGTTACTTTTGAGTGTGC
AGATATGATTTCTATTACTATGGTAGTATTGCCAGCTGATGGTGATGCTAATTA
TGACAAAAATTATGCACGGGCCGTTGTTAAGGTATCTAAGCTTAAAGGCAAGT
TATTGCTTGCTGTTGATGATGCCACGTTGTATTCCAAGTTGTCCCACCTTAGCG
TGGTAGGTTTCGTATCCACACCTGATGATGTGGAGCGTTTCTACGCAAATAAG
AGTGTGGTTATTAAAGTCACTGAGGATACACGTAGTGTTAAGGCTGTTAAAGT
GGAATCTACTGTTACTTATGGACAACAAATCGGACCTTGTCTTGTTAATGACAC
CGTTGTCACAGACAACAAACCTGTTGTTGCTGATGTTGTAGCTAAGGTTGTACC
AAGTGCTAATTGGGATTCACATTATGGTTTTGATAAGGCTGGTGAGTTCCATAT
GCTAGACCATACTGGTTTTGCCTTTTCTAGTGAAGTTGTTAATGGTAGGCGTGT
GCTTAAAACCACAGATAATAACTGTTGGGTTAATGTTACATGTTTACAATTACA
GTTTGCTAGATTTAGGTTCAAGTCAGCAGGTCTACAGGCTATGTGGGAGTCCTA
TTGTACTGGTGATGTTGCTATGTTTGTGCATTGGTTGTACTGGCTTACTGGTGTT
GACAAAGGTCAGCCTAGTGATTCAGAAAATGCACTTAACATGTTGTCTAAGTA
CATTGTTCCTGCTGGTTCTGTCACTATTGAACGTGTCACGCATGACGGCTGTTG
TTGTAGTAAACGTGTTGTCACTGCACCAGTTGTTAATGCTAGCGTTTTGAAGCT
TGGCGTCGAGGATGGTCTTTGTCCACATGGTCTTAACTACATTGACAAAGTTGT
TGTAGTTAAAGGTACTACAATTGTTGTCAATGTTGGGAAACCTGTGGTGGCAC
CATCACACCTCTTTCTCAAGGGTGTTTCCTACACAACATTCCTAGATAATGGTA
ACGGTGTTGTCGGCCATTATACTGTTTTTGATCATGACACTGGCATGGTGTATG
ATGGAGATGCTTTTGTACCGGGTGATCTTAATGTATCCCCTGTTACAAATATTG
TTGTCTCAGAGCAGACGGCTGTTGTGATTAAAGACCCCGTGAAGAAAGTAGAG
TTGGACGCTACAAAGCTGTTAGACACTATGAATTATGCATCGGAAAGATTCTTT
TCCTTTGGTGATTTCATGTCACGTAATTTAATTACAGTGTTTTTGTACATCCTTA
GCATTTTGGGTCTCTGTTTTAGGGCCTTTCGTAAGAGAGATGTTAAAGTTCTAG
CTGGTGTGCCCCAACGTACTGGTATTATATTGCGTAAAAGTGTGCGCTATAATG
CAAAGGCGTTGGGTGTCTTTTTCAAGCTAAAGCTTTATTGGTTCAAAGTTCTTG
GTAAGTTTAGTTTGGGTGTTTATGCATTGTATGCACTACTATTCATGACAATAC
GCTTTACACCTATAGGTGGCCCTGTTTGTGATGATGTTGTTGCTGGTTATGCTA
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ATTCTAGTTTTGACAAGAATGAGTATTGCAACAGTGTTATTTGTAAGGTCTGTC
TATATGGGTACCAGGAACTCTCGGACTTCTCTCACACACAGGTAGTATGGCAA
CACCTTAGAGACCCATTAATTGGTAATGTGATGCCTTTCTTTTATTTGGCATTTT
TGGCAATTTTTGGGGGTGTTTATGTAAAGGCTATTACTCTCTATTTTATTTTTCA
GTATCTTAACATTCTTGGTGTGTTTTTGGGCTTACAACAGTCCATTTGGTTTTTG
CAGCTTGTGCCTTTTGATGTTTTTGGCGACGAGATCGTCGTCTTTTTCATCGTTA
CACGCGTATTGATGTTCCTTAAGCATGTTTTCCTTGGCTGTGATAAGGCATCTT
GTGTGGCTTGCTCTAAGAGTGCTCGTCTTAAGCGCGTTCCTATTCAGACTATCT
TTCAGGGTACTAGCAAATCCTTCTACGTACATGCCAATGGTGGTTCTAAGTTCT
GTAAGAAGCACAATTTCTTTTGTTTAAATTGTGATTCTTATGGTCCAGGCTGCA
CTTTTATTAATGACGTCATTGCAACTGAAGTTGGTAATGTCGTCAAACTTAATG
TGCAACCCACAGGTCCTGCCACTATTCTTATTGACAAGGTTGAATTCAGTAATG
GTTTTTACTATCTTTATAGTGGTGACACATTTTGGAAGTACAACTTTGACATAA
CAGATAGCAAATACACTTGCAAAGAGGCACTTAAAAATTGTGGCATAATCACA
GACTTTATTGTTTTTAACAATAATGGTTCCAATGTAAATCAGGTTAAGAATGCA
TGTGTGTATTTTTCACAGATGCTTTGTAAACCTGTTAAATTAGTGGACTCAGCG
TTGTTGGCCAGTTTGTCTGTTGATTTTGGTGCAAGTTTACATAGTGCTTTTGTTA
GTGTGTTGTCGAATAGTTTCGGCAAAGACCTGTCAAGTTGTAATGACATGCAG
GATTGCAAGAGCACATTGGGTTTTGATGATGTACCATTGGATACCTTTAATGCT
GCTGTTGCTGAGGCTCATCGTTATGATGTCCTCTTGACTGACATGTCATTCAAC
AATTTTACCACCAGTTACGCAAAACCAGAGGAAAAATTTCCCGTCCATGACAT
TGCCACGTGTATGCGTGTAGGTGCCAAGATTGTTAATCATAATGTTCTTGTCAA
GGATAGTATACCTGTGGTGTGGCTTGTACGTGACTTCATTGCCCTTTCGGAAGA
AACTAGGAAGTACATTATTCGTACGACTAAAGTTAAGGGTATAACATTTATGC
TGACCTTTAATGATTGTCGTATGCATACTACCATACCTACTGTTTGCATTGCAA
ATAAGAAGGGTGCGGGTCTTCCTAGTTTTTCAAAGGTTAAGAAATTCTTTTGGT
TTTTGTGTCTTTTCGTAGTTGCTGTTTTCTTTTCACTAAGCTTTCTTGATTTTAGT
ATTCAGGTTAGCAGTGATAGCGATTATGATTTCAAGTATATTGAGAGTGGCCA
GTTGAAGACTTTTGACAATCCACTTAGTTGTGTGCATAATGTCTTTAGTAACTT
CGACCAGTGGCATGATGCCAAGTTTGGTTTCACCCCCGTCAACAATCCTAGTTG
TCCTATAGTTGTTGGTGTATCAGACGAAGCTCGCACTGTTCCAGGTATCCCAGC
AGGTGTTTATTTAGCTGGTAAAACACTTGTGTTTGCTATTAACACCATTTTTGG
TACATCTGGTTTGTGCTTTGATGCTAGTGGCGTTGCTGATAAGGGCGCTTGCAT
TTTTAATTCGGCTTGCACCACATTATCTGGTTTGGGTGGAACTGCTGTCTACTG
TTATAAGAATGGTCTAGTTGAAGGTGCTAAACTTTATAGTGAGTTGGCACCTCA
TAGCTACTATAAAATGGTAGATGGTAATGCTGTGTCTTTACCTGAAATTATCTC
ACGCGGCTTTGGCATCCGTACTATCCGTACAAAGGCTATGACCTACTGTCGCGT
TGGCCAGTGTGTGCAATCTGCAGAAGGTGTTTGTTTTGGCGCCGATAGATTCTT
TGTCTATAATGCAGAATCTGGTTCTGACTTCGTTTGTGGCACGGGGCTCTTCAC
ATTGTTGATGAATGTTATTAGTGTTTTTTCCAAGACAGTACCAGTAACTGTGTT
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GTCTGGTCAAATACTTTTTAATTGCATTATTGCTTTTGCAGCTGTTGCCGTGTGT
TTCTTATTTACAAAGTTTAAGCGCATGTTCGGTGATATGTCTGTTGGCGTTTTCA
