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Linh vic k§ thuét dwoe dé cap
Sang ché nay thudc v& linh vuc cham soc strc khoé dong vat, cu thé 1a vé ching
circovirut typ 2 & lon (Porcine Circovirus Type 2: PCV2), ché phim gy mién dich chira

ching virut nay, kit xét nghiém PCV2 va tng dung cda chling virut nay.

Tinh trang k§ thuit clia sang ché

Circovirut & lon (Porcine Circovirus: PCV) dugc phat hién 14n ddu tién & dong té
bao thén cia lon (PK-15, ATCC CCL33). Mic du circovirut & lgn c6 thé giy nhiém lién
tuc té bao PK-15, virut nay khong c6 hiéu ung giy bénh té bao (cytopathic effect: CPE)
trén céc t& bao PK-15 bi nhiém. Ngoai ra, virut PCV thu dugc tir PK-15 dugc cho la
khong gdy bénh. Médc du circovirut & lgn ¢ thé nhiém vao lon, n6 khéng gy ton
thuong & lon bi nhiém virut nay. Circovirut & lon c6 dang hinh khéi hai muoi mit, 1a
virut ADN soi don c6 hé gen dang vong dai 1759 cdp bazo (base pairs: bp). PCV thu
duge tir PK-15 dugce xép vao ho Circoviridae vao nim 1995,

Vao nam 1991, hdi ching coi coc sau cai sfta (post-weaning multisystemic
wasting syndrome: PMWS) dwoc ghi nhan 1an dau tién trén lon & Canada. PMWS anh
huong toi lon con tir 5 dén 12 tuan tudi. Hoi chiing nay duge phan loai 1am sang dua vao
cac triéu chirng nhu sut can nhanh, kho thd, xanh xao va doi khi ¢6 ¢ vang da. Cac ton
thuong hién vi dic trung ctia hoi ching nay bao gff)m su can ki€t bach huyét ¢6 su thAm
nhiém mé bao trong cic co quan bach huyét, viém phdi, viém u hat, viém gan va viém
than. Tu dai dich nam 1991 & Canada, PMWS da duoc ghi nhan & nhiéu nude & Bic My,
chiu Au va chiu A. Géan dy, da phan lap dugc mot loai circovirut méi tir lon mic
PMWS. Trong khi hinh thai hoc cua circovirut & lon thu dugc tir PMWS 14 rit gidng voéi
hinh thai hoc ctia PCV thu dugc tir PK-15, hai loai circovirut & lgn nay chi cé do twong
ddng vé trinh ty hé gen chi tir 68 dén 76%. PCV thu dugc tir PK-15 khong giy bénh va

PCV thu dugc tir PMWS gy bénh duge phan loai tiép thanh circovirut & lon typ 1
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(porcine circovirus type 1: PCV1) va circovirut typ 2 & lon (porcine circovirus type 2:
PCV2) tuong ting. |

Circovirut typ 2 ¢ lgn (PCV2) ciing thudc ho Circoviridae. PCV2 1a virut ADN
mach vong, s¢i don, c6 dang hinh khéi hai muoi mat va khong c¢6 vé va c6 dudng kinh
17nm, da duge biét 1a mot trong sb cac virut dong vat nhé nhat. Hé gen vong ctia PCV2
chira ving khoi ddu sao chép c6 ciu tric thin vong, 1a dic diém chung cua céac
circovirut. H& gen cia PCV2 chua tir 1767 dén 1768 nucleotit va duoc cho 1a ¢6 11
khung doc m¢ (open reading frame: ORF) tiém nang. Trong sd 11 khung ORF, cic
khung ORF 1 va ORF 2 duodng nhu la cic gen quan trong nhét, chiing ma hoa protein
sao chép (Rep va Rep’) va protein capsit (capsid: cap) twong Umg. Protein capsit (cap)
dwoc méa hod boi gen ORF2 ctia PCV?2 rat c6 thé s& 1a khang nguyén gy ra su san sinh
khéng thé trung hoa.

Bénh nhidm PCV?2 lan rong t&i hiu hét cc trang trai lon trén thé gisi. PCV2 da
duoc phat hién 14 gy ra ty 18 sdng sot thip va ty 1 chuyén ho4 thuc an (feed conversion
rate: FCR) thap ¢ lon bi nhiém virut nay va giy ra tbn that 16n vé kinh té & cac trang trai
lon. Vi vdy, viéc phat trién kit xét nghiém PCV2 va vacxin khdng PCV?2 la rit quan

trong.

Ban chét ky thuit ciia sang ché

Theo khia canh thr nhit, sang ché d& cap dén chiing PCV2 dugc phan 1ap tir lon
¢0 céc triéu chimg 14m sang cta hdi chiing coi coc sau cai stta (PMWS), duoc phéan tich
thém va khang dinh 13 thudc chiing PCV2 méi (chiing H cia PCV2). S¢i duong (+) trén
hé gen ctia ching PCV2 méi (ching H ciia PCV2) ¢6 trinh tw ADN dugc thé hién trong
SEQ ID No: 1. Ching PCV2 méi da duogc luu giit Bao tang gidng chudn vi sinh vt
Trung Qudc (China Center for Type Culture Collection: CCTCC) vao ngay 5/11/2011
v6i s6 hiéu luu giit 1a V20117,

Theo khia canh tht hai, sang ché dé cap dén ché phdm gay mién dich chira chiing
PCV2 méi (chiing H cia PCV2). Theo mét phuong 4n dugc uu ti€n, ché phdm gy mién

dich nay la vacxin chura virut d bi gidm d¢c tinh hodc lam mét hoat tinh cta chung
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PCV2 méi (ching H ctia PCV2) va chit mang dugc dung. Tuy nhién, cac dang vacxin
bao gdm, nhung khong chi gi6i han &, vacxin bét hoat, vacxin sdng (da bi giam ddc tinh)
(bang cach 1am giam ddc tinh cua virut), vacxin ¢6 cdu truc dudi phan tir, vacxin ADN
va céc loai vacxin khac thu dugc va san xuét duoc tir ching PCV2 méi (chung H cia
PCV2) hodc tur trinh tw ADN hodc trinh ty axit amin cda chiing PCV2 méi (chung H cia
PCV2).

Theo khia canh thi ba, sang ché dé xuit phwong phap bao vé lon khéi bi nhiém
PCV2, bao gdm budc cho lon st dung lidu ¢6 hidu qua gay mién dich ctia ché phdm gay
mién dich chira PCV2 néu trén dé 1am gia ting tinh mién dich khang lai sy nhiém PCV2,
lam giam mirc d6 ning céc triéu ching 1am sang va virut huyét va lam tang ty 18 séng va
trong luong co thé.

Theo khia canh thir tu, sing ché dé xuét khang thé khang PCV2 thu dugc tir
ching PCV2 mdi (ching H ctia PCV2). Khang thé nay bao gdm, nhung khong chi gisi
han &, khang thé don dong, khang thé da dong va khang thé duoc tao ra bing k§ thuét di
truyén. Theo mot phuong 4n duge wu tién, khang thé 1a khang thé da dong thu dugc
bing cach tiém ching PCV2 méi (ching H ctia PCV2) vao dong vat. Theo phuong an
duoc wu tién khac, khang thé 1 khang thé don dong thu duogc bing cach sang loc thu
vién thé lai ctia khang thé don dong.

Theo khia canh thir ndm, sang ché d& xuit manh ADN ciia ching PCV2 méi
(chiing H cia PCV2). Cac manh ADN nay c6 trinh tu nucleotit néu trong SEQ ID No: 1,
2,4, va 6. Cac tng dung ctia manh ADN nay bao gém, nhung khong chi gii han &, san
xuét vacxin ADN va vacxin c6 cu tric dudi phan tr va thiét ké doan mdi hodc doan do
dé phat hién virut PCV2 trong miu. Theo mét phwong 4n dugc uu tién, manh ADN la
trinh tu hé gen c6 chidu dai diy di (SEQ ID No: 1) ctia ching PCV2 méi (ching H cua
PCV2).

Theo khia canh thir sdu, sang ché dé xuét kit xét nghiém PCV2. Kit nay dugc
ding dé phat hién virut PCV2 hoic khang thé khang PCV?2 trong mAu thir nghiém. Kit
nay bao gdm, nhung khong chi giéi han &, (1) khang nguyén ciia ching PCV2 méi

(ching H cia PCV2), theo mot phwong 4n dugce wu tién, khdng nguyén dugc lang phu
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trén dia khang nguyén va dugc 1am bt hoat bang chit phan ng 1am bét hoat; (2) khang
thé don dong hodc da dong thu dugc tir ching PCV2 méi (chung H ciia PCV2); (3)
khang nguyén hodc khang thé dugc tao ra bang k§ thuét di truyén thu duge tir trinh tw hé
gen ¢6 chidu dai day da (SEQ ID No: 1) hodc manh nucleotit (SEQ ID No: 2, 4 va 6) ctia
ching PCV2 méi (chung H cia PCV2); va (4) polynucleotit thu dugc tir trinh tur hé gen
c6 chidu dai diy du (SEQ ID No: 1) hoic manh nucleotit (SEQ ID No: 2, 4 va 6) cta
chung PCV2 méi (ching H ctia PCV2). Polynucleotit ndy bao gém, nhung khong chi
gi¢i han &, cac doan mdi va doan do. Theo mdt phuong an duge uu tién, polynucleotit
nay 12 céc doan mdi ¢6 thé dung dé phét hién ching PCV2 méi (ching H ciia PCV2) va

cac doan moi nay c6 trinh ty nucleotit néu trong SEQ ID No: 8 - 11.

M3 ta vit tit cic hinh vé

Fig.1A 13 hinh 4nh thé hién cac té bao PK-15 khong nhidm, dugc nudi cdy trong
4 ngay (d6 phong dai 100 14n); Fig.1B 12 hinh anh thé hién c4c té bao PK-5 nhiém chiing
H ctia PCV2, dugc nudi cdy trong 4 ngay (d6 phong dai 100 1an).

Fig.2 14 hinh anh thé hién két qua phan tich hé phét sinh gidng loai ctia trinh ti hé
gen cua chung H cua PCV2.

Fig.3 thé hién két qua so sanh trinh tu axit amin ORF2 (SEQ ID No: 5) ciia chiing
H ctia PCV2 va ba trinh tu axit amin khéc ¢6 tinh twong déng cao nhit vdi trinh tu axit
amin ORF2 cia ching H cia PCV2 trong co s& dit li€éu GenBank cta Trung tdm thong
tin céng nghé sinh hoc qudc gia (National Center for Biotechnology Information:
NCBI).

Fig.4 thé hién két qua so sanh trinh tu axit amin ORF2 ctia ching H cia PCV2 va
trinh ty axit amin ORF2 (s hiéu luu giit GenBank: ADD25772) ctia nguyén mau PCV2
2d (s6 hiéu luu giit GenBank: ZJ0955b).

Fig.5 thé hién két qua cta thir nghiém ELISA dbi véi PCV2 cia cac mau huyét
thanh duoc léy & cac thoi diém khac nhau tir chudt duge tiém vacxin bat hoat chira
ching H ctia PCV2.

Fig.6 thé hién két qua thir nghiém IFA d6i v6i PCV2 ctia cidc mau huyét thanh
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duoc léy & cac thoi diém khac nhau tir lon con dugce tiém vacxin bat hoat chira ching H
cua PCV2.
Fig.7 thé hién trong lugng co thé cua lon con duge tiém vacxin bat hoat chira

chung H cua PCV2.

M5 ta chi tiét sang ché

Theo khia canh thtr nhét, sang ché dé cap dén chimg PCV2 duogc phan 14p tir lon
cd céc triéu chiing lam sang ctia hdi chirng coi coc sau cai stta (PMWS), dugc phén tich
thém va khéng dinh la thudc chiing PCV2 m¢i (chiing H cia PCV2). Sg¢i duong (+) trén
hé gen ciia chiing PCV2 méi (chiing H cia PCV2) ¢6 trinh tw ADN dugc thé hién trong
SEQ ID No: 1. Ching PCV2 méi da dugc luu giit tai Bao tang gidng chuén vi sinh vat
Trung Quéc (CCTCC) vao ngay 5/11/2011 véi sb hidu luu gitr 1a V20117.

