(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0041669

C12N 15/86; A61K 39/245; C12N 7/00; (13) B

(517 .
A61K 39/00; CO7K 14/005

(21) 1-2018-05713 (22) 11/05/2017
(86) PCT/SG2017/050246 11/05/2017 (87) WO 2017/200484 23/11/2017
(30) 62/338,939 19/05/2016 US
(45) 25/11/2024 440 (43) 25/04/2019 373A
(73) TEMASEK LIFE SCIENCES LABORATORY LIMITED (SG)
1 Research Link, National University of Singapore, Singapore 117604, Singapore
(72) PRABAKARAN, Mookkan (SG); RUI, Tan Yun (SG).
(74) Cong ty Luat TNHH Pham va Lién danh (PHAM & ASSOCIATES)

(54) AXIT NUCLEIC CAU TRUC, VECTO VA DONG TE BAO CUA BONG VAT CO
VU

(57) Sang ché dé cap dén axit nucleic ciu tric, vecto, dong té bao ciia dong vat c6 vii, va

vacxin da gia phong cac bénh do virut nguy hiém gy ra ¢ lon. Theo mot phuong an,

vacxin da gia la vecto virut gia dai tai t6 ‘hop chira khang nguyén co6 nguon goc tur virut

circo & lon, virut giy bénh sét & lon cb dién va, tiy y, virut gy hoi ching rdi loan hé hap

va sinh san ¢ lon.

HE gen PRV Bartha song
gi:}.m dic e 1d1 15 hop I

PRY ur ma
(PRV-PRRSV-
PCV2-CSF)

PRV tam gia i i
(PRV-PCV2-CSF) "'i:if o



41669

Linh vye k¥ thuit dwgc dé cip

Sang ché dé cap dén vacxin da gi4 phong cic bénh do virut nguy hiém giy ra &
lon. Theo mdt phuong 4n, vacxin da gid 13 vecto virut gia dai tai t6 hop.
Tinh trang ky thuit ciia sang ché

Cac cong bd va cac tai lidu chuyén nganh khac dung trong ban mo ta nay dé 1am
séng t6 tinh trang k¥ thuat ctia sang ché hodc dua ra chi tiét hon lién quan dén thyc tién,
dugc dua vao ban mo ta nay béng cach vién dan, va dé thuan tién, duogc tap hop lai twong

ung trong danh muc tai liéu tham khao.

Virut gia dai (Pseudorabies virus - PRV) thudc phan ho Alphaherpesvirinae ciia ho
Herpesviridae, 13 tAc nhan gy ra bénh Aujeszky. PRV thuong thdy & cac nuée dang phat
trién va gay thiét hai kinh té 16n trong nganh chin nudi lon. C4c vacxin PRV sdng giam
doc luc dong vai trd then chdt dé ngan ngira va tiéu diét PRV (Pomeranz va cac dong tac
gia, 2005). PRV Bartha-K61 1a chiing vacxin PRV giam doc luc vé6i gE va mot phin cia
gen gl d3 dugc loai bd (Klupp va cac dong tac gia, 2012; Dong va cac ddng tac gia,
2014). Ngodi ra, mét sé béo c4o trude diy di mé ta PRV Bartha-K61 séng giam ddc luc
1a vecto vacxin tuyét voi dé biéu hién cac gen c6 tinh khang nguyén khac loai (Nie va cac
ddng tac gia, 2011; Li va cac ddng tac gia, 2008; Song va cac ddng tac gia, 2007; Xu va
céc dong tac gia, 2004; Jiang va cac ddng tac gia, 2007). Vi vay, cAc tac gia sang ché da
st dung chiing vacxin PRV Bartha-K61 séng giam doc luc 1am vecto d biéu hién nhidu

gen c6 tinh khang nguyén cta cac bénh do virut nguy hiém gay ra ¢ lon.

Circovirut & lon (Porcine circovirus - PCV), m¢t thanh vién thudc ho
Circoviridae, 1a h¢ gen ADN vong soi don. PCV2 1a nguyén nhén chinh cta héi chimg
cO1 coc cua lon con sau cai sita (post-weaning multisystemic wasting syndrome - PMWS)
ma phat trién & lon bi nhiém. Sy nhiém bénh dugc dic trung béi bénh ti€u chay, sy giam
muc do téng trong, chét dot ngdt, hach bach huyét phat trién, su suy kiét ho hép va su tao
thanh té bao khéng 16 da nhan (Liu va cic ddng téc gia, 2005). ORF2 12 mot trong sb céc

khung doc m& chi yéu trong hé gen PCV2. N§ mi hoa protein v capsit (Cap) ma 1a
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protein virut ¢6 tinh trdi mién dich ma cé thé dugc dung lam dich 1y twéng dbi véi su

phat trién vacxin dung cho lon.

Virut gdy bénh s6t & lon cb dién (Classical swine fever - CSF) 1a bénh do virut c6
tinh 1ay nhiém cao va quan trong v& mat kinh té ma anh huéng dén lon nha va lon rimg.
Virut CSF (CSFV) 14 virut ARN s¢i don c6 nghia duong va mét thanh vién thudc gidng
Pestivirut trong ho Flaviviridae. Glycoprotein v6 E2 chtra bén mién c6 tinh khang nguyén -
va né c6 thé giy ra su mién dich bao vé phong CSFV trong dan lon. Do d6, glycoprotein
E2 13 (mg vién tiém ning dé thiét ké vacxin CSFV (Zhang va céc ddng tac gia, 2014).
Céc vacxin bt hoat nguyén ven cé ban trén thi trudng trén co so chiing C 13 ¢6 hiéu qua
va tao ra su bao vé ddy di phong ba nhém CSFV nhung khong thé mang lai kha ning
phén biét dong vat da bi nhiém so v6i cac dong vat di dugc chiing ngira (Zhang va céc

ddng tac gia, 2014).

Virut gay hoi ching réi loan hé hip va sinh san & lon (Porcine reproductive and
respiratory syndrome virus - PRRSV) dugc phén loai trong ho Arteriviridae thugc b
Nidovirales. N6 14 virut ARN soi duong, ¢6 vo ma din dén su phat trién hoi chung rdi
loan hé hép va sinh san & lon (Porcine Reproductive and Respiratory Syndrome - PRRS).
Su nhidm PRRSV ¢6 thé gy sy thai & giai doan mudn & lon nai, suy sinh san hang loat,
va rdi loan hé hép & lon con. HEé gen PRRSV bao gém chin khung doc mé m3 hoa 7
protein cu tric va 14 protein khong chu tric. Trong sé d6, glycoprotein (GP) 5 1a protein
v6 chil yéu dugc mi héa bai ORF5. N6 1a mt trong sb cac protein sinh mién dich quan
trong cia PRRSV ma can thiét cho sy lip rap virut, kha ning gay nhidm va su kich thich
tao ra khang thé trung hoa. ORF5 13 mot trong s cac ving bién dbi nhat cia hé gen
PRRSV va no da dugc sir dung mot cach rong rii dé nghién ciru dich & hoc phan tir cua
PRRSV. GP5 con la dich din t6i trong qua trinh phat trién vacxin phong nhiém PRRSV
(Li va cac ddng tac gia, 2012).

Céc vacxin va cdc chuong trinh ching ngira hién c6 1a phirc tap va kho dé gay
mién dich phong tit ca bdn bénh theo cach riéng ré&, dan dén cin phai tiém nhiu 1in va
nhic lai nhidu l4n. Vi vdy, viéc phat trién cta vacxin da gid phong bbn bénh nay sé& can
nhiéu thoi gian va hitu hiéu vé mit chi phi, va cling c6 thé dan dén vacxin c6 hiéu qua
hon.

Ban chit ky thuit ciia sing ché
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Sang ché lién quan dén linh vuc vacxin. Cu thé hon, sing ché dé cap dén vacxin
da gi4 phong cac bénh do virut nguy hiém gy ra & lon. Theo mét phuong 4n, vacxin da
gi4 1a vecto virut gia dai tai to hop.

Sang ché mb ta viéc str dung chung vacxin gia dai (PRV) sdng giam doc luc da

_duqc thiét lap, nhu ching Bartha-K61, lam vecto vacxin dé biéu hién nhiéu chat khéang
nguyén tir cic bénh do virut nguy hiém gay ra & lon cia PCV2, CSF va PRRSV. Hé gen
PRV x4p xi 140 kb va bao gdm ving dai duy nhét (unique long - UL), ving ngin duy
nhét (unique short - US), cac trinh tu 1dp lai ddo chiéu 16n, cac doan 13p bén trong
(internal repeat - IR), va cac doan ldp tin cung (terminal repeat - TR). Mot nira cia hé
gen dugc coi 13 cic ving khong thiét yéu nhu protein kinaza (protein kinase - PK),
thymidin kinaza (thymidine kinase - TK), gE, gG va gl, do d6 cho phép cai bién hodc cai
xen cic gen ngoai lai ma khong anh hudng dén su sao chép cia virut. Ngoai ra, cac dic
tinh d6 an toan va hi¢u qua bao v¢ da dugc ghi nhén trong céc tai liéu chuyén nganh cua
ching vacxin PRV Bartha-K61 di duogc sir dung trong hang thap ky dé kiém soat thanh
cong bénh Aujeszky. Theo sang ché, vacxin PRV tir gia phong PRRSV, PCV2, CSF va
PRV va vacxin PRV tam gia phong PCV2, CSF va PRV da duoc tao ra.

" Do d6, theo mdt khia canh, sang ché d& xuat vacxin PRV i gid phong PRRSV,
PCVZ, CSF va PRV. Theo khia canh ndy, axit nucleic ciu tric duoc tao ra ma bao gdbm
gen cia PRRSV, gen ctia PCV2 va gen ctia CSF. Theo mot s6 phuong an, gen PRRSV 1a
gen PRRSV ORFS5. Theo mét sd phuong 4n, gen PRRSV ORF5 ¢6 ngudn gde tir ching
Trung Qubc PRRSV ¢ kha ndng gdy bénh cao (HP-HRRSV-JXA1). Theo mdt sb
phuong 4n, gen PCV2 14 gen PCV2 ORF2. Theo mét s phuong 4n, gen PCV2 ¢ ngudn
gbc tir chiing In-d6-né-xi-a PCV2 (kiéu gen 2B) (PCV2 TLL-Indo, Ngan hang gen s6 luu
gift KX130941). Theo mét sb phuong 4n, gen CFS 1a gen CFS E2. Theo mot sb phuong
4n, gen CFS E2 ¢ ngudn gbc tir su xuat hién méi cta dudi kiéu gen 2.1 ctia ching In-d6-
né-xi-a CSF) (CSF TLL-Indo, Ngan hang gen s huu gitt KX130940).

Theo mét sb phuong an, mdi gen dugc lién két hoat dong véi trinh tu khéi dong
hoat dong trong céc t& bao clia dong vét c6 via. Trinh tw khéi dong thich hop bét ky hoat
ddng trong cac té bao cua dong vat cd va co thé duogc st dung theo sang ché. Theo mot sb

phuong an, trinh tu khéi dong 1a trinh ty khéi dong cua virut cu bao (cytomegalovirus -
'CMV). Theo mét s6 phuong 4n, trinh tr khéi dong CMV 14 trinh tu khéi dong CMV rat

_4-
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sém (CMV intermediate early - CMV ie) . Theo mot sé phuong 4n, trinh tu khéi dong
nay 12 trinh tr khéi dong ctia yéu t6 kéo dai 1 alpha (elongation factor 1 alpha - EF1a).

Theo mdt sé phuong 4n, m3i gen duoc lién két hoat dong vdi trinh tu két thiic hoat
dong trong céac té bao ctia dong vat cé vi. Trinh tu két thic thich hop bét ky hoat dong
trong cac té bao cia dong vat c6 va ¢6 thé duge sir dung theo sang ché. Theo mot sb
phuong &n, trinh tu két thic nay 13 trinh ty hormon sinh trudng ctia loai bd duoc
polyadenyl héa (bovine growth hormone polyadenylation - BGH polyA). Theo mot sd
phuong an, +trinh tu két thuc 13 trinh tur virut SV40 duoc polyadenyl héa (SV40 virus
polyadenylation - SV40 polyA).

Theo mdt sd phuong an, axit nucleic cu trac dugc dé xuit ma bao gém gen
PRRSV, gen PCV2 va gen CSF dugc mo ta trong ban mo ta nay. Theo mot sd phuong
an, axit nucleic clu tric nay con bao gém trinh ty khoi ddng va/hodc trinh tu két thuc
duoc md ta trong ban md ta nay. Theo mdt sé phuong 4n, axit nucleic chu tric con bao
gdm céc trinh tr gG ctia PRV. Theo mot s6 phuong 4n, PRV 14 chung PRV Bartha-K61.
Theo mot sb phuong 4n, axit nucleic cdu tric bao gom trinh trr nucleotit néu trong SEQ
ID NO.1.

Theo mét sé phuong an, ching PRV dugc dé xuét trong d6 ching PRV nay dugc
c&i bién d& chira axit nucleic ciu tric duoc mo ta trong ban md ta nay. Theo mét sd
phuong an, PRV duoc cai bién 12 chung PRV Bartha-K61 dugc cai bién. Theo mot sd
phuong an, axit nucleic cdu tric trong ching PRV duoc cai bién 12 6n dinh ma khong c6
céc dot bién hoic mat doan sau ndm lin cdy truyén trong cac t& bao than lon 15 (pig
kidney 15 - PK-15) . Theo mdt sb phuong 4n, cic t& bao PK-15 14 céc t€ bao PK-15
ATCC® CCL-33™ thu duoc tir bao tang giéng chudn vi sinh vat My.

Theo mot $d phuong 4n, dong té bao dugc dé xuit ma duoc chuyén nap béng axit
nucleic cdu trac dugc mo ta trong ban mo6 ta nay theo cach thich hgp dé tao ra virut hiru
ich cho vacxin tr gia. Theo mdt s phuong 4n, axit nucleic chu trac duge mo ta trong ban
md ta nay dugc cai xen vao trong chung PRV dugc mo ta trong ban mo ta nay bang cach
tai td hop twong ddng trong dong té bao dugc chuyén nap. Theo mét sé phuong 4n, dong
té bao nay 12 té bao PK-15 duoc mb ta trong ban md ta nay.

Theo khia canh th hai, sang ché dé xuét vacxin PRV tam gi4 phong PCV2, CSF

va PRV. Theo khia canh nay, axit nucleic cau tric dugc tao ra ma bao goém gen cua

-5



41669

PCV2 va gen ctia CSE. Theo mdt s6 phuong 4n, gen PCV2 va gen CSF 1a nhu dugc md

ta trong ban md ta nay.

Theo mdt sd phuong an, mdi gen dugce lién két hoat dong véi trinh tu khoi dong
hoat dong trong cac té bao cua dong vat cé vii. Theo mot ) phuong an, trinh tg khoi

dong 1a nhu dugc mo ta trong ban mo ta nay.

Theo mot sb phuong én, mdi gen duoc lién két hoat dong vdi trinh tu Kkét thuc hoat
dong trong cac té bao cua dong vat c6 vi. Theo mét s& phuong 4n, trinh tu két théc 13

nhur dugc mo ta trong ban mo ta nay.

Theo mdt sb phuong 4n, axit nucleic ciu tric .duqc d& xudt ma bao gdbm gen PCV2
va gen CSF dugc mo ta trong badn mo ta nay. Theo mot s& phuong 4n, axit nucleic cdu
tric nay con bao gém trinh tu khoi dong va/hodc trinh tu két thuc dugc mé ta trong ban
mo ta nay. Theo mot s6 phuong 4n, axit nucleic cau tric con bao gbm cac trinh tur gG cla
PRV. Theo mdt s6 phuong an, PRV 14 chiing PRV Bartha-K61. Theo mot sd phuong 4n,
axit nucleic cu tric bao gém trinh tu nucleotit néu trong SEQ ID NO.2.

