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Linh vwe k§ thuit dwoe dé cip

Sang ché d& cap dén circovirut lon. Cu thé hon, sang ché dé cap dén ché phdm
vacxin chira khang nguyén ORF2 cia bién ching PCV2b va viéc sit dung né trong
vacxin d& bao vé lon chéng lai PCV2, k& ca bién chung cua circovirut lgn typ 2b
(PCV2b) c6 doc tinh cao, va hdi ching cdi coc sau cai sita (Post-weaning

Multisystemic Wasting Syndrome: PMWS).

Tinh trang ky thuit ciia sing ché

Circovirut lgn typ 2 (Porcine circovirus type 2: PCV2), mot thanh vién cta ho
virut Circovirida, chi virut Circovirut, 1a virut nhé hinh tron khoéng ¢6 v6 boc dugc phat
hién 14n d4u tién vao nim 1998. PCV2 1a mjt trong hai thé gay bénh thuong gip nhét
trong nganh chin nudi lon, thé gdy bénh con lai 1a Mycoplasma hyopneumoniae (M.
hyo). Lon bi nhiém PCV2 c6 hoi chirng thuong dugc goi 1a hdi chitng coi coc sau cai
sita (PMWS). PMWS dugc dic trung vé mit 1am sang bdi tinh trang gy mon, da nhot
nhat, phat trién kém, kho thd, tiéu chay, va vang da. Ngoai PMWS, PCV2 lién quan dén
mot s6 bénh khdc bao gdm bénh gia dai, hoi chimg ho hip va sinh san & lon (porcine
reproductive and respiratory syndrome: PRRS), bénh viém phdi dia phuong, bénh
Glasser, bénh viém mang ndo do lién cau khuén, bénh nhidm salmonella, bénh nhiém E.
coli sau cai sita, bénh viém gan dinh dudng, va bénh viém phé quan-phdi mung mu.
Céc biéu hién 1am sang khac nhau cta bénh nhiém PCV2 & lon trong cac nhom tudi
duoc biét 1a bénh lién quan dén circovirut lon (Porcine Circovirus Associated Disease:
PCVAD) va dugc ddc trung boi tinh trang gdy mon va cham phat tridn. Virut PRRS,
virut gdy bénh ciim lgn (Swine Influenza Virus: SIV), vi khudn M. hyo, va céc vi khudn
khéc duge cho 1a cic ddng nhan t6 chinh trong qud trinh phét trién bénh PCVAD.
PCVAD tiép tuc 12 mdi de doa d6i v6i nganh chin nudi lon, gy tén that 16n v& kinh té.

Hién nay, thé phan 14p cia PCV2 dugc chia nhod tiép thanh ba kiéu gen: PCV2a,
PCV2b, va PCV2c. PCV2 chtta hai khung doc m& chi yéu ma hoa protein lién quan
dén su sao chép (ORF1, 945 nucleotit), va vo capsit cia virut (ORF2, 702 nucleotit).
PCV2 di bién ddi di truyén dang ké trong nhitng nérn gin day. PCV2 dot bién méi xuét
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hién c6 mot lysin bd sung (K) & ddu C ciia protein vé capsit dugc ma héa boi ORF2 so
vé6i cac kiéu gen PCV2a va PCV2b cb dién duge phéan 1ap vao nam 2008 tir mau huyét
thanh ca lgn b sdy thai (Guo et al., 2010, Virology Journal 7: 273). Trong PCV2 dot
bién méi xuit hién nay, su mét mot bazo & vi tri 1039 trong trinh tu hé gen dan dén su
dot bién ctia codon két thuc (tir UAA thanh AAG) trong ORF2, & tao ra gen ORF2 ¢6
705 nucleotit va codon két thiic méi (Guo et al., 2011, Virology Journal 8: 291). Ngoai
ra, Knell va cac ddng tac gia da théng bao ring cac dot bién co thé xay ra trong gen
ORF2, do sy mit mdt bazo (T) dugc phat hién & vi tri 1042 trong hé gen c¢6 1767
nucleotit ciia mot chiing virut (ma s§ Iuu giit trong Ngan hang gen s6 AY713470), diéu
nay dan t6i su kéo dai mot axit amin (lysin) & diu C cia protein vo capsit duge ma hoa
bdi ORF2 (Knell et al., 2005, Veterinary Microbiology 109: 169-177). Olvera va cac
ddng tac gia ciing thong bdo su kéo dai mot gde lysin & ddu C cua protein vo capsit do
su dot bién & codon két thuc cia ORF2 (Olvera et al., 2007, Virology 357: 175- 185).
Ngoai ra, ching PCV2 dugc goi 12 “JSTZ” ¢6 mi s6 luu gitt s6 JQ413808 trong Ngan
hang gen dugc phét hién va x4c dinh trong miu phin ctia lgn con bi bénh tiéu chay
ning & Trung Quéc, va hé gen diy du c6 1767 nucleotit cia néd duge giai trinh ty (Li et
al., 2012, Journal of Virology (jvi.asm.org), p. 4716). Phan tich phat sinh gidng loai dua
trén hé gen ciia chiing PCV2 JSTZ va ORF ciia cac ching PCV2 Trung Qudc khéc cho
thiy rang ching PCV2 JSTZ thudc mot kidu gen méi & Trung Quéc (Li et al., 2012 néu
trén).