Theo khia canh thir hai, sang ché dé cap dén ché phim gay mién dich chira ching
PCV2 méi (chang H cia PCV2). Theo mdt phuong an dugc uu tién, ché phdm gay mién
dich nay 1a vacxin chtra virut d bi gidm ddc tinh hodic lam bét hoat thudc ching PCV2
moi (chung H cia PCV2) va chit mang dugc dung. Tuy nhién, cac loai vacxin bao gdm,
nhung khong chi gioi han &, vacxin bét hoat, vacxin séng (da bi giam doc tinh) (bing
cach lam giam doc tinh cta virut), vacxin ¢ cdu tric dudi phan tir, vacxin ADN va cac
loai vacxin khac thu duoc va san xuét dugce tir chung PCV2 méi (chung H ctia PCV2)
hodc tur trinh ty ADN hodc trinh tu axit amin cua ching PCV2 méi (chiung H cta
PCV2).

Quy trinh bit hoat (hoic xtr I bit hoat) theo sang ché bao gdm, nhung khong chi
giéi han &, xit Iy bang chit phan tng lam bét hoat, xir Iy bang nhiét va cac cach xt Iy
khac ma ngudi c¢6 hidu biét trung binh trong linh vuc nay da biét. Cac chit phan tmg lam
bat hoat bao gbém, nhung khong chi giéi han &, formadehyt, paraformadehyt,
beta-propiolacton (beta-propiolactone: BPL), etylenimin hai thanh phin (binary
ethyleneimine: BEI) hodc cac chat phan tmg lam bét hoat khéc thich hop dé sir dung
theo sang ché.

Céc chit mang duoc dung bao gdm, nhung khong chi giéi han &, dung méi, chét
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nhil hoa, chét tao huyén phu, chit phan huy, chét gin két, ta dwoc, chit on dinh, chét
chelat héa, chit pha lodng, chit gel hoa, chit bao quan, chat 1am tron, chat hoat dong bé
mat, chit bd tro hodc céac chit mang thich hgp khac.

Chét bd trg bao gdm, nhung khong chi gidi han &, cht b tro dang diu (nhu dau
khoang, dau thyc vat, dau dong vat, t4 dugc Freund toan ven, td dugc Freund khong
toan ven, v.v), chét bd trg dang dung dich (nhu nhém hydroxit), chét bé trg nhii hoa hai
pha (nhu nudc trong dau trong nudc (water in oil in water: w/o/w), chit bd trg nhii
tuong), chat b trg sinh hoc (nhur CpG oligodeoxynucleotit va toxoit), v.v.. Chét bd trg
nhii hoa hai pha bao gdm chét hoat dong bé mit va chét dang diu. Chat hoat dong bé
mat 12 mdt hodc nhidu hon mot chit duogc chon tir nhém bao gdm este cua axit béo va
sorbitol; san phdm co dic ctia este clia axit béo va sorbitol va etylen oxit (hodc propylen
oxit) ddm dic; este cla axit béo va manitol; san phém cO dac cua este cua axit béo va
manitol va etylen oxit (hodc propylen oxit); este clla axit béo va manitol dugc cai bién
béng nhom wa nudce 1a mot hodc nhiéu hon mot nhém duge chon tir nhém bao gém axit
carboxylic, amin, amit, rugu, polyol, ete va oxit; este axit béo va anhydromanitol; este
cua axit béo va anhydromanitol dugc cai bién bang nhém ua nudce 1a mot hodc nhiéu
hon mot nhém dugce chon tir axit carboxylic, amin, amit, rugu, polyol, ete va oxit; este
cua axit béo va sacaroza; san phém cd dac cua este cua axit béo va sacaroza va etylen
oxit (hodc propylen oxit); este clia axit béo va glycerol; san phém cO dac cua este cua
axit béo va glycerol va etylen oxit (hodc propylen oxit); san phim cd didc cta axit béo va
etylen oxit (hodc propylen oxit); sén phém c0 didc cia rugu béo va etylen oxit (hodc
propylen oxit); va glyxerophospholipit. Chit dang dau 12 mot hodc nhidu hon mot chit
duge chon tir nhém bao gdm diu khoéng, dau thuc vat va dau dong vat.

Ché phim gy mién dich theo sang ché con chira it nhat mot khang nguyén gy
bénh. Khang nguyén gy bénh nay bao gdm, nhung khdng chi gi¢i han &, khang nguyén
cua virut cam lon (swine influenza virus: SIV), khang nguyén cda virut gay hoi ching
rdi loan hd hap va sinh san & lon (porcine reproductive and respiratory syndrome virus:
PRRSV), khang nguyén cua vi khuadn mycoplasma, khdng nguyén parvovirut & lon

(porcine parvovirus: PPV), khang nguyén cia bénh viém quing va khang nguyén cia
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virut bénh dai gia (bénh Aujeszky). Cac dang khéng nguyén gy bénh bao gébm, nhung
khong chi gidi han &, protein tai td hop, protein c6 cAu trac dudi phan tir, cac tac nhan
gdy bénh c6 khuyét tat gen, khang nguyén gay bénh bét hoat, v.v..

Theo khia canh tht ba, sang ché dé xuét phuong phép bao vé lgn khoi bi nhiém
PCV2, bao gdm budc cho lon st dung lidu ¢6 hidu qua giy mién dich ctia ché phdm gy
mién dich chira PCV2 néu trén dé tang cudng tinh mién dich khang lai PCV2, lam giém
murc d0 ndng cia cac tri¢u chung lam sang va virut huyét va lam ting ty 1 sdng va trong
luong co thé.

Theo khia canh tht tu, sang ché d& xuét khang thé khang PCV2 thu duoc tir
ching PCV2 mdi (ching H ciia PCV2). Khéng thé nay bao gdm, nhung khong chi gidi
han &, khang thé don dong, khang thé da dong va khang thé dugc tao ra bang k¥ thuét di
truyén. Theo mdt phuong 4n dugc uvu tién, khang thé 1a khang thé da dong thu dugc
bang cach tiém ching PCV2 méi (chung H cia PCV2) vao dong vat. Theo phuong an
duoc wu tién khac, khang thé 1a khang thé don dong thu duge bang cach sang loc thu
vién thé lai cta khang thé don dong.

Theo khia canh th@t nim, sang ché dé xuit manh ADN cta ching PCV2 méi
(chiing H cuia PCV2). Manh ADN nay c6 trinh ty nucleotit néu trong SEQ ID No: 1, 2,
4, va 6. Cac ing dung ciia manh ADN nay bao gdm, nhung khong chi gi¢i han &, sin
xuét vacxin ADN va vacxin c¢6 cdu trac dudi phan tir va thiét ké doan mdi hodc doan do
dé phat hién virut PCV2 trong mau. Theo mdt phuong 4n dugc wu tién, manh ADN la
trinh tu hé gen ¢6 chidu dai day di (SEQ ID No: 1) ciia chung PCV2 méi (ching H cua
PCV2). Theo phuong an dugc vu tién khac, manh ADN la khung doc mé (ORF) cua
chiing PCV2 méi (ching H cia PCV2) bao gdm, nhung khéng chi giéi han o:

khung doc m& 1 (open reading frame 1: ORF1) c6 trinh ty nucleotit néu trong
SEQ ID No: 2, mi hoa trinh ty axit amin néu trong SEQ ID No: 3,

khung doc m& 2 (open reading frame 2: ORF2) ¢6 trinh tu nucleotit n€u trong
SEQ ID No: 4, m3 ho4 trinh ty axit amin néu trong SEQ ID No: 5, va

khung doc m& 3 (open reading frame 3: ORF3) c6 trinh ty nucleotit néu trong

SEQ ID No: 6, mi hoa trinh ty axit amin néu trong SEQ ID No: 7.
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Theo khia canh thtr sau, sang ché dé xuit kit xét nghiém PCV2. Kit nay dudc
dung dé phat hién virut PCV2 hoic khang thé khang PCV2 trong mau thtr nghiém. Kit
xét nghiém nay bao gém, nhung khong chi giéi han &, (1) khang nguyén cua ching
PCV2 méi (chung H ctia PCV2), theo m¢t phuong 4n dugc uu tién, khang nguyén nay
duoc ling phu trén dia khang nguyén va duge 1am bt hoat bing chit phan tng lam bt
hoat; (2) khang thé don dong hodc da dong thu duge tir chiing PCV2 méi (chiing H ciia
PCV2); (3) khang nguyén hoic khang thé dugc tao ra bang k§ thuat di truyén thu duoc
tir trinh tu hé gen c6 chiéu dai ddy du (SEQ ID No: 1) hoic manh nucleotit (SEQ ID No:
2, 4 va 6) cua ching PCV2 méi (ching H cia PCV2); va (4) polynucleotit thu dugc tir
trinh ty hé gen c6 chiéu dai d?ty da (SEQ ID No: 1) hodc manh nucleotit (SEQ ID No: 2,
4 va 6) cua chung PCV2 méi (ching H cua PCV2). Polynucleotit nay bao gbm, nhung
khong chi gidi han &, cac doan mdi va doan do. Theo mét phuong an dugc uu tién,
polynucleotit niy 1a cac doan mdi c6 thé dwge ding dé phat hién ching PCV2 méi
(chung H ciia PCV2) va cac doan mdi nay c6 trinh tu nucleotit néu trong SEQ ID No:
8-11.

Céc dang kit xét nghiém bao gdm, nhung khong chi giéi han &, kit dung cho thi
nghiém hip thu mién dich lién két enzym (enzyme-linked immunosorbent assay:
ELISA), kit vi chip, kit ding cho thir nghiém mién dich huynh quang
(immunofluorescent assay: IFA), kit diing cho phan g chudi polymeraza (polymerase
chain reaction: PCR) va cac kit khac thu dugc tir chling PCV2 méi (ching H cua PCV2).
Theo mét phuong 4an duoc uu tién, kit xét nghiém bao gdém it nhit mot dia khang
nguyén chira ching PCV2 méi (chung H cua PCV2) va kit nay co thé duoc dung dé phat
hién khang thé khang PCV2 trong miu thtt nghiém.

Chung PCV2 méi (ching H ciia PCV2) theo sang ché bao gdm tat ca cac ching
cdy chuyén va thé dot bién c6 dac tinh virut, hé gen hoic tinh giy bénh gidng véi chiing
PCV2 méi (chung H cia PCV2).

Thuat ngtt “ADN (axit nucleic)”, “polynucleotit”, “axit amin”, “peptit”,
“polypeptit” duoc ding trong sang ché nay c6 thé ton tai & dang tw nhién, dugc phan lp,

tai t6 hop hodc tong hop.
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Céc thuat ngit “phong ngira”, “bao v&” va “khang” lién quan dén két qué quan sat
duoc khi so sanh véi cac dong vt khong duge tiém vacxin bang ché phdm giy mién
dich dugc bdc 10 trong badn md ta nay, dong vat dugc tiém vacxin béng ché phém gay
mién dich duoc bdc 16 & ddy c6 thé c6 kha nang khang nhiém PCV2 va céac bénh lién
quan do nhiém PCV?2 gay ra dugc ting 1én.

Y nghia cla cac thuat ngit khoa hoc va k¥ thuat dugc mo td & day céd thé duoc
ngudi ¢6 hiéu biét trung binh trong linh vue nay hiéu mot cach rd rang.

Sang ché nay duge mo ta chi tiét hon trong cac vi du minh hoa. Méc du céc vi du
c6 thé chi thé hién mot phuong an duoc chon theo sang ché, can hidu rang cac vi du nay

chi nham muc dich minh hoa va khong lam gidi han pham vi sang che.

Vi du thwe hién sang ché
Vi du 1 — Phan 14p va nhén biét virut PCV2

1. Ngudn gbc va phan 1ap virut giéng

L4y cac miu mo tir phdi va hach bach huyét ctia lon con & trang trai lon tai
Hsin-chu, Dai Loan. Cac con lgn nay duge 8 tudn tudi va c6 cic triéu ching 1am sang
ctia hoi ching cdi coc sau cai sita (PMWS). Cac mau phé)i va hach bach huyét duoc 13y
va dong lanh ¢ nhiét do -70°C.