CTGTCGGTGCTTGTACTTTGTTGAACAATGTTTCTTACATTGTAACACAGAACA
CACTTGGCATGTTGGGCTATGCAATTTTGTACTTTTTGTGCACTAAAGGTGTTA
GATATATGTGGATTTGGCATTTGGGATTTTTGATCTCATATACACTTATTGCAC
CATGGTGGGTTTTGATGGTTTATGCCCTTTCAGCCATTTTAGAGTTTATGCCTA
ACCTTTTTAAGCTTAAGGTTTCAACACAACTCTTTGAGGGTGACAAGTTCGTAG
GCTCTTTTGAAAATGCTGCAGCAGGTACATTTGTGCTTGATATGCATGCCTATG
AGAGACTTGCCAACTCTATCTCAACTGAAAAACTGCGTCAGTATGCTAGTACTT
ACAATAAGTACAAGTATTATTCAGGCAGTGCTTCAGAGGCTGATTACAGGCTT
GCTTGTTTTGCCCATTTGGCCAAGGCTATGATGGATTATGCTTCTAATCACAAC
GACACGTTATACACACCACCCACTGTGAGTTACAATTCAACTTTACAGGCGGG
CTTGCGTAAGATGGCACAACCATCTGGTGTTGTTGAGAAGTGCATAGTTCGTGT
TTGCTATGGTAATATGGCTCTTAATGGCCTATGGCTTGGTGACACTGTTATCTG
CCCGCGCCATGTTATAGCGTCTAGTACTACTAGCACTATAGATTATGACTATGC
CATTTCTGTTTTACGCCTCCACAACTTCTCCATTTCATCTGGTAATGTGTTCCTA
GGTGTTGTGGGTGTAACCATGCGAGGTGTTTTGTTGCAGATAAAGGTTAATCA
AAACAATGTCCACACGCCTAAGTACACCTATCGCACAGTTAGACCGGGTGAAT
CTTTTAATATTTTGGCGTGCTATGATGGTGCTGCAGCTGGTGTTTATGGCGTTA
ACATGCGCTCTAATTACACTATTAGAGGTTCGTTCATTAATGGCGCTTGTGGTT
CACCTGGTTATAATATTAACAATGGTACCGTTGAGTTTTGCTATTTACACCAGC
TTGAACTCGGTTCAGGCTGTCATGTTGGTAGCGACTTAGATGGTGTTATGTATG
GTGGCTATGAGGACCAACCTACTTTGCAAGTTGAAGGCGCTAGTAGTCTGTTT
ACGGAGAATGTGTTGGCATTTCTTTATGCAGCACTTATTAATGGTTCTACTTGG
TGGCTTAGTGCTTCTAGGATTGCTGTAGACAGGTTTAATGAGTGGGCTGTTCAT
AATGGTATGACAACAGTGGGTAATACTGATTGCTTTTCTATTCTTGCTGCTAAG
ACTGGCGTTGATGTACAACGTTTGTTGGCCTCAATCCAGTCTCTGCATAAGAAT
TTTGGTGGAAAGCAAATTCTTGGCTATACCTCGTTGACAGATGAGTTTACTACA
TGTGAAGTTATACGTCAAATGTATGGCGTTAATCTTCAGAGTGGTTATGTTTCA
CGCGCCTGCAGAAATGTCTTGCTGGTTGGTTCTTTTCTGACTTTCTTTTGGTCAG
AATTAGTTTCCTACACTAAGTTCTTTTGGGTAAATCCTGGTTATGTCACACCTA
TGTTTGCGTGTTTGTCATTGTTGTCCTCACTTTTGATGTTCACACTCAAGCATAA
AACGTTGTTTTTCCAGGTCTTCTTAATACCTGCTCTGATTGTTACATCTTGCATT
AATTTGGCATTTGATGTAGAAGTCTATAACTATTTGGCAGGGCATTTTGATTAC
CATGTTTCTCTCATGGGTTTTAATGCACAAGGTCTTGTTAATATCTTTGTATGCT
TTGTTGTTACCATTTTACACGGCACATACACATGGCGCTTCTTTAATACACCTG
TGAGTTTTGTCACTTATGTGGTAGCTTTGTTGACTGCAGCATATAACTACTTCT
ACGCTAGTGACATTCTTAGTTGTGCTATGACACTATTTGCTAGTGTGACTGGCA
ACTGGTTTGTTGGTGCTGTTTGTTATAAAGCTGCTGTTTATATGGCCTTGAGGTT
TCCTACTTTTGTGGCTATTTTTGGTGATATTAAGAGTGTTATGTTTTGTTACCTT
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GTGTTGGGTTATTTTACCTGTTGCTTTTATGGTATTCTCTATTGGTTCAACAGGT
TTTTTAAGGTTAGTGTAGGTGTCTATGACTATACTGTTAGTGCTGCTGAGTTTA
AGTATATGGTTGCTAACGGCTTACGTGCACCAACTGGAACACTTGATTCACTAC
TTCTGTCTGCCAAATTGATTGGTATTGGTGGTGAGCGGAATATTAAGATCTCTT
CCGTTCAGTCTAAATTGACTGATATTAAGTGTAGTAATGTTGTGCTTTTAGGCT
GTCTCTCTAGCATGAATGTCTCAGCAAATTCAACAGAATGGGCCTATTGTGTTG
ACTTGCATAACAAGATCAACTTGTGTAATGACCCAGAAAAAGCGCAGGAAATG
CTACTTGCTTTGTTGGCATTTTTCCTTAGTAAGAATAGTGCTTTTGGTTTAGATG
ACTTATTGGAATCCTATTTTAATGACAATAGTATGTTGCAGAGTGTTGCATCTA
CTTATGTCGGTTTGCCTTCTTATGTCATTTATGAAAATGCACGCCAACAGTATG
AAGATGCTGTTAATAATGGTTCTCCACCTCAGTTGGTTAAGCAATTGCGCCATG
CTATGAATGTAGCAAAGAGCGAATTTGACCGTGAGGCTTCTACTCAGCGTAAG
CTTGATAGAATGGCGGAACAGGCTGCAGCACATATGTACAAAGAGGCACGAG
CAGTTAATAGGAAGTCCAAAGTTGTAAGTGCTATGCATTCACTGCTTTTTGGTA
TGTTGAGACGTTTGGATATGTCTTCTGTAGACACCATTCTCAACTTGGCAAAGG
ATGGGGTTGTACCTCTGTCTGTCATACCGGCAGTCAGTGCTACTAAGCTTAACA
TTGTTACTTCTGATATCGACTCTTATAATCGTGTCCAGCGTGAGGGATGTGTCC
ATTACGCTGGTACCATTTGGAATATAATTGATATCAAGGACAATGATGGCAAG
GTGGTACACGTCAAGGAGGTAACCGCACAGAATGCTGAGTCCCTGTCATGGCC
CCTGGTCCTAGGGTGTGAGCGTATTGTCAAGCTCCAGAATAATGAAATTATTCC
TGGTAAGCTGAAGCAGCGCTCCATTAAGGCAGAAGGAGATGGCATAGTTGGA
GAAGGTAAGGCACTTTACAATAATGAGGGTGGACGTACTTTTATGTATGCTTTC
ATCTCGGATAAACCGGACCTGCGTGTAGTTAAGTGGGAGTTTGATGGTGGTTG
TAACACTATTGAGCTAGAACCACCACGTAAGTTTTTGGTGGATTCTCCTAATGG
TGCACAGATCAAGTATCTCTACTTTGTTCGTAACCTTAACACGTTACGTAGGGG
TGCTGTTCTTGGCTACATAGGTGCCACTGTACGCTTGCAGGCTGGTAAACAAAC
AGAACAGGCTATTAACTCTTCATTGTTGACACTTTGCGCTTTCGCTGTGGATCC
TGCTAAGACCTACATCGATGCTGTCAAAAGTGGTCACAAACCAGTAGGTAACT
GTGTTAAGATGTTGGCCAATGGTTCTGGTAATGGACAAGCTGTTACTAATGGT
GTGGAGGCTAGTACTAACCAGGATTCATATGGTGGTGCTTCCGTGTGTCTATAT
TGTAGAGCACATGTTGAGCATCCATCTATGGATGGTTTTTGCAGACTGAAAGG
CAAGTACGTACAGGTGCCACTAGGTACAGTGGATCCTATACGTTTTGTACTTGA
GAATGACGTTTGCAAGGTTTGTGGTTGTTGGCTGGCTAATGGCTGCACTTGTGA
CAGATCCATTATGCAAAGCACTGATATGGCTTATTTAAACGAGTACGGGGCTC
TAGTGCAGCTCGACTAG