Guo va cac ddng tac gia da danh gia doc tinh tuong ddi ctia chung PCV2 dot
bién dugc goi 1a PCV2b/rBDH hoic BDH (ma s luu gilt trong Ngin hang gen
(GenBank) 1a HM038017), chiing ndy dwgc phét hién vao nim 2008 trong mau l4y tir
lon bi sdy thai méc hoi ching PMWS, va d4 khéng dinh ddc tinh cao hon cta ching
PCV2 dbt bién & lon con so véi ddc tinh lién quan dén céc kiéu gen cua PCV2a va
PCV2b c6 dién (Guo et al., 2012, PLoS ONE (plosone.org), Vol. 7, Issue 7, e41463, 1-
10). Chiing PCV2 dot bién nay giy ra cac diu hiéu ning hon phu hop v6i hdi ching
PMWS, dugc dic trung béi tinh trang gdy mon, ho, kho thd, tiéu chay, c6 16p phu trén
16ng tho rép va suy nhuge. Ngodi ra, cac tn thuong bénh 1y va tinh trang virut huyét,
cling nhu tai lugng virut trong cac hach bach huyét, amidan, va lach, & lgn con dugc thir
thach bing ching PCV2 ddt bién 12 ning hon dang k& so véi & cac nhém duge thi

thach bing PCV2a va PCV2b cb dién. Ngoai ra, mirc ting trong trung binh hang ngay
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thip hon déng ké dugc ghi nhan & nhém dugc thir thach bing ching PCV2 ddt bién so
v6i & cac nhom duge thir thach bing cac kiéu gen cta virut PCV2a va PCV2b dang
thinh hanh (Guo et al., 2012, n€u trén).

Hai chung PCV2 1a ching US22625-33 va US22664-35, dugc x4c dinh gin day
trong céc truomg hop nghi ngd thét bai vacxin & lgn bi PMWS trong hé théng san xuit &
My (Xiao et al., 2012, Journal of Virology (jvi.asm.org), Vol. 86, No. 22, trang 12469).
Hé gen ddy du cia hai ching US nay dugc phat hién 13 bao gbm 1767 nucleotit, va kich
thudc gen ORF2 cua n6 13 705 nucleotit, md hoa protein ORF2 c6 234 axit amin, kich
thuéc ndy dai hon mot axit amin so véi kich thugc cua PCV2 thong thudng. Phan tich
phat sinh giéng loai ddi véi trinh tw nucleotit cia ORF2 cua cac ching PCV2a va
PCV2b cb dién goi ¥ ring ca hai ching PCV2 & My 1a US22625-33 va US22664-35
d8u c6 lién hé chit ché voi PCV2b. So véi PCV2b ¢b dién, sy mit mot bazo trong gen
ORF?2 dén t6i sy bd sung mét axit amin (lysin) vao dAu C cua protein ORF2. Két qua so
sénh va phan tich trinh ty bing phuong phép BLAST cho thiy ring ca hai ching PCV2
& My déu c6 mirc d6 trong ddng cao (99,9%) véi chiing PCV2 1a BDH dugc phat hién
¢ Trung Quéc, va dugc thong bdo 1a c6 ddc tinh gia ting. Mot dot bién cam
(1677A—1677T) trong ORF1 dugc phat hi¢n gitta BDH va hai chung PCV2 d6t bién &
M. Theo tiéu chi méi v& cach goi tén va dinh nghia kiéu gen ciia PCV2 (Cortey, et al.,
2011, Vet. Microbiol. 149:522-523; Segales, et al., 2008, Vet. Rec. 162:867-868), tit ca
cac ching PCV2 dot bién méi nay co thé dugc phén loai thanh kiéu gen PCV2b, dua
trén phan tich phat sinh gidng loai di véi trinh tw nucleotit ctia gen ORF2 (Xiao et al,,
2012, néu trén).

Do ddc tinh gia tang dugc théng béo clia bién ching ciia PCV2b méi, cling nhu
sw ¢6 mit ciia né trong cac trudng hop nghi ngd thit bai vacxin & M§, cin c¢6 vacxin
hitu hiéu chéng lai bién ching ctia PCV2b méi nay. Tt hon néu vacxin nay s& tuong

hgp v6i cac khang nguyén khéc cta lon, nhu M. hyo va virut PRRS.

Ban chit k§ thuit ciia sang ché

Sang ché d& xuit ché phdm vacxin dé bao vé lgn chdng lai PCV2, ké ca bién
ching cta circovirut lon typ 2b (PCV2b) c6 ddc tinh cao, ché phim nay chira polypeptit
ORF2 ctia bién ching PCV2b, trong d6 polypeptit ORF2 chira leuxin (L) & vi tri 89,
threonin (T) & vi tri 90, va aspargin (N) & vi tri 134 theo cach danh s6 ciia SEQ ID NO:
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1. Theo mdt phwong an, ché phim nay con c6 tac dung bao vé khac ching dbi véi cac
chiing PCV2a va PCV2b cb dién.

Theo mdt phuong 4n, ché phdm nay & dang virut toan phin bién ching PCV2b
duoc bét hoat chira va/hoic biéu hién polypeptit ORF2 ciia bién ching PCV2b.

Theo mdt phuong 4n khac, ché phidm nay & dang virut thé kham bét hoat, trong
d6 virut thé kham nay 1a circovirut lon typ 1 tai tb hop dugc bit hoat chira va/hoidc bidu
hién polypeptit ORF2 ctia bién chiing PCV2b.

Theo mdt phwong 4n khac nita, ché phim nay & dang polypeptit ORF2 cla
PVC2b bién dbi tai td hop dugc phén lap. Theo mdt phuong 4n, polypeptit ORF2 cua
PVC2b bién dbi tai t& hop dwoc phan lap duoc bidu hién tir vecto. Theo mot phuong 4n
khéac, vecto ndy 1a baculovirut hodc parapoxvirut. Theo mdt phuong an khac, vecto nay
14 vecto séng hoic bét hoat.

Theo mot phuong 4n, polypeptit ORF2 cia bién ching PCV2b chira leuxin (L) &
vi tri 89, threonin (T) & vi tri 90, va aspargin (N) & vi tri 134 theo cach d4nh s6 ctia SEQ
ID NO: 1, con chtra it nhit mét gbc duoc chon tir nhém bao gdm: lysin (K) & gbe 59,
lysin (K) & gbc 234, threonin (T) & gbc 190, isoleuxin (I) & gbc 53, asparagin (N) & gbc
68, arginin (R) hoic glyxin (G) & gbc 169, va isoleuxin (I) & gbc 215 theo cach danh sb
cia SEQ ID NO: 1 (SEQ ID NO: 1).

Theo mdt phuong 4n khéc, polypeptit ORF2 cuia bién ching PCV2b chira leuxin
(L) & vi tri 89, threonin (T) & vi tri 90, va aspargin (N) & vi tri 134 theo cach danh sb
cia SEQ ID NO: 1, polypeptit niy con chira lysin (K) & gbc 59 va ly sin (K) & gbc 234
theo cach d4nh sb cua SEQ ID NO: 1.