Pé phan lap virut, cdc mau mo dugc lam ddng nhét va mdi 0,2ml thé dong nhét
nay duoc cdy vao cac té bao don 16p PK — 15 hoic cac dong té bao thu duoc tir n6 ma
khong mang circovirut & lon (PCV), virut gay sét & lon 6 dién (classical swine fever
virus: CSFV), adenovirut & lon, parvovirut & lon, virut gdy hdi chimg rdi loan ho hap va
sinh san & lon (PRRSV), virut bénh dai gia (pseudorabies virus: PRV), virut gdy bénh
mun nude & lon (swine vesicular disease virus: SVDV), vi khuin mycoplasma va vi
khudn. Sau khi G trong 1 gio & nhiét do 37°C, CO, 5%, cac té bao duge rira ba lan béng
dung dich nudc mubi dém phosphat (phosphate buffered saline: PBS) v khuan. Tiép
theo, c4c té bao dugc 0 véi mdi truong MEM chtra 2% FBS trong 4 gid & nhiét do 37°C,
CO, 5%. Sau do, moi truong MEM dugc loai bd va céc té bao dugc 0 véi 300mM

D-glucosamin trong 30 phut. Tiép theo, cac té bao duoc rira ba 14n bang PBS v6 khuin
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va dugc U v6i moi trudong MEM chira 8% FBS trong 72 gid ¢ nhiét d6 37°C, CO, 5%.
Cubi cliing, cdc mdi trudong nudi cdy té bao duge xét nghiém PCV2 bﬁng thr nghiém
mién dich huynh quang (immunofluorescence assay: IFA).

Quy trinh thr nghiém IFA dugc mo td nhu sau. Trudc tién, cac té bao mau
duoc rira ba 1an bang PBS v6 khudn, mbi 14n 5 phit va dugc ¢b dinh bang 75u1 axeton
80% trong 30 phut & nhiét dd 4°C. Sau d6, axeton dugc loai bo va céc té bao dugc rira
ba 14an bang PBS v6 khuén, mdi l4n 5 phit. Tiép do, cac té bao duge G véi 75 ul khang
huyét thanh da dong khang virut circovirut & lon (VMRD®) (khang thé so cip, pha
lodng theo ty 1€ 1:1500 trong PBS) trong 30 phat & nhiét d§ 37°C. Sau d6, khang
huyét thanh dugc loai bd va cac té bao dugc rira ba lan bé’lng PBS v6 khuin, mdi 1an 5
phut. Tiép d6, cac té bao duge v v6i 75ul IgG-FITC cua tho khang lon (phén tir toan
phin) (Sigama, F1638) (khang thé thu cdp, pha lodng theo ty 18 1:1000 trong PBS)
trong 30 phut & nhiét do 37°C. Sau d6, khéng thé duoc loai bo va cac té bao dugce ria
ba l14n bang PBS vo khuin, mdi 1an 5 phut. Cubi cing, mdi mau té bao trong dia nudi
cly ¢6 96 15 dugc cb dinh trong 200ul PBS d thir nghiém hién vi huynh quang.

Virut ma té bao da nhiém va két qua IFA duong tinh nhit dugc chon lam Viyut
gibng. Sau do, trinh ty hé gen cta virut giéng nay duoc xac dinh va thé hién trong
SEQ ID No: 1. Trinh ty nay dugc so sanh, phan tich va cubi ciing khiang dinh 13 mot
ching PCV2 méi (cac phan tich va két qua so sanh trinh tu dwgc mé ta dudi dy).
Ching PCV2 nay dugc goi 1a chung H cua PCV2.

2. Chy chuyén virut gidng

Té bao PK-15 hodc céc dong té bao thu duge tir nd duogc chuin bi méi duoc
ching virut PCV2 méi (ching H cia PCV2) va virut thu hoach duge tir cc té bao da
cAy 1a san phdm cdy chuyén l4n tht nhét (passage 1: P;) ciia ching H cia PCV2. Dich
ndi bé mat ctia moi trudng nudi céy té bao, chira P cta chung H ctia PCV2, dugc thu
gom, pha lodng (theo ty 1& 1:2) va cdy vao té bao PK-15 hoic cac dong té bao thu
dugc tir né duoc chuidn bi méi. Sau khi céc té bao di cdy duge 0 trong 3 ngay, dich
ndi bé mit ciia moi truong nudi cdy té bao, chira san phdm ciy chuyén lan thwr 2

(passage 2: P,) cua chung H cua PCV2, dugc thu gom, pha lodng (theo ty 1¢ 1:2) va
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céy vao t& bao PK-15 hoic cac dong té bao thu dugc tir né dugce chuin bi méi. Cac té
bao da cdy duoc 0 trong 3 ngay, dich ndi bé mit ciia moi trudng nudi cly té bao, chira
san phdm ciy chuyén 14n tht 3 (passage 3: P;) ctia chung H ctia PCV2, duoc thu gom
tiép. Quy trinh nay dugc 13p lai nhidu hon 3 14n dé thu dugc san phdm ciy chuyén lin
thir 6 (passage 6: Pg) ciia chung H ciia PCV2.

Trong qué trinh nudi cy t& bao PK-15 hodc cac dong té bao thu duge tir né
duogc cdy ching H ctia PCV2, quan sat thiy c6 hidu ung giy bénh té bao (CPE) trong
céc té bao da cdy, nhu dugc thé hién trén Fig.1B. Ngoai ra, Fig.1A thé hién hinh thai
hoc va su sinh trudng cua céc t& bao PK-15 khong duge ciy sau 4 ngay nudi cdy (do
phong dai 100 14n), trong khi Fig.1B thé hién hinh thai hoc va su sinh truéng cia té
bao PK-15 duogc cdy ching H ciia PCV2 sau 4 ngay nudi cdy (46 phong dai 100 1an).
Tuong tu, quan sat duoc CPE & cac dong té bao thu dugce tir PK-15 duge ciy chung H
ctia PCV2 ¢6 thé duoc thé hién trén Fig. 1B dé tham khao.

3. Nhén biét virut gidng

HE gen ciia ching H ciia PCV2 dugc phan 1dp theo sang ché c6 trinh tu
nucleotit néu trong SEQ ID No: 1. Trinh tu nucleotit néu trong SEQ ID No: 1 dugc so
sanh véi cac trinh tu trong co sd dit liéu cua GenBank ctia Trung tdm thong tin cong
nghé sinh hoc qudc gia (NCBI). Cac két qua so sanh cho thay rang chung H ctia PCV2
c6 do twong ddng 99% voi mot sd trinh tw PCV2 (Bang 1), nhung khong c6 trinh tu
nao trong co s& dit liéu nay gibng hét (d6 twong ddng 100%) véi trinh tw hé gen cia
chung H cia PCV2 (SEQ ID No: 1). Do dd, dua vao cac két qua so sanh nay, virut
phén 1dp dugc theo sang ché, ching H ctia PCV2, d3 dugc ching minh 1a thudc ho
PCV2 va la mdt ching méi. Dya trén phép phan tich hé phat sinh gidng loai ctia trinh
tu hé gen cua ching H cua PCV2 dugc thé hién trén Fig.2, ching H ciia PCV2 da
duoc chirng minh 1a thanh vién cia nhém phu PCV2 2d.

Bang 1 - Két qua so sanh ADN hé gen ctia ching H ctia PCV2 va céc trinh ty
trong co s& dit liéu GenBank trén NCBI bing cach str dung thuét toan NCBI BLAST

S hiéu luu s Piémsd  Tong Do tuong
. Mo ta . £ .2 X A . A
gitlt lén nhat  diém so0  dong 16n nhat
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Ching BDH cua circovirut

HM038017.1 : 3236 3236 99%
- typ 2 & lon -

GUO001710.] L hephan lap BI0SOID clia 3236 3236 99%
- circovirut typ 2 & lgn -

EF675230.1 Ching GXHZ-lv cua circovirut 3236 3736 99%
typ 2 & lon -

GUO083583.1  |pephanlapPCV2CS3cua )4, 3230 99%
- circovirut typ 2 & lgn -

Chung GX0839 cua circovirut o

GQ359002.1 o 2 & lom 3230 3230 99%

FJ644929.1 Thé phan lap GL.O8 cua 230 3230 99%
- circovirut typ 2 & lgn -

FJ426398.1 Ching GXWZ-1 cta 3230 3230 99%
- circovirut typ 2 & lgn -

HM038030.1  Chung AH cuacircoviruttyp 55,9 3229 99%
- 2 6 lon —

HM161710.1 The phan ldp BX-2 cua 3225 3225 99%

circovirut typ 2 & lon

Phan tich cho thiy ring ching H ctia PCV2 theo sédng ché ¢6 cac khung doc mé
(ORF) 1, 2 va 3. Khung ORF1 c6 trinh ty nucleotit néu trong SEQ ID No: 2, mé hoa
trinh tu axit amin néu trong SEQ ID No: 3. Khung ORF2 c¢ trinh ty nucleotit néu
trong SEQ ID No: 4, ma hoa trinh ty axit amin néu trong SEQ ID No: 5. Khung ORF3
¢6 trinh tu nucleotit néu trong SEQ ID No: 6, ma hod trinh ty axit amin néu trong
SEQ ID No: 7. |

Do protein capsit dugc ma hod bdi gen ORF2 ctia PCV2 ¢6 kha nang la khang
nguyén gdy ra su san sinh khang thé trung hoa 16n nhét, trinh tr nucleotit (SEQ ID No:
4) va trinh ty axit amin (SEQ ID No: 5) cta khung ORF2 ctia chung H cta PCV2
dugc so sanh vdi trinh tu trong co s& dit liéu GenBank trén NCBI. Két qud so sanh
nay cho thdy rang khong c6 trinh tu nao trong co s& dir liéu GenBank trén NCBI la
giéng hét (do tuong déng 100%) véi trinh ty nucleotit (SEQ ID No: 4) hodc trinh tu
axit amin (SEQ ID No: 5) ctia khung ORF2 ctia chung H cua PCV2. D§ tuong dong
cao nhét gitta trinh tu axit amin ctia khung ORF2 cta chung H ctia PCV2 (SEQ ID No:
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5) va trinh tu trong co s& dit liéu GenBank 12 98%. Fig.3 thé hién két qua so sanh trinh
tu axit amin ctia khung ORF2 cda chung H cta PCV2 (SEQ ID No: 5) va ba trinh tu
trén cing c¢6 do trong ddng cao nhit va su so sanh nay cho thiy rang ¢ 6 axit amin
trong SEQ ID No: 5 1a khac biét v6i ba trinh ty trén cung. Trinh ty axit amin cia
ORF2 cua chung H cia PCV2 (SEQ ID No: 5) dugc so sanh tiép v6i trinh ty axit amin
(S hiéu luu gitt GenBank: ADD25772) cia ORF2 cua nguyén mAu nhém phu PCV2
2d (S6 hiéu luu gitt GenBank: ZJ0955b), va két qua dugc thé hién trén Fig.4 cho thay
rang ¢ 7 axit amin khac nhau gifta hai trinh ty ndy va hai trinh tur ndy c6 do tuong
dong 13 97%.

Ngoai ra, trinh ty nucleotit (SEQ ID No: 2 va 6) va trinh ty axit amin (SEQ ID
No: 3 va 7) cia khung ORF1 va ORF3 cua ching H cua PCV2 dugc so sanh véi trinh
tu trong co s¢ dit li¢u clia GenBank trén NCBI. Két qua so sanh cho thdy ring khong
¢é trinh tu nao trong co s¢ dit liéu GenBank trén NCBI 1a gidng hét (d6 twong dong
100%) véi trinh tu nucleotit hodc trinh tu axit amin ctia khung ORF1 va ORF3 cua
ching H cua PCV2.

Céc phan tich nay chi ra rang ching H ctia PCV2 theo sang ché 13 chiing méi
clia circovirut typ 2 & lon (PCV2). Chiing PCV2 méi nay di dugc luu giif tai Bao tang
gidng chudn vi sinh vat Trung Qudc (CCTCC) vao ngay 5/11/2011 véi s6 hiéu luu gt
la V20117.