Trinh tu gen ORF1b:

GTGTATCGTGCTTTTGACATCTACAACAAGGATGTTGCTTGTCTAGGTAAATTC
CTCAAGGTGAACTGTGTTCGCCTGAAGAATTTGGATAAGCATGATGCATTCTAT
GTTGTCAAAAGATGTACCAAGTCTGTGATGGAACACGAGCAATCCATTTATAG
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CAGACTTGAAAAGTGTGGAGCCGTAGCCGAACACGATTTCTTCACTTGGAAGG
ATGGTCGTGCAATCTATGGTAACGTTTGTAGAAAGGATCTTACCGAGTATACT
ATGATGGATTTGTGTTACGCTTTACGTAACTTTGATGAAAACAATTGTGATGTT
CTTAAGAGCATTTTAATTAAGGTAGGTGCTTGTGAGGAGTCCTACTTTAATAAT
AAAGTCTGGTTTGACCCTGTTGAAAATGAAGACATTCATCGTGTCTATGCATTG
TTAGGTACCATTGTTTCACGTGCTATGCTTAAATGCGTTAAGTTCTGTGATGCA
ATGGTTGAACAAGGTATAGTTGGTGTTGTCACATTAGATAATCAGGATCTTAAT
GGTGATTTTTATGACTTTGGTGATTTTACTTGTAGCATCAAGGGAATGGGTATA
CCCATTTGCACATCATATTATTCTTATATGATGCCTGTTATGGGTATGACTAATT
GCCTTGCTAGTGAGTGTTTTGTTAAGAGTGATATATTTGGTGAGGATTTCAAGT
CATATGACCTTCTGGAATATGATTTCACGGAGCATAAGACATCACTCTTCAACA
AGTATTTCAAGTATTGGGGACTGCAATACCACCCTAATTGTGTGGACTGCAGT
GATGAGCAGTGCATAGTTCACTGTGCTAACTTCAATACGTTGTTTTCCACTACT
ATACCTATTACGGCATTTGGACCTTTGTGTCGCAAGTGCTGGATTGATGGTGTT
CCACTGGTAACTACAGCTGGTTACCATTTTAAACAGTTAGGTATAGTTTGGAAC
AATGATCTCAACTTACATTCTAGCAGGCTCTCTATTAATGAACTACTCCAGTTT
TGTAGTGATCCTGCATTGCTTATAGCATCATCACCAGCCCTTGTTGATCAGCGT
ACTGTTTGCTTTTCAGTTGCAGCGCTAGGTACAGGTATGACTAACCAGACTGTG
AAACCTGGCCATTTCAATAAGGAGTTTTATGACTTCTTACTTGAGCAAGGTTTC
TTCTCTGAGGGCTCTGAGCTTACTTTAAAGCACTTCTTCTTTGCACAGAAGGGT
GATGCAGCTGTTAAGGATTTTGACTACTATAGGTATAATAGACCCACTGTTCTG
GACATTTGCCAAGCACGCGTCGTGTATCAAATAGTGCAACGCTATTTTGATATC
TACGAAGGTGGTTGTATCACCGCTAAAGAAGTGGTTGTTACAAACCTCAACAA
GAGCGCAGGCTATCCTTTGAACAAGTTTGGTAAAGCAGGTCTTTACTATGAGT
CTTTATCCTATGAGGAACAGGACGAACTTTATGCTTATACTAAGCGTAACATCC
TGCCCACTATGACACAGCTCAACCTTAAATATGCTATAAGTGGCAAAGAACGT
GCACGCACAGTGGGTGGTGTTTCGCTTTTGTCAACCATGACTACTCGGCAGTAT
CATCAGAAACACCTTAAGTCCATAGTTAACACTAGAGGTGCTTCTGTTGTTATT
GGTACTACTAAGTTTTATGGTGGTTGGGACAATATGCTTAAGAACCTTATTGAT
GGTGTTGAAAATCCGTGTCTTATGGGTTGGGATTACCCAAAGTGTGACAGAGC
ACTGCCCAATATGATACGTATGATTTCAGCCATGATCTTAGGCTCTAAGCACAC
CACATGCTGCAGTTCCACTGACCGCTTTTTCAGGTTGTGCAATGAATTGGCTCA
AGTCCTTACTGAGGTTGTTTACTCTAATGGAGGTTTTTATTTGAAGCCAGGCGG
TACTACCTCTGGTGATGCAACCACCGCATATGCAAACTCAGTTTTCAATATCTT
CCAAGCAGTAAGTGCCAATGTTAACAAACTTCTTAGTGTTGACAGCAATGTCT
GTCATAATTTAGAAGTTAAGCAATTGCAGCGTAAGCTTTATGAGTGCTGTTATA
GATCAACCACCGTCGATGACCAGTTCGTCGTTGAGTATTATGGTTACTTGCGTA
AACATTTCTCAATGATGATTCTCTCTGATGATGGCGTTGTTTGTTACAACAATG
ACTATGCATCACTTGGTTATGTCGCTGATCTTAACGCATTCAAGGCTGTTTTGT
ATTACCAGAACAATGTTTTCATGAGCGCCTCTAAATGTTGGATCGAGCCTGAC
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ATTAATAAAGGTCCTCATGAATTTTGTTCGCAGCATACTATGCAGATTGTTGAT
AAGGATGGTACTTATTACCTTCCTTACCCTGATCCTTCAAGAATCCTCTCTGCA
GGTGTGTTTGTTGACGACGTTGTTAAAACTGATGCAGTTGTATTGCTTGAACGT
TATGTGTCATTGGCTATAGATGCCTACCCGTTATCTAAGCATGAAAACCCTGAA
TATAAGAAGGTGTTTTATGTGCTTTTGGATTGGGTTAAGCATCTGTATAAAACT
TTGAATGCTGGTGTGTTAGAGTCTTTTTCTGTCACACTTTTGGAAGATTCTACTG
CTAAATTCTGGGATGAGAGCTTTTATGCCAACATGTATGAGAAATCTGCAGTTT
TGCAATCTGCAGGGCTTTGTGTTGTTTGTGGCTCTCAAACTGTTTTACGTTGTG
GTGATTGTCTACGGCGCCCTATGCTTTGTACTAAGTGTGCTTATGATCATGTCA
TTGGAACAACTCACAAGTTCATTTTGGCTATCACTCCATATGTGTGTTGTGCTT
CAGATTGTGGTGTCAATGATGTAACTAAGCTCTACTTAGGTGGTCTTAGTTATT
GGTGTCATGAACACAAGCCACGTCTTGCATTCCCATTGTGTTCTGCTGGTAATG
[TTTTGGTTTGTACAAAAATTCTGCCACCGGCTCACCCGACGTTGAGGACTTTA
ATCGCATTGCTACATCCGATTGGACTGATGTTTCTGACTACAGGTTGGCAAATG
ATGTCAAGGACTCATTGCGTCTATTTGCAGCGGAAACTATCAAGGCCAAGGAG
GAGAGCGTTAAGTCATCCTACGCTTGTGCAACACTACATGAGGTTGTAGGACC
TAAAGAGTTGTTGCTCAAATGGGAAGTCGGCAGACCCAAACCACCTCTTAATA
GAAATTCGGTTTTCACTTGTTATCATATAACGAAGAACACCAAATTTCAAATCG
GTGAGTTTGTGTTTGAGAAGGCAGAATATGATAATGACGCTGTAACATATAAA
ACTACCGCCACAACAAAACTTGTTCCTGGCATGGTTTTTGTGCTTACCTCACAT
AATGTTCAGCCATTGCGCGCACCGACCATTGCTAATCAAGAACGTTATTCCACT
ATACATAAGTTGCATCCTGCTTTTAACATACCTGAAGCTTATTCTAGCTTAGTG
CCATATTACCAACTGATTGGTAAGCAGAAGATTACAACTATCCAGGGACCTCC
CGGTAGTGGTAAATCTCACTGCGTTATAGGGCTAGGTTTGTACTATCCAGGTGC
ACGTATAGTGTTTACAGCTTGTTCTCATGCAGCGGTCGATTCACTTTGTGTGAA
AGCCTCCACTGCTTATAGCAATGACAAATGTTCACGCATCATACCACAGCGTG
CTCGTGTTGAGTGTTATGACGGCTTCAAGTCTAATAATACTAGTGCCCAGTACC
TTTTCTCCACTGTCAATGCTTTGCCAGAGTGTAATGCGGACATTGTTGTGGTGG
ATGAGGTCTCTATGTGCACTAATTATGACTTGTCTGTCATAAATCAGCGCATCA
GCTATAGGCATGTAGTCTATGTTGGTGACCCTCAACAGTTGCCTGCACCACGTG
TTATGATTTCACGTGGTACTTTGGAACCAAAGGACTACAACGTTGTCACTCAAC
GCATGTGTGCCCTTAAGCCTGATGTTTTCTTGCACAAGTGTTATCGTTGTCCTG
CTGAGATAGTGCGTACTGTGTCTGAGATGGTCTATGAAAACCAATTCATTCCTG
TGCACCCAGATAGCAAGCAATGTTTTAAAATCTTTTGCAAGGGTAATGTTCAG
GTTGATAATGGTTCAAGCATCAATCGCAGGCAATTGGATGTTGTGCGTATGTTT
TTGGCTAAAAACCCTAGGTGGTCAAAGGCCGTTTTTATTTCTCCTTATAACAGC
CAGAATTATGTTGCTAGCCGCATGCTAGGTTTACAAATTCAGACAGTTGACTCA
TCCCAGGGTAGTGAGTATGACTATGTCATTTACACACAAACCTCAGATACTGC
CCATGCCTGTAATGTTAACAGGTTTAATGTTGCCATCACAAGGGCTAAGAAAG
GCATATTATGTATAATGTGCGACAGATCCCTTTTTGATGTGCTTAAATTCTTTG