Theo mét sd phuong 4n, ching PRV dugc dé xuét trong d6 ching PRV nay duoc
c&i bién dé chira axit nucleic ciu trac duge mé ta trong ban mé ta nay. Theo mdt sd
phuong 4n, ching PRV dugc cai bién 14 nhu duoc md ta trong ban md ta nay. Theo mot
s6 phuong 4n, axit nucleic c4u tric trong chiing PRV dugc cai bién 13 6n dinh ma khong
6 cac dot bién hodc mat doan sau nim lan céy truyén trong cac té bao than lon 15 (pig
kidney 15 - PK-15) . Theo mét sé phuong 4n, cac té bao PK-15 1a nhu dugc mé ta trong
ban mo ta nay.

Theo mét sb phuong 4n, dong té bao dugc dé xudt ma dugc chuyén nap bang axit
nucleic cu tric dugc md ta trong ban md ta nay theo cach thich hop d8 tao ra virut hitu
ich cho vacxin tam gia. Theo mot sb phuong 4n, axit nucleic cAu trac dugc md ta trong
ban m6 ta nay dugc cai xen vao trong chung PRV dugc mb ta trong ban mo6 ta nay bang
c4ch t4i t6 hop tuong ddng trong dong té bao dugc chuyén nap. Theo mdt sd phuong an,

dong té bao nay 1a té bao PK-15 duoc mo ta trong ban mé ta nay.

Sang ché con d& xuét kit dé tao mién dich cho dbi tuong bang PRV téi tb hop dugc
md ta trong ban mo ta nay. Kit niy bao gdm PRV téi t6 hop dugc md ta trong ban mb ta

nay, chét mang duoc dung, dung cu chuyén dung, va tai liéu huéng dan dé sur dung né.
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Sang ché mé ta cac phuong phap st dung. Theo mot phuong 4n, sdéng ché mo ta
phuong phép gy d4p tmg mién dich bao vé & dbi twong, vi du, lon, bao gbm viéc cho dbi
tuong nay ding PRV tai td hop duoc md ta trong ban md ta ndy véi lugng cé tac dung du
phong, diéu tri, hodc mién dich. Theo mét phuong an khéc, sing ché mé ta phuong phap
phong ngtra cho dbi tuong khéi bi nhiém PRV, PRRSV, PCV va CSF hoic PRV, PCV va
CSF bao gdm viéc dbi tuong nay ding PRV t4i td hop duoc moé ta trong ban md ta ndy

voi lugng ¢6 tac dung du phong, diéu tri hodc mién dich.
M6 ta vin tit cac hinh vé

Fig.1 thé hién chién lugc tao ciu triic PRV theo mdt phuong an cua sang ché. He
gen virut gid dai (PRV): vung dai duy nhit (Uy), doan 13p bén trong (IR), ving ngin duy
nhét (Us), va doan lap tan cling (TR). PRV tir gi4 biéu hién PRRSV-ORFS5, PCV2-ORF2,
CSF-E2; PRV tam gi4 biéu hién PCV2-ORF2, CSF-E2. Cac tir viét tit: N-gG = Dau N
(amino) ctia glycoprotein G; C-gG = Pau carboxyl ciia glycoprotein; PK = protein
kinaza; CMV ie = trinh tu khoi dong rit sém cta virut cu bao cia nguoi; trinh tu khoi
dong EFla = trinh tur khéi dong cia yéu tb kéo dai 1 alpha; trinh tu két thiic SV40 polyA,
hormon sinh trudng cua loai bo dugc polyadenyl hoa (BGH polyA).

Fig.2A va Fig.2B thé hién c4c thir nghiém huynh quang mién dich ctia cac té bao
PK15 duoc 1am nhiém bang vacxin da gia. Fig.2A: Thir nghiém mién dich huynh quang
ctia cac té bao PK15 duoc 1am nhiém bang PRV nhi gia (ORF2-PRV) hoic PRV tam gia
(ORF2-E2-PRV) hoac PRV ti gia (ORF5-ORF2-E2-PRV) trong 36 gi¢ & nhiét 4o 37°C -
v6i 5% CO,. Tin hiéu khang ORF2 (huyét thanh ting mién dich ciia chudt nhit) duoc
thiy trong tit ca cac chu tric. Fig.2B: Thir nghiém mién dich huynh quang ctia cac té bao
PK15 dugc 1am nhiém bang PRV tam gi4 (ORF2-E2-PRV) hoic PRV tr gid (ORF5- .
ORF2-E2-PRV) trong 36 giv & nhiét do 37°C v6i 5% CO,. Tin hiéu khdng E2 (huyét
thanh ting mién dich ctia chudt nhit) duoc thiy trong tit ca cac ciu tric.

Fig.3 thé hién c4c nhém chudt nhit (n=8/nhém) duwgc giy mién dich bang vacxin
PRV tam gi4 hodc tir gia vao ngdy 0 va 21. Huyét thanh dugc gom lai vao ngiy 20 va 42.
Céc muc khang thé IgG dic hiéu PRV/CSF/PCV2/PRRSV trong huyét thanh vio ngay
20 & 42 bang ELISA gian tiép.

Fig.4 thé hién cac nhém chudt nhit (n=8/nhém) dugc giy mién dich bang vacxin

PRV tam gi4 hodc tr gia vao ngay 0 va 21. Huyét thanh dugc gom lai vao ngay 20 va 42.
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Céc két qua thé hién hiéu gia khang thé dic hidu PCV2-ORF2 hoic CSF-E2 trong huyét
thanh vao ngay 42 (21 ngay sau lan tao mién dich thi hai).
MB& ta chi tiét sing ché

Sang ché d& cap dén linh vuc vacxin. Cu thé hon, sang ché d& cip dén vacxin da
gia phong cac bénh do virut nguy hiém gy ra & Ion. Theo mot phuong 4n, vacxin da gia
1a vecto virut gia dai ti tb hop.

Trir khi duoc dinh nghia khac, tit ca cac thut ngir k¥ thuat va khoa hoc duoc st
dung trong ban mé ta ndy c6 nghia giéng nhu thuong duoc hiéu bdi ngudi cé hiéu biét
trung binh trong linh vuc cta sang ché nay.

Thuat nglt “su biéu hién” ddi vé6i trinh tu gen dugc dung dé chi su phién ma cta
gen va, khi thich hop, su dich ma cua séan pham phién ma ARN thong tin thu dugc thanh
protein. Do d6, nhu s€ rd rang trong ngit canh, sy biéu hién cia trinh ty mi héa protein 1a
do su phién ma va sy dich ma cda trinh tu ma hoa.

Khi duge sir dung trong ban mé ta ndy, “gen” chi trinh tu axit nucleic ma bao gdm
ving m3 héa cia san phim gen.

“Pugc dua vao” trong trudng hop cai xen ménh axit nucleic (vi du, céu tric ADN
tai to hop) vao trong té bao, cb nghia 1a “su chuyén nap” hodc “su bién nap” hodc “su tai
nap” va bao gbm viéc dé cap dén sy két hop ctia manh axit nucleic vao trong té bao nim
men hodc nim trong d6 manh axit nucleic c6 thé dugc két hop vao trong hé gen cua té
bao (vi du, nhidm séc thé, plasmit hoic ADN ty thé), dugc chuyén hoa thanh don vi sao
chép tu tri, hodc dugce biéu hién tam thoi (vi du, ARN thong tin dugc chuyén nap). |

“Lién két c6 thé hoat dong duoc” hoic “duoc lién két hoat dong” hodc “duoc lién
két vé mat hoat dong” dugc sir dung trong ban md ta niy duoc hiéu v6i nghia 13, vi du, su
sép Xép 14n lwot cua trinh tir khéi dong va axit nucleic can dugc biéu hién va, néu thich
hop, thém céc yéu t6 didu hoa, nhu trinh ty két thic, theo cach ma mdi trong s6 cac yéu
t6 didu hoa c6 thé hoan thanh chirc ning clia nd trong qué trinh biéu hién tai td hop cia
axit nucleic d& tao ra san phAm mong muén. Piéu nay khong nhat thiét can lién két truc
tiép theo nghia héa hoc. C4c trinh tur kiém soat di truyén, vi du, trinh tir ting cudng, ciing
c6 thé thue hién chirc nang cua ching trén trinh tu dich tir cac vi tri ma xa mdt chut, hoac
qua thuc tir cic phan tir ADN khée (xac dinh vi tri cis hodc trans). Su sdp xép dugc wu

tién 13 kiéu sdp x€p trong d6 trinh tu axit nucleic can dugc biéu hién tai t6 hop nadm sau
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trinh tw ¢6 vai trd 1am trinh tw khéi dong, sao cho hai trinh t nay dugc lién két dong héa
tri v6i nhau. Cac trinh tu diéu hoa hodc kiém so4t c6 thé nim & phia 5° cla trinh tu
nucleotit hodc & phia 3’ cda trinh tu nucleotit nhu da biét trong linh vuc niy.

9% ¢

Céc thuat ngit “polynucleotit,” “axit nucleic” va “phan tr axit nucleic” duoc sur
dung thay thé nhau trong ban m ta nay dé chi polyme ciia cac nucleotit ma c6 thé 1a mot
chudi cac nucleotit va/hodc cac nucleosit tu nhién hodc téng hop, mach théng va lién tuc,
bao gdm axit deoxyribonucleic, axit ribonucleic, va cac dan xuét clia ching. N6 bao gdm
ADN nhiém sic thé, plasmit tw sao chép, cdc polyme truyén nhiém ctia ADN hozc ARN
va ADN hogic ARN ma thuc hién vai trd ciu tric cha yéu. Trir khi c6 chi din khéc, cac
axit nucleic hodc polynucleotit dugc viét tir trai sang phai theo huéng 5° dén 3°. Cac
nucleotit dugc goi bing mi mot chit cai dd dugc chip nh4n phd bién ctia ching. Cac
khoang s6 14 gdm ca cac s6 xac dinh khoang nay.

Céc thuat ngir “polypeptit,” “peptit,” va “protein” dugc si dung thay thé nhau
trong ban mo ta nay dé chi polyme cta céc gbc axit amin. Céc thuat ngft ndy 4p dung cho
cac polyme axit amin trong d6 mdt hodc nhidu gbc axit amin 13 chét twong tur héa hoc
nhén tao cla axit amin c¢é trong tu nhién twong Gng, cling nhu cho cic polyme axit amin
cé trong ty nhién. Céc axit amin c6 thé duoc go1 béng cac ky hiéu ba chit cai hoac mét
chir c4i d3 biét phd bién ciia ching. CAc trinh tu axit amin dugc viét tir trai sang phai theo
hudng 14n lugt tir amino dén carboxy. Cac khodng s6 12 gdm ca céc sb xac dinh khoang
nay.

“Trinh tu khéi dong” duoc ding dé chi manh axit nucleic c6 khéa ning kiém soat
su phién ma ciia m§t manh axit nucleic khac.

“Trinh ty khéi dong hoat dong trong té bao cua dong vat c6 vi” 1a trinh tuy khéi
d6ng c6 kha ning kiém soat sy phién mi trong céc té bao clia dong vat c6 vii dit ngudn
gbc clia n6 6 tir té bao ctia dong vat c6 vi hay khong.

“T4i tb hop” duge dung dé chi su két hop nhén tao cua hai doan trinh tu riéng ré,
vi du, bang cach tong hop héa hoc hodc bang cach thao tac cic doan axit nucleic da dugc
tach ra biang céc k§ thuat di truyén. “Téi t6 hgp” con bao gbm viéc dé cap dén té bao hodc
vecto, ma da dugc cai bién béng cach dua axit nucleic khac loai vao hodc té bao 6 nguf“)n
gbc tir té bao duge cai bién nhu vay, nhung khong bao gdm su bién ddi cua té bao hoic

vecto béng céc bién cb ¢6 trong tu nhién (vi dy, sy dot bién tu phét, su bién nap/ su tai
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nap/su chuyén vi tu nhién) nhu céc bién cd xay ra ma khong c6 su can thi€p cb y cla
nguoi.

“CAu tric ADN tai td hop” dugc dung dé chi su két hop ciia cac méanh axit nucleic
ma thong thuong khéng ciing dugc tim thiy trong tw nhién. Do do, céu trac ADN tai td
hop ¢6 thé bao gdm cAc trinh tir diéu hoa va céc trinh tw m3 héa ma cé ngudn gbc tir cac
ngudn khac nhau, hodc cic trinh tu didu hoa va céc trinh ty ma héa c6 ngudn gdc tir
ngudn giéng nhau, nhung dugc sip xép theo cach khac so véi cach sap xép thong thuong
duoc thiy trong tw nhién. Céc thudt ngit “cu tric ADN tai td hop” va “cdu tric tai t
hop” dugc sur dung thay thé nhau trong ban moé ta nay. Theo médt s6 phuong 4n dugc md
ta trong ban mo ta ndy, cu tric ADN tai td hop cling c6 thé dugc coi 13 “céu tric ADN
biéu hién qua mirc.” Thuit ngft “axit nucleic chu trac” ciing c6 thé duge sir dung thay thé
cho “céu tric ADN tai td hop.”

“Trinh tu diéu hoa” dugc dung dé chi trinh tu nucleotit nim phia trudc (trinh tu
khong ma héa 5'), nim trong, hodc sau (trinh tr khong ma hoéa 3') cla trinh ty ma héa, va
anh hudng dén sy phién ma3, viéc xit Iy ARN hodc tinh bn dinh, hodc su dich mi cua trinh
tu mi hoéa lién quan. CAc trinh tr diéu hoa co thé bao gbm, nhung khong chi gi6i han &,
trinh tu khoi dong, trinh tr din d4u dich m3, intron, va trinh tu nhin biét su polyadenyl
héa. Cac thudt ngr “trinh tw didu hoa” va “yéu t didu hoa” duge st dung thay thé nhau
trong ban mo ta nay.

Su bt cdp trinh ty va viéc tinh toan ph?m tram déng nhét c6 thé duge xac dinh
bing cach st dung nhiéu phuong phép so sanh duoc thiét ké dé phat hién cac trinh ty
trong dong bao gdm, nhung khong chi giéi han &, chuong trinh Megalign® clia
LASERGENE® bioinformatics computing suite (DNASTAR® Inc., Madison, WI). Trur
khi ¢6 chi dan khac, su bit cdp da trinh tu dugce dé xuit trong ban md ta ndy duoc thuc
hién bang cach sir dung phuong phép bat cip Clustal V (Higgins and Sharp (1989)
CABIOS. 5:151-153) véi cac thong sé mic dinh (GAP PENALTY=10, GAP LENGTH
PENALTY=10). C4c théng sé mic dinh dé bét cap ting doi va viée tinh todn phén tram
ddng nhit clia cac trinh tu protein st dung phuong phép Clustal V 1a KTUPLE=1, GAP
PENALTY=3, WINDOW=5 va DIAGONALS SAVED=5. Ddi véi cac axit nucleic, cic
thong s nay 1a KTUPLE=2, GAP PENALTY=5, WINDOW=4 va DIAGONALS
SAVED=4. Sau khi b4t cip céc trinh ty, bang cach sir dung chuong trinh Clustal V, c6

thé thu dugc céac tri sO “phan tram dong nhat” va “sai biét” bang cach xem béang “khoang
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cich trinh tu” trén cing mot chwong trinh; trir khi ¢6 chi din khéc, phan trim dong nhét
va sai biét duge dé xuit va yéu cdu bao ho trong ban mb ta ndy duoc tinh theo cach nay.

Theo cach khac, phuong phap bat cip Clustal W c6 thé duoc st dung. Phuong
phép bét cap Clustal W (dugc mo ta béi Higgins and Sharp, CABIOS. 5:151-153 (1989);
Higgins, D. G. et al., Comput. Appl. Biosci. 8:189-191 (1992)) c6 thé dugc thiy trong
chuong trinh MegAlign™ v6.1 cia LASERGENE® bioinformatics computing suite
(DNASTAR® Inc., Madison, Wis.). Cac thong sé mic dinh dé bat cip da trinh tu twong
tmg v6i GAP PENALTY=10, GAP LENGTH PENALTY=0,2, Delay Divergent
Sequences=30%, DNA Transition Weight=0,5, Protein Weight Matrix=Gonnet Series,
DNA Weight Matrix=IUB. P& bit cap timg ddi, cic thong s6 mic dinh Ia
Alignment=Slow-Accurate, Gap Penalty=10,0, Gap Length=0,10, Protein Weight
Matrix=Gonnet 250 and DNA Weight Matrix=IUB. Sau khi bat cip cic trinh tu bing
cach st dung chuong trinh Clustal W, c6 thé thu duoc cac tri s6 “phan trim déng nhat”
va “sai biét” bang cach xem bang “khoang cach trinh ty” trong cing chuong trinb nay.