Vi du 2 — Bao ché vacxin chira ching H cia PCV2

1. Nudi céy virut

Té bao PK-15 khong mang circovirut & lgn (PCV), virut gay sdt & lon ¢6 dién
(CSFV), adenovirut ¢ lon, parvovirut & lon, virut gy hoi ching r6i loan ho hép va
sinh san & lon (PRRSV), virut bénh dai gia (PRV), virut gdy bénh mun nudc lgn
(SVDV), vi khuan mycoplasma va vi khudn dugc nudi ciy trong mdi trudong sinh
trudng nudi cdy t& bao (mdi truong MEM chtta FBS 5%, d6 pH=7,2+0,2) & nhiét do
37°C, CO; 5%. Sau khi mdt 16p té bao PK-15 duogc tao ra, cac té bao PK-15 duoc
phén ly bang trypsin 0,2%-EDTA va tao huyén phu trong moi trudng duy tri nudi ciy
t& bao (mdi truong MEM chira FBS 2%, d6 pH=7,4+0.2) dé dém té bao. Sau do, cac
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té bao dugc pha lodng bing méi truong sinh trudng nudi cdy té bao téi nong do cudi
12 3,0x10° té bao/ml va duge chia vao cac chai lan dé nudi cdy trong thoi gian tir 3 dén
4 ngay & nhiét do 37°C dé tao thanh 16p don nhap dong. Sau d6, mdi truong nudi cy
té bao trong chai 13n dugc loai bd va céc t& bao dugc rira bang PBS. Nguyén liéu gbc
chtra virut ctia chung H ctia PCV2 dugc pha lodng bang mdi trudng duy tri nudi cdy té
bao t6i ndng do cudi 1a 10*° TCIDsy/ml va dugc cdy vao don 16p té bao PK-15 trong
chai lan. D& nudi ciy virut, t& bao gdy nhiém duge 0 trong thoi gian tir 48 dén 96 gid
o0 nhiét dd 37°C. Chuan do virut cia ching H cta PCV2 dugc theo doi béng thtr
nghiém mién dich huynh quang (IFA). Tiép theo, dé thu gom dung dich virut chtra
ching H cia PCV2, dich ndi bé mat ciia moi truong nudi céy té bao duogc thu hoach
khi chudn do virut dat t¢i maic 10%° TCIDsy/ml hodc cao hon, hodc khi hidu tmg gay
bénh té bao (CPE) dat t&i 70 dén 80%.

2. Quy trinh bét hoat

B6 sung ba muoi bay phan trim (37% theo trong lugng) formaldehyt vao dung
dich virut chtra ching H ciia PCV2 thu duge tir cic bude néu trén dé ndng do cudi la
0,2% (trong luqng/thé tich) va sau d6 virut dugc lam bat hoat béng cach 1ac lién tuc
v6i formaldehyt trong it nhit 24 gio, t6t hon 13 trong 48 gid & nhiét do 37°C. Sau khi
virut dd duoc lam bt hoat hoan toan, dung dich virut chitra chung H cia PCV2 chira
formaldehyt dugce ly tdm dé loai b formaldehyt. Sau d6, dung dich virut da ly tdm
duoc tao huyén phu trong dung dich dém, nhu nudgc cit hodc nudc mudi dém
phosphat (PBS) va dung dich virut da tao huyén phti nay 1a ngudn khéng nguyén bét
hoat cho vacxin bt hoat chta ching H ciia PCV2 va dugc bao quan & nhiét do 4°C dé
st dung sau do.

3. Bao ché vacxin bét hoat chtra ching PCV3 H

Chét phu tr¢g nhii hoa hai pha vd khudn, nhu chét phu tr¢g vacxin dang dau
MONTANIDE™ ISA 206 dung cho nhii twong nuéc trong dau trong nudc (W/O/W)
dugc bd sung vao ngudn khing nguyén bat hoat cho vacxin bat hoat chtra chting H clia
PCV?2 @ ndng d cudi 1a 50% (theo thé tich) trong thing nhii hod dé tron 14n va nhil

hoa. San phém nhii hod 14 vacxin bit hoat chira ching H ctia PCV2 trong chét phu tro
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1 dau,

Céac chét phu trg thich hgp khac cho vacxin bat hoat chira PCV2 theo sang ché
1a d3 biét voi ngudi 6 hiéu biét trung binh trong linh vuc nay cling c¢6 thé dugc st
dung lam chét phu tro trong sang ché nay. Chét phu tro nhil hoa hai pha (nhu chét phu
trg nhil tvong nudc trong dau trong nude) duge st dung trong vi du nay co thé duoc
thay thé bang, nhung khéng chi gi¢i han &, chit phu tro dang diu (nhu dau khoéng,
dau thuc vat, dau dong vét, ta dugc Freund toan ven, t4 duge Freund khong toan ven,
V.V), chét bd tro dang dung dich (nhu nhém hydroxit) hodc chit bd tro sinh hoc (nhu

CpG oligodeoxynucleotit va toxoit).

Vi du 3 - San xuét kit xét nghiém PCV2 — 1

Kit xét nghiém PCV2 trong vi du nay la dia khang nguyén chira khang nguyén
virut ching H ctia PCV2. Trudc tién, té bao PK-15 hogc dong té bao don dong ctia nd
duge nudi cdy, trypsin hod va tai tao huyén phu trong moi truong nudi ciy té bao dé
ndng do cudi 1a 2x10° té bao/ml. Nam muoi microlit (ul) t bao PK-15 va 50ul ngudn
virut ching H ciia PCV2 (1x10° TCIDsy/ml) dugc bd sung vao mdi 16 ctia dia nuoi
cy té bao c6 96 16 (day phing) va dugc 1 trong 72 gio & nhiét dd 37°C, CO, 5%. Céc
té bao duoc gdy nhiém bang ching H ctia PCV2 dugc rita hai lin bang PBS vo khuin
va ngam trong 80% axeton trong 15 phut & nhiét d trong phong. Tiép theo, axeton
duoc loai bd va cac té bao duoc ra ba lan béng PBS tié¢t trung. Sau d6, dia dugc Up
nguoc va dé kho & nhiét do 37°C trong thiét bi u. Pia da kho 14 dia khang nguyén
chira khang nguyén virut cua ching H cua PCV2 va ¢o thé duoc sir dung cho thir
nghiém ELISA d& phat hién lugng khang thé khang PCV?2 trong mau huyét thanh. Sau
do, dia nay duogc bao quan & nhiét d6 -20°C dé st dung sau do6 (Tischer et al., 1995).

Vi du 4 - San xuét kit xét nghiém PCV2 —2

Kit xét nghiém PCV?2 trong vi du nay 1a dia khang nguyén chtra protein capsit
tai to hop cua ching H ctia PCV2. Protein capsit téi t6 hop nay 1a khang nguyén cia
dia khang nguyén. Protein capsit dugc ma hod bdi gen ORF2 cua chung H ctia PCV2
va co trinh ty axit amin néu trong SEQ ID No: 5.

Truéce tién, trinh tu nucleotit ORF2 ctia chung H cia PCV2 duogc khuéch dai
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bang phan ung chudi polymeraza (polymerase chain reaction: PCR). ADN virut clia
chung H cua PCV2 duge ding lam ADN khuén trong phan tmg PCR. Poan moi xudi
va doan moi nguoc dugc thiét ké @& khuéch dai trinh tu nucleotit ORF2. Poan mdi
xudi trong vi du ndy c6 vi tri phan céit bing Hindlll va doan mdi nguoc trong vi du
ndy c6 vi tri phan cét bing X#o I. Cac doan mdi ¢ thé duge thiét ké theo trinh tu
nucleotit ORF2 (SEQ ID No: 4) theo sang ché béi ngudi ¢é hiéu biét trung binh trong
linh vuc nay. DPéi véi phan ung PCR, hdn hop PCR chtra 8ul ADN khudn, 5ul dung
dich dém PCR 10x (MDBio, Inc.), 8ul dNTP (mdi loai 1,25mM), 1pl mdi doan mbi
(mdi loai S0pM) va 0,5ul Pfu ADN polymeraza (MDBio, Inc.) trong tdng thé tich cudi
1a 50pl duge cho vao thiét bi phan Gng GeneAmp PCR System 2400 (Applied
Biosystems). Phan tmg PCR duoc b4t diu véi bude dau tién 1a gia nhiét so bd hdn hop
PCR & nhiét d6 95°C trong 5 phut va qua trinh khuéch dai ADN dugce thuc hién theo
25 chu ky vdi cac thong sb sau day; lam bién tinh & nhiét dd 95°C trong 30 gidy, lién
két & nhiét 6 55°C trong 30 gidy va kéo dai mach & nhiét do 72°C trong 30 gidy.
Phan tng PCR dugc két thuc vdi bude kéo dai cubi ciing trong 5 phit & nhiét do 72°C.
Céc san pham PCR dugc tinh ché bang kit PCR -M Clean Up (Viogene).

Sau khi tinh ché, cac san phém PCR dugc tao ciu triic vao vat truyén biéu hién
pET24a. San phdm PCR d4 tinh ché va vat truyén biéu hién pET24a (Novagen) dugc
phan cat bing hai enzym gi¢i han (New England Biolabs), Hind 111 va Xho I, tuong
{mg trong 8 gid & nhiét do 37°C. Sau phan tmg cit enzym giGi han, san pham PCR d4
phéan cit va vat truyén bidu hién pET24a dugc tinh ché bang kit PCR -M Clean Up
(Viogene) tuwong tng. San pham PCR di tinh ché dugc gin vao vat truyén biéu hién
pET24a da tinh ché va san pham gin nay duoc bién nap vao té bao chu (E. coli). Thé
bién nap dugc chon loc va dong vo tinh ¢ trinh ty ding duoc nhén biét bé“mg cach
giai trinh ty ADN va dugc goi 1a pET24a-ORF2.

Vi khuén mang pET24a-ORF2 duoc nudi ciy trong 2ml mdi trudng canh thang
LB trong thoi gian ti 16 dén 18 gid & nhiét do 37°C va sau d6 moi truong nay dugce
bd sung vao mdi trudng canh thang LB méi chira 25ug/ml kanamycin theo ty 1& 1:50

va dugc nudi cdy & nhiét @6 37°C, 200 vong/phut. Khi mat do quang & budc song
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600nm (OD600) cua mdi trwong nudi cdy dat gia ti 0,6, bd sung
isopropyl-B-D-thiogalactosit (IPTG) vao moi truong nay dé ndng do cudi 1a ImM va
mdi truong duoc nudi ciy trong 6 gid nita & nhiét do 37°C, 200 vong/phut. Mot mililit
mdi truong nudi cdy duoc ly tam (10000xg) va sau d6 dugc x4c dinh xem protein tai
t5 hop 1a protein hoa tan hay thé vii bing quy trinh tach chiét protein vi khuén
B-PERTM (do Pierce Protein Research san xuit). Bén muoi microlit (ul) chét phan
g duge bd sung vao vi khuin di ly tdm va l4c trén thiét bi lic rung trong mat phut.
Sau d6, hdn hop dugc ly tdm & tde do 10000xg. Protein lo ling trong dich nbi bé mat
la protein hoa tan, trong khi protein trong phan phia dudi (dang hat) 14 thé vui. Protein
hoa tan duge hoa tan trong dung dich dém mau 1x dé phan tich SDS-PAGE trong khi
thé vui duge tron 14n véi dung dich dém mau 2x dé phan tich SDS-PAGE. C4 hai mau
déu duoc dun soi trong 20 phut va sau d6 dugc ly tdm. Protein trong dich ndi bé mat
cta ca hai mAu duoc hoa tan véi 15% SDS-PAGE dé phén tich sy biéu hién protein
capsit tai t6 hop cua ching H ctia PCV2. Sau khi phan tich, protein capsit tai t6 hop
cta ching H cua PCV2 dugc dung dé lam dia khang nguyén.