64

AGCTTAAATTGTCTGATTTGCAGGCTAATGAGGGTTGTGGTCTTTTTAAAGACT
GTAGCAGAGGTGATGATCTGTTGCCACCATCTCACGCTAACACCTTCATGTCTT
TAGCGGACAATTTTAAGACCGATCAAGATCTTGCTGTTCAAATAGGTGTTAAT
GGACCCATTAAATATGAGCATGTTATCTCGTTTATGGGCTTCCGTTTTGATATC
AACATACCCAACCATCACACTCTCTTTTGCACACGTGACTTTGCCATGCGCAAT
GTTAGAGGTTGGTTGGGTTTTGACGTTGAAGGAGCACATGTTGTTGGCTCTAAC
GTAGGCACAAATGTCCCATTGCAATTAGGGTTTTCTAATGGTGTTGATTTTGTT
GTCAGACCTGAAGGTTGCGTTGTAACTGAGTCTGGTGACTATATTAAACCCGTC
AGAGCTCGTGCTCCACCAGGGGAACAATTTGCACACCTTTTGCCTCTACTTAAA
CGCGGCCAACCATGGGATGTGGTTCGTAAGCGTATAGTGCAAATGTGTAGTGA
CTACCTGGCTAACCTATCAGACATACTAATTTTTGTGTTGTGGGCTGGTGGTTT
GGAGTTGACAACTATGCGTTACTTTGTTAAGATTGGACCAAGCAAGAGTTGTG
ATTGTGGTAAGGTTGCTACTTGTTACAATAGTGCGCTGCATACGTACTGTTGTT
TCAAACATGCCCTCGGTTGTGATTACCTGTATAATCCATACTGTATTGATATAC
AGCAGTGGGGATACAAGGGATCACTTAGCCTTAACCACCATGAGCATTGTAAT
GTACATAGAAACGAGCATGTGGCTTCTGGTGATGCCATAATGACTCGCTGTCT
GGCCATACATGATTGCTTTGTCAAGAACGTTGACTGGTCCATCACATACCCATT
TATTGGTAATGAGGCTGTTATTAATAAGAGCGGCCGAATTGTGCAATCACACA
CCATGCGGTCAGTTCTTAAGTTATACAATCCGAAAGCCATATATGATATTGGCA
ATCCTAAGGGCATCAGATGTGCCGTAACGGATGCTAAGTGGTTTTGCTTTGAC
AAGAATCCTACTAATTCTAATGTCAAGACATTGGAGTATGACTATATAACACA
TGGCCAATTTGATGGGTTGTGCTTGTTTTGGAATTGCAATGTTGACATGTATCC
AGAATTTTCTGTGGTCTGTCGTTTTGATACTCGCTGTAGGTCACCACTCAACTT
GGAGGGTTGTAATGGCGGTTCACTGTATGTTAATAATCATGCATTCCATACACC
GGCTTTTGACAAGCGTGCATTTGCCAAGTTGAAGCCAATGCCATTTTTCTTTTA
TGATGATACTGAGTGCGACAAGTTACAGGACTCTATAAATTACGTTCCTCTTAG
GGCTAGTAACTGCATTACTAAATGTAATGTTGGTGGAGCTGTCTGTAGTAAGC
ATTGTTCTATGTACCATAGCTATGTTAATGCTTACAACACCTTTACGTCAGCGG
GCTTTACGATTTGGGTGCCCACTTCGTTTGACACCTACAATCTGTGGCAGACAT
TTAGTAACAATTTGCAAGGTCTTGAGAACATTGCTTTCAATGTCGTAAAGAAA
GGATCTTTTGTTGGTGCTGAAGGTGAGCTTCCTGTAGCTGTGGTTAATGACAAA
GTGCTCGTCAGAGATGGTACTGTTGATACTCTTGTTTTTACAAACAAGACATCA
CTACCCACTAACGTAGCTTTTGAGTTGTATGCCAAGCGCAAGATAGGACTCAC
CCCACCCATTACGATCCTACGTAACTTGGGTGTTGTTTGCACATCTAAGTGTGT
CATTTGGGATTATGAAGCCGAACGTCCACTTACTACTTTTACAAAGGATGTCTG
TAAATATACCGACTTTGAGGGTGACGTCTGCACACTCTTTGATAACAGCATTGT
TGGTTCATTAGAGCGATTCTCCATGACCCAAAATGCTGTGCTTATGTCACTTAC
AGCTGTTAAAAAGCTTACTGGCATAAAGTTAACTTATGGTTATCTTAATGGTGT
CCCAGTTAACACACATGAAGATAAACCTTTTACTTGGTATATTTACACTAGGAA
GAACGGCAAATTCGAGGACTATCCTGATGGCTATTTTACCCAAGGTAGAACAA
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CCGCTGATTTTAGCCCTCGTAGCGACATGGAAAAGGACTTCCTAAGTATGGAT
ATGGGTCTGTTTATTAGCAAGTACGGACTTGAAGATTACGGCTTTGAGCACGTT
GTGTATGGTGATGTTTCAAAAACCACCCTTGGTGGTTTACATCTACTAATTTCG
CAGGTGCGTCTGGCCTGTATGGGTGTGCTTAAAATAGACGAGTTTGTGTCTAGT
AACGATAGCACGTTAAAGTCTTGTACTGTTACATATGCTGATAACCCTAGTAGT
AAGATGATTTGCACGTATATGGATCTCCTTCTTGACGACTTTGTTAGCATTCTT
AAATCTTTGGATTTGAGCGTTGTATCTAAAGTTCATGAAGTTATGGTCGATTGT
AAAATGTGGAGGTGGATGTTGTGGTGTAAGGATCATAAACTCCAGACATTTTA
TCCGCAACTTCAGGCTAGTGAATGGAAGTGTGGTTATTCCATGCCTTCTATTTA
CAAGATACAACGTATGTGTTTAGAACCTTGCAATCTCTATAACTATGGTGCTGG
TATTAAGTTACCTGATGGCATTATGTTTAACGTAGTTAAATACACACAGCTTTG
TCAATATCTTAATAGCACCACAATGTGCGTACCCCATCACATGCGTGTGCTACA
TCTTGGTGCTGGCTCCGATAAGGGTGTTGCACCTGGCACGGCTGTCTTACGACG
TTGGTTGCCACTGGATGCCATTATAGTTGACAATGATAGTGTGGATTACGTTAG
CGATGCTGACTATAGTGTTACAGGAGATTGCTCTACCTTATACCTGTCAGATAA
GTTTGACTTAGTTATATCTGATATGTATGATGGTAATATTAAAAGTTGTGATGG
GGAGAACGTGTCTAAAGAAGGCTTCTTTCCCTATATTAATGGTGTCATCACTGA
AAAGTTGGCACTTGGTGGTACTGTAGCTATTAAGGTGACGGAGTTTAGTTGGA
ATAAGAAGTTGTATGAACTCATTCAGAAGTTTGAGTATTGGACAATGTTCTGTA
CCAGTGTTAACACGTCATCATCAGAGGCATTTTTAATTGGTGTTCACTATTTAG
GTGATTTTGCAAGTGGCGCTGTGATTGACGGCAACACTATGCATGCCAATTAT
ATCTTCTGGCGTAATTCCACAATTATGACTATGTCTTACAATAGTGTACTTGAT
TTAAGCAAGTTCAATTGTAAGCATAAGGCTACAGTTGTCGTTAATTTAAAAGA
TTCATCCATCAGTGATGTTGTGTTAGGTTTGTTGAAGAATGGTAAGTTGCTAGT
GCGTAATAATGACGCCATTTGTGGTTTTTCTAATCATTTGGTCAACGTAAACAA
ATGA

Trinh tu gen S:

ATGAGGTCTTTAACCTACTTCTGGTTGTTCTTACCAGTACTTTCAACATTTAGCC
TACCACAAGATGTCACCAGGTGCTCAGCTAACACTAATTTTAGGCGGTTCTTTT
CAAAATTCAATGTTCAGGCGCCTGCAGTTGTTGTACTCGGCGGTTATCTACCTA
CTGGTGAAAATCAGGGTGTCAATTCAACTTGGTACTGTGCTGGCCAACATCCA
ACTGCTAGTGGCGTTCATGGTATCTTTCTTAGCCATATTAGAGGTGGTCATGGC
TTTGAGATTGGCATTTCGCAAGAGCCTTTTGACTCTAGTGGTTACCAGCTTTAT
TTACATAAGGCTACTGATGGTAACACTAATGCTACTGCGCGATTGCGCATTTGC
CAGTTTCTCAGCATTAAAGCATTGGGCCCCACTGCTAATAATGATGTTACAACA
GGTCGTAACTGCCTATTTAATAAAGCCATCCCAGCTCATATGAGTGAACATAG
TGTTGTCGGCATAACATGGGATAATGACCGTGTCACTGTCTTCTCTGACAAGAT
CTATCATTTTTATTTTAAAAATGATTGGTCCCGTGTTGCGACAAAGTGCTACAA
CAGTGGAGGTTGTGCTATGCAATATGTTTACGAACCCACTTACTACATGCTTAA
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TGTTACTAGTGCTGGTGAGGATGGTATTTCTTATCAACCCTGTACAGCTAATTG
CATTGGTTATGCTGCCAATGTATTTGCTACTGAGCCCAATGGCCACATACCAGA
AGGGTTTAGTTTTAATAATTGGTTTCTTTTGTCCAATGACTCCACTGTGTTGCAT
GGTAAGGTGGTTTCCAACCAACCATTATTGGTCAATTGTCTTTTGGCCATGCCT
AAGATTTATGGACTAGGCCAATTTTTCTCCTTCAATCAATCGATCGATGGTGTT
TGTAATGGAGCTGCTGTGCAGCGTGCACCAGAGGCTCTGAGGTTTAATATTAA
TGACACCTCTGTCATTCTTGCTGAAGGCTCAATTGTACTTCATACTGCTTTAGG
AACAAATCTTTCTTTTGTTTGCAGTAATTCCTCAGATCCTCATTTAGCCACATTC
GCCATACCTTTAGGTGCTACCCAGGTACCCTATTATTGTTTTCTTAAAGTGGAT
ACTTACAATTCCACTGTTTATAAATTTTTGGCTGTTTTACCTCCTACCGTCAGGG
AAATTGTCATCACCAAGTATGGTGATGTTTATGTCAATGGGTTTGGCTACTTGC
ATCTCGGTTTGTTGGATGCTGTCACAATTAACTTCACTGGTCATGGCACTGACG
ATGACGTTTCTGGTTTTTGGACCATAGCATCGACTAATTTTGTTGATGCACTCA
TCGAAGTTCAAGGAACTGCCATTCAGCGTATTCTTTATTGTGATGATCCTGTTA
GCCAACTCAAGTGTTCTCAGGTTGCTTTTGACCTTGACGAAGGTTTTTACCCTA
TCTCTTCTACAAACCTTCTGAGTCATGAACAGCCAACTTCTTTTGTTACTTTGCC
ATCATTTAATGATCATTCTTTTGTTAATATTACTGTCTCTGCTGCTTTTGGTGGT
CATAGTGGTGCCAACCTCATTGCATCTGACACTACTATCAATGGGTTTAGTTCT
TTTTGTGTTGACACCAGACAATTTACCATTTCACTGTTTTATAACGTTACAAAC
AGTTATGGTTATGTGTCTAAATCACAGGACAGTAATTGTCCTTTTACCTTGCAG
TCTGTTAATGATTACCTGTCTTTTAGCAAATTTTGTGTTTCTACCAGTCTTTTGG
CTAGTGCCTGTACCATAGATCTTTTTGGTTACCCTGAGTTTGGTAGTGGTGTCA
AGTTTACGTCCCTTTATTTTCAATTCACAAAGGGTGAGTTGATTACTGGCACGC
CTAAACCACTTAAAGGTGTTACGGACGTCTCTTTTATGACTCTGGATGTGTGTA
CCAAGTATACTATCTATGGCTTTAAAGGTGAGGGTATTATTACCCTTACAAACT
CTAGCTTTTTGGCAGGTGTTTATTACACATCTGATTCTGGACAGTTGTTAGCCTT
TAAGAATGTCACTAGTGGTGCTATTTATTCTGTTACGCCATGTTCTTTTTCAGA
GCAGGCTGCATATGTTGATGATGATATAGTGGGTGTTATTTCTAGTTTACCTAG
CTCCACTTTTAACAGTACTAGGGAGTTGCCTGGTTTCTTCTACCATTCTAATGA
TGGCTCTAATTGCACAGAGCCTGTGTTGGTGTATAGTAACATAGGTGTTTGCAA
ATCTGGCAGTATTGGGTATGTCCCATCTCAGTCTGGTCAAGTTAAGATTGCACC
CACGGTTACTGGGAATATTAGTATTCCCACCAACTTTAGTATGAGTATTAGGAC
AGAATATCTACAGCTTTACAACACGCCTGTTAGTGTTGATTGTGCTACATATGT
TTGTAATGGTAACTCTCGTTGTAAACAATTACTCACCCAGTACACTGCAGCATG
TAAGACCATAGAGTCAGCTTTACAACTCAGCGCTAGACTTGAGTCTGCTGAAG
TCAACTCCATGCTTACTATTTCTGAAGAGGCTCTACAGTTAGCTACCATCAGTT
CATTTAATGGTGATGGGTATAATTTTACTAATGTGCTGGGTGTTTCTGTGTATG
ACCCTGCAAGTGGCAGGGTGGTACAAAAAAGGTCTTTTATTGAAGACCTGCTT
TTTAATAAAGTGGTTACTAATGGCCTTGGTACTGTTGATGAAGACTATAAGCGC
TGTTCTAATGGTCGTTCTGTGGCAGATCTAGTCTGTGCACAGTATTACTCTGGT
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GTCATGGTACTACCTGGTGTTGTTGACGCTGAGAAGCTTCATATGTATAGTGCG
TCTCTCATCGGTGGTATGGTGCTAGGAGGTTTTACTTCTGCAGCGGCATTGCCT
TTTAGCTATGCTGTTCAAGCTAGACTCAATTATCTTGCTTTACAGACGGATGTT
CTACAGCGGAACCAGCAAATGCTTGCTGAGTCTTTTAACTCTGCTATTGGTAAT
ATAACTTCAGCCTTTGAGAGTGTTAAAGAGGCTATTAGTCAAACTTCTAAGGG
TTTGAACACTGTGGCTCATGCGCTTACTAAGGTTCAAGAGGTTGTTAACTCGCA
GGGTGCAGCTTTGACTCAACTTACCGTACAGCTGCAACACAACTTCCAAGCCA
TCTCTAGTTCTATTGATGACATTTACTCTCGACTGGACATTCTTTCAGCCGACGT
TCAGGTTGATCGTCTCATCACCGGCAGGTTATCAGCACTTAATGCTTTTGTTGC
TCAAACCCTCACTAAGTATACTGAGGTTCAGGCTAGCAGGAAGCTAGCACAGC
AAAAGGTTAATGAGTGCGTTAAATCGCAATCTCAGCGTTATGGTTTTTGTGGTG
GTGATGGCGAGCACATTTTCTCTCTGGTACAGGCCGCACCTCAAGGCCTGCTGT
TTTTACATACAGTACTTGTACCGGGTGACTTTGTAAATGTTATTGCCATCGCTG
GCTTATGTGTTAACGATGAAATTGCATTGACTCTACGTGAGCCTGGCTTAGTCT
TGTTTACGCATGAACTTCAAGATACTGCGACGGAATATTTTGTTTCATCGCGAC
GTATGTATGAACCTAGAAAACCTACCGTTGGTGATTTTGTTCAAATTGAGAGTT
GTGTGGTCACCTATGTCAATTTGACTAGAGACCAACTACCAGAAGTAATCCCA
GATTACATCGATGTTAACAAAACACTTGATGAGATTTTAGCTTCTCTGCCCAAT
AGAACTGGTCCAAGTCTTTCTCTAGATGTTTTTAATGCCACTTATCTTAATCTCA
CTGGTGAAATTGCAGATTTAGAGCAGCGTTCAGAGTCTCTCCGTAATACCACA
GAAGAGCTCCAAAGTCTTATATATAATATCAACAACACACTAGTTGACCTTGA
ATGGCTCAACCGAGTTGAGACATATATCAAGTGGCCGTGGTGGGTTTGGTTGA
TTATTTTTATTGTTCTCATTTTTGTTGTGTCATTACTAGTGTTCTGCTGCATTTCC
ACGGGTTGTTGTGGATGCTGCGGCTGCTGTGGTGCTTGTTTTTCAGGTTGTTGT
AGGGGTCCTAGACTTCAACCTTACGAAGCTTTTGAAAAGGTCCACGTGCAGTG
A