Theo mot phuong 4n khac, polypeptit ORF2 ctia bién ching PCV2b chira leuxin
(L) & vi tri 89, threonin (T) & vi tri 90, aspargin (N) & vi tri 134, lysin (K) & gbc 59 va
lysin (K) & gbc 234, theo cach d4nh s§ ctia SEQ ID NO: 1, con chira threonin (T) & gbe
190, isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hogc glyxin (G) & gbc
169, va isoleuxin (I) & gbc 215 theo cach danh sb cua trinh tu nhan biét sb 1.

Theo mét phuong 4n, polypeptit ORF2 ciia PCV2 di bién dbi duoc thé hién bing
trinh ty axit amin néu trong SEQ ID NO: 1, ho3c doan cia no.

Theo mot phuong 4n khéc, ché phdm theo sang ché chira polypeptit ORF2 cua

PCV2 di bién dbi con chira it nhat mot khang nguyén bd sung cia lgn. Theo mot
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phuong 4n, it nhit mot khang nguyén bd sung nay c6 tac dung bao vé chéng lai bénh &
lon gdy bdi vi sinh vat.

Theo mot phuong é&n, vi sinh vat bao gém vi khun, virut, hodc dong vét nguyén
sinh. Theo m{t phuong an khéc, vi sinh vét dugc chon tlr, nhung khdng chi giéi han &,
céc vi sinh vt sau: virut gdy hoi chimg hd hip va sinh san & lon (porcine reproductive
and respiratory syndrome virus: PRRSV), parvovirut & lon (porcine parvovirus: PPV),
Haemophilus parasuis, Pasteurella multocida, Streptococcum suis, Staphylococcus -
hyicus, Actinobacilllus pleuropneumoniae, Bordetella bronchiseptica, Salmonella
choleraesuis, Salmonella enteritidis, Erysipelothrix rhusiopathiae, Mycoplama
hyorhinis, Mycoplasma hyosynoviae, vi khuln leptospira, Lawsonia intracellularis,
virut gdy bénh cim lon (swine influenza virus: SIV), khang nguyén cta Escherichia
coli, Brachyspira hyodysenteriae, coronavirut gdy bénh hé hp & lon, virut gdy dich tiéu
chay & lgn (Porcine Epidemic Diarrhea: PED), rotavirut, Torque teno virut (TTV), virut
cu bao & lgn, virut dudong rudt & lon, virut gdy bénh viém nio-co tim, tdc nhan gy bénh
Aujesky, bénh dich ta lgn (Classical Swine fever: CSF) va tic nhan gdy bénh viém da
day-rudt truyén nhim & lon, hodc hdn hop cua ching.

Theo mot sé phuong an, ché phim theo sang ché con chira chit phu trg. Theo
mdt phuong an, chét phu trg ndy dugc chon tir, nhung khong chi gidi han &, chét phu
trg dang du trong nudc, chit phy trg polyme va nude, chit phu tro dang nuéc trong
dau, chét phu trg nhém hydroxit, chit phu trg vitamin E va hdn hop cia ching. Theo
mdt phuong 4n khéc, ché phdm theo sang ché con chira chit mang dugc dung.

Séang ché con dé xult phuong phéap giy mién dich cho lon chéng lai PCV2, ké ca
bién ching ctia PCV2b, phuong phap nay bao gdm viée cho lon st dung ché phim theo
sang ché nhu duoc md ta & trén. Ché phdm nay bao gdm polypeptit ORF2 cuia bién
chiing PCV2b, trong d6 polypeptit ORF2 nay bao gdm leuxin (L) & vi tri 89, threonin
(T) & vi tri 90, va aspargin (N) & vi tri 134 theo cach danh sd ciia SEQ ID NO: 1. Nhu
dugc md ta & trén, polypeptit ORF2 ctia bién ching PCV2b nay c¢6 thé con bao gdm it
nhit mét gbc dugc chon tir cac gbe sau: lysin (K) & gbe 59, lysin (K) & gbe 234,
threonin (T) & gbc 190, isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hodc
glyxin (G) & gbc 169, va isoleuxin (I) & gbc 215 theo cach danh sé ciia SEQ ID NO: 1.

Theo mdt phuong 4n, ché phim dé st dung theo sang ché bao gdm virut chira

va/hodc biéu hién polypeptit ORF2 ciia bién ching PCV2b. Theo mdt phwong 4n khic,
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ché phdm d& st dung theo sang ché bao gdm polypetit ORF2 cuia virut PCV2b téi td
hop dugc phén 1ap.

Theo mot phuong 4n ctia phuong phap theo sang ché, ché phim nay c6 thé duge
sir dung qua dudng trong co, trong chén bi, qua da, dudi da, trong miii, hodc dudng
miéng, hodc bing cac dudng khac ma ngudi ¢6 hidu biét trung binh trong linh vic nay
da biét. Theo mdt phuong 4n khéc, ché phém ndy dugc st dung theo mot lidu duy nhét.
Theo mot phuong an khac nita, ché phim nay duoc st dung theo hai lidu.

Theo mdt phuong an khac, ché phim nay duoc sir dung cho lon c¢6 khang thé tir
me khang PCV2.

Theo mot phuong 4n, ché phdm nay dwgc st dung cho lgn ba tudn tudi hoic
nhiéu tun tudi hon.

Sang ché con @& xuét kit. Kit ndy bao gém lo chira ché phdm vacxin theo sing
ché dé bao vé lon chdng lai bién chung cua circovirut lon typ 2b (PCV2b) c6 ddc tinh
cao. Ché phim vacxin nay bao gdm polypeptit ORF2 ciia bién ching PCV2b, trong d6
polypeptit ORF2 nay bao gbém leuxin (L) & vi tri 89, threonin (T) & vi tri 90, va aspargin
(N) & vi tri 134 theo cach déanh s6 cua trinh tu nhan biét s§ 1. Nhu duge mé ta & trén,
polypeptit ORF2 ctia bién chiing PCV2b nay c6 thé con bao gdm it nhat mot gde dugc
chon tir cac gde sau: lysin (K) & gbc 59, lysin (K) & gbc 234, threonin (T) & gbe 190,
isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hodc glyxin (G) & gbc 169,
va isoleuxin (I) & gbc 215 theo cach danh sb cua SEQ ID NO: 1.