Protein capsit tai t6 hgp ctia ching H ctia PCV2 dugc pha loang bang PBS (d9
pH=9,6) dé ndng do cudi bang 10pg/ml. Protein tai td hop da pha loging dugc phit 1én
dia nudi cdy té bao c6 96 15 (day phang) (100ul/1d) & nhiét do 37°C trong 2 gio va sau
d6 & nhiét d6 4°C qua dém. Sau d6, mdi 16 cua dia dugc rira ba 14n bang PBS trong
thoi gian tir 3 dén 5 phit va bd sung 200ul dung dich phong bé BSA 0,15% dé phong
bé protein tai t6 hop trong 2 gid & nhiét do 37°C. Tiép d6, mbi 18 cua dia dugc rira

bang PBS, dia dugc bao quan & nhiét do 4°C dé str dung sau do.

Vi du 5 - Tao ra khang thé khang ching H ctia PCV2

1. Khang thé da dong khéng ching H ctia PCV2

Chung H cua PCV2 bat hoat co chuin do virut du duge tron voi chét phu tro
thich hop, nhu ta dugc Freund toan ven. Hdn hop nay dugc céy 14n dau vao dong vat,
nhu chudt, lon, dé va thé; va viéc gay mién dich 14n hai ¢6 thé duogc thuc hién sau mot
khoang thoi gian thich hgp (nhu tur 2 dén 3 tudn), néu cin. Sau mdt khoang thoi gian

thich hop nita (nhu tir 2 dén 3 tudn), huyét thanh tir cac dong vét da cdy chung virut
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duoc thu gom 1am khang thé da dong khang ching H cia PCV2.

Khéng thé da dong khang PCV2 H c6 thé duoc lién hop véi ddu hiéu tao mau
hodc tao huynh quang, néu cén.

Pong vat da ciy ching virut ¢6 thé duge tiém ching tiép dé lam gia tang chudn
d0 khang thé sau khi gy mién dich 1an mot va 14n hai, néu can.

Céac dong vat c6 thé dugc cdy chung virut dé tao khang thé da dong khang
ching H cia PCV2 bao gdm, nhung khong chi gi¢i han &, chudt, tho, gia cam (trimg),
lon, dé, gia stic va dong vat thuy sinh.

2. Khang thé don dong khang chiing H ctia PCV2

Chung H ciia PCV2 bét hoat ¢6 chuan d6 virut di hodc ménh khang nguyén
ddc hidu (nhu ORF2) cta ching H ctia PCV2 duge cdy lan dau vao dong vat (nhu
chudt). Virut da lam bit hoat hodc manh khang nguyén nay c6 thé duoc tron 1an véi
chét phu tr¢ thich hop, nhu td dugc Freund toan ven, néu can. Tuong tu, .ViéC gay
mién dich 14n th hai c6 thé duoc thyc hién sau mot khoang thoi gian thich hop (nhu
tir 2 dén 3 tudn), néu cAn. Sau mot khoang thoi gian thich hop nita (nhu tir 2 dén 3
tudn), ldy huyét thanh ciia cdc dong vat da cdy chung virut dé dénh gid xem liéu té bao
14 lach cua cac ddng vat nay co thich hop dé san xuit khang thé don dong khang
ching H ctia PCV2 hay khong. Su dung hop té bao ciia cac t€ bao 14 lach thich hop
duoc thu gom tir dong vat di cdy ching virut va té bao u tuy (nhu dong té bao FO va
dong té bao NS) dugc thuc hién bing cach st dung polyetylen glycol (PEG, nhu
PEG1500). Céc té bao lai san sinh ra khang thé c6 do ddc hiéu thich hop dugc chon
loc tr cdc té bao da dung hop va tiép theo dugc tach dong phuy thanh cac té bao lai
thich hop dé tao khang thé don dong khang chiing H cua PCV2.

Khéng thé don dong khang ching H cia PCV2 ¢6 thé dugc sir dung trong kit
xét nghiém, li€éu phéap diéu tri bénh, thirc #n hodc thuc phém bd sung dé lam gia tdng

tinh mién dich & dong vAt.

Vi du 6 - Thir nghiém hiéu qua cta vacxin chira PCV2 bét hoat — 1
1. Quy trinh tiém vacxin va Iy mau

Chudt Balb/c tir nam dén sau tudn tudi khong mang tac nhan gdy bénh dic hiéu
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(specific pathogen free: SPF) dugc chia ngiu nhién thanh 4 nhém, mdi nhém 15 con.
Thtr nghiém ELISA cho thiy tit ca 60 con chudt déu am tinh véi khang thé khang
PCV2. Chudt trong 3 nhoém st dung vacxin (cic nhom tir 1 dén 3) dugc tiém qua
dudng trong co v6i liéu 0,2ml ctia ba mau vacxin khic nhau chira ching H ctia PCV2
bét hoat, twong Gmg. Hai tudn sau khi gdy mién dich lan dau (primary immunization:
p.i), chudt trong 3 nhém nay dugce tiém nhéc lai véi liéu teong tu cda 3 loai vacxin
khac nhau néu trén. Chudt trong nhém 4 khong duge tiém vacxin va dugc dung lam
mau dbi chimg 4m. Tai thoi diém 2, 3, 4 va 5 tudn sau khi gdy mién dich 1an du (p.i),
5 con chudt tir mdi nhém duge chon ngdu nhién dé ldy miu huyét thanh. T4t ca cac
mau huyét thanh déu duge thir nghiém bang thir nghiém ELISA.

2. Phat hién khang thé khang PCV2 bang thir nghiém ELISA

Céac dia khang nguyén duogc tao ra theo vi du 3 hodc 4 ¢o thé duoc dung lam
dia ELISA trong vi du nay. Dia ELISA dugc rta 3 1an bang PBS 50 mmol/l (d§
pH=7,2) chtta Tween-20 500 pl/l (nghia 1a PBST) trong thoi gian tir 3 dén 5 phit mdi
1an. Dé phong bé dia ELISA, bd sung 200ul dung dich phong bé BSA 0,15% vao mdi
18 cua dia ELISA va sau d6 dia ELISA dugc U trong 2 gio & nhiét do 37°C. Sau do,
dia ELISA dugc rira bang PBS. Cac mau huyét thanh cta chudt duge pha loang nam
muoi 14n (1:50) bing PBS va sau d6 dugc pha lodng theo bac hai 14an. Cac mau huyét
thanh da pha loang duogc bd sung vao cac 16 ctia dia ELISA (100u1/16) va dia nay dugc
a trong 1 gio & nhidt d9 37°C. Sau khi 1, dia dugc rira bang PBS. Tiép theo, khang thé
thr cAp (nhu khang thé thi cAp ctia tho khang chuot) lién hop véi peroxidaza cua cay
cu cai cay (horseradish peroxidase: HRP) duoc bd sung vao cac 18. Sau khi @ trong 1
¢id & nhiét do 37°C, dia dwgc rira bing PBS. Dé hién thi két qua, bd sung
3,3°,5,5°-tetrametylbenzidin (TMB) vao c4c 18. Sau khi 0, lam ngimg phan Gmg bang
cach bd sung H,SO, 2mM. Két qua duge ghi lai dudi dang ty 1€ duwong tinh so véi dm
tinh (positive to negative: P/N). Ty 1& P/N dugc tinh todn bing cach chia mat d6 quang
tai 450nm (ODys0) ctia mau thir nghiém cho ODysg clia mau dbi chiing am chuén. Ty
16 P/N > 2,1 dugc cho 1a duong tinh. Miu c¢6 d6 pha lodng 16n nhét co ty 16 P/AN > 2,1

duoc cho la chuan do khéng thé theo ELISA ctia mau huyét thanh.
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Ngoai HRP va TMB, cac ddu hiéu tao mau hodc huynh quang khac c6 cling
chirc ning, nhu phosphataza kiém (alkaline phosphatase: AP), 4-metylumbelliferyl
phosphat (4-methylumbelliferyl phosphate: 4-MUP), va isothioxyanat floresxein
(fluorescein isothiocyanate: FITC), ciing ¢6 thé duoc st dung trong vi du nay.

3. Két qua

Hai tudn sau khi gdy mién dich 1an diu (p.i), cac khing thé khang ching H ciia
PCV2 duogc phat hién trong tit ca cac chudt da tiém vacxin. Sau khi gay mién dich 1an
tha hai, chuén do khang thé theo ELISA cua chudt di tiém vacxin dat muc tir 1800
dén 2000 ¢ ngay th@ 35 sau khi gdy mién dich lAn dau (day after the primary
immunization: d.p.i) (Fig.5). Vi vay, cac két qua nay cho thiy rang vacxin chira chiing

H ctia PCV2 bét hoat theo sang ché c6 thé gay dép tmg mién dich hig¢u qua & chudt.

Vi du 7 - Thtr hiéu qué cta vacxin chira PCV2 bat hoat — 2

1. Quy trinh tiém vacxin va liy mau

Hai lon con tir 5 dén 6 tudn tudi khoe manh duoc tiém qua dudng trong co
bang 1ml vacxin chtra chiing H cia PCV2 bét hoat twong ung. Ba tudn sau khi gay
mién dich 14n déu (p.i), lon duoc tiém nhic lai v6i lidu twong tu clia vacxin nay. Mau
huyét thanh duge 14y tir ca hai con lon truéce khi gdy mién dich lan dau (tr 5 dén 6
tudn tudi), truée khi gdy mién dich 1an hai (tir 8 dén 9 tudn tudi) va hai tuan sau khi
gdy mién dich 1an hai (tir 10 dén 11 tudn tudi). Ca hai con lon dugc can trong lugng
tai cung thoi diém 14y huyét thanh. T4t ca cac mau huyét thanh duoc xét nghiém bang
thir nghiém ELISA.

2. Phat hién khang thé khang PCV2 bing thir nghiém ELISA

Dia khang nguyén dugc tao ra theo vi du 3 hodc 4 ¢6 thé duoc dung lam dia
ELISA trong vi du ndy. Pia ELISA dugc rira 3 1in bang PBS 50 mmol/l (46 pH=7,2)
chita Tween-20 500ul/1 (nghia 1a PBST) trong thoi gian tir 3 dén 5 phut mdi 1an. Dé
phong bé dia ELISA, bd sung 200u1 dung dich phong bé BSA 0,15% vao mdi 15 ctia
dia ELISA va sau d6 dia ELISA duogc U trong 2 gio & nhiét do 37°C. Sau do, dia
ELISA duoc rira bang PBS. Céc mau huyét thanh cta lon dugc pha lodng nim muoi

lan (1:50) bang PBS va sau d6 duoc pha lodng theo bac hai 1an. Mau huyét thanh da
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pha lodng dugc bd sung vao céac 16 ctia dia ELISA (100ul/16) va dia ndy dugc u trong
| gid & nhiét d6 37°C. Sau khi 1, dia duoc rira bang PBS. Tiép theo, khang thé tht cip
(nhu khang thé thir cip cua dé khang lon) lién hop v6i peroxidaza clia ciy cl cai cay
(HRP) duoc bd sung vao cac 18. Sau khi 0 trong 1 gio & nhiét do 37°C, dia dugc ria
béng PBS. Dé hién thi két qua, bd sung 3,3°,5,5’-tetrametylbenzidin (TMB) vao cac 15.
Sau khi @, 1am ngirng phan tng bang cach cho thém H,SO, 2mM. Két qua duoc ghi lai
theo dang ty 1€ duong tinh so véi dm tinh (P/N). Ty 1€ P/N dugc tinh toan bang cach
chia mit dd quang & 450nm (ODysg) cua mau thir nghiém cho ODysy ctia mau dbi
chung 4m chuan. Ty 18 P/N > 2,1 dugc cho 1a dwong tinh. Mau c6 do pha loang l6n
nhit ¢ ty 18 P/N > 2,1 duoc cho 1a chuén do khang thé theo thtr nghiém ELISA cta
cac mau huyét thanh.

3. Két qua

Ba tuin sau khi gdy mién dich 1in dAu (p.i), khang thé khang chung H cia
PCV2 dugc phat hién & ca hai con lgn con da tiém vacxin. Hai tuan sau khi gy mién
dich 1in tht hai, chudn do khang thé theo thir nghiém ELISA cua lon da tiém vacxin 12
cao hon 11000 (Bang 2). Vi vay, két qua nay cho thdy ring vacxin chtta chung H cua
PCV?2 bét hoat theo sang ché co thé giy dap tmg mién dich hiéu qua & lon.