Trinh tu gen ORF3

GTGATGTTTCTTGGACTTTTTCAATACACGATTGACACAGTCGTCAAAGATGTC
TCTAAGTCTGCCAACTTGTCTTCGGACGCTGTCCAAGAGTTGGAGCTTAATGTA
GTTCCAATTAGACAAGCTTCAAATGTGACTGGTTTTCTTTTCACCAGTGTTTTTA
TTTACTTCTTTGCACTGTTTAAAGCTTCTTCTTTGAGGCGCAATTATGTTATGTT
GGCAGCGCGTTTTGCTGTCATCTTTCTTTATTGCCCACTTTTATATTACTGTGGT
GCATTTTTAGATGCAACTATTATTTGTTGCACACTTATTGGCAGGCTCTTTTTAG
TCTGCTTTTATTCCTGGCGCTATAAAAATGCGCTCTTTATTATCTTTAATACTAC
TACACTTTCTTTTCTCAATGGTAAAGCAGCTTATTATGACGGCAAATCCATTGT
GATTCTAGAAGGTGGTGATCATTACATCACTTTTGGCAACTCTTTCGTTGCTTT
CGTTAGTAGCATTAACTTGTATCTAGCTATACGTGGGCGGCAAGAAGCTGACC
TACATCTGTTGCGAACTGTTGAGCTTCTTGATGGCAAGAAGCTTTATGTCTTTT
CGCAACATCAAATTGTTGGCATTACTAATGCTGCATTTGACTCAATTCAACTAG
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ACGAGTATGCTACAATTAGTGAATGA
Trinh tu gen E:

ATGCTACAATTAGTGAATGATAATGGTCTAGTAGTTAATGTTATACTTTGGCTT
TTCGTACTCTTTTTCTTGCTTATTATAAGCATTACATTCGTCCAATTGGTTAATC
TGTGCTTCACTTGTCACCGGTTGTGTAATAGCGCAGTTTACACACCTATAGGGC
GTTTGTATAGAGTTTATAAGTCTTACATGCAAATTGACCCCCTCCCTAGTACTG
TTATTGACGTATAA

Trinh tu gen M:

ATGTCTAACGGTTCTATTCCCGTTGATGAGGTGATTGAACACCTTAGAAACTGG
AATTTCACATGGAATATCATACTGACGATACTACTTGTAGTGCTTCAGTATGGC
CATTACAAGTACTCTGCGTTCTTGTATGGTGTCAAGATGGCTATTCTATGGATA
CTTTGGCCTCTTGTGTTGGCACTTTCACTTTTTGATGCATGGGCTAGCTTTCAGG
TCAACTGGGTCTTTTTTGCTTTCAGCATCCTTATGGCTTGCATCACTCTTATGCT
GTGGATAATGTACTTTGTCAATAGCATTCGGTTGTGGCGCAGGACACATTCTTG
GTGGTCTTTCAATCCTGAAACAGACGCGCTTCTCACTACTTCTGTGATGGGCCG
ACAGGTTTGCATTCCAGTGCTTGGAGCACCAACTGGTGTAACGCTAACACTCCT
TAGTGGTACATTGCTTGTAGAGGGCTATAAGGTTGCTACTGGCGTACAGGTAA
GTCAATTACCTAATTTCGTCACAGTCGCCAAGGCCACTACAACAATTGTCTATG
GACGTGTTGGTCGTTCAGTCAATGCTTCATCTAGCACTGGTTGGGCTTTCTATG
TCCGGTCAAAACACGGCGACTACTCAGCTGTGAGTAATCCTAGTGCGGTTCTC
ACAGATAGTGAGAAAGTGCTTCATTTAGTCTAA

Trinh tu gen N:

GTGCCATTATCCCTCTATGCCCCTCTTAGGGTTACTAATGACAAACCCCTTTCT
AAGGTACTTGCTAATAATGCTGTACCCACTAATAAAGGAAATAAGGACCAGCA
AATTGGATACTGGAATGAGCAAATTCGCTGGCGCATGCGCCGTGGTGAGCGAA
TTGAGCAACCTTCCAATTGGCATTTCTACTACCTCGGAACAGGACCTCACGCCG
ACCTCCGCTATAGGACTCGTACTGAGGGTGTTTTCTGGGTTGCTAAAGAAGGC
GCAAAGACTGAACCCACTAACCTGGGTGTCAGAAAGGCGTCTGAAAAGCCAA
TCATTCCAAACTTCTCTCAACAGCTTCCCAGCGTAGTTGAGATTGTTGAACCTA
ACACACCTCCTACTTCACGTGGAAATTCACGTAGCAGGAGTCGTGGTAATGGC
AACAACAGGTCCAGATCTCCAAGTAACAACAGAGGCAATAACCAGTCCCGCG
GTAATTCACAGAATCGTGGAAGTAACCAGGGTCGTGGAGCTTCTCAGAACAGA
GGAGGCAATAATAATAACAATAACAAGTCTCGTAACCAGTCCAAGAATAGAA
ACCAGTCAAATGACCGTGGTGGAATGACATCACGCGATGATCTGGTGGCTGCT
GTCAAGGATGCCCTTAAATCTTTGGGTATTGGAGAAAATCCTGATAGGCTTAA
GCAACAACAGAAGCCTAAGCAGGAAAAGTCTGACAACAGCGGCAAAAACACA
CCTAAGAAGAACAAATCCAGGGCCACTTCGAAGGAACGTGACCTCAAAGACA
TCCCAGAGTGGAGGAGAATTCCCAAGGGCGAAAATAGCGTAGCAGCTTGCTTC
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GGACCCAGGGGGGGCTTCAAAAATTTTGGAGATGCAGAATTTGTCGAAAAAG
GTGTTGATGCCTCAGGCTATGCTCAGATCGCCAGTTTGGCACCAAATGTTGCAG
CATTGCTCTTTGGTGGTAATGTGGCTGTTCGCGAGCTAGCGGACTCTTACGAGA
TTACATACAATTATAAAATGACTGTGCCAAAGTCTGATCCAAATGTTGAGCTTC
TTGTTTCACAGGTTGATGCATTTAAAACTGGTAATGCAAAACCCCAGAGAAAG
AAGGAAAAGAAGAATAAGCGTGAAACCACGCAGCAGCTGAATGAAGATGCCA
TCTACGATGACGTGGGTGTGCCATCTGATGTGACTCATGCCAATTTGGAATGG
GACACAGCTGTTGATGGTGGTGACACTGCCGTTGAAATTATCAACGAGATCTT
CGATACAGGAAATTAA
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TOM TAT
. bED giy bénh tiéu chay cAp chu yeu & lon con chura cai sita. Ty 1€ nhiém bénh trong ¢

zlliér,ltl Scfl:ng nrgmfg d6i cao gy nén nhicu ‘thiét hfli ctzo ng\énh chan fméii Kich thuc h¢ gen Vingls El?o:ﬁz ;;0;( ;y lé
hoa cho céc gen quan trong cho qué trinh nhén bén va hoan thién cau tgo virus. Gen khéng nguyen gy, o2
fiéu phan S1 bao gom phan protein dan va hin ving thy th,e lién keét. Geg S1 ciia ching PEp Thua
pEDVHY?2 thu nhén tai Hung Yén nim .2023Adel.lAcé kjch .ttluqc %20§ ‘nucle‘otlde ma hoéa cho 735 amino v
thudc genotype G2b. Protein S1 chira nhi€u th. bién, dac b_xe;t 12 4t bien chén doan va x6a dogp g, véi cha_cm
virus nhugo dc vaccine. Ving gen S1 cda hai ching nghién ciu it ¢6 sai khac hon so v6i cic chipg th:l‘]g
genotype khéc. Phén tich pha hé ngudn goc cho thay hai ching PEDV nghién ciru c6 quan hé gin gl véi nhgc
trong cdy phé hé va cing nhém véi cac chung PEDV thu thap tai Viét Nam thu nhén trong giai doan 2013 de'lllj
2018, thudc genotype

G2b, khac nhém v6i chung virus vaccine DR13 va CV 777 nhugc dc.
Tir khéa: Gen S1, genotype, Hung Yén, PEDV.