Thuét ngir “dudi cac diéu kién nghiém ngit” c¢6 nghia 12 hai trinh ty lai v6i nhau
trong cac diéu kién nghiém ngit trung binh hodc cao. Cu thé hon, cac diéu kién nghiém
ngat trung binh co thé d& dang xéc dinh dugc boi ngudi ¢6 hiéu biét trung binh trong linh
vuc nay, vi du, phu thude vao chidu dai cia ADN. Céc diéu kién co ban duge néu boi
Sambrook et al., Molecular Cloning: A Laboratory Manual, third edition, chapters 6 and
7, Cold Spring Harbor Laboratory Press, 2001 va bao gbm viéc str dung dung dich trude
rtra cho cac mang loc nitroxenluloza 5xSSC, 0,5% SDS, 1,0 mM EDTA (d6 pH=38,0), cac
diéu kién lai 13 khoang 50% formamit, 2xSSC dén 6xSSC & nhiét do khoadng 40-50°C
(ho#c céac dung dich lai twong tu khac, nhu dung dich Stark, trong khoang 50% formamit
¢ nhiét do khoang 42°C) va céac diéu kién rtra 1a, vi du, khodng 40-60°C, 0,5-6xSSC,
0,1% SDS. Tt hon 14, cac didu kién nghiém ngit trung binh bao gdm sy lai (va rira) &
nhiét 46 khoang 50°C va 6xSSC. Céc didu kién nghiém ngit cao cling ¢6 thé d& dang xéc
dinh dugc boi ngudi co hiéu biét trung binh trong linh vuc nay, vi du, phu thudc vao
chiéu dai cia ADN.

Noi chung, céc didu kién nay bao gdm su lai va/hodc rira & nhiét dd cao hon
va/hodc ndng do mudi thip hon (nhu su lai & khoang 65°C, 6xSSC dén 0,2xSSC, tét hon
13 6xSSC, t8t hon nita néu 1a 2xSSC, tdt nhit 1a 0,2xSSC), so véi cac didu kién nghiém

ngat trung binh. Vi du, cac diéu kién nghiém ngit cao co thé bao gém su lai nhu duoc
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xac dinh trén day, va ria & khoang 65-68°C, 0,2xSSC, 0,1% SDS. SSPE (1xSSPE 14 0,15
M NaCl, 10 mM NaH,PO,, va 1,25 mM EDTA, d6 pH=7,4) c6 thé duogc thay thé cho
SSC (1xSSC 12 0,15 M NaCl va 15 mM natri xitrat) trong dung dich dém lai va ria; viéc
rira dugc thuc hién trong 15 phut sau khi qua trinh lai hoan thanh.

Ciing co thé sir dung kit lai c6 bén trén thi truong ma st dung chét khong cé tinh
phong xa lam mau do. Cac vi du cu thé bao gém su lai bﬁng hé théng d4nh diu & phat
hién truc tiép ECL (Amersham). Céc didu kién nghiém ngit bao gbm, vi du, su lai &
42°C trong 4 gid bing cach sir dung dung dich dém lai dugc bao gdm trong kit, ma duoc
b sung 5% (khéi Iwgng/thé tich) chat phong bé va 0,5 M NaCl, va rira hai 1in trong 0,4%
SDS, 0,5xSSC & 55°C trong 20 phat va mét 1an trong 2xSSC & nhiét d6 trong phong
trong 5 phut.

~, €€

Khi duoc sir dung trong ban mé ta ndy, thuit ngit “gan nhu twong ddng” hoic “dd
twrong ddng dang k&”, lién quan dén trinh ty axit nucleic, bao gdm trinh trr nucleotit ma
lai du6i céc diéu kién nghiém ngat v6i trinh ty SEQ ID NO. ddi chiéu, hosc mét phan
hodc b thé cia nd, 13 trinh tr ma cho phép su bét cip dbi song dién ra gitra hai trinh tu,
va hai trinh tr nay sau dé co thé, dudi cac didu kién nghiém ngat, tao ra cac lién Kkét
hydro vé6i cac bazo turong tng trén soi ddi dién dé tao ra phan tir soi kép ma da 6n dinh
trong cac didu kién nghiém ngdt thich hop, bao gbm diéu kién nghiém ngit cao, dé c6 thé
~ phathién duoc bing cac phuong phap da biét trong linh vuc nay. Cac trinh tw gn nhu
twong dong c6 thé c6 mirc 49 dong nhat trinh ty ndm trong khoang tir 70% dén 80%, hodc
t6t hon 1a ¢6 mirc d6 ddng nhat trinh ty nim trong khoang tir 80% dén 85%, hodc wu tién
nhét 13 ¢6 muc dd déng nhét trinh tu ndm trong khoang tir 90% dén 95%, muc d6 dé)ng
nhét trinh tr @én 99%, so véi céc trinh tr nucleotit d8i chiéu nhu dugc néu trong phin
danh muc trinh tu, hodc cac bd thé cua chung. Theo céch khéc, cac trinh tu gﬁn nhu
twong ddng bao gbm cac trinh tw ma lai dudi cic diéu kién nghiém ngit véi cac ving
dich cda cac intron cua cac gen cua thuc vat. Déi v6i cac didu kién nghiém ngat, xem
phin mé ta trong ban mo ta ndy va cling xem céc patent M§ s6 8,455,716 va 8,536,403.
“Gen PRRSV ORF5” hoic “gen ORF5” dugc ding dé chi gen ORF5 c¢6 ngudn
gbc tir chiing Trung Quéc PRRSV ¢6 kha ning gy bénh cao (HP-HRRSV-JXA1). Theo
mdt s6 phuong 4n, gen ORFS ¢6 trinh tu néu trong cac nucleotit 1041-1643 ctia SEQ ID
NO.1. Theo cc phuong 4n khéac, gen ORF5 ¢6 mirc d6 ddng nhét trinh tu it nhat 1a 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc
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100%, tinh theo phuwong phap bt cip Clustal V hoic Clustal W, khi so véi cac nucleotit
1041-1643 cua SEQ ID NO.1.

“Gen PCV ORF2” hoic “gen ORF2” dugc ding dé chi gen ORF2 c6 ngudn gbc tir
chiing In-d6-né-xi-a PCV2 (kidu gen 2B) (PCV2 TLL-Indo, Ngan hang gen sb luu giit
KX130941). Theo mét sb phuwong 4n, gen ORF2 ¢4 trinh tu néu trong cc nucleotit 3063-
3767 ctia SEQ ID NO.1. Theo cac phuong an khéc, gen ORF2 ¢é muc dd déng nhét trinh
tu it nhat 13 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, hodc 100%, tinh theo phwong phap bat cip Clustal V hodc Clustal W, khi so
véi cac nucleotit 3063-3767 cua SEQ ID NO.1.

“Gen CSF E2” hoic “gen E2” duoc ding dé chi gen E2 c6 ngudn gbc tir sy xut
hién méi ctia dudi kiéu gen 2.1 cia ching In-dd-né-xi-a CSF (CSF TLL-Indo, Ngan hang
gen s luu gitt KX130940). Theo mdt s6 phuong 4n, gen E2 c6 trinh tu néu trong cac
nucleotit 4729-5916 cua SEQ ID NO.1. Theo cac phuong 4n khéc, gen E2 c6 muc do
ddng nhit trinh tu it nhat 13 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, hodc 160%, tinh theo phuong phép bat cip Clustal V hoac
Clustal W, khi so véi cac nucleotit 4729-5916 cia SEQ ID NO.1.

Theo mot khia canh, sang ché dé xuét vacxin PRV tir gia phong PRRSV, PCV2,
CSF va PRV. Theo khia canh nay, axit nucleic ciu tric duoc tao ra ma bao gém gen cua
PRRSV, gen ctia PCV2 va gen cua CSF. Theo mot s6 phuong 4an, gen PRRSV 12 gen
PRRSV ORF5. Theo mot sb phuong 4n, gen PRRSV ORF5 c6 ngudn gdc tir ching
Trung Qubc PRRSV c6 khi ning gdy bénh cao (HP-HRRSV-JXA1). Theo mot sd
phuong an, gen ORF5 c¢6 trinh tu nucleotit dugc mo ta trong ban mo ta nay. Theo mot s6
phuong an, gen PCV2 1a gen PCV2 ORF2. Theo mot s6 phuong 4n, gen PCV2 ¢6 ngudn
gbe tir ching In-d6-né-xi-a PCV2 (kiéu gen 2B). Theo mét s6 phuong 4n, gen ORF2 ¢
trinh tu nucleotit duoc mé ta trong ban mé ta nay. Theo mdt sé phuong 4n, gen CFS la
gen CFS E2. Theo mdt s6 phuong 4n, gen CFS E2 ¢6 ngudn gbc tir sy xuat hién méi cua
duéi kiéu gen 2.1 ctia ching In-d6-né-xi-a CSF. Theo mdt sd phuong 4n, gen E2 ¢6 trinh
tu nucleotit dugc md ta trong ban mo ta nay.

Theo mdt sd phuong an, mdi gen duogc lién két hoat dong vdi trinh tr khéi dong
hoat dong trong cac té bio ciia dong vét cé vi. Trinh tu khéi dong thich hop bat ky hoat
dong trong cac té bao clia dong vat c6 vi cb thé duoc sir dung theo sang ché. Theo mot s6

phuong én, trinh ty khoi dong 1a trinh ty khéi dong cua virut cu bao (cytomegalovirus -
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CMV). Theo mdt s6 phuong 4n, trinh tu khéi dong CMV 12 trinh tu khéi dong CMV rat
sém (CMV intermediate early - CMV ie) . Theo mot s6 phuong 4n, trinh tu khéi dong
CMV ie c6 trinh tur néu trong cic nucleotit 445-1034 ctia SEQ ID NO.1. Theo mot sd
phuong 4n, trinh tr khoi dong CMV c6 mire d6 ddng nhit trinh tu it nhat 1a 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100%,
tinh theo phuong phép bét cip Clustal V hoic Clustal W, khi so v6i cac nucleotit 445-
1034 cta SEQ ID NO.1. Theo mdt s6 phuong 4n, trinh tu khéi dong ndy 1a trinh ty khéi
dong cia yéu td kéo dai 1 alpha (elongation factor 1 alpha - EFla). Theo mot s6 phwong
4n, trinh tu khoi dong EFla c6 trinh ty néu trong cac nucleotit 1869-3056 cua SEQ ID
NO.1. Theo mdt s6 phuong 4n, trinh tr khéi dong EFla ¢6 mic o dong nhat trinh t it
nhét 13 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hogc 100%, tinh theo phuong phap bét cap Clustal V hoic Clustal W, khi so véi cac
nucleotit 1869-3056 cia SEQ ID NO.1.

Theo mot sd phuong én, mdi gen duge lién két hoat dong véi trinh tu két thic hoat
dong trong céc té bao ctia dong vat c¢6 vi. Trinh tu két thuc thich hop bét ky hoat dong
trong céc té bao clia dong vit c6 vl cb th8 duoc st dung theo sang ché. Theo mét sb
phuong én, trinh tu két thuc nay 1a trinh tw hormon sinh truéng cta lodi bo duge
polyadenyl héa (bovine growth hormone polyadenylation --BGH polyA). Theo mot sd
phuong an, trinh ty BGH polyA c6 trinh tu néu trong cac nucleotit 1644-1868 cua SEQ
ID NO.1. Theo mot s§ phuong 4n, trinh ty BGH polyA c6 mic d6 dong nhét trinh ty it
rthét 13 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hodc 100%, tinh theo phwong phép bét cip Clustal V hoic Clustal W, khi so véi cac
nucleotit 1644-1868 ciia SEQ ID NO.1. Theo mét sb phuong 4n, trinh tir két thic 14 trinh
tur virut SV40 dugc polyadenyl héa (SV40 virus polyadenylation - SV40 polyA). Theo
mdt s6 phuong 4n, trinh tw SV40 polyA c6 trinh tu néu trong céc nucleotit 5925-6192 cta
SEQ ID NO.1. Theo mdt sb phuong an, trinh tr SV40 polyA c6 mitrc d ddng nhét trinh
tu it nhét 12 85%, 86%, 87%, 88%., 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, hodc 100%, tinh theo phuong phép bét cip Clustal V hodc Clustal W, khi so
vé1 cac nucleotit 5925-6192 ctia SEQ ID NO.1.

Theo mdt s6 phuong é4n, axit nucleic cau truc dugc dé xudt ma bao gdm gen

PRRSV, gen PCV2 va gen CSF dugc mé ta trong ban md t4 ndy. Theo mot sé phuong
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an, axit nucleic cAu trac nay con bao gﬁ‘)m trinh tu khai ddng va/hodc trinh tu két thuc
dugc md ta trong ban md ta nay. Theo mot s6 phuong 4n, axit nucleic cdu triic con bao
gdm cac trinh tr gG ctia PRV. Theo mét s6 phuong 4n, PRV 14 chiing PRV Bartha-K61.
Theo mét sb phuong 4n, axit nucleic chu triac bao gdm trinh tir nucleotit néu trong SEQ
ID NO.1.

Theo mdt s6 phuong 4n, ching PRV dugc dé xuét trong d6 ching PRV nay dugc
cii bién dé chura axit nucleic ciu tric dugec mod ta trong ban md t4 ndy. Theo mot sb
phuong 4n, PRV duogc cai bién 12 chung PRV Bartha-K61 duoc cai bién. Theo mdot sb
phuong én, axit nucleic chu tric trong ching PRV duoc cai bién 13 6n dinh ma khéng c6
cac dot bién hodc méat doan sau nim lan céy truyén trong cac té bao than lon 15 (pig
~ kidney 15 - PK-15) . Theo mdt s phuong 4n, cic té bao PK-15 1a cac té bao PK-15
ATCC® CCL-33™ thu dugc tir bao tang gidng chudn vi sinh vat My.

Theo mét sb phuong 4n, dong té bao duoc @& xuit ma dugc chuyén nap bang axit
nucleic cAu trac dugc mo ta trong ban mo ta ndy theo cach thich hop dé tao ra virut hitu
ich cho vacxin tir gid. Theo mot sé phuong 4n, axit nucleic chu triic dugc mo ta trong ban

~mo ta nay dugc cai xen vao trong ching PRV dugc md t4 trong ban mo ta nay bang cach
tai td hop twong dong trong dong té bao dugc chuyén nap. Theo mot sd phuong 4n, dong

t€ bo nay 1 té bao PK-15 duoc md ta trong ban md ta ndy.

Theo khia canh thir hai, sang ché d xuat vacxin PRV tam gia phong PCV2, CSF
~ va PRV. Theo khia canh nay, axit nucleic cu tric dugc tao ra ma bao gém gen cda
PCV2 va gen cua CSF. Theo m{t s6 phuong 4an, gen PCV2 va gen CSF 1a nhu dugc mo
fa trong ban mo ta nay.

Theo mét sb phuong an, mdi gen duge lién két hoat dong véi trinh tu khéi dong
hoat dong trong cac té bao ciia dong vit c6 vi. Theo mot sd phuong 4n, trinh tu khoi

dong 1a nhu dugc mo ta trong bdn mo té nay.

Theo mdt s6 phuong 4n, mdi gen dugce lién két hoat dong v6i trinh tur két thuc hoat
dong trong cac t& bao ciia dong vét cé vi. Theo mdt sb phuong én, trinh tu két thic 1a
nhu dugc mo t& trong ban mo ta nay.