Bang 2 — Chuin do khang thé theo thir nghiém ELISA & lon con duoc tiém

vacxin
Tht didm Tru(yf: khiA gé}; mién Tru.é’c k{li gé?/ mi‘én Ha: tuﬁ:n sall klii gﬁy_
léy ko d;c’h lan (?au . dich l.an th‘u ha17 | mién d%ch lan l‘an hai
(tr 5 dén 6 tudn tudi)  (tr 8 t6i 9 tuan tudi) (tir 10 dén 11 tuln tudi)
Loncon 1 1 8490 11728
Lon con 2 1 10263 13065

Vi du 8 - Thit hiéu qua ctia vacxin chira PCV2 bét hoat — 3

1. Quy trinh tiém vacxin va 1dy mau

Bbn muoi lon con hai tudn tudi khoé manh dugc chia ngiu nhién thanh 4 nhom,
mdi nhéom 10 con. Tai thoi diém 3 tuén tudi, lon thudc 3 nhém st dung vacxin (cac

nhom tir 1 dén 3) dugc tiém qua dudng trong co v6i liéu Iml ctia ba mau vacxin chira
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chung H ctia PCV2 bt hoat khac nhau tuong ting. Ba tudn sau khi gdy mién dich lan
dau (p.i), lon thudc 3 nhoém nay duge tiém nhéc lai véi lidu tuong tu ctia vacxin néu
trén. Lon thudc nhém 4 khong dugce tiém vacxin va dugce ding 1am mau d6i chimg am.
Mau huyét thanh duoc 14y tir tht ca lon con mot tudn trude khi gdy mién dich lan dau
(2 tudn tudi) va & tudn thir 1, 2, 3 va 5 sau khi gdy mién dich lan dau (4, 5, 6 va 8 tuan
tudi, tuong ing). Tét cé lon déu duge can trong lugng tai thoi diém 3, 4, 5, 6 va 8 tudn

tudi. T4t ca cac miu huyét thanh déu duoc xét nghiém bang thir nghiém ELISA.

Bang 3 - Lich tiém vacxin va ldy mau

Luor 2 3 4 5 6 8
(tuan)
o Tiém Tiém
Tiém . 1x . 1A
. - vacxin lan - - vacxin lan -
vacxin N .
dau hai
Thtr L4y miu Liymiu Liymiu Liymdu Liy méu
nghiém 1  mau, IFA mau, IFA  mdau, IFA mau, [FA mau, [FA
Thu Can Cén Can Céan Can
nghiém 2

2. Phat hién khang thé khang PCV2 bang thir nghiém IFA

Pia khiang nguyén dugc tao ra theo vi du 3 dugc st dung trong vi du nay. Dia
khang nguyén dugc ldy ra & nhiét d6 -20°C dé ra dong va lam kho & nhiét do 37°C.
Cac miu huyét thanh cuia lon dugc pha lodng 50 1an (1:50) bang PBS va saﬁ do6 pha
loang theo bac hai 1an. Cac mau huyét thanh da pha lodng dugc cho vao céac 16 ctia dia
khang nguyén (50ul/18) va dia duge U trong 30 phit ¢ nhiét do 37°C. Sau khi U, dia
duoc rira ba 14n bing PBS dé loai bo khang nguyén khong lién két. B6 sung nam muoi
microlit (50ul) IgG cua tho khang lon lién hop véi FITC (1:100, Sigma) vao cac 10.
Sau khi 0 trong mdi trudong tdi trong 30 phut, dia dugc rira ba 1in bang PBS va kiém
tra bang kinh hién vi huynh quang dé tinh chudn d6 khang thé khang ching H cla
PCV2 (Rodriguez-Arrioja et al., 2000).

3. Két qua

3.1 Chuén d6 khang thé

Tai thoi didm 2 tuln sau khi gay mién dich 1in dAu (p.i), cac mau huyét thanh
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tir lon da tiém vacxin (tai thoi diém 5 tudn tudi) c6 chuan do theo IFA khoang 600,
trong khi cdc mau huyét thanh tir nhém dbi chimg c6 chuan do theo IFA khoang 200
(Bang 4 va Fig.6). Sau khi gdy mién dich 1an thir hai, chuan do theo IFA trong lon da
tiém vacxin (tai thoi diém 6 tuan tubi) ting 1én dang ké (chudn do theo IFA cao hon
13000). Tai thdi diém 8 tudn tudi, lon da tiém vacxin ¢6 chudn do theo IFA cao hon
46000, trong khi lgn khong dugc tiém vacxin chi co chudn do theo IFA rit thap,
khoang 170.

Bang 4 — Chudn d6 cua khang thé khang ching H ctia PCV2 & lon con dugc

tiém vacxin xac dinh theo IFA

Tudi (tuan) 2 4 5 6 8
Nhém 1 800 200 600 13440 48640
Nhém 2 1680 230 620 20800 46720
Nhoém 3 1100 220 650 18660 49760
Nhém 4

(a6 ching) 1880 210 190 300 170

3.2 Su tang trong lugng

Lon con duoc tiém vacxin ¢6 muc ting trong lugng cao hon so véi lon con
khong dugc tiém vacxin thugc nhom dbi chung (Bang 5 va Fig.7). Tai thoi diém 8
tuan tudi, lon duge tiém vacxin ning hon lgn khong dugc tiém vacxin khoang 2kg.

Bang 5 - Trong lugng cua lon con duge tiém vacxin (kg)

Tubi (tudn) 3 4 5 6 8
Nhoém 1 8,4461 9,9512 12,4207 16,1756 20,5284
Nhoém 2 7,3781 9,064 11,7594 15,2267 20,3755
Nhom 3 7,9564 9,5413 12,3461 15,8561 20,4345

( dlgihf;?,;g) 7,5906 8,9899 11,724 12,9102 18,6059

Do d6, céc két qua cho thiy ring vacxin chtra chung H cua PCV2 bét hoat theo
sang ché co thé giy dap ing mién dich & lon, ting cudng tinh mién dich & lon va lam

tang trong lugng ¢ lon mot cach hiéu qua.
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th9-Th&ngﬁ@nh@uqwhﬂawwmndmaPCVZb&hmu—4

1. Quy trinh tiém vacxin va gdy nhim bing PCV?2

Lon con tr mudi bdn dén mudi sau tudn tudi duoc chia ngdu nhién thanh 4
nhém, mdi nhom 5 con. T4t ¢4 20 con lon déu am tinh v6i khang thé khang PCV2.
Lon con thudc 3 nhém sir dung vacxin (cac nhom tu 1 dén 3) duoc tiém qua dudng
trong co voi lidu 1ml ctia ba mau vacxin chira ching H cia PCV2 bét hoat khac nhau
twong ung. Hai tudn sau khi gay mién dich lan dau (p.i), cac con lon nay duogc tiém
nhéc lai voi lidu trong tu cta vacxin néu trén. Lon thudc nhém 4 khong dugce tiém
vacxin va duge ding 1am mAu ddi ching am. Tai thoi diém 5 tuan sau khi gdy mién
dich 1an dAu, tit ca lon duoc gdy nhiém bing ngudn virut chira ching H caa PCV2
(chﬁngcéthﬂldéc)véiﬁéuIOQOcﬁahéucé}ﬁ@Aquénuéicéyrné5096H0ng1n©tnﬂ
(10%° TCIDs¢/ml). Mdi con lgn dugc gay nhiém qua duong trong mii voi 1ml ngudn
virut va qua dudng trong co véi 2ml ngudn virut. Cidc mau huyét thanh va gac miii
duogc thu gom vao ngay thu 7, 11, 19 va 25 sau khi gy nhiém dé phat hién virut-huyét
d6i véi PCV2 bang phuong phap PCR.

2. Phat hién virut huyét dbi voi PCV2 biang phuong phap PCR

Nbong d6 ADN virut trong mau huyét thanh lon thu dugc sau khi gdy nhiém
PCV2 dugc xé4c dinh bang phuong phap PCR. ADN virut dugc tach bing chat phan
tmg DNAzol®. Trudc tién, 400pl chét phan tmg DNAzoI® dugc bd sung vao 200ul
huyét thanh va hdn hop duge ly tAm v6i tbe do 12000 vong/phit trong 15 phit. Dich
nbi bé mit duoc tron 13n véi thé tich gép dbi ctia etanol tuyét d6i dé lam két tia ADN.
Sau khi hon hop nay dugc ly tAm véi tdc d6 12000 vong/phit trong 15 phut, dich ndi
bé mat duoc loai bo. Vién von ADN duge rira bang etanol 75%, dugc ly tAm voi tbe
do 12000 vong/phut trong 15 phut dé loai bo etanol va cudi cung duoc hoa tan trong
NaOH 8mM.

Cac doan mdi PCR duge st dung dé phét hién virut huyét ddi véi PCV2 ¢o
trinh tu nhu sau:

PCV2-F1: 5 GTGAAGTGGTATTTTGGTGCC 3’ (SEQ ID No: 8)

PCV2-R1: 5> GTCTTCCAATCACGCTTCTGC 3’ (SEQ ID No: 9)
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Cac doan mdi PCV2-F1 (doan moi xudi) va PCV2-R1 (doan mdi nguoc) dugce
str dung dé khuyéch dai manh c6 chiéu dai 284bp tir ORF1 ctia PCV2. Hon hop PCR
¢6 thé tich cubi 25 pl chtra 1pl doan mdi xudi, 1 ul doan mdi nguoce, 1,5ul Mg2+ 25mM,
2,0ul ANTP 2,5mM, 2,5ul dung dich dém khong chtra Mg®* 10x, 0,2pul Taq ADN
polymeraza, 11,8ul nudc cét va 5ul ADN khudn. Phan Gng PCR bat ddu véi budce
khoi du 1a gia nhiét so b hén hop PCR ¢ nhiét 4o 95°C trong 5 phut va budce khuéch
dai ADN duogc thuc hién trong 38 chu ky véi cac thong s nhu sau: lam bién tinh &
nhiét d6 94°C trong 30 gidy, lién két & nhiét do 55°C trong 30 gidy va kéo dai mach &
nhiét do 72°C trong 30 gidy. Phan ing PCR duoc hoan tt voi bude kéo dai cudi cliing
trong 5 phat ¢ nhiét do 72°C va sau d6 duy tri & nhiét do 4°C. Tiép theo, san pham
PCR dugc phan tich trén gel agaroza 1% va hién thi két qua biang cich nhudm bing
ethidi bromua.

Ngoai ra, cip doan mdi PCR khic duge st dung d& phat hién virut huyét ddi
vGi PCV2 ¢6 trinh tu nhu sau:

PCV2-F2: 5> TGTTGGCGAGGAGGGTAATG ’3 (SEQ ID No: 10)
PCV2-R2: 5> TGGGACAGCAGTTGAGGAGT 3 (SEQ ID No: 11)

Céc doan mdi PCV2-F2 (doan moi xubdi) va PCV2-R2 (doan mdi nguoc) duoc
st dung dé khuéch dai manh c6 chiéu dai 676bp tir PCV2.

3. Giai phau va phan tich bénh hoc

Vao ngay thi 25 sau khi gdy nhiém, lgn con bi gibt va giai phiu dé quan sat
cac bét thuong v& bénh hoc trong céc co quan va thu gom hach bach huyét va phoi.
Mau md duoc b dinh trong formaldehyt 4%, dugc gan trong parafin va cit lat. Cac
14t md duge nhudm bing hematoxylin va eosin (H&E) va quan sat bang kinh hién vi.

4. Két qua

4.1 Panh gié virut huyét

Két qua PCR cho thdy ring & ngay thir 25 sau khi gay nhiém, su c6 mit cla
virut huyét trong lon con dugc tiém vacxin (cac nhom tir 1 dén 3) 1a thap hon tir 40
dén 60% so v6i sy c6 mat caa virut huyét trong lon con khong duge tiém vacxin

(nhém 4) (Bang 6). Két qua nay cho thdy rang vacxin chtta ching H cua PCV2 bat
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hoat theo sang ché c6 thé gdy mién dich & lon, lam gidm mtrc d ning va thoi gian ton
tai cia Virut-huyét trong lon va bao vé¢ lon khoi bi nhiém PCV2.