MO PAU

Bénh tiéu chay trén lgn (PED-Porcine Epidemic Diarrhea) go virus tiéu chay cap & Io;n (PEDV-Porcine Epidemic
Diarrhea Virus) gay ra. BPay la mot bénh truyén nhiém vai toc do lay lan nhanh, lgn mac bénh ¢ triéu ching nén
mira, tiéu chay cap tinh, mAt nwéc nghiém trong dén dén t vong. Ty I¢ tl vong cla lon du6i mot tudn tudi dic
biét cao, ty |é tr vong cla lon tredng thanh thap hon (Pospischil et al., 2002).

Bénh PED Ian dAu tién xuét hién tai Anh vao nam 1971, sau d6 nhanh chéng lan ra cac khu vic chau Au bao
gdm Thuy ST, Birc, Phap, Ha Lan va Bulgaria (Pensaert, De Bouck, 1978). Tai chau A, PED lan dau tién dwgc ghi
nhan & Nhat Ban vao nam 1982, sau d6 la hang loat cac qudc gia Ién nhu Trung Quéc nam 1986, An D§ nam
2003 va Thai Lan ndm 2007 (Temeeyasen et al., 2013). Nam 2013, mét dot bung phat dich 1on da xay ra tai My,
khién 8 triéu con lon méi sinh tir vong (Stevenson et al., 2013). PEDV duwoc béo cdo tai Vit Nam lan dau tién
vao nam 2009 va cac nghién ctru cho thdy ching PEDV gay nén dot bung phat dich bénh cé méi quan hgho .
hang v6i cac chiing PEDV c6 ngudn géc Trung Quéc (Nguyén Tét Toan et al., 2012; Duy et al., 2013). Cho &
nay, hau hét cac khu vurc chan nudi lon tai ca nwdc déu ghi nhan sy c6 mét ciia PEDV. Méc du da dugc str dung
vaccine nhung nhidu trang trai van xay ra bénh gay thiét hai rét néng nd. Ttr d6 cho thAy cac chiing virus thyc da
da bién dbi vé dc tinh di truyén, dén dén khong con twong dong ve tinh khang nguyén-mién dich voi cac ching
virus vaccine dang st dyng.

PEDV 1a mdt loai virus RNA sgi don dwong, thudc phan chi Pedecovirus, chi Alphacoronavirus trond ho
E‘Oﬁ’ga‘””dae’ thuge b Nidovirales (Schoch et al., 2020). Virus c6 c&u tric hinh cau hodc da hinh vci ng'r"?
BP 5‘;20 nm, ¢4 vé boc ngoai cling bao gdm cac phan nhd ra hinh géy, hinh tam giac co chidu dai 18—2RF"13:
O?R g;elr;-s O?RV dai khoéng 28 kb, bao gdm 7 khung doc m& (ORF), dugc sép xép theo thir W 5UTR-Qtr[ o
ol g -mé f:liz-E-M-N-3 QTR va dudi poly (A) (Lee 2019). ORF1a, ORF1b chiém khoang u’i bo gen, 6&“ ol
ddng thoi 4 éuaté16 protein phi c4u tric (nsps). ORF3 nam gitra gen S va E c6 vali tro ma noa cac Pf°l 2000)
Gen S ma hga | quyét dinh doc lyc & PEDV. Gen E gitp hinh thanh va gidi phong vo virus (Park et 3-'L;ac .
thé t& bao Décgbywp(otem, dwoc chia thanh midn S1 va S2, déng vai trd quan trong trong iién két.g ! ot b
nhét trong he en'etéVUng gen S1 kich thich vat chi san xuét khéng thé trung hoa va 13 vug c6 nhi %ng o
phét tridn vaccgine trrlmén dugc st dyng chli yéu cho cac nghién ciru vé dich t8 hoc phan tu, 12 hg ngu b nhung
v& mét di truydn g hé méi (Sun et al., 2007). M3c du PEDV dugc bao céo chi cé mot kic: ruyét thanh, Mo

AhSm 400 I o u,?.(': chia thanh hai nhém: nhém 1 (Genotype?: la nhém cd dién) va nhor 2 o
i v6 cling cAn thi tgél et al., 2012). Viéc bd sung thém cac nghién ciru vé dic diém phan tor, di truy F’: Cov dand
e hianh, chang o i Phuc vy cho céng téc phong bénh, D& gép phan tim hiéu rd hon vé cac chud == - g,

+ chling i tién hanh giai ma va phan tich gen khang nguydn S1 ciia mot s ching virus Ve
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;hnéhphtai Hung Yén nam 2023, bay 13 met trong céc tinh phia Béc c6 nganh chan nudi lon phét trién ciing nhw bj

tran théf’;ig i"éng né b&i dich banh, Két qua thu nhan duoc phan tich va so sanh véi cac chiing PEDV tham chiéu

NGUYEN LIEU VA PHUYONG PHAP
M3au bénh phidm

Téng hop cDNA, PCR va dong héa

CQNA duoc téng hop tlr RNA virus (khoang 1 ug) bang b kit RevertAid First Strand cDNA Synthesis (Thermo,
Mx} theo hwéng dan cua nha san xuit. Phan tng PCR dwoc thie hién nhdm chan doan PEDV, st dyng c3p
moi: PEDVF (5-TTCTGAGTCACGAACAGCCA-3'), PEDVR (5-CATATGCAGCCTGCTCTGAA-3) ndm trén gen
S (Park et al., 2008) thu san pham PCR ¢6 kich thwéc 651 bp. C&ip méi thir 2 nhdm khuéch dai phan doan DNA
chita toan bo gen S1 gdm: PEDVS1F (5-GCTAGTGCGTAATAATGACGCCA-3) va PEDVS1R (5-
A{JAGAGQCTGTGTTGGTGTAG') thu san phdm PCR ¢6 kich thuwée khoang 2,4 kb. Phan (rng PCR duoc thyc
hién trén téng thé tich 50 L bao gom: 25 L DreamTaq PCR Master Mix (2X), 2 pL méi loai mGi (10 pmol/uL) va
Q‘uL cDNA khuén va nwéc tinh khiét cho di 50 HL. Chu trinh nhiét cGa phan (ng PCR nhv sau: 95°C — 5 phut,
tiep theo 1a 35 chu ky [95°C - 30 giay, 55°C — 30 gidy, 72°C — 3 phat] va 72°C — 10 phat. San phdm PCR duwong
tinh c6 chét lvgng tot dwoc tinh sach bang bd kit GeneJET PCR Purification Kit (Thermo, My) sau d6 gin vao
vector tach dong bang b kit TA Cloning™ Kit (Thermo, My). San pham ligation dwoc chuyén nap vao té bao kha
bién DH5aq.

Phan tich trinh tw gen va pha hé nguén géc

DNA plasmid tai t& hop dwoc gidi trinh tw bang kit BigDye™ Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems, Thermo fisher, My). D& thu duoc toan by chudi DNA tr DNA plasmid trén, chung t6i thiét ké thém
moét mdi bén trong gen S1 (PEDVS-F1: S-AATTGCATTGGTATGCTGC-3") @& gidi trinh tw. Chudi nucleotide
duoc xir ly bang chwong trinh Seqed1.3, so sanh bang chuong trinh AssemblyLIGN1.9 va MacVecter8.2
(Accelrys Inc). Cac trinh tw trong (’ng véi ving gen S1 dang ky tai Ngan hang gen dwoc stiv dung dé so sanh déi
chiéu véi chudi gen nghién ctru, st dung chwong trinh GENEDOC2.7 (http://www.nrbsc.org/gfx/genedoc/). Phan

tich pha hé nguon géc bang chwong trinh MEGAX sty dung phwong phép két néi lidn k& (Neighbor-joinning) vi
gia tri bootstrap 1000 1&n Iap lai (Kumar et al., 2018).

KET QUA VA THAO LUAN
Két qua sang loc miu bénh phim c6é chira PEDV

Béng cap mdi chan doan, ching toi phat hién 5 méu duong tinh véi PEDV, Ia cac mau cho san pham PCR kich
thuwéc khoang 0,6 kb dung nhw dy tinh (Hinh 1).