Theo mét phwong 4n cua kit theo sang ché, ché phdm vacxin & dang virut chira
va/hodic biéu hién polypeptit ORF2 cta bién chiing PCV2b. Theo mdt phwong 4n khac
ctia kit theo sang ché, ché phdm vacxin & dang polypeptit ORF2 ciia PVC2b bién dbi tai
t6 hop dugc phéan lap.

Theo mdt phuong 4n cia kit theo sang ché, ché phim vacxin trong lo & dang ché
phim 16ng dé st dung ngay. Theo mot phwong an khéc cua kit theo sang ché, ché phim
vacxin trong 1o & dang d6ng khd. Theo mét phwong 4n khac, kit theo sang ché c6 thé
chira chét pha lodng. Theo mot phuong an khac nita, kit theo sang ché c6 thé con bao

gdm huéng din st dung chira thong tin vé cach sir dung ché phim vacxin.

Mo ta van tat cac hinh vé

Fig.1 thé hién két qua sép thing hang trinh ty axit amin giita trinh tw vé capsit
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ctia bién ching ctia PCV2b dugc goi 12 “PCV2B-DIV-MUT?”, va trinh ty vo capsit cla
chiing PCV2a cb dién (dugc goi 1a ISU-40895) va ching PCV2b cb dién (dugc goi 14
NMB).

Fig.2 12 db thi thé hién gia tri trung binh theo phwong phép binh phuong nhé
nhét cia s§ ban sao ADN theo ngay thir nghiém. *T4t ca cac gia tri bing “0” dugc
chuyén thanh bing 1 dé vé& db thi.

Fig.3 1a d thi thé hién gi4 tri trung binh theo phuong phap binh phuong nhé
nhit ciia mirc d9 thai virut qua phén (s§ ban sao ADN) theo ngdy thir nghiém sau khi
thir thach.* T4t ca cac gié tri bing “0” dugc chuyén thanh 1 dé v& db thi.

Fig.4 14 b thj thé hién két qua phéan tich ELISA vé lwgng PCV?2 trung binh binh
phwong nho nhét da timg duong tinh trong huyét thanh theo ngay thir nghiém va chiing
ngua.

Fig.5 1a @b thi thé hién gi4 tri trung binh binh phuong nhé nhét cta s ban sao
ADN theo ngay thir nghiém.

Fig.6 12 db thi thé hién gi4 tri trung binh binh phuong nho nhét duge bién ddi
ngugc cta mirc thai virut qua phén (s6 ban sao ADN) theo ngiy didu tri sau khi thir
théch.

Fig.7 1 db thi thé hién két qua phan tich ELISA vé lugng PCV2 trung binh binh
phuong nhé nhét cho thiy huyét thanh duong tinh theo ngay thir nghiém.

M?b té vén tit cde trinh tu

Nhu duge sit dung & déy, thé phan 14p PCV2 dugc thé hién bang cac SEQ ID
NO: 1 dén 57 va 66 1a cac vi du dai dién vé& céc bién ching ciia PCV2b.

SEQ ID NO: 1 12 trinh tu axit amin tvong Ung v&i vé capsit c6 chidu dai ddy da
cta bién chung cia PCV2b duge goi 1a PCV2B-DIY-MUT.

SEQ ID NO: 2 12 trinh tu nucleotit ma hoa vé capsit c6 chidu dai diy du ctia bién
chiing cia PCV2b duge goi 1a PCV2B-DIV-MUT.

SEQ ID NO: 3 14 trinh ty axit amin twong tng v6i vo capsit c6 chiéu dai ddy da
ctia ching PCV2: 798-1, ¢6 ma sb lwu giit trong Ngan hang gen 13 AB462384.

SEQ ID NO: 4 14 trinh tu nucleotit ma héa vé capsit ¢6 chiéu dai day du cta
chiing PCV2: 798-1, c6 ma sb luu gitr trong Ngan hang gen 13 AB462384.

SEQ ID NO: 5 1 trinh ty axit amin twong tng v6i vo capsit ¢6 chiéu dai ddy dua
ctia chung PCV2: FF, c¢6 ma sb luu giit trong Ngan hang gen 1a DQ231516.
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SEQ ID NO: 6 1a trinh ty nucleotit ma héa vé capsit c6 chidu dai ddy di cua
ching PCV2: FF, c6 mad s6 Iuu gitr trong Ngan hang gen 1a DQ231516.

SEQ ID NO: 7 1a trinh tyr axit amin twong ng v&i vo capsit c6 chidu dai ddy da
cta ching PCV2: VC 2002-k2, ¢6 ma s6 luu git trong Ngan hang gen 1a EF990645.

SEQ ID NO: 8 la trinh ty nucleotit ma héa vé capsit co chidu dai diy du cta
ching PCV2: VC 2002-k2, ¢6 ma sd lru giit trong Ngan hang gen 1a EF990645.

SEQ ID NO: 9 1a trinh ty axit amin tuong tng véi vO capsit ¢O chidu dai diy da
cta PCV2 dugc phén 14p: GY09, ¢6 ma sd luu giit trong Ngan hang gen 1a GQ845025.

SEQ ID NO: 10 1a trinh ty nucleotit ma@ hoa vd capsit co chidu dai ddy du cia
chung PCV2: GY09, c6 mi s6 luwu giit trong Ngan hang gen 1a GQ845025.

SEQ ID NO: 11 1a trinh ty axit amin tuong (mg v&i vo capsit ¢6 chiéu dai diy da
cia PCV2 duogc phan 1ap: XS09, c6 ma s6 Iuu giit trong Ngan hang gen 1a GQ845028.

SEQ ID NO: 12 14 trinh tw nucleotit ma hoa vé capsit ¢ chiéu dai diy da cta
ching PCV2: XS09, c6 ma s lru giit trong Ngan hang gen 1a GQ845028.