Bang 6 — Virut huyét trong huyét thanh ctia lon duge xé4c dinh bang phuong
phap PCR

Truée khi sd ngay sau khi gay nhiém
Nhom . .

gay nhiem 7 11 19 25
Nhém 1 0/5° 2/5 2/5 1/5 1/5
Nhém 2 0/5 2/5 1/5 0/5 0/5
Nhoém 3 0/5 3/5 2/5 1/5 1/5
Nhém 4
o 0/5 4/5 3/5 4/5 3/5

(doi chung)

“MAu sb thé hién sb lugng lon dugce thr nghiém va tu sb thé hién sb lugng lon c6
virut huyét
4.2 Kiém tra mo bénh hoc
Lon con bi giét va giai phiu vao ngay thr 25 sau khi gay nhiém. Phat hién thay
c6 su tang kich thudc hach bach huyét ben, trung thit va mang treo rudt & 2 con lon
khong dugc tiém vacxin va lat cit hach bach huyét nhat mau. Mot lon con khong duogc
tiém vacxin khac c6 phdi dic, khong xep, phu phéi va va than c6 dém tring. TAt ca
cac lon con duoc tiém vacxin hoan toan khong co sy bét thudong bénh hoc nao (Bang 7
va 8)
Bang 7 — Su bat thudong v& bénh hoc ¢ lon dugc tiém vacxin va khong duge

tiém vacxin

Su bat thuong v& bénh hoc

Nhom Tang kich thugc Thén c6 L4 lach tang Bit thuong

hach bach huyét Phu phoi dém tréng kich thudce nhe khéc®
Nhém 1 0/5° 0/5 0/5 0/5 0/5
Nhém 2 0/5 0/5 0/5 0/5 0/5
Nhém 3 0/5 0/5 0/5 0/5 0/5
Nhom 4
N 2/5 1/5 1/5 1/5 0/5
(doi chung)

“Mau sb thé hién s luong lon duge giai phiu va t sO thé hién so lugng lon co bat
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thuong giai phau hoc
b Cac bat thuong khac bao gdm gan hoidc bang quang tang kinh thude nhe va chudng
rudt

Bang 8 thé hién két qua kiém tra mé bénh hoc hién vi cta l4t cit md va két qua
dénh gid virut huyét d6i véi PCV2 bing PCR. Quan sét thdy céc tén thuong md bénh
hoc & hach bach huyét nhu su can kiét bach ciu va sy thAm nhiém dai thuc bao & gé“m
nhu tit ca cac con lon khong duge tiém vacxin (nhom 4) va tAt ca cac mau hach bach
huyét thu dugc tir lon khong dugc tiém vacxin déu dwong tinh véi virut huyét PCV2.
Ngoai ra, quan sat duoc cac ton thuong md bénh hoc & phdi, nhu sy thAm nhiém té
bao viém & 3 con lon khéng dugc tiém vacxin va 2 trong s& cac miu md phdi dugce
14y mAu tir cac con lon khong dugc tiém vacxin dwong tinh v6i virut huyét PICV2. So
sanh vai cac con lon khong dugc tiém vacxin, cac con lgn dugc ti€ém vacxin ¢6 mirc
do ton thuong md bénh hoc va virut huyét PCV2 giam déang ké. Chi quan sat thdy c6
ton thuong mo bénh hoc & hach bach huyét cua 1 con lgn dugce tiém vacxin (lon s6 A4)
trong téng s& 15 con (nhém 1 dén nhom 3) va miu hach bach huyét duge ldy miu tir
lon duge tiém chang nay (Ion sé A4) 1a hach bach huyét duy nhat dwong tinh véi virut
huyét PCV3. Két qua nay cho thdy rang vacxin chia chung H ctia PCV2 bét hoat theo
sang ché c6 kha ning bao v¢ lon khoi bi nhiém PCV2 va ty 1€ bao vé dat tir 80% dén
100%.
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Dua vao tit ¢4 cac két qua nay, vacxin chira ching H ctia PCV2 bt hoat theo sang ché
6 thé gy mién dich hiéu qua & lon, béo vé lon duge tiém vacxin khong bi nhiém PCV2, giam
mire do ning va thoi gian ton tai virut huyét & lon, giam dén muc t6i thiéu cac tridu chung 1am
sang va lam tang trong luong co thé.

T4t nhién 12 c6 thé tién hanh nhidu thay ddi va cai bién cac phuong 4n d3 mo ta trén day
cta sang ché ma van nam trong pham vi clia séng ché nay. Theo d6, dé gitip tién bd khoa hoc
va thong tin c0 ich, sing ché duoc boc 16 va chi bi gidi han & pham vi ciia cac diém yéu cau bao

ho dinh kém.
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YEU CAU BAO HQ

1. Chung H cta circovirut typ 2 & lon (porcine circovirus type 2: PCV2), trong d6 trinh tu hé
gen cda chung nay la SEQ ID No: 1.

2. Ché phim gay mién dich chira chiing H ctia circovirut typ 2 & lon theo diém 1.

3. Ché pham gy mién dich theo diém 2, trong d6 ché pham nay con chira chit mang duoc

dung.
4. Ché phim gay mién dich theo diém 3, trong d6 chat mang nay 14 chét b6 trg.

5. Ché phim gy mién dich theo diém 2, trong d6 chung H cta virut PCV2 nay dugc xir Iy
bang qua trinh bt hoat.

6. Ché phim gay mién dich theo diém 2, trong d6 chung H ctia virut PCV2 nay bi lam giam

doc tinh; hoac la chu tric dudi phan tr, ADN.

7. Ché phim gay mién dich theo diém 2, trong d6 ché pham nay con chira it nhét mot khang
nguyén gy bénh duoc chon tir nhém bao gdm khéng nguyén clia virut cim lon (swine
influenza virus: SIV), khang nguyén gay hoi chimg rdi loan hd hép va sinh san & lon
(porcine reproductive and respiratory syndrome virus: PRRSV), khang nguyén cta vi
khudn mycoplasma, khdng nguyén clia parvovirut & lon (porcine parvovirus: PPV), khing

nguyén cia bénh viém quang va khang nguyén clia virut bénh dai gia.

8. Khang thé khang ching H clia circovirut typ 2 & lon, trong d6 khang thé nay c6 kha ning
gin két v6i virut PCV2 chira trinh ty SEQ ID No: 4, va trong do trinh tir hé¢ gen clia ching
H cua virut PCV2 1a SEQ ID No: 1.

9. Khang thé khang circovirut typ 2 & lon (PCV2) theo diém 8, trong d6 khang thé nay chira it
nhat mot khang thé trong s khang thé don dong, khéng thé da dong va khang thé duorc tao
ra biang k§ thudt di truyén.

10. Polynucleotit md hoéa polypeptit cia ching H cua virut PCV2 theo diém 1, trong d6
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11.

12.

13.

14.

15.

16.

22816
polynucleotit nay c6 trinh tw SEQ ID No: 5.
Polynucleotit theo diém 10, trong d6 polynucleotit ndy c6 trinh tur SEQ ID No: 4.

Kit dé phat hién ching H ctia circovirut typ 2 & lon, bao gdm dung cu phat hién 1a mot
hogc nhiéu hon mét thanh phan dugc chon tir nhém bao gdm khéang nguyén virut clia
chiing H ctia virut PCV2 theo diém 1, khang thé c6 kha nang gin két véi ching H cla virut
PCV2 theo diém 1, trong d6 trinh tir hé gen ctia ching H cta virut PCV2 1a SEQ ID No: 1,
polynucleotit ¢6 trinh tu SEQ ID No: 4, va manh axit nucleic phat hién trinh tur ctia SEQ ID
No: 1.

Kit theo diém 12, trong d6 khang nguyén ctia virut dugc léng phii trén vi dia ¢6 96 10.
Kit theo diém 13, trong d6 khang nguyén cta virut dugc xur ly bang qua trinh bt hoat.

Kit theo diém 12, trong d6 khéng thé chura it nhit mét thanh phan trong sb khéng thé don
dong, khéng thé da dong va khang thé dugc tao ra bang k¥ thudt di truyén.

Kit theo diém 12, trong d6 manh axit nucleic chira it nhit mot trinh tu trong 6 SEQ ID No:
8, SEQ ID No: 9, SEQ ID No: 10 va SEQ ID No: 11.
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FIG.14

FIG.1B
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DANH MUC TRINH TU

<110> SBC Virbac Limited

<120> Chung H cua circovirut typ 2 & lon (PCV2), ché phim gy mién dich chira ching

virut nay, va kit xét nghiém ching virut ndy

<160>11

<210>1
211> 1767
<212> ADN

<213> Chiing H cuia circovirut typ 2 ¢ lon

<220>

<223> Trinh tu hé gen cua chiing H cua circovirut typ 2 ¢ lon

<400> 1

accagcgcac
agaagagtgg
cttccgaaga
ttgttggcga
ttgtgaagaa
agaaagcgaa
tgatagaatg
gtaccttgtt
tcagaaattt
attggaagac
ctgctaattt
atggttacca
atgatctact
tacctttttt
cctcaactgce
ggaagaatgc
catgccctga
ttttattatt
atacatggtt
gaggcctaca
gttattgggt
ggagtggtag
ataggttagg
cactcccectg
tattctgtag

ttcggcagceg
aagaagcgga
cgagcgcaag
ggaaggtaat
gcaaactttt
aggaacagat
tggagctcct
ggagagcggg
ccgcgggcetyg
gaatgtacac
tgcagacccg
tggtgaagaa
gagactctgt
ggcccgeagt
tgtcccaget
tacagaacaa
atttccatat
cacttagggt
atacggatat
tggtctacat
tggaagtaat
gagaagggct
gcattggcct
tcaccectggg
tattcaaagg

gcagcacctc
ccccaaccac
aaaatacggg
gaggagggcc
aataaagtga
cagcagaata
agatctcaag
agtctggtga
gctgaacttt
gtcattgtgg
gaaaccacat
gtggttgtta
gatcgatatc
attctgatta
gtagaagctc
tccacggagg
gaaataaatt
taagtggggg
tgtagtcctg
ttccagtagt
cgattgtcct
gggttatggt
ttgttacaaa
tgattgggga
gcacagtgag

ggcagcacct
ataaaaggtg
agctcccaat
gaacacccca
agtggtattt
aagaatattg
gacaacggag
ccgttgcaga
tgaaagtgag
ggccacctgg
actggaaacc
ttgatgactt
ctttgactgt
ccagcaatca
tctatcggag
aagggggcca
actgagtctt
gtctttaaga
gtcgtatata
ttgtagtctc
atcaaggaca
atggcgggag
gttatcatct
gcagggccag
ggggcttgag

-39-

cagcagcaac
ggtgttcacg
ctccctattt
cctacagggg
tggtgccege
cagtaaagaa
tgacctctct
gcagcaccct
cgggaaaatg
gtgtggcaaa
acctagaaac
ttatggctgg
tgagactaaa
gacccegttg
gattacttcc
gttcgtcacc
ttttatcact
ttaaattctc
ctgttttcga
agccagagtt
ggtttcgggg
gagtagttta
agaataacag
aattcaacct

ccecectectg

atgcccagca
ctgaataatc
gattatttta
ttcgctaatt
tgccacatcg
ggcaacttac
actgctgtga
gtaacgtttg
cagaagcgtg
agcaaatggg
aagtggtggg
ctgcegtggg
ggtggaactg
gaatggtact
ttggtatttt
ctttccccece
tcgtaatggt
tgaattgtac
acgcagtgcc
gatttctttt
taaagtaccg
cataggggtc
cagtggagct
taaccttcct

ggggaagaaa

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



atcattaata
cttgacagta
ccagcggtaa
atggctgegg
aaacgaaaga

<210>2
<211>945
<212> ADN

<213> Chung H cua circovirut typ 2 ¢ lon

<220>

22816

ttaaatctca tcatgtccac attccaggag ggcgttctga ctgtggtttt

taaccgatgg tgcgggagag gcgggtgttg aagatgccat ttttecttcet

cggtggcggg ggtggactag ccaggggcgg cggcggagga tctggccaag
gggcggtgtc ttcgtctgecg gtaacgcctce cttggatacg tcatcgctga

agtgcgctgt

aagtatt

1560
1620
1680
1740
1767

<223> Trinh tw ADN ctia khung doc mé& 1 (open reading frame 1: ORF1) ciia chung H cua
circovirut typ 2 6 lon