2027 bp

564 bp

Hinh 1. Két qua dign di phat hién PEDV bing c3p méi chdn doan PEDVF-PEDVR

Sidre B Thang DNA chudn (DNA cda thure khuén thé A duge cét bdng enzyme Hindlll. Giéng 1, 2, 3, 4, 5, 6, 7: Két qua PCR
bang céip méi chdn doén cia céc méu PEDV thu nhan tai cac trang trai dai dién
cho céc méu nghién ctu,
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. u c6 chét lugng tét nhat va dai di
sm mAu dwong tinh, chng t8i lwa chon hatn Thiu la PO b
Ir‘g:lgcga Hung Yén (1a mau s6 2 va mAu sb 6) dé giai mé gen S1. Mau dugc ky hidu 13 PEDVHy/ 3Lh;éebn ks
Hai mAu nay s& dugc ding dé nhan gen S1 bang cap mdi déc higu PEDVS1F - PEDVS1R, VHY2,

Két qua thu nhan va giai trinh ty gen s1
San pham PCR gen S1 clia hai ching PEDVHY1 va PEDVHY2:

Ké&t qua dién di san phAm PCR gen S1 va san phdm cét‘ DNA plasmid t4i td hop béng enzyme qi

dwqg trinh bay trong Hinh 2. Sén phdm PCR thu dugqoc tu méu 2 va mAu 6 (twong (ng voi ’“éugboeinnanhgcom
hiéu PEDVHY1 va PEDVHY2) c6 chét luong tét, dong héa thanh cong vao vector pCR2.1. DNA plasn?id m":X
hop dwoc cét kiém tra bing enzyme gi¢i han EcoRI cho hal bang, mOt béing c6 kich thuéc 3.9 kb | tai
pCR2.1, mot bang c6 kich thuwdc khoang 2.4 kb béng kich thuoc san ph&dm PCR gen S1 dem dong h éaVecto.»
DNA plasmid nay s& duoc chon a8 giai trinh ty. . Céc

4361 bp 3.9 kb
4361 bp 2322 bp 24kb
2322 bp 2.4 kb
564 bp

Hinh 2. Két qua dién di séan pham PCR thu toan b gen S1 cuia 2 chung PEDV nghién ciru
Giéng M: thang DNA chuén (DNA cta thiyc khuan thé A dugce cét bdng enzyme Hindlll).

Hinh 2A: Giéng 1: két qué PCR khuéch dai gen S1 cua méu PEDVHY1; Giéng 2: két qué PCR khuéch dai gen S1
ctia mdu PEDVHY2

Hinh 2B: Giéng 1: Két qué dién di DNA plasmid cta chiing PEDVHY1 cét béng enzyme gi6i han EcoRl;
Gidng 2: Két qua dién di DNA plasmid cta ching PEDVHY?2 cit bdng enzyme gici han EcoRI.

DNA plasmid duoc gidi trinh t bang phwong phap Sanger. Két qua da thu nhan ducc toan bo gen S1 cla hai
chiing PEDVHY1 va PEDVHY2, gbm 2205 nucleotide ma héa cho 735 amino acid.

Trinh t amino acid (suy dién) clia hai chiing nghién ctru dugc so sanh V& Cac cf i XJ-YLGL-2022021, 1BT-
VN, HBEZ3, X-J-WLMQ, KNU-1308, DR13 wild type (G1a), CV777 wild type (C DR13 nhuge dge (G1b)
CV777 nhugc doc (G1b) dang dwgce st dung lam vaccine hién nay (Bang 1).

<ét qua cho thdy hai chiing nghién ctru chi sai khac nhau & bdn vj tri amino ac 70R, E484P, K638E V8
P7208) trén protein S1 trong khi chira nhidu sai khac 16n (xéa doan, chén doan) - 4c chiing virus nhuee
doc vaccine.

Protein S1 chira tong s6 71 vj tri sai khéc vé& amino acid gita cac ching dai dién otype. Trong nghié
clru nay, ching tdi tim hiéu cac sai khac amino acid gitva ching CV777 thuc 1511) gG1a). ngg
nhuge 80 vaceine (KT323079) (G1b), DR13 thye dia (JQ023162) (G1b) thu - in Quéc nam 2008
s nhurgt 0c vacoine ({J0023162) (G1b), HEZS thye dia KY775054) thu o+ ung QudC IERE
(620), XJWLMQ-202203 (OR026668) thu nhan tai Trung Quoc nam 2022 (C© 308 (KIAS10%%) L

an tai Han Quéc nam 2013 (G2b), IBT-VN (MT198679) thu nhan tai Viét Nam . hai ching 1S

ctu la PEDVHY1, PEDVHY 2 thu nhan tai tinh Hung Y&n nam 2023.

Tiéu phé i ' , NTD) V8
tr:zgiféhggup{g;eg (SS11 €O chira chu§| peptide tin higu (SP), hai vi trf lién két thy thé: thy (e wau tan N (S1-NTD)
s “CTD) bao trum ca viing COE (C0-26K equivalent). it
H.OT;J; \\/’L:Zi {):up}l:e tin hiéu, cac ching virus thudc genotype G1 chra ba vj tri sai khac vé& amino acid so VoI

¢ Q genowpe G2 (aa 2; R/THK/S' aahs: lHN/T, aa 15: P/LHS)

ong VU ién ké ;
.]O;‘fu‘g:f;gé':]ego‘;egig:]ucwéé thir nhét (S1-NTD) phét hién 34 sai khéc Ién v& amino acid gita cac ge"°‘y1p;é
N amino acid clia chling virus thic dja so véi chling vaccine tai vi trf 56 (I

pbng
(ON)

106




HOI NGHI KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

va 157 (Y/H). Tai vj trl amino acid 59 — 61, chiing thyc dja dugc chén thém 3 amino acid (HGV/QGV) so voi
chung vaccine. Trong khi do, chiing thugc G1a va G1b lai c6 thém 2 amino acid (DI/NI) & vi tri 163 — 164 so voi
chung thudc G2a, G2b, G2¢. Tai cac vi trl khac |a c4c dot bién didm d3c trung gilra cac genotype (Bang 1). Cac
a6t bién chén/x6a ndm chu Yéu & viing siéu bién ddi coa chudi peptide S1.

Trong viing lién két thy thé thir 2 (S1-CTD) chira 7 sai khéc, trong d6 chiing CV777 (G1a) thyc dja chira nhidu
sai khac nhét s0 VGi céc chiing con lai. Tai vj tri 554, 599, 638, chiing virus vaccine hoan toan khac véi hai chiing
Virus nghién clru. D3c biét, & vj tri 638 chi riéng ching PEDVHY1 1a K trong khi c4c chiing khac thude cung
genotype 2 la E va céc chiing thuéce genotype 1 1a Q/E.

Epitope COE-CO26K Ia mot trong nhing epitope trung hda c6 trén protein S1 ctia PEDV. Amino acid tai viing
epitope nay cé sy dwong déng cao gitra céc chiing PEDV thudc nhém G2 nhung c6 nhidu vj trf sai khac so v6i
nhém G1. Céc chiing PEDV thudc nhém G2 Ia nhirng chiing c6 ddc lyc cao, dang Iwu hanh hién nay tai nhidu
Quoc gia trén thé gidi. Két qua nghién ctru cho thay hai ching PEDV nghién ciru 1a nhirng chiing c6 déc lirc cao,
€4 nguy co lay lan cao tai cac trang trai chan nuéi lon.

Nhfrng sai khéc ké trén gitra cac chiing vaccine va chiing thye dja c6 thé 14 nguyén nhan dan dén viéc virus tang
hay gidm kha nang lién két véi t& bao chd, &nh hwéng dén kha nang bao hd clia vaccine.

So sénh ty 1& ddng nhét nucleotide dya trén trinh tw gen S1 cho théy, ty I& ddng nhét nucleotide gitra chiing
PEDVHY1 va chiing PEDVHY?2 cao, 99.66%. Tuy nhién, khi so sanh v&i mét sé chiing PEDV phén.lép tai Viét
Nam giai doan 2013 dén 2018 thi ty I twong déng dat thép hon, dao ddng tir 96.55% dén 97.32%. Didu nay cho

théy da c6 sy bién @b trong gen khang nguyén S1 ciia PEDV thyc dja dang Iwu hanh tai Viét Nam so véi cc
ching tréc day.

Bang 1. Vj tri sai khac amino acid thudc protein S1 giira cac chiing PEDV dai dién cic genotype
va hai chiing nghién ctru

Vitri

(CVITI(Gla) 2 5 10 15 2729 30 5 57 5961 62 64 6872 74 82 84 86 87 89 118 120 132 133 138|139 157
CV7T7(G1a) R I L P asT T M §$ S GGE A L Y D S @ N | K T V|-

DR3(G1a) R I F L asT | M --- 8§ S GGE D L Y D S @ N I K T V

CVITZ(@)(G1b) [ T | F L QST | Mo == 8.8 GIGE D L ¥ D & @ & W K T V|-
DR3(at) (G1b) T | F L QsT | M § S GGE D L Y D s @ § | K T v|-

HBEZ3 (G2c) K N F s asT | M S S GIGE A L Y D A Q@ N | K T vV Y

XJWLMQ(G2a) [ K T F S SAN T | E HOV N T AGQHP A L H R 6 H N T N T Alblan

KNU-1308(2b) | S T F S SAN T | E QW N TAGQPH A V H R G H N T K T Al|N]|H

IBT-VN S T F S8 SAN T | E QW N T AGGPH A L H R G H N T K T AlplHn

PEDVHY1 § TF S SAN T T E QV N TAGH A L H R G H N T kK A aAl|lnln

| PEDVHY2 § T F S SAN T T E QW N TAGQHP A L H R 6 H N T kK A A|lnN|wHn

5 150 160-162 163-164 187 201203 211 228 230231 237 248-249 270 522 541 554 599 610 617 638 640

R DK D L RRS T Y E T DS L A F T 6 A L E

@ DK N L NS T Y EP S DS L A F T 6 E F E v

> DK NI NRS T Y EP S DS L A F T 6 E F aq v

DGK N I NS T Y EP S DS L A F T 6 E F aq v

=25 (G e ) DGK NI L NRS T Y EP S DS L S F S s E F E Vv

1.4Q EHS F..866. E 8 @ L E L s L § 8 E F® E Vv

|KWU-1208 25 | 4 5 gl F s66 E S QP | E L S F s s E F E v

IBT-VN 5 EHS F s66 E S Q | E L A F § s E F E v

| PEDVHY1 , S EMs F s66 E S QP | E 'V A F s s E F K v

| PEDVHY2 |4 s ens F s66 E S Q | E V A F s s E F E v

Chitt thich: vj tri amino acid trong béng 2.1 1a vj trl cda ching CV777 thyre dja (AF353511).