Theo mét sb phwong an, axit nucleic chu trac duoc @& xuit ma bao gdm gen PCV2

va gen CSF dugc mé ta trong ban md td nay. Theo mot sO phuong 4n, axit nucleic chu
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tric nay con bao gﬁ‘)m trinh trr khoi dong va/hodc trinh tu két thic dugc mé ta trong ban
md ta nay. Theo mdt s& phuong 4n, axit nucleic chu tric con bao gdm cAc trinh tir gG clia
PRV. Theo mdt s phuong an, PRV 14 ching PRV Bartha-K61. Theo mét sd phuong 4n,
axit nucleic cu tric bao gdm trinh tw nucleotit néu trong SEQ ID NO.2.

Theo mot s6 phuong 4n, ching PRV duge dé xuét trong d6 chimg PRV nay duoc
‘cai bién dé chira axit nucleic cdu tric dugc md ta trong ban md ta ndy. Theo mot s6 -
phuong an, ching PRV dugc céi bién 12 nhu dugc mo ta trong ban md ta ndy. Theo mot
N phuong 4n, axit nucleic cAu tric trong chung PRV dugc céi bién 12 6n dinh ma khong
c6 cac dot bién hodc mit doan sau nam lan cy truyén trong cac té bao than lon 15 (pig
kidney 15 - PK-15) . Theo mét s6 phuong 4n, cac té bao PK-15 1a nhu dugc mo ta trong
ban md té nay.

Theo mot s6 phuong 4n, dong té biao duoc dé xuit ma duoc chuyén nap bang axit
nucleic cdu trac duge mo ta trong ban mo ta ndy theo cach thich hop dé tao ra virut hiru
ich cho vacxin tam gia. Theo mdt s phuong 4n, axit nucleic chu trac dugc mo ta trong
ban mé ta nay dugc cai xen vao trong ching PRV dugc md ta trong ban mé ta nay bang
cach tai tb hop tuong ddng trong dong té bao dugc chuyén nap. Theo mét sb phwong éan,

dong té bao niy 13 té bao PK-15 dugc md ta trong ban md ta nay.

Trong‘qué trinh tao ra axit nucleic cdu tric, cic manh ADN khéc nhau c6 thé duoc |
thao tac, sao cho dua ra trinh ty ADN theo hudéng ding va, khi thich hop, trong khung
doc ding. Pdi véi muc dich nay, céc doan thich tmg hodc cac cau ndi c6 thé dugc ding
dé nbi cac manh ADN hoic cac thao tac khac c6 thé dugc bao gdm dé dua ra cac vi tri cit
giéi han thuén» tién, loai b6 ADN thtra, loai bd cac vi tri cat gi61 han, hodc cac thao tac
tuong tu. Nhim muc dich nay, qua trinh gy 4ot bién in vitro, hdi phuc doan mé)i, cat gidi
han, gin modi, thay thé lai, vi du, dﬁ‘)ng chuyén va dao chuyén c6 thé duoc bao gém.

Céc axit nucleic theo sang ché ciing c6 thé dugc téng hép, mot cach hoan toan
hodc mot phé“m, dac biét 1a trong d6 mong mudn thu dugc cac trinh tu duge wu tién béi
thue vat, bang cac phuong phép da biét trong tinh trang k¥ thuat. Do do, tat ca hodc mot
phin clia cac axit nucleic theo sdng ché c6 thé duoc tong hop bing cach s dung cac
codon dugce ru tién bdi vat chi duge chon. Cac codon duge uu tién theo loai ¢ thé dugc

xac dinh, vi duy, tir cdc codon dugc st dung thudng xuyén nhit trong cic protein dugc
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biéu hién trong loai vat chi cu thé. Céc cai bién khac cta c4c trinh tr nucleotit cé thé din
dén tao ra cac thé dot bién c6 hoat tinh duoc bién ddi nhe.

PRV t4i td hop tir gid hoic TRV tai t6 hop tam gia dugc tao ra bang cach chuyén
nap dong té bao thich hop, nhu dong té bao PK-15 duoc mo ta trong ban mo ta ndy. Theo
mdt s& phuong an, dong té bao ndy duge chuyén nap bang axit nucleic chu tric duge md
t4 trong ban mé ta ndy va bing ADN capsit nhin clia PRV. Theo mét sé phuong 4n,
ADN capsit nhin cia PRV duoc cai bién dé chira axit nucleic cdu tric d& biéu hién
protein huynh quang mau do (red fluorescent protein - RFP). PRV tai t6 hop tir gid hodc
TRV t4i t6 hop tam gia duoc cdy truyén trong céc té bao PK-15 trong mot sb 1dn cdy
truyén dé bao dam cAc virut tai tb hop én dinh khong ¢6 dot bién hodc mat doan trong
axit nucleic cta virut. Theo mdt sb phuong an, nam ldn cdy truyén 13 da dé tao ra cac
virut tai t& hop 6n dinh.

Ngay khi duogc tao ra, cac virut TRV tai td hop c6 thé duge sao chép trong cac
dong té bao thich hop. Theo mot s& phuong an, dong t& bio niy la dong té bao (céc té
bao) PK-15 nhu dugc mo ta trong ban mo ta nay. Theo mdt sd phuong 4an, dong té bao
(c4c té bao) nay 1 dong té bio than clia chudt hamster con 21 (baby hamster kidney 21 -
BHK21) . Theo mdt s phwong 4n, dong té bao BHK21 13 BHK21 (dong vé tinh 13).
Theo mot sd phuong 4n, dong té bao BHK21 (dong vo tinh 13) 1a ATCC® CCL-10™ va
c6 sin & bao tang gidng chuan vi sinh vat My.

Virut gay hoi ching rdi loan ho hép va sinh sin & Ion (PRRSV) va virut gia dai
(PRV) 1a nguyén nhén chu yéu gay thit bai sinh sén nhiém tring & lon va gy thiét hai
dang ké cho nganh cong nghiép lon trén toan thé giéi. Ngoai ra, PCV2 va virut sét lon cb
dién gy ra cic bénh tan phd va c6 anh huéng nghiém trong dén stc khoe clia dong vit va
kinh té ctia nhiéu quc gia chau A. Su phat trién cta phuong phép vacxin da gia c6 thé
lam giam tiém tang viéc ding vacxin xudng lich trinh mot liéu &€ bao trum tat ca bén
virut, trg gitp rét nhidu cho tinh trang hién tai d& bao vé lon phong bén bénh nay. Céc téc
gid sang ché d3 chon PRV Bartha-K61 séng giam doc luc lam vecto dé phat trién vacxin
da gi4. CAu tric hé gen va co s& di truyén ctia ching PRV Bartha-K61 1a di dugc x4c
dinh tuong d6i 13 va d3 dugc bdo céo nhiéu va sy biéu hién 4n dinh ctia cac gen ngoai lai
khong anh hudng dén d6 6n dinh cua chinh virut (Boldogkoi , Nogradi, 2003).

Nhu duoc mé ta trong ban mo ta ndy, PRV tir gia biéu hién PCV2-ORF2, CSF-E2
va PRRSV-ORF5 va PRV tam gia biéu hién PCV2-ORF2 va CSF-E2 duoc tao ra béng
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c4ch tai td hop twong ddng vao trong locut gG cla ching vacxin PRV Bartha K-61. Thir
nghiém sao chép va kiém tra d6 &n dinh phét hién ra rang PRV t4i t hop di 1a PRV tam
gid hodc tr gid déu 6n dinh va sao chép in vitro mdt cach hiéu qua nhu PRV Bartha K-61,
chimg t6 rang viéc cai xen cdc gen ngoai lai trong locut PK va gG cia PRV khoéng &nh
huéng dén su sao chép ciia PRV. Hon nira, nghién ctru kha ning sinh mién dich trong thir
nghiém trén chujt nhét cho thiy rang PRV ttr gia tao ra mitc khéng thé dich thé dic hiéu
huyét thanh cao d6i v6i cac khang nguyén PCV2-ORF2, CSF-E2 va PRRSV-ORFS,
twrong tu, PRV tam gia tao ra khang thé dich thé dic hiéu huyét thanh déi véi PCV2-
ORF2 va CSF-E2. Cac két qua nady goiy réng su biéu hién cta cc gen mién dich da gia
tir virut nguy hiém gy ra & lon trong PRV Bartha K-61 1a phuong phép tiép can mai
oitip phat trién vacxin da gid phong PCV2, CSF hodc PRRSV va ké ca bénh gia dai.

Vecto virut gia dai ti tb hop theo sang ché chita ORF2 ctia PCV2, E2 ctia CSF va
ORF5 cia PRRSV tao ra mdt cach hiéu qua céc khang thd phong tit ca bén bénh, diu
nay cho phép san xuit ¢ hiéu qua chi phi véi luong 16n trong mét sin phim dugc san
xuét.

Theo sang ché, da phat hién ra rang c& hai vacxin tai to hop tam gi va tir gi4 1a 6n
dinh sau 5 1an cAy truyén lién tiép trong céc dong té bao PK15/BHK21. Viéc cai xen hai
hodc ba gen vao mdt vi tri cai xen la rat On dinh va khong thé hién su bét 6n dinh di
truyén hay céc cai bién trong qua trinh phién ma cta cac gen dugc cai xen.

Theo sang ché, da phét hién ra rﬁng viéc cal xen nhiéu gen vao mdt vi tri cai xen
cia locut gG cua PRV-Bartha khong 4nh hudng dén ham lugng virut.

Séng ché mo ta cac phuong phap st dung. Theo mét phuong 4n, sang ché mé ta
phuong phip gy dap ung mién dich bao vé & dbi tugng, vi dy, lgn, bao gém viéc cho ddi
tugng nay dung PRV tai t6 hop duoc mo ta trong ban md ta nay voi lugng co tac dung du
phong, didu tri, hosc midn dich. Theo mot phuong én khéc, sang ché md ta phuong phép
phong ngtra cho d6i tuong khoi bi nhiém PRV, PRRSV, PCV va CSF hodc PRV, PCV va
CSF bao gdm viéc ddi tuong niy ding PRV téi td hop duge mé ta trong ban mé ta nay
véi lugng ¢6 tac dung du phong, diéu tri hodc mién dich.

Khi duge st dung trong ban mo ta nay, “viéc dung” c6 nghia la phan phéi bing
chch sit dung cée phuong phép va cac hé phan phdi khac nhau bét ky da biét ddi véi
ngudi c6 hiéu biét trung binh trong linh vuc nay. Viéc dung c6 thé duoc thuc hién, vi du,

trong mang bung, trong no, trong tinh mach, qua duong miéng, qua niém mac, dudi da,
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qua da, trong da, trong co, tai chd, ngoai duong tiéu hda, thong qua céy duéi da, ndi tdy
mac, trong mach bach huyét, trong thuong tdn, ngoai tim mac, hodc ngoai mang cing.
Chét hodc ché phdm ciing c6 thé dugc ding & dang sol khi, nhu dé phan phéi trong phdi
va/hodc trong mii. Viéc dung cé thé duoc thuc hién, vi du, mot 14n, nhiéu lan, va/hoac
trong mét hodc nhiéu giai doan kéo dai.

Viéc gy ra d4p tmg mién dich bao vé & d6i ﬁrc_mg c6 thé dugc thuc hién, vi du,
bing cach ding mot lidu co ban vacxin cho dbi tuong, tiép theo, sau mot khoang thdi
gian thich hop, 1a mdt hoac nhiéu 1an ding vacxin tiép theo. Khoang thoi gian thich hop
gifta cac 1an dung vacxin c6 thé dé dang xé4c dinh dugc bdi ngudi cb hiéu biét trung binh
trong linh vuc nay, va thuong 1a khoang vai tudn dén hang thang. Tuy nhién, séng ché
khéng bi gidi han ¢ phuong phép, dudng dung hodc tin sudt dung cu thé bat ky.

“Lidu ¢6 hiéu qua phong bénh” hodc “liéu c6 hiéu qua mién dich” 14 lugng vacxin
bat ky ma, khi duge ding cho déi trong d& bi nhiém virut hozc d€ bi réi loan lién quan
dén virut, gay ra dap Gng mién dich & dbi tugng gitip bao vé déi twong nay khoi bi nhiém
virut hodic khoi bi rbi loan. “Viée bao vé&” dbi tugng c6 nghia 1a lam gidm kha néng bi
nhidm virut cia dbi tuong nay, hoic gidm nhe kha ning khdi phat rdi loan & ddi tuong
nay, xubng it nhét hai 13n, t&t hon 12 it nht mudi 1an. Vi du, néu ddi trong ¢6 1% co hoi
bi nhiém virut, thi m@c gidm hai 1in kha ning bi nhiém virut cla d6i trong nay s& din
dén @b twong nay ¢6 0,5% co hoi bi nhidm virut. TSt nhét 13, “liéu c6 hiéu qua phong
bénh” gy ra dép tmg mién dich & déi tuong gitip ngdn chin hoan toan cho d6i tuong
khoi bi nhiém virut hodc ngin chin sy khéi phat cia 16i loan & dbi tugng mot cach tron
ven. | 7

Céc phuong 4n nhéit dinh vé phuong phép bét k¥ trong sb cac phuong phap tao
mién dich tirc thi va tri lidu c6 thé con bao gdm viée cho ddi tuong dung it nhat mot ta
chét. “T4 chit” c6 nghia 13 chét bt ky thich hop dé tang cudng kha ning sinh mién dich
ctia khang nguyén va thic déy dap tmg mién dich & d6i turong. Nhiéu t4 chat, bao gom ta
chét dang hat phan tan, thich hop dé st dung véi céc vacxin trén co s& ca protein va axit
nucleic, va cac phuong phap két hop céc ta chit v6i cac khang nguyén, 1a da biét dbi véi
ngudi ¢ hidu biét trung binh. C4c ta chét thich hop dé sir dung véi su tao mién dich bang
protein bao gdm, nhung khong chi giéi han &, phén, ta chit Freund dy du (Freund’s

complete adjuvant - FCA), ta chét Freund khong day du (Freund's incomplete adjuvant -
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FIA), ta chét phén, ta chét trén co s& saponin, nhu Quil A, va QS-21, va cac ta chét tuong
tu.

Cén phai hiéu ring ching virut duge mé ta trong ban md ta ndy, trong d6 dugc st
dung dé gay ra d4p tng mién dich bao vé & dbi tugng hodc dé phong ngira cho ddi tugng
khoi bi bénh lién quan dén virut, duoc ding cho dbi tugng & dang ché phdm ma con chira
mdt hodc nhidu chit mang dugc dung hoic twong hop sinh 1y. Cac chat mang duoc dung
1a d3 biét d6i voi ngudi c6 hiéu biét trung binh va bao gém, nhung khong chi gi6i han 6,

"mot hodc nhidu dung dich dém phosphat ¢6 ndng d6 nim trong khoéﬁg 0,01M-0,1 Mva
t6t hon 12 0,05 M, dung dich dugc dém phosphat (phosphate-buffered saline - PBS), hodc
nude mudi 0,9%. Cac chit mang nhu viy con bao gdm cac dung dich, huyén phu, va nhii
twong dang nudc hodc khong phai nude. Cac chit mang dang nuéce bao gdm nuéce, dung
dich rirgu/nuéce, nhil trong hodc huyén phu, nuéce mudi va mdi trudng dém. Vi du vé cac
dung m6i khong phai nude 1a propylen glycol, polyetylen glycol, dau thuc vat nhu dau
oliu, va cac este hitu co dé tiém nhu etyl oleat. Cac chit din ding ngoai dudng tiéu héa
bao gém dung dich natri clorua, Ringer's dextroza, dextroza va natri clorua, Ringer lactat
va cac dau khong bay hoi. Cac chit ddn dung trong tinh mach bao gdm chét don 16ng va
chit don dinh dudng, cht don dién ly nhu cac chét trén co s& Ringer's dextroza, va cac
chit twrong tw. Ché phim rén c6 thé chira cac chat mang ran khong doc, vi du, glucoza,
sucroza, manitol, sorbitol, lactoza, tinh bot, magie stearat, xenluloza hoic cac dan xuét
ciia xenluloza, natri cacbonat va magie cacbonat. Pé ding & dang sol khi, nhur ¢é phan
phéi trong phdi va/hoic trong miii, t6t hon 1a chat hodc ché phdm duoc bao ché bang chit
hoat dong bé mit khong ddc, vi du, este hodc este mot ph?ln clia cac axit béo ¢6 6 dén 22
nguyén tir cacbon hodc cac glyxerit tu nhién, va chét ddy. Cac chat mang khac nhu lexitin
6 thé dugce bao gém dé tao thuén loi cho viéc phéan phéi trong mili. Céc chét mang dugc
dung c6 thé con bao gém cac chét bd trg vé6i luong nhé nhu chét thAm w6t hodc chit nhil
héa, chét bao quan va cc chit phu gia khac, nhu chit khéng khudn, chit chdng oxy héa
va chét tao chelat, ma lam tang thoi han st dung va/hodc hiéu qué cua céc hoat chat. Ché
phém dung ngay cé thé, nhu da biét trong linh vuc nay, dugc bao ché sao cho tao ra su
giai phong nhanh, dugc duy tri lién tuc hodc chdm cua hoat chét sau khi dung cho dbi
tuong.