SEQ ID NO: 13 14 trinh tu axit amin twong Ung véi vé capsit c6 chiéu dai diy dua
ctia PCV2 duoc phén lap: SD1d01, co6ma s§ luu gitt trong Ngin hang gen Ia
HM535640.

SEQ ID NO: 14 1a trinh tw nucleotit ma hoa vé capsit ¢6 chiéu dai diy du cia
PCV2 duoc phéan 14p: SD1d01, c6 ma sb luu gt trong Ngan hang gen 1a HM535640.

SEQ ID NO: 15 14 trinh ty axit amin twong (mg v&i vo capsit ¢6 chiéu dai day da
cia PCV2 dugc phan lap: SDId02, c¢6 mad sé luu giit trong Ngin hang gen i
HM755880.

SEQ ID NO: 16 1a trinh ty nucleotit ma héa vo capsit ¢6 chidu dai diy du coa
PCV2 dugc phan 14p: SD1d02, c¢6 ma s Iuu giit trong Ngan hang gen 14 HM755880.

SEQ ID NO: 17 14 trinh tu axit amin twong tng v&i vo capsit ¢6 chidu dai ddy du
ctia PCV2 dugc phén 1ap: HMO1, ¢6 ma sb luu giit trong Ngan hang gen 1a HM755881.

SEQ ID NO: 18 1a trinh tw nucleotit ma hoa vo capsit c6 chidu dai diy di cia
PCV2 dugc phan lap: HMO1, c6 ma s lwu giit trong Ngan hang gen 13 HM755881.

SEQ ID NO: 19 1a trinh t axit amin twong ung véi vo capsit c6 chiéu dai ddy du
ctia ching PCV2: NIVS-1, ¢6 mi s luu giit trong Ngan hang gen 14 HQ378157.

SEQ ID NO: 20 1a trinh tw nucleotit ma hoa vé capsit c6 chidu dai ddy da cia
ching PCV2: NIVS-1, ¢6 ma s6 luu giit trong Ngan hang gen 1d HQ378157.
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SEQ ID NO: 21 14 trinh ty axit amin trong ing v6i vé capsit ¢6 chiéu dai ddy du
cia PCV2 dugc phan lap: C/2010-2*, c6 ma s luu giir trong Ngan hang gen i
JF683394.

SEQ ID NO: 22 1a trinh ty nucleotit ma héa vd capsit cé chidu dai ddy da cua
PCV2 dugc phan lap: C/2010-2*, c6 ma sd luu giit trong Ngan hang gen 1a JF683394.

SEQ ID NO: 23 4 trinh t axit amin twong tmg véi vé capsit c6 chiéu dai ddy du
cia PCV2 dugc phan 1ap: G/2009-2, c6 ma sd luu giit trong Ngan hang gen la
JF683408.

SEQ ID NO: 24 14 trinh tu nucleotit ma héa vo capsit ¢6 chidu dai day du cta
PCV2 dugc phan 1ap: G/2009-2, c6 ma sb luwu giit trong Ngan hang gen 12 JF683408.

SEQ ID NO: 25 14 trinh tu axit amin twong @ng véi vé capsit c6 chiu dai ddy da
ctia PCV2 duge phan 1ap: 1/2010, ¢6 mé s lwu giit trong Ngan hang gen 13 JF927984.

SEQ ID NO: 26 1a trinh tw nucleotit ma héa vé capsit c6 chiéu dai diy dia cia
PCV2 dugc phan lap: 1/2010, c6 ma s luu gitt trong Ngan hang gen 13 JF927984.

SEQ ID NO: 27 14 trinh tu axit amin tuong tmg véi vé capsit c6 chiéu dai diy da
ctia PCV2 dugc phan 1ap: /2010, ¢6 mé s lwu giit trong Ngan hang gen 13 JF927985.

SEQ ID NO: 28 1a trinh ty nucleotit ma héa vé capsit c6 chiéu dai day da cua
PCV2 dugc phan 1ap: /2010, c6 ma sd luu giit trong Ngan hang gen 1 JF927985.

SEQ ID NO: 29 1a trinh tw axit amin twong tmg véi vo capsit c6 chiéu dai day du
ctia PCV2 dugc phan 1ap: K/2010, ¢6 ma s6 luu giit trong Ngan hang gen 13 JF927986.

SEQ ID NO: 30 la trinh tw nucleotit ma héa vé capsit c6 chiu dai ddy di cia
PCV2 duoc phan 1ap: K/2010, ¢6 ma s6 luu gitr trong Ngan hang gen 13 JF927986.

SEQ ID NO: 31 1a trinh ty axit amin twong (ng véi vo capsit c6 chidu dai ddy da
ctia PCV2 duge phan 1ap: M/2010, ¢6 ma sb luu giit trong Ngan hang gen 1a JF927988.

SEQ ID NO: 32 14 trinh tu nucleotit md  hoéa vo capsit ¢6 chiéu dai ddy du cua
PCV2 dugc phan 1ap: M/2010, ¢6 ma s6 lwu giit trong Ngan hang gen 1a JF927988.

SEQ ID NO: 33 1a trinh ty axit amin twong Gng véi the capsit cia PCV2 duogc
phan lap: WB/ROMS9, c¢6 mi sb luu giit trong Ngan hang gen 12 IN006445.

SEQ ID NO: 34 1a trinh ty nucleotit ma héa the capsit cia PCV2 dugc phén lap:
WB/ROMS9, c6 ma s luu giit trong Ngan hang gen 12 IN006445.

SEQ ID NO: 35 1a trinh tu axit amin twong g v&i v capsit ¢6 chiéu dai ddy da
cia PCV2 dugc phan 1ap: EU-RO-F4-3, c¢6 mi sd luu giit trong Ngan hang gen la
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JN382188.

SEQ ID NO: 36 1a trinh ty nucleotit ma hoa vo capsit c6 chidu dai diy ¢ cuia
PCV2 duoc phén 1ap: EU-RO-F4-3, c¢6 ma sb lwu gitt trong Ngin hang gen la
JN382188.