<400>2

atgcccagca
ctgaataatc
gattatttta
ttcgctaatt
tgccacatcg
ggcaacttac
actgctgtga
gtaacgtttg
cagaagcgtg
agcaaatggg
aagtggtggg
ctgcegtggg
ggtggaactg
gaatggtact
ttggtatttt

ctttccececcece

<210>3
<211>314
<212>PRT

<213> Chung H cia circovirut typ 2 ¢ lon

<220>

agaagagtgg
cttccgaaga
ttgttggcga
ttgtgaagaa
agaaagcgaa
tgatagaatg
gtaccttgtt
tcagaaattt
attggaagac
ctgctaattt
atggttacca
atgatctact
tacctttttt
cctcaactgce
ggaagaatgc
catgccctga

aagaagcgga
cgagcgcaag
ggaaggtaat
gcaaactttt
aggaacagat
tggagctcct
ggagagcggg
ccgcgggetyg
gaatgtacac
tgcagacccg
tggtgaagaa
gagactctgt
ggcccgcagt
tgtcccaget
tacagaacaa
atttccatat

ccccaaccac
aaaatacggg
gaggagggcc
aataaagtga
cagcagaata
agatctcaag
agtctggtga
gctgaacttt
gtcattgtgg
gaaaccacat
gtggttgtta
gatcgatatc
attctgatta
gtagaagctc
tccacggagg
gaaataaatt

ataaaaggtg
agctcccaat
gaacacccca
agtggtattt
aagaatattg
gacaacggag
ccgttgecaga
tgaaagtgag
ggccacctgg
actggaaacc
ttgatgactt
ctttgactgt
ccagcaatca
tctatcggag

aagggggccea
actga

ggtgttcacg
ctccctattt
cctacagggg
tggtgcccge
cagtaaagaa
tgacctctct
gcagcaccct
cgggaaaatg
gtgtggcaaa
acctagaaac
ttatggctgg
tgagactaaa
gacccegttg
gattacttcc
gttcgtcacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900 -
945

<223> Trinh tu axit amin ctia khung doc m¢ 1 (ORF1) ctia ching H cua circovirut typ 2 ¢ lon

<400>3

Met Pro Ser Lys Lys Ser Gly Arg Ser Gly Pro Gln Pro His Lys Arg
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Trp

Arg

Gly

Val

65

Cys

Cys

Gln

Ser

Arg

145

Gln

Gly

Thr

Glu

Asp

225

Gly

Gln

Ala

Glu

Cys
305

Val
Glu
Asn
50

Lys
His
Ser
Gly
Gly
130
Asn
Lys
Cys
Tyr
Glu
210
Leu
Gly
Thr
Leu
Gln

290

Pro

<210>4
<211>705

Phe
Leu

35
Glu

Lys
Ile
85

Lys
Gln
115
Ser
Phe
Arg
Gly
Trp
195
Val
Leu
Thr

Pro

Tyr
275

Ser

Glu

Thr

20

Pro

Glu

Gln

Glu

Glu

100

Arg

Leu

Arg

Asp

Lys

180

Lys

Val

Arg

Val

Leu

260

Arg

Thr

Phe

Leu

Ile

Gly

Thr

Lys

Gly

Ser

Val

Gly

Trp

165

Ser

Pro

Val

Leu

Pro

245

Glu

Arg

Glu

Pro

Asn

Ser

Arg

Phe

70

Ala

Asn

Asp

Thr

Leu

150

Lys

Lys

Pro

Ile

Cys

230

Phe

Trp

Ile

Glu

Tyr
310

Asn
Leu
Thr
55

Asn
Lys
Leu
Leu
Val
135
Ala
Thr
Trp
Arg
Asp
215
Asp
Leu
Tyr
Thr
Gly

295
Glu

22816

Pro
Phe
40
Pro
Lys
Gly
Leu
Ser
120
Ala
Glu
Asn
Ala
Asn
200
Asp
Arg
Ala
Ser
Ser
280

Gly

Ile

Ser

25

Asp

His

Val

Thr

Ile

105

Thr

Glu

Leu

Val

Ala

185

Lys

Phe

Tyr

Arg

Ser

265

Leu

Gln

Asn

-41-

10
Glu

Tyr

Leu

Lys

Asp

90

Glu

Ala

Gln

Leu

His

170

Asn

Trp

Tyr

Pro

Ser

250

Thr

Val

Phe

Tyr

Asp Glu Arg Lys
30

Phe Ile Val Gly

45
Gln Gly Phe Ala
60

Trp Tyr Phe Gly

75

Gln Gln Asn Lys

Cys Gly Ala Pro
110

Val Ser Thr Leu
125

His Pro Val Thr

140

Lys Val Ser Gly

155

Val Tle Val Gly

15
Lys

Glu

Asn

Ala

Glu

95

Arg

Leu

Phe

Lys

Pro

175

Ile

Glu

Phe

Arg

80

Tyr

Ser

Glu

Val

Met

160

Pro

Phe Ala Asp Pro Glu Thr

190

Trp Asp Gly Tyr His Gly

205
Gly Trp Leu Pro
220
Leu Thr Val Glu
235
Ile Leu Ile Thr

Ala Val Pro Ala
270
Phe Trp Lys Asn
285
Val Thr Leu Ser
300

Trp

Thr

Ser

255

Val

Ala

Pro

Asp
Lys
240
Asn
Glu

Thr

Pro



<212>ADN

<213> Chiing H cua circovirut typ 2 ¢ lon

<220>

22816

<223> Trinh tw ADN ctia khung doc m& 2 (open reading frame 2: ORF2) ciia ching H cua
circovirut typ 2 ¢ lon

<400> 4

atgacgtatc caaggaggcg ttaccgcaga cgaagacacc gcccccgcag ccatcttgge 60
cagatcctec geccgecgece ctggctagte caccccecgee accgttaccg ctggagaagg 120
aaaaatggca tcttcaacac ccgcctctece cgcaccatcg gttatactgt caagaaaacc 180
acagtcagaa cgccctcctg gaatgtggac atgatgagat ttaatattaa tgattttcett 240
ccececcaggag ggggctcaag ccccectcact gtgccctttg aatactacag aataaggaag 300
gttaaggttg aattctggcc ctgctcccca atcacccagg gtgacagggg agtgagctce 360
actgctgtta ttctagatga taactttgta acaaaggcca atgccctaac ctatgacccc 420
tatgtaaact actcctcccg ccataccata acccagccct tctectacca ctcecggtac 480
tttaccccga aacctgtcct tgataggaca atcgattact tccaacccaa taacaaaaga 540
aatcaactct ggctgagact acaaactact ggaaatgtag accatgtagg cctcggcact 600
gcgttcgaaa acagtatata cgaccaggac tacaatatcc gtataaccat gtatgtacaa 660
ttcagagaat ttaatcttaa agacccccca cttaacccta agtga 705
<210>5

<211>234

<212>PRT

<213> Chuing H cua circovirut typ 2 ¢ lon

<220>

<223> Trinh tr axit amin ctia khung doc mé 2 (ORF2) cia chung H ctia circovirut typ 2 ¢ lon

<400>5

Met Thr Tyr
1 5
Gly Gln
20
Tyr

Pro Arg Arg Arg Tyr Arg Arg Arg Arg His

10
Arg Pro Trp Leu

Arg Pro
15

Val His

30

Asn Thr

Arg

Ser His Leu Ile Leu Arg Arg Pro

25
Arg His Arg Lys
35

Arg

Arg Arg Arg
40

Thr

Asn Gly Ile Phe
45
Lys Lys Thr Thr
60
Phe Asn Ile Asn
75

Thr Val Pro Phe
90

Trp Pro Cys Ser

Trp Arg

Ser Thr Ile Val

50

Ser

Leu Gly Tyr Thr

55
Met

Val Arg

Pro Asn Val Met

65

Pro

Leu
80
Tyr

Trp Asp
70

Ser

Arg Asp Phe

Pro Gly Gly Gly Ser Pro Leu

85
Val

Glu Tyr
95

Pro Ile

110

Ile Val Glu Phe

105

Arg Arg Lys Thr

100

Lys
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Gln Gly Val Ser Thr Ala

120
Leu Thr Tyr

Asp Ser
115

Thr

Arg Gly Val Ile Leu Asp Asp Asn
125
Asp Pro Tyr Val Asn Tyr
140
Ser Tyr His
155

Ile Asp Tyr

Phe Val
130

Ser

Ala Ala
135

Thr

Lys Asn

Thr Ile
150
Val

Ser His
145

Phe

Arg Gln Pro Phe Ser Arg Tyr
160
Phe Gln Pro
175
Thr Gly Asn
190

Ile Tyr Asp

Thr Pro Leu
165

Asn

Pro Lys Asp Arg Thr
170
Trp Leu Arg
185
Thr Ala Phe
200

Thr Met Tyr

Asn Asn Lys Arg Gln Leu Leu Gln Thr

180
Val Glu Asn Ser

205
Val Gln Phe

220

His Leu
195

Tyr

Val Asp Gly Gly

Gln Ile Ile
215

Leu

Asp Asn
210

Leu

Arg Arg Glu Phe

Pro
230

Asn Pro

225

Lys Asp Asn Pro Lys

<210>6

<211>315

<212> ADN

<213> Chung H cua circovirut typ 2 ¢ lon

<220>

<223> Trinh tw ADN ctia khung doc mé 3 (open reading frame 3: ORF3) ctia ching H cua
circovirut typ 2 ¢ lon

<400> 6

atggtaacca tcccaccact tgtttctagg tggtttccag tatgtggttt ccgggtctge 60
aaaattagca gcccatttge ttttgccaca cccaggtggc cccacaatga cgtgtacatt 120
cgtcttccaa tcacgcttct gcattttccc gctcactttc aaaagttcag ccagcccgceg 180
gaaatttctg acaaacgtta cagggtgctg ctctgcaacg gtcaccagac tcccgctctce 240
caacaaggta ctcacagcag tagagaggtc actccgttgt ccttgagatc taggagctcc 300
acattctatc agtaa 315
<210>7

<211> 104

<212>PRT

<213> Chung H ctia circovirut typ 2 & lon

<220>

<223> Trinh tu axit amin ctia khung doc mé 3 (ORF3) cua ching H cia circovirut typ 2 ¢ lon

<400>7
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Met Val Thr Ile Pro Pro Leu Val Ser Arg Trp Phe Pro Val Cys Gly

1 5 10 15

Phe Arg Val Cys Lys Ile Ser Ser Pro Phe Ala Phe Ala Thr Pro Arg
20 25 30

Trp Pro His Asn Asp Val Tyr Ile Arg Leu Pro Ile Thr Leu Leu His

35 40 45
Phe Pro Ala His Phe Gln Lys Phe Ser Gln Pro Ala Glu Ile Ser Asp
50 55 60

Lys Arg Tyr Arg Val Leu Leu Cys Asn Gly His Gln Thr Pro Ala Leu

65 70 75 80

Gln Gln Gly Thr His Ser Ser Arg Glu Val Thr Pro Leu Ser Leu Arg

85 90 95

Ser Arg Ser Ser Thr Phe Tyr Gln
100

<210>8

<211>21

<212> ADN

<213> Trinh tw nhén tao

<220>

<223> Poan mdi/ doan do dé phat hién circovirut typ 2 & lon

<400> 8
GTGAAGTGGT ATTTTGGTGC C 21

<210>9

<211>21

<212> ADN

<213> Trinh ti nhan tao

<220>

<223> Poan modi/ doan do dé phathién circovirut typ 2 & lon

<400>9
GICTTCCAAT CACGCTICIG C

<210>10

<211>20

<212> ADN

<213> Trinh tu nhan tao
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<220>
<223> Doan mdi/ doan do dé phat hién circovirut typ 2 & lon

<400> 10
TGTTGGCGAG GAGGGTAATG ' 20

<210> 11
<211>20

<212>ADN

<213> Trinh tu nhan tao

<220>

<223> Poan moi/ doan do dé phat hién circovirut typ 2 & lon

<400> 11
TGGGACAGCA GTTGAGGAGT 20
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