Sang ché con d& xuét kit dé tao mién dich cho dbi twgng bang PRV t4i t6 hop dwoc

mo ta trong ban mo6 ta nay. Kit ndy bao gbm PRV t4i t6 hop dugc mo ta trong ban mo ta
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nay, chit mang dugc dung, dung cu chuyén dung, va tai liéu huéng dan dé sir dung no.
Séang ché bao gdm cac phuong an khéc v& kit ma da biét dbi v6i nguoi ¢ hidu biét trung
binh. Hudng dan c6 thé cung cip thong tin bat ky hitu ich dé chi din viéc dung ching
virut min cdm vé&i nhiét d6 da duoc 1am lanh én dinh dugc mé ta trong ban mo ta nay,
hodc dang bat hoat ctia né.

Sang ché dwa ra cong nghé vacxin lién quan dén cac ching virut duge md ta trong
ban mo ta nay. Theo mot phuong an, cadc ching virut dugc moé ta trong ban moé ta nay
duoc st dung trong phuong phap bao ché vacxin. Theo mét phuong 4n khac, axit micleic
cdu tric dugc mé ta trong ban mé ta nay duoc st dung trong phuong phap bao ché
vacxin. Theo m6t phuong 4n bd sung, cac ching virut dugec md ta trong ban mé ti nay
duge st dung dé phat trién vacxin. Theo mot phuong an khéc, axit nucleic cdu tric duogc
md ta trong ban mo ta nay duoc st dung dé phat trién vacxin.

Viéc thuc hién sang ché st dung, trir khi ¢6 chi dén khac, cac k¥ thuat thong
thudong vé héa hoc, sinh hoc phén tif, vi sinh vat hoc, ADN tai td hop, di truyén hoc, mién
dich hoc, sinh hoc té bao, sinh hoc nudi céy té bao va chuyén gen, ma nam trong pham vi
k¥ ndng cta linh vuc nay. Xem, vi du, Maniatis et al., 1982, Molecular Cloning (Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, New York); Sambrook et al., 1989,
~ Molecular Cloning, 2nd Ed. (Cold Spring Harbor Laboratory Press, Cold Spring Harbor,

- New York); Sambrook and Russell, 2001, Molecular Cloning, 3rd Ed. (Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York); Ausubel et al., 1992), Current
Protocols in Molecular Biology (John Wiley & Sons, including periodic updates);
Glover, 1985, DNA Cloning (IRL Press, Oxford); Russell, 1984, Molecular biology of
plants: a laboratory course manual (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y.); Anand, Techniques for the Analysis of Complex Genomes, (Academic
Press, New York, 1992); Guthrie and Fink, Guide to Yeast Genetics and Molecular
Biology (Academic Press, New York, 1991); Harlow and Lane, 1988, Antibodies, (Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, New York); Nucleic Acid
Hybridization (B. D. Hames & S. J. Higgins eds. 1984); Transcription And Translation
(B. D. Hames & S. J. Higgins eds. 1984); Culture Of Animal Cells (R. 1. Freshney, Alan
R. Liss, Inc., 1987); Immobilized Cells And Enzymes (IRL Press, 1986); B. Perbal, 4
Practical Guide To Molecular Cloning (1984); the treatise, Methods In Enzymology
(Academic Press, Inc., N.Y.); Methods In Enzymology, Vols. 154 and 155 (Wu et al.
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eds.), Immunochemical Methods In Cell And Molecular Biology (Mayer and Walker,

- eds., Academic Press, London, 1987); Handbook Of Experimental Immunology, Volumes

I-IV (D. M. Weir and C. C. Blackwell, eds., 1986); Riott, Essential Immunology, 6th
Edition, Blackwell Scientific Publications, Oxford, 1988; Fire et al., RNA Interference
Technology: From Basic Science to Drug Development, Cambridge University Press,
Cambridge, 2005; Schepers, RNA Interference in Practice, Wiley-VCH, 2005; Engelke,
RNA Interference (RNAi): The Nuts & Bolts of siRNA Technology, DNA Press, 2003;
Gott, RNA Interference, Editing, and Modification: Methods and Protocols (Methods in
Molecular Biology), Human Press, Totowa, NJ, 2004; Sohail, Gene Silencing by RNA
Interference: Technology and Application, CRC, 2004.

Vi du thuc hién sang ché

Séng ché duoc mo ta bing cach dua ra cac vi du sau, cac vi du ndy dugc dua ra chi
nhim muc dich minh hoa, va khong dugc du dinh giéi han pham vi cla sang ché theo
cach bit ky. Cac k¥ thuat chuén da biét trong linh vuc ndy hodc céc k¥ thuét duge md ta

cu thé duéi day dugc dung.
Vidul
Phuong phap

Chon loc cac chit khang nguyén: Gen ORF2 tir ching In-d6-né-xi-a PCV2 (kidu
gen 2B) (PCV2 TLL-Indo, Ngan hang gen s6 Iuu gitt KX130941) dugc chon dya trén
phan tich phat sinh loai véi cac ching dang luu hanh. Ngoai ra, PCV2 kiéu gen 2B 12
kiéu gen chiém wu thé cao trong quén thé lon (Opriessnig va cac dong tac gia, 2013). Gen
E2 duoc chon tir sy xudt hién méi cia dudi kiéu gen 2.1 cia chung In-d6-né-xi-a CSF
(CSF TLL-Indo, Ngén hang gen s6 luu gitt KX130940). Gen ORF5 duge chon tir ching
Trung Quéc HP-PRRSV (PRRSV-JXAI1 c6 kha ning gy bénh cao), ma c6 muic do
twong tu cao voi cac chung PRRSV hién dang Iuu hanh (Yin va cac dong tac gia, 2012;
Jantafong va cac ddng tac gia, 2015)).

Tao ciu triic ciia cac vplasm.it chuyén tai t& hop va cac gen tong hop: Gen ORF2 tir
ching PCV2 va E2 tir chung CSF 1an luot duoc khuéch dai va dugc tich dong riéng &
vao trong cac vi tri cét giéi han Xhol/Apal va HindIII/BamHI cua vecto pcDNA3.1+
trung gian (Invitrogen).
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Céc gen tdng hop bao gdm t6 hop trinh tu ciia ORF5 ciia chiing PRRSV, trinh tu
hormon sinh trudng cia loai bd (BGH) va trinh tir khoi dong yéu t6 kéo dai la (EFla)
(ORF5-BGH-EF1a) dugc tong hop (Genscript, USA). Mot gen téng hop nhu vdy ¢ trinh
tu néu trong SEQ ID NO.3. Céc vi tri cit gi6i han Bglll va Agel dugc bao gbm.

DPé tao chu trac cta vacxin rPRV tit gia, manh ORF5-BGH-EF1 duoc tach dong
vao trong cac vi tri cit giéi han Bglll/Agel cia plasmit chuyén pUC-gG-MCS (Fig.1)
(dwoc cung cap bdi Prof. Enquist, Princeton University, USA). pUC-gG-MCS 14 plasmit
pUCS57 ¢6 su cai xen cua chu tric tng hop chira locut gG ctia PRV Bartha. Manh ORF2-
BGH tir pcDNA3.1+ dugc khuéch dai bang cach st dung céc doan mdi Agel-ORF2 F:
5’-CTGACCGGTATGACGTATCCAAGGAGGCG-3’ (SEQ ID NO.4; vi tri Agel dugc
gach chin) va ORF2-R-Xhol: 5’-CGGCTCGAGCCATAGAGCCCACCGCATC-3’
(SEQ ID NO.5; vi tri Xhol dugc gach chan) va dugc tach dong vao trong céc vi tri cit
gi6i han Agel/Xhol cia plasmit chuyén pUC-gG-MCS (Fig.1). Tuong tur, manh CMV-E2
tir pcDNA3.1+ duoc khuéch dai béng cach st dung céc doan mdi Sall-CMV+E2-F: 5°-
CGCGTCGACGTTGACATTGATTATTGAC-3’ (SEQ ID NO.6; vi tri Sall dugc gach
chin) va Notl-E2-R: 5’-TAAAGCGGCCGCACCAGCGGCGAGTG TTCTG-3* (SEQ

ID NO.7; vi tri Notl dugc gach chan) va dugc tich dong vao trong cac vi tri cit gidi han

Sall/Notl cua plasmit chuyén pUC-gG-MCS (Fig.1). Plasmit chuyén tai t hop pUC-gG-
ORF5-ORF2-E2 dugc kiém tra béng cach PCR va gidi trinh tu. Trinh tu cla axit nucleic
bao gébm gG- CMV-ORF5-BGH-EF1-orf2-BGH-CMV-E2-SV40-gG duoc néu trong
SEQ ID NO.1.

Pé tao chu tric ciia vacxin rPRV tam gia, manh ORF2-BGH tir pcDNA3.1+ dugc
khuéch dai bing cach st dung cac doan mdi Agel-ORF2 F: 5°-
CTGACCGGTATGACGTATCCA AGGAGGCG-3’ (SEQ ID NO.4; vi tri Agel dugc
gach chan) va ORF2-R-Xhol: 5’-CGGCTCGAG CCATAGAGCCCACCGCATC-3’
(SEQ ID NO.5; vi tri Xhol dugc gach chan) va dugc tach dong vao trong cac vi tri cét
gi6i han Agel/Xhol cia plasmit chuyén pUC-gG-MCS (Fig.1). Trinh ty khéi dong EF1a
téng hop va méanh E2 da dugc khuéch dai 1an luot duoc tach dong vao trong céc vi tri cat
gi6i han Sall/Notl cta plasmit chuyén pUC-gG-MCS (Fig.1) bang cach st dung céc doan
mdi Sall-EF1 F PCR: 5°-GCGTCG ACCGTGAGGCTCCGGT 3’ (SEQ ID NO.8; vi trf
Sall dugc gach chén) va Notl-E2-R: 5’-TAAA
GCGGCCGCACCAGCGGCGAGTTGTTCTG 3’ (SEQ ID NO.7; vi tri NotI dugc gach
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chan). Plasmit chuyén tai t6 hop pUC-gG- ORF2-E2 duoc kiém tra bang cach PCR va
giai trinh tur. Trinh tu cia axit nucleic bao gdm gG-CMV-ORF2-BGH-EF1-E2-SV40-gG
dugc néu trong SEQ ID NO.2.

Tao PRV tdi t6 hop tiF gid va tam gid: ADN capsit nhan ctia PRV Bartha biéu hién
protein huynh quang mau d6 (RFP) (duoc cung cdp boi Prof. Enquist, Princeton
University, USA) dugc tao mach thing bing enzym EcoRI dé t4i t6 hop. Cac plasmit
chuyén pUC-gG-ORF5-ORF2-E2 hoic pUC-gG-ORF2-E2 dugc phan cit bang HindIII
d8 giai phéng ciu tric cho viée két hop. Néi ngin gon, t& bao PK-15 dugc nudi cdy trong
dia 6 15 & 1x 10°té bao mdi 15. 3 ug ADN céu tric di dugc phan cit gG-ORF5-ORF2-E2
(vacxin PRV tr gid) hodc gG-ORF2-E2 (vacxin PRV tam gid) dugc ddng chuyén nap véi
5 ug ADN capsit nhan PRV-RFP da dugc tao mach thing vio trong cac té bao PK-15
bang cach str dung Lipofectamine 2000. Sau khi xuét hién tac dung giy bénh té bao, cac
con chéu chuyén nap dugc dwa vio trong céc té bao PK-15 & tinh ché mang.

Thtr nghiém mang: Dich ndi chuyén nap (sau khi tan két dong) chira virut tai td
hop duoc chuan d tir dich pha lodng 10" dén 10 va duogc 1 bang méi truong nudi ciy té
bao PK-15 trong 1 gid & nhiét d§ 37°C dugce cung cép 5% CO,. Dich ndi duge loai bo va
duoc. thay thé bang 16p phu agaroza 1%. Cac méang virut ma khong thé hién tin hiéu
huynh quang duoc chon sau 48 gio. Sau 3 dén 4 chu ky tinh ché mang, cc mang duoc
chon duoc cdy truyén trén céc t& bao PK-15 va cac virut téi t6 hop duge giai trinh tu dé
x4c nhan su c¢b mat cua cac gen dugc dua vao (ORF2, E2 va ORFS) va su khong c6 céc
dot bién.

Phan tich su biéu hién bing thir nghiém huynh quang mién dich gian tiép: Cac té
bao bi nhiém rPRV tam gi4 hodc tr gid dugc phén tich bing cach nhudm huynh quang
mién dich bing cach str dung cac khang thé da dong dic hi¢u CSF-E2 hodc don dong dic
hiéu PCV2-ORF2. Néi ngin gon, cac té bao PK15 bi nhiém rPRV tam gia hodc tir gia
trong 36 gid & nhiét d6 37°C véi 5% CO,. Sau khi ¢b dinh, cic t& bao dugc thim bing
0,1% Triton X-100 va duoc u bing khang thé da dong khang E2 hoic khang ORF2 trong
1 gi¢ & nhiét do 37°C. Sau do, cac té bao duogc @ bing khang thé thé khang chudt nhét
duoc tiép hop vai FITC (DAKO Cytomation, Copenhagen, Pan Mach). Tin hiéu huynh
quang dugc phat hién bang kinh hién vi huynh quang d4o nguoc (Olympus, Essex, UK)
va cac anh dugc chup béng hé théng tao anh k¥ thuat sb (Nikon, Tokyo, Nhat Ban).
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Pong hoc su sao chép clia cac vacxin PRV téi t6 hop trong cac dong t& bao PK15
va BHK21: Dé khao sat su sao chép cia virut trong cac dong té bao khac nhau, cac té bio
PK15 hodc BHK21 dugc gay nhiém béng PRV-Bartha hodc rPRV tam gia hoac rPRV t
gia @ MOI 12 5. Sau 1 gid & nhiét d6 37°C, céc té bao dugc rira hai 14n bing dung dich
mudi dém phosphat (PBS) va 1 ml mdi truong chira 2% FBS dugc bd sung vao. Cac dia
mdi treong nudi cdy duge G & nhiét d6 37°C trong 24 gid va 48 giv. O cac thoi diém nay,
cac té bao dugc dung giai bing ba chu ky két dong va rd dong va dich ndi chira cac virut
duoc bao quan & nhiét do -80°C. Viéc chuén d6 virut dugc thuc hién theo ba lin lap lai
trén cac t& bao PK15 v6i mdi loai té bio va thoi diém duge 1ip lai ba 1an. Him lugng
virut duge tinh toan va duogc thé hién dudi dang liéu gay nhiém 50% mai trudng nudi ciy
md trén thé tich (TCIDsy/ml) bang cach st dung phuong phép cia Reed vad Muench
(Reed and Muench, 1938). |

Do bn dinh di truyén cia cac cdu triac vacxin PRV téi t6 hop: Cac ciu tric vacxin
PRV tai td hop dugc ciy truyén theo chudi 1én dén 5 1an trong cac té bao PK15. Sau 5 lan
cdy truyén lién tiép, cac cdu triic vacxin rPRV tam gia hodc rPRV tr gia dugc kiém tra
bﬁng cach PCR va giai trinh tu dé x4c nhan su khong cé cac dot bién hodc mét doan.