SEQ ID NO: 37 12 trinh tu axit amin twong tng v6i vo capsit c6 chiéu dai diy du
cia PCV2 dugc phén lap: HNing09, c6 ma sd lhru giit trong Ngin hang gen 1A
JN411096.

SEQ ID NO: 38 1a trinh tu nucleotit ma héa vé capsit c6 chidu dai diy du cia
PCV2 dugc phan 1ap: HNing09, ¢6 mi sb luu giit trong Ngan hang gen 13 IN411096.

SEQ ID NO: 39 12 trinh ti axit amin twong ing v6i v6 capsit c6 chiéu dai day du
ctia PCV2 dugc phan 1ap: YWu09, c¢6 ma sb luu gift trong Ngan hang gen 1a IN411099.

SEQ ID NO: 40 12 trinh ty nucleotit md hoa vé capsit c6 chiéu dai ddy du cua
PCV2 dugc phan lap: YWu09, c6 mi sb luu giit trong Ngan hang gen 1a TN411099.

SEQ ID NO: 41 12 trinh tu axit amin twong ing vé6i vo capsit c6 chiéu dai day du
cia PCV2 dugc phan 1ap: CH-IVT4, c6 ma sb lwu git trong Ngan hang gen Ia
JX984586.

SEQ ID NO: 42 1a trinh tu nucleotit ciia gen vo capsit ¢6 chidu dai ddy da cua
PCV2 dugc phéan lap: CH-IVT4, ¢6 ma sb luu giit trong Ngén hang gen 1 JX984586.

SEQ ID NO: 43 1a trinh ty axit amin twong @ng véi vé capsit c6 chidu dai ddy da
ciia PCV2 dugc phén 1ap: CH-IVT6, c6 ma sb lwu git trong Ngin hang gen Ia
JX984588.

SEQ ID NO: 44 13 trinh tw nucleotit ciia gen vo capsit c¢6 chiéu dai diy du cua
PCV2 dugc phan lap: CH-IVT6, c6 ma sb luu giit trong Ngén hang gen 1 JX984588.

SEQ ID NO: 45 1a trinh tu axit amin twong Gng véi vé capsit c6 chidu dai ddy da
cia PCV2 dugc phan lap: CH-IVT7, c¢6 md sb luu giit trong Ngan hang gen 13
JX984589.

SEQ ID NO: 46 1a trinh ty nucleotit ciia gen vé capsit c6 chiéu dai ddy du cia
PCV2 dugc phan lap: CH-IVT?7, ¢6 ma sb lvu giit trong Ngan hang gen 1 JX984589.

SEQ ID NO: 47 14 trinh ty axit amin tuvong ng v&i vé capsit c6 chidu dai diy du
ctia PCV2 dugc phan 14p, c6 ma s6 luu gitt trong Ngan hang gen 13 7X984590.

SEQ ID NO: 50 1 trinh tw nucleotit ctia gen vo capsit c6 chiéu dai ddy du cia
PCV2 dugc phan lap: CH-IVT9, c¢6 ma sd luu giir trong Ngan hang gen 14 JX984591.

-11-



31673

SEQ ID NO: 51 1a trinh ty axit amin twong tng véi vo capsit ¢ chidu dai ddy du
cia PCV2 dugc phéan lap: CH-IVT10, c6 ma s luu gitt trong Ngin hang gen la
JX984592.

SEQ ID NO: 52 1a trinh tu nucleotit ctia gen vé capsit c¢6 chiéu dai ddy du cta
PCV2 dugc phén 1ap: CH-IVT10, c6 ma s6 Iuu giit trong Ngan hang gen 14 JX984592.

SEQ ID NO: 53 1a trinh ty axit amin twong tng véi vé capsit ¢6 chiéu dai diy da
cia PCV2 duoc phan 1ap: CH-IVT11, c¢6 mi sd lwu git trong Ngin hang gen 1a
JX984593.

SEQ ID NO: 54 1a trinh ty nucleotit ctia gen v6 capsit c¢6 chiéu dai ddy du coa
PCV2 duoc phan lap: CH-IVT11, c¢6 ma sb luu giit trong Ngan hang gen 13 JX984593.

SEQ ID NO: 55 1a trinh tir axit amin twong &g v6i vo capsit ¢6 chidu dai dy da
ctia PCV2 duoc phan 14p: GDYX, ¢6 mi sb luu giit trong Ngan hang gen 13 JX519293.

SEQ ID NO: 56 1a trinh tu nucleotit md hoa vo capsit c6 chidu dai diy du cta
PCV2 duoc phén lap: GDYX, c6 ma s6 luu giit trong Ngan hang gen 13 JX519293.

SEQ ID NO: 57 1a trinh ty hé gen diy di cta thé phan lap PCV2: GDYX, c6 mi
s& Iuu gitt trong Ngan hang gen 13 JX519293.

SEQ ID NO: 58 1a trinh ty axit amin tuvong tng v&i vo capsit c6 chidu dai diy du
cia PCV2a cb dién dugc phan 1ap: ISU-40895, c¢6 ma s luu gitt trong Ngan hang gen
1a AF264042.

SEQ ID NO: 59 1a trinh ty nucleotit ma héa vé capsit c¢6 chiéu dai ddy da cia
PCV2a dugc phén lap: ISU-40895, c6 ma sb luu gitt trong Ngin hang gen la
AF264042.

SEQ ID NO: 60 1a trinh tyr axit amin tuong ng v&i vo capsit ¢6 chidu dai day da
ctia PCV2a ¢ dién dugc phén 1ap: Imp.1010-Stoon, ¢6 mi s6 luu giit trong Ngan hang
gen 1a AF055392.

SEQ ID NO: 61 la trinh ty nucleotit ma héa vé capsit c6 chiéu dai ddy di cta
PCV2a cb dién dugc phéan 14p: Imp.1010-Stoon, c6 ma sb luu giit trong Ngan hang gen
la AF055392.