50 sénh voi cac chiing thuge genotype G1 (cwéng doc va vaccine), hai chiing PEDV phan I4p tai Hung Yén nam 2023
co ty 1é twong dong thép (tir 90.79% dén 91.12%). Két qué cho thAy c6 sy khac biét dang ké v& thanh phan
nucleotide gitra cac ching PEDV thugc cac genotype khac nhau, tir 6 th&y duoc tim quan trong clia cong tac
giam sat djch t& hoc phan tér va st dyng vaccine phong bénh PED tai Viét Nam,
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¥ ¥ EDV, trong d6 e
Cay phé hé dwoc xay dyng dya trén trinh tw gen S1 cua 54 chung P g c6 hai Chung nghian oy

. { dtai 4c genotype dé va dang lvu hanh tran
PE'DVHY1 VahZE%Yr}:rzzténsfug:;nt?r f\lbgnaLaLgﬁ;;(gg: :I?Bfthe% ma sb GenBank cua tirng chiing, toan cu, ¢ i
e ane cbl | 3m nhom chinh twong (rng V&I nam genotype: G1a, G1b, 532a, FBZb, G2c (Hinh 3),

Cay pha f‘é gébmn hiing PEDV thudc genotype G2b, bao gbm céc Zhung virus phan 13p tai nhidu quéc ¢
Nhoém thir nhét gom 22 “ Meﬂico Trung ngc, viét Nam (tt nam 2013 dén r;ém 92818). va hai chiing PEDVHQY?
bao gbmiHh%' t';inn?:n ?ﬁoi nam '2023 tai tinh Hung Yén trong nghlén cl;u :ay. u ndy chirng t6 sy e £
zgapgggv G2b khép toan cAu trong thoi gian dai va ton tai cho toi btan négc Zhg : b

Nhém thi hai gdm céc chung thut_)c genotypg Gtz?:r:?‘émazgyé \% rIT; r?sang cég ol {::%a?,ugﬁ;::% i t.rOng
khodng 4 nam tr& lai day gay ra nhidu 6 dich lon 12 9 hang PEDV thudc genotype G2a nay. N, tai Vigt

i hd bién ctia cac ¢
Nam van chua ghi nh@n th4y sy lvu hanh p ' : -
Nhém thtr ba gdm céc ching PEDV thugc genotype G1a. Nhém nay chtva chiing PEDV cb dién CV777 phan o

i i y i Han Quéc nam 1998 va phan 14p tai Dan M

) 1978 tai Bi. Ngoai ra con c6 cac chiing phén 13p tal’ ' ach pha

lt:pnrfg'l 2017.aCh0nggAvac-PEDV-98 phan lap nam 2021 cua Viét Nam thudc zhémh nay. n
‘ : ¥ . ay chira cac chung virus vaccine nh

om thir tw gdm cac chiing PEDV thudc genotype G1b. Nhom n ; : stk 5

glgo'?bién déisiir cac chiing cwdng doc thudc genotype G1a. Trong d6 ching CV777 dai (genotype G1a) say q?jg

trinh nhuwgc doc héa thanh ching CV777 nhugc doc thudc G1b, chqu DR1 3‘c6 'nxguon'géc .G1a' sau khi chy

chuyén 100 doi da thanh chiing nhwgc doc DR13 thudc G1b. Day la hai trong sO nhiéu chlng virus vaccine dang

dwoc st dung rong rai hién nay. ’
Nhom ther nam gém cac chung PEDV thudc genotype G2c. Nhém nay gdm cac chiing thu nhan tai My, Phap,

Trung Quéc tir khodng nhirng nam 2010 trd lai day.

Hai chiing PEDV nghién ctru (PEDVHY1 va PEDVHY2) phan lap ném_ ?021? tai tinh Hwng Yén =t{hu(‘;c genotype
G2b, khong cung nhoém véi hai chting virus vaccine CV777 va DR13. Didu nay la nguyén nhan dan dén viec dan
lon van méc bénh mac du da sir dung vaccine dé phong bénh.

— JN381492-{CH-FJND-3-2011)-201 1-CN-G2b
MZ787937-(HN-VN)-2018-VN .

100
—{= MT198679-IBT-VN)-2018-VN
r 100 MG373534(VL2)-2015-VN
57 KX708903HUA-PED111)-2015-VN
47

MG3735324DT1)-2017-VN
KJ960180-(VNKCHY-310113)-2013-VN
100 KJ960179-{VNVAP1113)-2013-VN

L_‘ RS o PEDVHY1 €—
100 - PEDVHY2€—
KX708904-HUA-PED103)-2015-VN

100
[’—_‘:—— KR941554-(VN6-05)-2014-VN
JX112709.14(GD-A)-2012-CN-G2b

45 100 - KX708907-HUA-PED96)-2015-VN G2b
50 L kx (HUA-PED24)-2015-VN L

100 JX188454-(AJ1102)-2011-CN-G2b
2 JN825707(HB-2011-1)-2011-CN-G2b
 JX435299-(BJ-2012-1)-2012-CN-G2b
75 . KF468752-(MN)-2013-US-G2b
69/l KJ767195-(OhioVBS1)-2014-US-G2b
‘ 9,;‘“ KU539154-(K14JB01)-2014-KR-G2b
o[ KJ451043{KNU-1308)-2013-KR-G2b
L  KM975928MEX-Ver-2014-25794-7)-2014-MX-G2b
L KF488755{X82013)-2013-CN-G2b
c (XJ-WLMQ- )-2021-CN-G2b

i
OR026664-(XJ-ALTAI-2021122)-2021-CN
(XJ-WIQ-; )-2021-CN

55 H — OR028665-(XJ-ALTAI-2021121)-2021-CN
‘ 57 4{ ¢ (XJ-WLMQ )-2022-CN-G2b
93 200 OR026662-XJ-W.JQ-202110)-2021-CN-GZb__
05 OR026667-(XJ-YLGL-2022022)-2022-CN-G2a
\ 7:’_1 L OR026666-(XJ-YLGL-2022021)-2022-CN-G2a
;Il  OR026668-(XJ-WLMQ-202203)-2022-CN-G2a G2a
‘ | = MK820038-{swun-3CH-CH-8CZG-2019)-2019-CN-G2a
— OR090887-PEDV-CH-XU-2020)-2020-CN-G2a
— — OR090885-(PEDV-CH-XK-2020)-2020-CN-G2a

-

28 l,.— —— OR030888-{PEDV-CH-XA-2020)-2020-CN-G2a
T .XY+2020)-2020-CN-G2a

97 | 0Q291158-(Avac-PEDV-98)-2021-VN
\ i 0407 | Guesr7e7-smee)-1998-kR-1998-01a | G 1
‘ k 100 | Ar353511-(CV777w1)-1978BE-G1a
| . . DQ.‘zm-(DniS-elllﬂ!!-Konl

¢ b

| — et R2019001)2019-FRG26] - v T
g [ KuseTessgLas2018oN-020 ,

1 =1 KRO11766-(FR-001-2014)-2014-FR-G20
; = HBEZ3)-2016-CN-GZ0. SN
5 | [ JX8013184CH-HBAX10)-2010-CN-20 G20 =
o ‘S0 | [ MO7B024-{UBA-NC-2014-08407)-2014-U8-G20 J .,g
a3 11 KMITORIEUBANE 2014713 &, sl T

ng SEEESANL L

st st b

0.005

Hinh 3, S
3. Pha hg nguén géc PEDV dya trén trinh ty gen S1

Chd thich: Céc nhém khéc
nh X
@ dup dénh déu béng mau nén khéc nhau. Ching nghién ot PEDVHYT ¢
woc dénh ddu bang hinh mdi tén.
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KET LUAN

Nghién clru da gidi ma va phan tich trinh tw gen S1 cla hai chiing PEDV thu nhén tai tinh Hwng Yén nam 2023.
th qua phan tich pha hé ngudn géc cho thAy ca hai chiing PEDV nghién ctru déu thudc genotype G2b, Ia chiing
virus dang luu hanh phd bién hién nay & Viet Nam va tran thé giéi. Hai chiing PEDV thuc dia c6 45 vi tri sai khac
vé amino acid trong protein khang nguyén S1 so véi cc chiing PEDV thudc cac genotype khac va véi hai ching
virus vaccine dang st dung hién nay.

Loi cdm on: nghién cieu duwge tai tro tir Nhigm vy Quﬁ gen cdp quoc gia “Khai thc va phat trién nguon gen virus (CSFV wz
F, fD V) dé che tao kit chan dodn va phyc vy sdn xudt vic-xin phong bénh dich td lgn c6 dién va bénh tiéu chay cdp & lgn” ma
§6 NVQG-2023/DT.04 do TS. Poan Thj Thanh Huong chi nhi¢m.
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SEQUENCING AND ANALYSIS S1 GENE OF PORCINE EPIDEMIC
DIARRHEA VIRUS ISOLATED IN HUNG YEN IN 2023
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SUMMARH?

PED virus caises acute diarrhea mainly in unweaned piglets. The infection rate in herds and the mortality rate
arc high, 1200 a lot of damage to the livestock industry. The genome of virus is about 28 kb in size, encodes
important wonce for replication and complete virus creation. The antigen protein spike contains an S1 subunit
contains « s, nal protein and two receptor-binding domains. The S1 genes of both strains PEDVHY1 and
PEDVHYZ collected in Hung Yen in 2023 are 2205 nucleotides in size, encoding 735 amino acids and belong to
genotype G2 The S1 protein contains many mutations, especially insertion and deletion mutations compared to

vaccine sirains. The S1 gene region of the two studied trains has little difference, while they have many
mutations compared to other genotypes. Phylogenetic analysis shows that the two studied PEDV strains are
closely related in the family tree and are in the same group with Vietnamese strains collected from 2013 to 2018
belonging to genotype G2b, different genotype from attenuated vaccine virus strains: DR13 and CV777.

Keywords: S| gene, genotype, Hung Yen, PEDV.
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