Nghién ctru kha ndng sinh mién dich trong md hinh chudt nhit: Chudt nhét
BALB/c cai sau dén bay tudn tudi (n=8/nhém) dugc chung ngua trong co bang 10°
TCIDsy, PRV Bartha giam doc luc (d6i ching 4m tinh), rPRV nhi gi4d (PRV &ORF2),
PRV tam gia (PRV, ORF2 & E2), tir gia (PRV, ORF2, E2 & ORF5) va déi chiung PBS
vao cac ngay 0 va 21. Huyét thanh dugc gom lai vao cac ngdy 20 va 42. Kha ning sinh
mién dich ctia cac cdu trac vacxin tai tb hop dugc danh gia bing hiéu gia khang thé dic
hidu PRV, c4c hiéu gia khang thé dic hiéu PCV2-ORF2, CSF-E2 va PRRSV-ORFS trong
huyét thanh bang ELISA gian tiép vao cac ngay 20 va 42.

Phép do hiéu gia khang thé dac hiéu bing ELISA gian tiép: C4c hiéu gi khang thé
dac hiéu trong huyét thanh d6i véi cac khang nguyén PRV, PCV2-ORF2, CSF-E2 va
PRRSV-ORF5 dugc thir nghiém biang ELISA gian tiép. N6i ngan gon, cic dia ELISA 13
vi chudn dugc phu bang khang nguyén virut PRV d3 dugc tinh ché hoic cac khang
nguyén PCV2-ORF2 hodc CSF-E2 hoic PRRSV-ORFS5 trong dung dich dém phu (0,1
mol/lit cacbonat-bicacbonat, 46 pH=9,6). C4c mau huyét thanh (dugc pha loing theo ty 1
1:10) dugc pha 2 1an lién tiép trong 3% sita kho khong béo trong PBS chira 0,05% Tween

20 duge bd sung vao cac dia theo ba ban sao. Sau ba 1in rira bing PBS-T, globulin mién
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~dich dé khang chudt nhit dugc tiép hop véi peroxidaza ci cai ngua (horseradish
peroxidase - HRP) d4 dugc pha loing 1000 1dn (DAKO) dugc b sung vio mdi 1. Phan
ung dugc phat trién bang 100 ml co chit TMB (3, 39, 5, 59-etrametylbenzidin) va sau dé,
duoc 1am két thac bang 50 ml dung dich H2SO4 2 M. C4c mat d§ quang & 450 nm dugc
xac dinh bﬁng cach st dung may doc hé s6 hép thu dia vi 15 (Tecan, Thuy si).

Vidu2
Tao cau truc va md ta dic diém cua cac vacxin PRV tai t6 hop

Vecto PRV tam gi4 tai td hop biéu hién PCV2-ORF2 va CSF-E2 (PRV-ORF2-E2
tam gié) Vé vecto PRV tir gia biéu hién PCV2-ORF2, CSF-E2 va PRRSV-ORF5 (PRV-
ORF5-ORF2-E2 tir gi4) duoc tao ra boi cach hop nhit céc bing plasmit chuyén mach
thing (pUC-gG-ttr gid/pUC-gG-tam gid) vao trong ADN PRV Bartha bang cach tai td
hop tuong ddng (Fig.1). Sau khi chuyén nap, cic thé tai t6 hop thu dugc duge tinh ché
méng trén cac té bao PK15 bing cich chon cac mang khong cé huynh quang mau dé. Cac
thé t4i tb hop duong tinh duge sing loc lai. Sau 3-4 1an tinh ché méang, cac thé tai t& hop
duong tinh dwoc phan tich bing cach giai trinh ty va dugc chudn do trong cac té bao
PK15. Ngoai ra, thir nghiém huynh quang mién dich dbi v6i céc khang thé dic hiéu
ORF2 hoic E2 riéng ching minh sy biéu hién hidu qua ctia cic protein ORF2 hoic E2
béi vecto PRV don (cac Fig.2A va 2B). Nguoc lai, khong c6 céc té béd huynh quang thiy
dwoc @i véi dbi chimg 4m tinh PRV. Ngoai ra, viéc kiém tra d9 6n dinh phéat hién ra
rang cc vacxin tai to hop (fPRV tir gia hoaflé PRV tam gi4) 12 6n dinh va khong c6 cac

do6t bién hoic mét doan sau nim lan céy truyén lién tiép trong céac té bao PK15.
Vidu3
Su sao chép trong cac t& bao PK15 va BHK21

Dé khao sat xem su cai xen hoic su biéu hién ctia cac gen chuyén ngoai lai & locut
gG c6 tac dung dén cac dic tinh sao chép hay khong, dong hoc su sinh truéng mot budc
clia c4c cAu truc vacxin PRV téi td hop rPRV tam gia, tir gia va ching PRV Bartha bd me
duoc so sanh trong céc t& bao PK15 va BHK21. Cac ham luong virut clia ca hai cdu tric
vacxin PRV tam gia va tr gi4 14n luot 1a 10® TCIDs, va 10%° TCIDs, trong céc té bao
PK15 va BHK21, va cac ham luong sao chép 1a trong duong ching bé me PRV-Bartha
(TCIDs, 10%>%7).
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Vidu4
Nghién ctru kha ning sinh mién dich trong mé hinh chudt nhit

Céc két qua cho thdy rang chudt nhat dugc giy mién dich bang vacxin PRV t&r gi4
thé hién c4c muc khang thé dic hiéu trong huyét thanh déi véi PRV, E2, ORF2 va
PRRSV. Ngoai ra, chudt nhit dugc ching ngira bang vacxin PRV tam gi4 tao ra cac muc
khéng thé dic hiéu trong huyét thanh d8i véi cac khing nguyén PRV, ORF2 va E2
(Fig.3). Céc két qua hiéu gia khang thé cho thy ring chudt nht dugc gay mién dich
bang rPRV nhj gia (ORF2) c6 hiéu gid khang thé >260 ddi véi khang nguyén PCV2-
ORF2. Ngoai ra, chudt nhat dugc gy mién dich bang vacxin PRV tam gia v PRV tr gi4
c6 hiéu gia khang thé 1an luot 13 240 va 180 d6i v6i khang nguyén ORF2. Hon nita, ca
hai vacxin PRV tam gia va tr gid c6 hi¢u gia khang thé >256 ddi véi cac glycoprotein E2
ctia bénh sbt lon c¢d dién (Fig.4).

(P44

Viéc str dung céac tir “a” va “an” va “the” trong ban md ta tiéng Anh va cac thuit
ngl tuong tu trong mo ta sang ché (dac biét 11 trong yéu cau bao ho sau ddy) dugc hiéu 13
bao trum c4 dang sb it va dang sd nhiéu, trir khi ¢ chi din khac trong ban mé ta nay hoic
trai ngugc 10 rang trong nglr canh. Céc thuit ngir “bao gdm,” “c6,” “ké ca,” va “chura”
duoc hiéu 1a thut nglt mé (tirc 14 nghia “bao gdm, nhung khong chi gi6i han &,) trir khi
¢o luu y khac. Viéc trich din cac khodng tri ) trong ban mo ta nay chi dugc du dmh
ding nhu phuong phap téc ky dé cap mot cach riéng ré dén mdi tri sé riéng nim trong
khoang nay, trir khi c6 chi ddn khac trong bin m ta ndy, va mdi tri s6 riéng duogc két hop
vao trong ban mo ta nhu thé n6 dugc trich dan riéng ré trong ban mo ta ndy. T4t ca cac
phuong phép duoc mo ta trong ban md ta nay c6 thé duge thuc hién theo thit tu thich hop
bét ky trir khi ¢6 chi d4n khac trong ban mo ti ndy hodc néu khéng trai nguoc 13 rang
trong ngft canh. Viée sir dung vi du bat ky va tit ca cic vi dy, hodc cach dién dat lam vi
du (vi du, “nhu”) dugce dua ra trong ban md ta nay, chi duoc du dinh dé 1am sang t6 hon
séng ché va khong nhim giéi han pham vi clia sang ché trir khi dugc bao ho khic. Khong
c6 cach dién dat ndo trong ban mé ta dwoc hiéu 14 chi ra yéu t6 khong duoc bao ho nhu
yéu tb thiét yéu d6i vai viée thuc hién sang ché.

Céc phuong 4n cia sang ché dugc mo ta trong ban mo ta ndy, ké ca phuong an tdi
wu d3 biét dbi voi cac téc gia sang ché dé thyc hién sang ché. Céc cai bién cia cac

phuong an d6 c6 thé 12 hién nhién d6i v6i ngudi 6 hidu biét trung binh vé linh vuc nay
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khi doc phan mé ta trén ddy. Cac tac gia sang ché mong doi ngudi c6 hiéu biét trung binh
sir dung céc cai bién nay khi thich hop, va cic tac gia sang ché du dinh sing ché duoc
thuc hién khéc so véi khi dugc mo ta trong ban mé ta nay. Do d6, sang ché bao gdm tit
ca cc cai bién va cic phuong an trong duong cia ddi twong dugce trich din trong yéu
cdu bao ho kém theo day nhu dugc phép béi luat timg dung. Hon nira, két hop bat k¥ cia
cac yéu t§ duoc mo ta trén dy trong tit ca cic ci bién c6 thé ctia n6 duge bao gdm trong
sang ché trir khi c6 chi dén khac trong ban moé ta nay hoic néu khong trai nguoc rd rang

trong ngit canh.
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YEU CAUBAO HO
1. Axit nucleic cdu tric bao gom:
gen gG cua virut gia dai chira yéu td duge cai xen vao trong do,

theo chiéu tir dau 5° dén dau 3°, yéu t6 dugc cai xen dic hi€u vao sau vi tri

nucleotit thir 438 cua SEQ ID NO.2:

(a) trinh tu khéi dong hoat dong trong té bao cua dong vat c6 vi, gen ORF2 cua
virut circo ¢ lgn 2 co chiéu dai dﬁy da duoc lién két hoat dong véi trinh tuy khéi dong nay,
trinh tir két thic hoat dong trong té bao clia dong vét c6 vi dugc lién két hoat dong véi

gen ORF2 cia virut circo ¢ lgn 2 ¢é chicu dai day du nay,

trong d6 gen ORF2 cua virut circo & lon 2 ¢6 chidu dai diy du nay cdu thanh tir

trinh tu néu trong cac nucleotit 1054-1764 ciia SEQ ID NO.2; va

(b) trinh tur khoi dong hoat dong trong té bao cta dong vat ¢ vii, gen E2 cla virut
gy bénh sét & lon cb dién c6 chidu dai ddy du duoc lién két hoat dong Vi trinh tur khoi
dong nay, trinh tw két thic hoat dong trong t& bao cla dong vét c6 vit dugc lién két hoat
dong va6i gen E2 cia virut gy bénh sét & lon ¢d dién c6 chidu dai ddy di nay,

trong d6 gen E2 cua virut gay bénh sét & lon cb dién c6 chidu dai day da nay cdu
thanh tir trinh tu néu trong cac nucleotit 3229-4416 cua SEQ ID NO.2.

2. Axit nucleic cdu tric theo diém 1, trong d6 mdi trinh tw khoi dong hoat dong trong té
bao ctia dong vét c6 va doc 1ap 1a doc 14p 1a 1a trinh ty khoi dong cua virut cy bao (CMV)
rét sém (ie) hodc trinh tr khoi dong ciia yéu tb kéo dai 1 alpha (EF1a).

3. Axit nucleic cAu tric theo diém 1, trong d6 mdi trinh tir két thiic hoat dong trong té bao
ctia dong vat c¢é vu doc 1ap 13 trinh ty hormon sinh trudéng cua loai bo (BGH) duge
polyadenyl hda (polyA) hodc polyA ctia virut 40 & khi (SV40).

4. Axit nucleic cdu tric theo diém 1, trong d6 axit nucleic chu trac nay cAu thanh tir trinh
tu nucleotit néu trong SEQ ID NO.2.

5. Vecto chira axit nucleic cu triic theo diém bat ky trong s6 céc diém tir 1 d&én 4.

6. Dong té bao ctia dong vat c¢6 vii dugc chuyén nap bang axit nucleic chu trac theo diém
bét ky trong sb cac diém tir 1 dén 4 va axit nucleic cta capsit nhan cta virut gia dai dugc

tao mach thing.
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7. Dong té bao ciia dong vat c¢6 v theo diém 6, trong d6 dong té bio niy 1a dong té bao

PK-15.

8. Dong té bao clia dong vat c6 vu theo diém 6, trong d6 virut gia dai ndy 12 virut gia dai

Bartha-K61.

9. Virut gia dai tai tb hop tam gia chira axit nucleic cdu truc theo diém bét ky trong s
céc diém tir 1 dén 4.

10. Virut gia dai tai t6 hop tam gia theo diém 9, trong d6 virut gia dai nay 1 virut gia dai
Bartha-K61.

11. Vacxin chira virut gia dai tai tb hop tam gid theo diém 9 va chit mang sinh 1y dung.

12. Phuong phép phét trién vacxin bang cach sir dung virut gia dai tai t6 hop tam gia

theo diém 9.
13. Axit nucleic cdu tric bao gdm:
gen gG cua virut gia dai chira yéu t6 dugc cai xen vao trong do,

theo chiéu tir ddu 5> dén dau 3°, yéu t6 dugc cai xen ddc hiéu vao sau vi tri

nucleotit thir 438 cia SEQ ID NO.1:

(a) trinh tuy khdi dong hoat dong trong té bao cua dong vat c6 vu, gen ORFS cua
virut gdy hdi chimg réi loan hd hép va sinh san & lon 6 chiéu dai ddy du duoc lién két
hoat dong voi trinh tu khéi dong nay, trinh tu két thuc hoat dong trong té bao cia dong
vat ¢ va duogc lién két hoat dong voi gen ORFS cua virut gay hoi ching r6i loan ho hép
va sinh san & lon c6 chidu dai ddy du nay,

trong d6 gen ORFS5 cua virut gay hoi ching 181 loan ho hap va sinh san & lon c6
chidu dai diy du nay céu thanh tir_trinh tu néu trong cac nucleotit 1041-1643 ctia SEQ ID
NO.I;

(b) trinh ty khoi dong hoat dong trong té bao cla dong vat c6 vu, gen ORF2 cua
virut circo & lon 2 c6 chiéu dai déy da duoc lién két hoat dong voi trinh ty khéi dong nay,
trinh tu két thic hoat dong trong té bao cua dong vat cé v duge lién két hoat dong véi
gen ORF2 cia virut circo & lon 2 c6 chidu dai ddy du nay,

trong d6 gen ORF2 cua virut circo & lon 2 ¢6 chidu dai ddy du nay chu thanh tir
trinh tu néu trong cac nucleotit 3063-3767 ciia SEQ ID NO.1; va
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(c) trinh ty khai dong hoat dong trong té bao cua dong vat c6 v, gen E2 cua virut
gdy bénh sét & lon ¢b dién c6 chiéu dai ddy du dugc lién két hoat dong véi trinh tir khéi
dong nay, trinh tu két thic hoat dong trong té bao cua dong vat c6 va duoc lién két hoat

dong v6i gen E2 cta virut gay bénh sét & lon ¢d dién c6 chiéu dai day da nay,

trong d6 gen E2 cua virut gdy bénh sOt & lon cb dién c6 chidu dai ddy du ndy cdu
thanh tir trinh tir néu trong cac nucleotit 4729-5916 cta SEQ ID NO.1.

14. Axit nucleic ciu trac theo diém 13, trong d6 mdi trinh tu khéi dong hoat dong trong
té bao cua dong vét c6 va doc lap 1a doc lép 1a la trinh tr khoi ddng cia virut cu bao
(CMV) rat sém (ie) hodc trinh ty khéi dong cia yéu t6 kéo dai 1 alpha (EF1a).

15. Axit nucleic cdu truc theo diém 13, trong dé mdi trinh tu két thic hoat dong trong té
bao ctia ddong vat cé vi doc 1ap la trinh ty hormon sinh truéng cta loai bd (BGH) duogc
polyadenyl héa (polyA) hodc polyA cuda virut 40 & khi (SV40).