SEQ ID NO: 62 1a trinh tw axit amin twong @ng v&i vo capsit c6 chidu dai ddy du

cta chiing PCV2b ¢ dién: NMB, ¢6 ma s6 luu gitt trong Ngan hang gen 12 GU799576.
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SEQ ID NO: 63 1a trinh tw nucleotit ma héa vo capsit c6 chidu dai ddy di cla
PCV2b ¢b dién dugc phén lap: NMB, c6 mi s§ luu giit trong Ngan hang gen la
GU799576.

SEQ ID NO: 64 14 trinh tw axit amin twong tng véi vo capsit ¢6 chiu dai day du
cta ching PCV2c ¢b dién: DK1980PMWSfree, c6 mi s6 luu giit trong Ngan hang gen
1a EU148503.

SEQ ID NO: 65 1a trinh ty nucleotit ma hoa vo capsit ¢6 chiéu dai ddy da cua
ching PCV2c cb dién: DK1980PMWSfree, c6 mi s luu giit trong Ngan hang gen 1a
EU148503.

SEQ ID NO: 66 1a trinh ty hé gen diy di cia PCV2 d3 bién ddi dugc goi 14
“PCV2b-DIV-MUT™.

MO ta chi tiét sang ché

Nhu duge st dung trong ban md ta va yéu ciu bao hg, dang sb it bao gdm ca
dang s nhidu néu ngit canh khong chi 18 theo cach khac. Vi dy, thuat ngit “khéng -
nguyén protein” bao gdm nhiéu khang nguyén protein, ké c4 hdn hop ciia chiing.

Nhu duge st dung & ddy, thuét ngit “chira” dugc du dinh dé chi ché phdm va
phuong phap bao gdm cic thanh phin dwgc néu ra, nhung khéng loai trir cic thanh
phan khéc.

Nhu duge sir dung & ddy, cac thuat ngit “bién ching cia PCV2b”, “bién ching
PCV2b”, “PCV2 dot bién”, “PCV2 d6t bién mai”, va thudt ngit twong tu dé chi ching
PCV2b c6 doc tinh cao, c6 polypeptit v capsit cia ORF2 bao gdm leuxin (L) & vi tri
89, threonin (T) & vi tri 90, va aspargin (N) & vi tri 134 theo céch danh sb cia SEQ ID
NO: 1. Polypeptit ORF2 dugc ma hoa cia bién chiing PCV2b nay c6 thé con bao gom it
nhét mdt gbc duogc chon tir: lysin (K) & gbe 59, lysin (K) & gbc 234, threonin (T) & gbc
190, isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hoic glyxin (G) & gbc
169, va isoleuxin (I) & gbc 215 theo cach danh s ctia SEQ ID NO: 1.

Nhu duoc st dung & ddy, thuét ngit “polypeptit ORF2 cua bién ching PCV2b”
duge dy dinh bao gdm virut chtra vi/hodic biéu hién polypeptit ORF2 cia bién ching
PCV2b, sao cho polypeptit ORF2 nay la mdt thanh phin cta chinh virut (vi du, 16p vo

protein cta virut). Virut ndy c6 thé 1a PCV, nhung khéng dugc hiéu 13 chi gi6i han &
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d6, va c6 thé bao gdm céc virut khic. Thuét ngit ndy cling dugc du dinh bao gdm
polypeptit ORF2 ctia PVC2b bién dbi tai t6 hop dugc phan 1ap.

Thuét ngit “khdng nguyén” dé chi hop chét, ché phdm hogc chét sinh mién dich
¢6 thé kich thich qu4 trinh tao khang thé hoic d4p ting cla té biao T, hodc kich thich ca
hai qué trinh ndy & dong vat, bao gdm céc ché pham dugc tiém hodc hép thu vao dong
vat. Pap tng mién dich c6 thé dugc tao ra dbi véi toan bd phﬁn t, hodc véi mot phﬁn
cua phén tr nay (vi du, epitop hodc hapten). Thuét ngir “khang nguyén” cd thé bao gdm
virut toan phén, polypeptit, hodc doan ctia né.

Nhu duge st dung & ddy, thuat ngit "ché phim vacxin" bao gbm it nhit mot
khéng nguyén hodc chét sinh mién dich trong chét din thubc duoc dung c6 thé ding dé
gdy dap tng mién dich & vét chi. Ché phim vacxin nay c6 thé dugc sir dung véi lidu
luong, va bing cac k§ thuat ma ngudi c6 hiéu biét trung binh trong linh vuc y hoc va
thé y da biét 1, khi can nhic cac yéu t6 nhu tudi, gioi tinh, thé trong, loai va tinh trang
cta dong vat dugc st dung, va duong dung. Dudng dung ¢6 thé 1a st dung qua da, qua
niém mac (vi dy, niém mac miéng, miii, hdu mdn, 4m dao) hodc ngoai dudng ti€u hoa
(trong chéan bi, qua da, trong co, dudi da, trong tinh mach, hodc trong mang bung). Ché
phém vacxin c6 thé duoc st dung mot minh, hodc ¢6 thé duoc déng st dung hodc s
dung 14n lugt véi cach didu tri khac hoic lidu phap khac. Dang st dung cia ché phém
nay c6 thé bao gdm hdn dich, xird hodc cdn ngot, va ché phdm dé str dung ngoai dudong
tiéu hoa, dudi da, trong chan bi, trong co hodc trong tinh mach (vi du, ché phim tiém)
nhu hdn dich hodc nhii twong vo tring. Ché phdm vacxin ¢ thé dugc sir dung dudi
dang khi dung, hodc dugc tron vao thirc &n va/hodc nudc, hodc duge tron véi chét
mang, chét pha lodng hoic ta dugc thich hop nhu nuéc vo trung, nudc mudi sinh 1y,
glucoza, hogc chit twong ty. Ché phdm nay c6 thé chira chit phu trg nhu chét thdm uét
hodic chit nhii hoa, chit dém do pH, chét phu tro, chét tao gel hodc chét 1am ting do
nhét, chit bao quan, chét diu vi, chit mau, va chét tuong ty, thy thudc vao dudng dung
va ché phdm mong mudn. Cac tai lidu dugc chuin nhu "Remington's Pharmaceutical
Sciences" (1990) c¢6 thé dugc tham khao dé bao ché cac ché phdm thich hop ma khong
can thir nghiém qué mirc.