16. Axit nucleic cdu truc theo didm 13, trong d6 axit nucleic cdu trac ndy céu thanh tir

trinh tu nucleotit néu trong SEQ ID NO.1.
17. Vecto chira axit nucleic cdu tric theo diém bat ky trong sb céc diém tir 13 dén 16.

18. Dong t€ bao cia dong vat c6 vl dugc chuyén nap bang axit nucleic cau tric theo
diém bat ky trong so cac diém tir 13 dén 16 va axit nucleic cla capsit nhan cua virut gia

dai duogc tao mach th?mg.

19. Dong té bao cua dong vat ¢6 va theo diém 18, trong d6 dong té bao nay 14 dong té
bao PK-15.

20. Dong té bao cia dong vat ¢6 v theo diém 18, trong @6 virut gia dai nay 13 virut gia

dai Bartha-K61.

21. Virut gia dai tai td hop tir gi4 chira axit nucleic cdu triic theo diém bat ky trong sb cac
diém tir 13 dén 16.

22. Virut gia dai tai td hop tir gia theo diém 21, trong d6 virut gia dai nay 12 virut gia dai
Bartha-K61.

23. Vacxin chira virut gia dai tai t6 hop tir gia theo diém 21 va chét mang sinh Iy dung.

24. Phuong phép phat trién vacxin bang cach st dung virut gia dai téi t6 hop tir gid theo

diém 21.
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 <213> Trinh tu nhin tao
<220>

<223> Axit nucleic chia trinh ty cta virut gdy bénmh & lon
<220>
<221> Trinh tu 16i

<222> (1) ..(6)
<223> Vi tri cdt giéi han HindIII
<220>

<221> Trinh ty 181

<222> (7)..(438)

<223> Trinh tu PRV gG

<220>

<221> Trinh tu 13i

<222>  (439)..(444)

<223> Vi tri cdt giéi han PstI
<220>

<221> Trinh ty 18i

<222> (445)..(1034)

<223> Trinh ty khoi ddng CMV ie
<220>

<221> Trinh tuy 18i

<222> (1035)..(1040)

<223> Vi tri cdt gidi han BglI
<220>

<221> Trinh ty 18i

<222> (1041)..(1643)

<223> Trinh ty PRRSV ORFS5
<220>

<221> Trinh ty 18i

<222> (1644)..(1868)

<223> Trinh tu BGH polyA

<220>

<221> Trinh ty 13i

<222> (1869)..(3056)

<223> Trinh ty khdi ddng EFl-lalpha

<220>

<221> Trinh ty 18i

<222> (3057)..(3062)

<223> Vi tri cdt giéi han Agel
<220>

<221> Trinh tu 18i

<222> (3063)..(3767)

<223> Trinh ty PCV ORF2

<220>

<221> Trinh tu 18i

<222> (3799)..(4023)

<223> Trinh tu BGH polyA

<220>

<221> Trinh tu 18i

<222> (4024)..(4029)

<223> Vi tri cdt giéi han Xhol
<220>

<221> Trinh tu 13i

<222> (4038)..(4043)

<223> Vi tri cdt gidi han Sall
<220>

<221> Trinh tu 18i

<222> (4044)..(4631)

<223> Trinh ty khdi ddng CMV ie
<220>

<221> Trinh tu 18i

<222> (4729)..(5916)

<223> Trinh tu CSF E2

<220>

<221> Trinh tu 18i

<222> (5917)..(5924)
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<223> Vi tri cét gidi han NotI

<220>

<221> Trinh ty 16i
<222> (5925)..(6192)
<223> Trinh tu SV40 polyA

<220>

<221> Trinh tu 156i
<222> (6193)..(6613)
<223> Trinh ty PRV gG

<220>

<221> Trinh tu 18i
<222> (6614)..(6619)
<223> Vi tri cdt gidi han HindIII

<400> 1

aagctttggg
agagaggccce
gggcccgega
gactactcte
tcctecggacce
ccecctegtee
tgcaccggcg
gtgaacgcca
tcatagccca
accgcccaac
aatagggact
agtacatcaa
gccegectgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtcag
tgettttttt
acaacagctc
attggctggce
ctcacattgt
ccactgtgtce
tctgtgctet
ggcgctacte
gttggcggte
tcgacctcaa
cggaactatg
ctcceecegtg
tgaggaaatt
gcaggacagc
ctctatggcg
cgagaagttg
aaactgggaa
gtatataagt
acaggtaagt
cgtgccttga
gggttggaag
cttgagttga
gcgectgtet
cgacgctttt
ttteggtttt
cgaggcgggyg
ggcctgcectet
tggcccggtce
ggagctcaaa
ggaaaagggc
cgtccaggca
aggggtttta
cttggcactt
ttctcaagcee
gtatgacgta
gccagatcct
ggaaaaatgg
ccacagtcag
ttcceeccagg
aggttaaggt
ccactgctgt
cctatgtaaa
actttacccc
ggaatcagct
ctgcgttcega
aattcagaga
ccegcetgate
cecgtgectte

caacgtggat
ctcgggagct
ccgacgccca
gcggctgega
ccgtcaacgt
accgcgagta
ggtactcgta
gcctegtget
tatatggagt
gacccccgcece
ttccattgac
gtgtatcata
cattatgccc
gtcatcgcta
tttgactcac

caccaaaatc

ggcggtagge
atccagatct
gtggtgtatc
tcatattcag
acaaaaattt
ttcctatggg
caccgccgga
ggctgegctg
ttgtaccaga
gccegtceatt
gagagttgtg
gggtcgtctc
ccttecttga
gcatcgcatt
aagggggagg
tgaggctccg
g9999a9999
agtgatgtcg
gcagtagtcg
gccgtgtgtg
attacttcca
tgggtgggag
ggcctggcett
cgctgcecttte
tttctggcaa
tggggccgceg
cctgcgagcg
ggtgcetgge
ggcaccagtt
atggaggacg
ctttcegtcec
cctecgattag
tgcgatggag
gatgtaattc
tcagacagtg
tccaaggagg
ccgeecgecge
catcttcaac
aacgccctece
agggggctca
tgaattctgg
tattctagat
ctactcctcec
caaacctgtt
ttggctgagg
aaacagtata
atttaatctt
agcctcgact
cttgaccctg

cctecgeecte
ctgctacggce
gcccgtgaac
gatgcgcctce
gaccgtcgce
ctacggctgce
cacccgcacg
gcagtagtta
tccgegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatggt
ggggatttcc
aacgggactt
gtgtacggtg
atgttgggga
gtgcecgttet
ttgatttata
gactgggcag
gcactcacca
tattatcacg
atttgctttg
tataccaact
gtggagaaag
cttgatggtt
tagctgtgcc
ccctggaagg
gtctgagtag
attgggaaga
gtgcccgtcea
tcggcaattg
tgtactggct
ccgtgaacgt
gttcccgegg
cgcccctgge
agttcgaggc
gggcgctggg
gataagtctc
gatagtcttg
ggcggcgacg
cggccaccga
ctcgegecege
gcgtgagcegg
cggcgctegg
tcagcecgtcg
ttctecgagcet
tttcceccaca
tccttggaat
gttcaaagtt
cgtttccgca
ccctggceteg
acccgcctcet
tgggcggtgg
aaccccctea
ccctgcetcecc
gataactttg
cgccatacca
cttgattcca
ctacaaacca
tacgaccagg
aaagaccccce
gtgccttcta
gaaggtgcca

41669

gggctccteg
caccccgtec
ccgectegecce
ctggatccgce
tggttctttg
cceggggacyg
cgcatcgaca
ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gccccectatt
cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
agtgcttgac
atcttgctgt
acttaacgct
tggagacttt
ccagccattt
ggcggtatgt
tcattaggct
tccttctgga
ggggtaaggt
ccgcggcaac
ttctagttge
tgccactccc
gtgtcattct
caatagcagg
gtgggcagag
agccggtgcec
ccgeettttt
tctttttege
gcctggectce
tgcagtacgt
cttgcgcectta
gccgeccgcegt
tagccattta
taaatgcggg
gggcccgtge
gaatcggacg
cgtgtatcgce
aaagatggcc
gagagcgggc
cttcatgtga
tttggagtac
ctgagtgggt
ttgccctttt
tttttcttece
gacgaagaca
tccacccceceg
cccgcacctt
acatgatgag
ctgtgccctt
caatcaccca
taacaaaggc
taacccagcc
ctattgatta
ctgcaaatgt
actacaatat
cacttcaccc
gttgccagcc
ctcccactgt

tggtccgcac
acgacgaccg
ccgccaacgce
ctctcgacgt
acggcggcca
ccatgccctc
ccctgatgga
tcaattacgg
gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttcctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
cgcgtgcetgt
gctcgtcaac
atgtgagctg
tgtcatcttc
ccttgacaca
cttgagtagc
tgcgaagaac
cactaagggc
tgaggtcgaa
ccctttaacc
cagccatctg
actgtccttt
attctggggg
catgctgggg
cgcacatcgc
tagagaaggt
cccgagggtg
aacgggtttg
tttacgggtt
gattcttgat
aggagcccct
gcgaatctgg
aaatttttga
ccaggatctg
gtcccagcge
ggggtagtct
ccecgccectgg
gcttceccgge
gggtgagtca
ctccacggag
gtcgtcttta
ggagactgaa
tgagtttgga
atttcaggtg
ccgececcecge
ccaccgttac
cggatatact
atttaatatt
tgaatactac
gggtgacagg
cacagccctg
cttctcectac
cttccaacca
ggaccacgta
ccgtgtaacc
taagtgaggg
atctgttgtt
cctttectaa
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cgtcgtggece
gcggcccgte
caccgggacg
atcgtcccge
ctgcaaggtg
cgtcgagacg
gtacgcecctc
ggtcattagt
cgcctggcetg
tagtaacgcc
cccacttggce
acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag
ccgccccatt
ctggtttagt
tgctcgegat
gccagcaaca
aatggcacag
cccgtgttga
gttggtctgg
atttacgcag
tgcatgtcct
agactctatc
ggtcacctga
agagtttcag
ttgtttgcce
cctaataaaa
gtggggtggg
atgcggtggg
ccacagtcec
ggcgeggggt
ggggagaacc
ccgccagaac
atggcccttg
cccgagctte
tcgectegtg
tggcaccttc
tgacctgctg
cacactggta
acatgttcgg
caagctggcc
gcggcaaggce
cctgctgcag
cccacacaaa
taccgggcgce
ggttgggggg
gttaggccag
tcttggttca
tcgtgaaccg
agccatcttg
cgctggagaa
gtcaagaaaa
aacgatttcc
agaataagaa
ggagttggat
acttatgatc
cactccecggt
aataacaaaa
ggcctcggca
atgtatgtac
cccgtttaaa
tgccectece
taaaatgagg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900



aaattgcatc
acagcaaggg
tggctcgagce
aattacgggg
aaatggccceg
tgttcccata
gtaaactgcc
cgtcaatgac
tcctacttgg
gcagtacatc
cattgacgtc
taacaactcc
aagcagagct
gactcactat
agaggacaga
ctagcctgca
ggggccggag
gggaccgtta
agtaggaggt
ctcctgtteg
ctgtgeceegt
ggtagtgctt
gtgagcccaa
ccgcacagaa
ttggggggca
aaacaatgta
ataggraagt
aacagagatg
actgtcaagg
attgtctcta
ttgaagaaca
gagtatcagt
tttgttgtect
acctacgtag
ctagctagcet
gttttacttg
gcaattgttg
atcacaaatt
ctcatcacta
gacgacgcct
ggcatgaagc
acggccggeg
gagaacgtga
cacatcttcc
gagggcgagg
gagatcgagg

<210> 2
<21l>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>

ADN

5119

gcattgtctg
ggaggattgg
ttctccagtc
tcattagttc
cctggctgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggcgtg
aatgggagtt
gccccattga
ctctggctaa
agggagaccce
tcgtgcaagg
aggaagatta
gtctcaccac
aggccagttg
atttggcatc
acgggaccaa
ttgatacgag
tctatcttgt
caactctgag
tggattgtgt
actggacatg
gatggtgtgg
gcattttggc
gcgttgtaat
tgcatgcatc
gtgctggacc
ggtactatga
actggtttga
tggtggtggt
ttctaacaga
aggactctag
ctttaaaaaa
ttgttaactt
tcacaaataa
gtccecgggtt
acctcggcac
acgggctcac
accaccagcg
ccgecgeega
gctcggagtce
aggtgaccga
tcgaagcectt

Trinh ty 138i
(1) .
vi tri cit gidi

. (6)

agtaggtgtc
gaagacaata
gacgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgecectggcea
acgtattagt
gatagcggtt
tgttttggca
cgcaaatggg
ctagagaacc
aagctggcta
tgtggtatgg
caggtacgca
cacctggaag
cgtggcaggt
attgcataag
cccatcaact
tecctgttgtt
ctgcccaata
aacagaagtg
gaccaccaca
tgtgaaaggc
cttcgactte
aaatgagaca
cagcacagag
agatgaaaga
tgtaatgaaa
gcccaggygac
cctggatgeg
agcactgtta
acaactcgcece
aagactctag
cctcecacac
gtttattgca
agcatttttt
gtacgacgcc
cgtctccctg
gatcacccge
ctggcgeggg
gaagggcctg
tgacgacgag
ggaggaggce

Trinh tu nhin tao

41669

attctattct
gcaggcatgce
ttgattattg
tatggagttc
cccecgcecca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggegt
cactgcttac
gcgtttaaac
ctgttactag
atatcgtcaa
gaatacaacc
tcctttaaag
aaggctttac
gagggaatgg
aagggaaagt
gggtggacgg
gtaaagacct
gtggaaaatg
gagccagtgg
gatgggcctg
ggttacagaa
gggagtcatg
ctgggcccta
acctcctgta
agctacttcc
actgaccgcc
ggaggaagat
gctggtgcgg
atcataatca
ctcccectga
gcttataatg
tcactgcatt
ggcctctaca
tcggtggagg
ccecggggceca
tgcttcecccet
tccgacgact
gtcgtccacg
gagctgacct

Axit nucleic ch@a trinh ty cuia virut

han HindIII

<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>

Trinh tu 16i
(7)..(438)
Trinh tu PRV gG

Trinh tu 131
(439) .. (444)

Vi tri ci&t gidi han PstI
Trinh tyu 138i

(445) ..(1047)

Trinh tu khdi déng CMV ie

Trinh ty 138i
(1048) ..(1053)
Vi tri cdt gidi han Agel

Trinh tu 181
(1054) ..(1764)
Trinh ty PCV ORF2

Trinh ty 16i

g99999tggg
tggggatgcg
actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgce
tacatgacct
accatggtga
ggatttccaa
cgggactttce
gtacggtggg
tggcttatcg
ttaaacttat
taactggggc
ccgatgagat
acgatttgca
tcacagcact
ccacttcegt
gagatgactt
acaatacgac
gtgtcataga
tcaggagaga
aagatttatt
tctacacagg
acggactccc
tagtagattc
agtgcttgat
tgccatgcag
cattcaacta
agcaatatat
actcagatta
atgtcctgtg
ccgectaget
gccataccac
acctgaaaca
gttacaaata
ctagttgtgg
tcgtcgtget
ccaacctgga
cccteccacce
cgaccgacga
acgccgacta
gcgatgcccce
ccagcgacct

gdy bénh &
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gtggggcagg
gtgggctcta
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt
tgcggttttg
gtctccaccc
caaaatgtcg
aggtctatat
aaattaatac
aaaagtatta
acaaggccgg
agggctactt
actgaatgac
taatgtggtc
gacattcgag
caggtccggg
cttgttgaac
gtgcacagca
caagcccttt
ctattgtaag
ggggctagta
gcattacccc
aacggactgt
cggtaacacg
acctaaagag
cacaaaaact
gcttaagggt
cttcgcagaa
gctgatagtg
agctagaatt
atttgtagag
taaaatgaat
aagcaatagc
tttgtccaaa
cgtctttggce
ctacccctge
catcgccceccce
gggcgectgg
ctacgacgtg
cgaggccccce
cgacaacatc

lon

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5540
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6619



<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400> 2

aagctttggg
agagaggccce
gggecccgega
gactactctc
tccteggacce
ccectegtcee
tgcaccggcg
gtgaacgcca
tcatagccca
accgcccaac
aatagggact
agtacatcaa
gcececgeetgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtcag
agacgaagac
gtccacccce
tccecgcacct
gacatgatga
actgtgccct
ccaatcaccc
gtaacaaagg
ataacccagc
actattgatt
actgcaaatg
gactacaata
ccacttcacc
agttgccagce
actcccactg
cattctattc
agcaggcatg
gctceggtge
gaggggtcgg
atgtcgtgta
tagtcgccgt
tgtgtggttc
cttccacgcce
tgggagagtt
tggcttgggce
gctttcgata
tggcaagata

(1790)..(2014)
Trinh tu BGH polyA

Trinh ty 18i
(2015)..(2020)
Vi tri cdt gidéi han Xhol

Trinh tu 18i
(2029)..(2034)
Vi tri cdt gidi han Sall

Trinh ty 18i
(2035)..(3222)
Trinh ty khdi ddng EFl-lalpha

Trinh ty 16i
(3229)..(4416)
Trinh ty CSF E2

Trinh tu 158i
(4417 .
Trinh tu cdt giéi han NotI

. (4424)

Trinh tu 13i
(4425)..(4692)
Trinh ty SV40 polyA

Trinh tu 156i
(4693)..({5113)
Trinh tu PRV gG

Trinh tyu 18i
(5114)..(5119)
Vi tri cdt giéi han HindIII

caacgtggat
ctcgggagct
ccgacgcceca
gcggctgega
ccgtcaacgt
accgcgagta
ggtactcgta
gcctegtget
tatatggagt
gacccccgcece
ttccattgac
gtgtatcata
cattatgccece
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtaggce
atccagatct
accgcceccg
gccaccgtta
tcggatatac
gatttaatat
ttgaatacta
agggtgacag
ccacagccct
ccttctecta
acttccaacc
tggaccacgt
tcecgtgtaac
ctaagtgagg
catctgttgt
tcctttecta
tggggggtgg
ctggggatgce
ccgtcagtgg
caattgagcc
ctggcteege
gaacgttctt
ccgcgggcect
cctggctgeca
cgaggccttg
gctggggcceg
agtctctagce
gtcttgtaaa

cctcgcececte
ctgctacggc
gcccgtgaac
gatgcgcctce
gaccgtcgee
ctacggctgce
cacccgcacg
gcagtagtta

.tccgegttac

cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatggt
ggggatttcc
aacgggactt
gtgtacggtg
gctagcgacc
cagccatctt
ccgctggaga
tgtcaagaaa
taacgatttce
cagaataaga
gggagttgga
gacttatgat
ccactcccegg
aaataacaaa
aggcctecgge
catgtatgta
gcccgtttaa
ttgcccecctcece
ataaaatgag
ggtggggcag
ggtgggctct
gcagagcgca
ggtgcctaga
ctttttceceg
tttcgcaacg
ggcctettta
gtacgtgatt
cgcttaagga
ccgegtgega
catttaaaat
tgcgggcecag
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gggctccteg
caccccgtcece
ccgctegcece
ctggatccgce
tggttctttg
ccecggggacyg
cgcatcgaca
ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gccccctatt
cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
ggtatgacgt
ggccagatcc
aggaaaaatg
accacagtca
cttcceccecag
aaggttaagg
tccactgcetg
ccctatgtaa
tactttaccc
aggaatcagc
actgcgttcg
caattcagag
acccgctgat
ccegtgectt
gaaattgcat
gacagcaagg
atggctcgag
catcgcccac
gaaggtggcg
agggtggggg
ggtttgcecge
cgggttatgg
cttgatcccg
gccecttege
atctggtggce
ttttgatgac
gatctgcaca

tggtccgcac
acgacgaccg
ccgccaacgce
ctctcgacgt
acggcggcca
ccatgccctce
ccctgatgga
tcaattacgg
gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttcctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
atccaaggag
tccgeegeceg
gcatcttcaa
gaacgccctc
gagggggctc
ttgaattctg
ttattctaga
actactcctc
ccaaacctgt
tttggctgag
aaaacagtat
aatttaatct
cagcctcgac
ccttgaccct
cgcattgtcect
gggaggattg
cttctccagt
agtccccgag
cggggtaaac
agaaccgtat
cagaacacag
cccttgegtg
agcttcgggt
ctcgtgcecttg
accttcgege
ctgctgcgac
ctggtatttc

-40-

cgtcgtggece
gcggcccegte
caccgggacg
atcgtcccge
ctgcaaggtg
cgtcgagacg
gtacgccctce
ggtcattagt
cgcctggcetg
tagtaacgcc
cccacttggce
acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag
ccgeccccatt
ctggtttagt
gcgtttcege
cccctggete
cacccgecte
ctgggeggtg
aaacccccte
gccctgcetce
tgataacttt
ccgccatacce
tcttgattce
gctacaaacc
atacgaccag
taaagacccce
tgtgccttet
ggaaggtgcc
gagtaggtgt
ggaagacaat
cgaccgtgag
aagttggggg
tgggaaagtg
ataagtgcag
gtaagtgccg
ccttgaatta
tggaagtggg
agttgaggcc
ctgtctcget
gcttttttte
ggtttttggg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



gcegegggceg
cgagcgeggc
cctggcecteg
ccagttgcgt
aggacgcegge
ccgtectcag
gattagttct
atggagtttc
taattctect
acagtggttc
agaggacaga
ctagcctgca
ggggccggag
gggaccgtta
agtaggaggt
ctcctgtteg
ctgtgccecgt
ggtagtgctt
gtgagcccaa
ccgcacagaa
ttggggggca
aaacaatgta
ataggtaagt
aacagagatg
actgtcaagg
attgtctcta
ttgaagaaca
gagtatcagt
tttgttgtcet
acctacgtag
ctagctagct
gttttacttg
gcaattgttg
atcacaaatt
ctcatcacta
gacgacgcct
ggcatgaagc
acggecggceg
gagaacgtga
cacatcttcc
gagggcgagyg
gagatcgagg
<210> 3

<211> 2028

<212> ADN

gcgacggggce
caccgagaat
cgccgeegtg
gagcggaaag
gctcgggaga
ccgtegette
cgagcttttg
cccacactga
tggaatttgc
aaagtttttt
tcgtgcaagg
aggaagatta
gtctcaccac
aggccagttg
atttggcatc
acgggaccaa
ttgatacgag
tctatcttgt
caactctgag
tggattgtgt
actggacatg
gatggtgtgg
gcattttggce
gcgttgtaat
tgcatgcatc
gtgctggacc
ggtactatga
actggtttga
tggtggtggt
ttctaacaga
aggactctag
ctttaaaaaa
ttgttaactt
tcacaaataa
gtccecgggtt
acctcggcac
acgggctcac
accaccagcg
ccgccgeccga
gctcggagtc
aggtgaccga
tcgaagcett

ccgtgegtece
cggacggggyg
tatcgcceceg
atggccgcett
gcgggegggt
atgtgactcc
gagtacgtcg
gtgggtggag
cctttttgag
tcttccattt
tgtggtatgg
caggtacgca
cacctggaag
cgtggcaggt
attgcataag
cccatcaact
tcctgttgtt
ctgcccaata
aacagaagtg
gaccaccaca
tgtgaaaggc
cttcgactte
aaatgagaca
cagcacagag
agatgaaaga
tgtaatgaaa
gcccagggac
cctggatgceg
agcactgtta
acaactcgcc
aagactctag
cctcccacac
gtttattgca
agcatttttt
gtacgacgcc
cgtctcectg
gatcacccge
ctggcgeggyg
gaagggcctg
tgacgacgag
ggaggaggcc

<213> Trinh ty nhdn tao

<220>

<223> Axit nucleic chtta trinh ty tdng hop cia virut gdy bénh & lon

<220>

<221> Trinh tu 15i

<222> (1) .

. (6)

<223> Vi tri cldt gidi han BglII

<220>

<221> Trinh ty 18i

<222> (7).

. (609)

<223> Trinh tyu PRRSV ORF5

<220>

<221> Trinh tu 168i
<222> . (610)..(834)

<223> Trinh

<220>

<221> Trinh tu 18i
<222> (835)..(2022)

<223> Trinh

<220>

<221> Trinh tu 18i
<222> (2023)..(2028)
<223> Vi tri cat gidi han Agel

<400> 3

agatctatgt
tgtatcgtge
attcagttga
aaatttgact
tatggggcac
gccggatatt
gcgctgattt
accagatata
gtcattgtgg
gttgtgcecttg

tggggaagtg
cgttctatct
tttataactt
gggcagtgga
tcaccaccag
atcacgggcg
gctttgtcat
ccaacttcct
agaaaggggg
atggttccge

tu BGH poly A

cttgaccgceg
tgctgtgcte
aacgctatgt
gacttttgtc
ccatttcctt
gtatgtcttg
taggcttgcg
tctggacact
taaggttgag
ggcaacccect
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cagcgcacat
tagtctcaag
ccectgggcgg
ccecggcectg
gagtcaccca
acggagtacc
tctttaggtt
actgaagtta
tttggatctt
caggtgtcgt
ctgttactag
atatcgtcaa
gaatacaacc
tcectttaaag
aaggctttac
gagggaatgg
aagggaaagt
gggtggacgg
gtaaagacct
gtggaaaatg
gagccagtgg
gatgggcctg
ggttacagaa
gggagtcatg
ctgggcccta
acctcctgta
agctacttcce
actgaccgce
ggaggaagat
gctggtgegg
atcataatca
ctcccectga
gcttataatg
tcactgcatt
ggcctctaca
tcggtggacg
cccggggceca
tgcttccect
tccgacgact
gtcgtccacg
gagctgacct

ty khdi ddng EFl-lalpha

tgctgttgcet
gtcaacgcca
gagctgaatg
atcttccceg
gacacagttg
agtagcattt
aagaactgca
aagggcagac
gtcgaaggtc
ttaaccagag

gttcggcgag
ctggccggcec
caaggctggce
ctgcagggag
cacaaaggaa
gggegecegte
9999992999
ggccagcttg
ggttcattct
gaaaacttat
taactggggc
ccgatgagat
acgatttgca
tcacagcact
ccacttccgt
gagatgactt
acaatacgac
gtgtcataga
tcaggagaga
aagatttatt
tctacacagg
acggactcce
tagtagattc
agtgcttgat
tgccatgcag
cattcaacta
agcaatatat
actcagatta
atgtcctgtg
ccgectaget
gccataccac
acctgaaaca
gttacaaata
ctagttgtgg
tcgtcgtget
ccaacctgga
cccteccace
cgaccgacga
acgccgacta
gcgatgcecce
ccagcgacct

¢cgcgattgcet
gcaacaacaa
gcacagattg
tgttgactca
gtctggccac
acgcagtctg
tgtcctggceg
tctatcgttg
acctgatcga
tttcagcgga

-41-

gcggggcectg
tgctctggtyg
ccggtcggcea
ctcaaaatgg
aagggccttt
caggcacctc
gttttatgcg
gcacttgatg
caagcctcag
aaaagtatta
acaaggccgg
agggctactt
actgaatgac
taatgtggtc
gacattcgag
caggtccggg
cttgttgaac
gtgcacagca
caagcccttt
ctattgtaag
ggggctagta
gcattaccec
aacggactgt
cggtaacacg
acctaaagag
cacaaaaact
gcttaagggt
cttcgcagaa
gctgatagtg
agctagaatt
atttgtagag
taaaatgaat
aagcaatagc
tttgtccaaa
cgtctttggc
ctacccctge
catcgccccce
gggcgectgg
ctacgacgtyg
cgaggccccec
cgacaacatc

ttttttgtagg
cagctctcat
gctggcacaa
cattgtttcc
tgtgtccacc
tgctctagct
ctactcttgt
gcggtcgcece
cctcaagaga
actatggggt

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3200
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5119

60
120
180
240
300
360
420
480
540
600



cgtctctage tgtgccttct agttgeccage
ccttgaccct ggaaggtgcc actcccactg
cgcattgtct gagtaggtgt cattctattc
gggaggattg ggaagacaat agcaggcatg
gcteccggtge ccgtcagtgg gcagagcgca
gaggggtcgg caattgagcc ggtgcctaga
atgtcgtgta ctggctccge ctttttcceg
tagtcgecegt gaacgttctt tttcgcaacg
tgtgtggttc ccgcgggecct ggcctcttta
cttccacgcce cctggectgca gtacgtgatt
tgggagagtt cgaggccttg cgcttaagga
tggcttggge gctggggccg ccgegtgcega
gctttcgata agtctctage catttaaaat
tggcaagata gtcttgtaaa tgcgggccag
gccgegggcg gcgacggggce ccgtgegtcece
cgagcgcggce caccgagaat cggacggggg
cctggccteg cgccgeccgtg tatcgccecg
ccagttgegt gagcggaaag atggccgctt
aggacgcggc gctcgggaga gcgggcgggt
ccgtcctcag ccgtcgette atgtgactcce
gattagttct cgagcttttg gagtacgtcg
atggagtttc cccacactga gtgggtggag
taattctcct tggaatttgc cctttttgag
acagtggttc aaagtttttt tcttccattt

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>

4

29

ADN

Trinh ty nhin tao

Poan mdi oligonucleotit

Trinh ty 181

(4)..(9)

Vi tri cat gidéi han Agel
4

ctgaccggta tgacgtatce aaggaggcg

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>

5

28

ADN

Trinh tu nhdn tao

Poan mdi oligonucleotit

Trinh ty 18i

(4)..(9)

Vi tri cat gidéi han XhoI
5

cggctcgagc catagagccce accgcatce

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>

6

28

ADN

Trinh ty nhan tao

Poan mdi oligonucleotit

Trinh ty 168i

(4)..(9)

Vi tri cat gidéi han Sall
6

cgcgtecgacg ttgacattga ttattgac

<210>
<211>
<212>
<213>
«220>
<223>
<220>
<221>
<222>
<223>
<400>

7

32

ADN

Trinh ty nhén tao

Poan mdi oligonucleotit

Trinh tu 181

(5)..(Q12)

Vi tri cadt gidi han NotI
7
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catctgttgt
tcectttecta
tggggggtygg
ctggggatge
catcgcccac
gaaggtggcg
agggtggggy
ggtttgccge
cgggttatgg
cttgatcccg
gcceccttege
atctggtggce
ttttgatgac
gatctgcaca
cagcgcacat
tagtctcaag
ccctgggcegg
cccggecctg
gagtcaccca
acggagtacc
tctttaggtt
actgaagtta
tttggatctt
caggtgtcgt

taaagcggce gcaccagcgg cgagttgttc tg

<210>
<211>
<212>
<213>
<220>
<223>
<220>

8

22

ADN

Trinh ty nh3n tao

Poan mdi oligonucleotit

ttgccectcece
ataaaatgag
ggtggggcag
ggtgggctct
agtccccgag
cggggtaaac
agaaccgtat
cagaacacag
cccttgegtg
agcttcgggt
ctcgtgettg
accttcgcecgce
ctgctgcgac
ctggtatttc
gttcggcgag
ctggccggcec
caaggctggce
ctgcagggag
cacaaaggaa
gggcgccegtce
g999999a999
ggccagcttg
ggttcattct
gaaccggt

-42-

cccgtgectt
gaaattgcat
gacagcaagg
atggcgtgag
aagttggggg
tgggaaagtg
ataagtgcag
gtaagtgccg
ccttgaatta
tggaagtggg
agttgaggcc
ctgtctcget
gcttttttte

.ggtttttggg

gcggggectg
tgctctggtg
ccggtcggcea
ctcaaaatgg
aagggccttt
caggcacctc
gttttatgcg
gcacttgatg
caagcctcag

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680 -
1740
1800
1860
1920
1980
2028

29

28

28

32
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<221> Trinh ty 16i

<222> (3)..(8)
<223> Vi tri cdt gidi han Sall
<400> 8

gcgtcgaccg tgaggctccg gt