Nhu dugce st dung & day, “ché phAdm sinh mién dich hoic ché phdm mién dich”
@& chi hdn hop chét chira it nhit mot khang nguyén dé tao ra dap tng mién dich & vét

chi c6 dap tmg mién dich qua trung gian té bao va/hoic qua trung gian khang thé ddi
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v6i ché phdm hoic vacxin cin quan tam.

Thuét ngir "d4p tng mién dich" nhu dugc sir dung & ddy dé chi dap tng tao ra &
dong vat. Pap tmg mién dich c6 thé d& chi mién dich té bao (cellular immunity: CMI),
mién dich thé dich, hodc ¢6 thé bao gdm ca hai dap mg nay. Sang ché con du dinh ca
d4p g gioi han & mot phin ciia hé mién dich. Thong thudng, “d4p tng mién dich”
bao gbm, nhung khong chi gidi han &, mot hodc nhiéu tac dung sau day: san sinh hosic
hoat héa khang thé, té bao B, té bao T hd trg, té bao T tc ché, va/hoic té bao T gdy doc
té bao va/hoic t& bao T yd, khang dic hiéu khang nguyén hoidc cac khang nguyén cé
trong ché phdm hodc vacxin cin quan tdm. T6t hon néu vat chu s& biéu hién dap tmg
mién dich bao vé hoic didu tri, 3 lam ting stc d& khang dbi vé6i 14n nhiém virut méi,
va/hodc giam mac d0 ndng cia bénh trén 1dm sang. Téc dung bao v¢ nady s& dugc chirng
minh b%lng su giam hodc khong c6 céc tri€u chirng thuong biéu hién & vat chii bi nhiém
virut, thoi gian hdi phuc nhanh hon, va/hoic hiéu gia virut trong vat chi bi nhiém giam
di.

Nhu duoc sir dung & ddy, thuat ngit "tinh sinh mién dich" dé chi kha ning tao ra
dap tmg mién dich & dong vat chii chéng lai khang nguyén hodc cac khang nguyén. Pap
mg mién dich nay 14 co sé cia mién dich bio vé tao bdi vacxin chdng lai sinh vét gay
nhiém cuy thé.

Thuét ngit “chét phy tro” nhu dwoc sir dung & ddy dé chi hdn hop bao gdm mot
hodc nhidu chét 1am ting dap tng mién dich d6i vé6i (cac) khang nguyén. Co ché hoat
dong cua chét phu tro 14 chua duoc biét rd hoan toan. Mot sb chit phu trg dugc cho la
lam ting d4p ng mién dich nho tac dung lam giai phéng chdm khang nguyén, trong khi
chinh cac chét phu trg khéc 1a chét sinh mién dich manh, va dugc cho 14 c6 tac dung
hiép dong.

Nhu dugc st dung & dy, thuat ngit "da gia" dé chi vacxin chira nhiu hon mot
khéng nguyén, bét ké tir cling loi vi sinh vét (vi du, cic thé phan 14p khac nhau cta
Mycoplasma hyopneumoniae hoic PCV), tir loai khac (vi du, ccs thé phan 1ap tir ca
Pasteurella hemolytica 1an Pasteurella multocida), hodc vacxin chra hdn hop cac
khédng nguyén tir cidc ching khiac nhau (vi duy, vacxin chira céc khang nguyén cua
Pasteurella multocida, Salmonella, Escherichia coli, Haemophilus somnus va

Clostridium).
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Thuit nglt "lon" hodc "lon con" nhu dugc st dung & day dé chi dong vt co
ngudn gbc tir lon, trong khi "lon nai" dé chi lon céi ¢ tudi sinh san va c6 kha ning sinh
san. “Logn céi con” 1a lgn cai chua tirng mang thai.

Nhu dugc sir dung & ddy, thust ngit "doc tinh" c6 nghia 1 thé phan 1ap van giit
dugc kha nang gdy nhiém ctia né & dong vat chi va c6 thé gdy bénh & dong vt chu.

"Vacxin bat hoat" dé chi ché phdm vacxin chira sinh vt gdy nhiém hoic thé gay
bénh khong con kha ning sao chép hoic sinh trudng. Thé giy bénh nay c6 thé c6 ngudn
géc vi khudn, virut, dong vat nguyén sinh hoic nim. Viéc bét hoat cé thé duogc thuc
hién bing cic phuong phap khac nhau, bao gdm lam lanh-tan bang, xtt 1y héa hoc (vi
duy, xt ly bﬁng y-propiolacton (BPL) hoac formalin), si€u am, chiéu xa, gia nhiét, hodc
phuong phap théng thudng bat ky khac di dé ngin ngira qué trinh sao chép hodc sinh
trudng ciia sinh vat trong khi duy tri tinh sinh mién dich cta noé.

Thuét ngit “bién thé” nhu dwoc sir dung & ddy dé chi polypeptit hoic trinh tu axit
nucleic mé héa polypeptit, c6 mot hodc nhidu sy bién dbi axit amin bao toan hoic su
bién dbi nhé khac sao cho polypeptit twong tng c6 chirc ning gin nhu twrong duong so
v6i polypeptit kiéu dai. Thuat ngit “bién thé” ciing ¢6 thé dé chi vi sinh vét chira trinh
tu polypeptit hodc axit nucleic ¢6 cc thay ddi hoic bién dbi néu trén.

“Bién dbi bao toan” @& chi sy thay thé gbc axit amin bing gc twong tw v& mat
sinh hoc khac, hodc su thay thé nucleotit trong trinh ty axit nucleic sao cho gbc axit
amin dugc mi héa khong thay ddi, hodic 1a gdc trong tur v& mit sinh hoc khac. Vi du vé
bién d6i bao toan bao gf")m su thay thé mot géc ky nudc, nhu isoleuxin, valin, leuxin
hozc methionin, cho mdt gbc ky nuéc khac, hoic sy thay thé mot gbc phan cuc bing
mdt gbc phan cuc khac, nhu sy thay thé arginin cho lysin, axit glutamic cho axit
aspartic, hodc glutamin cho asparagin, va sy thay thé twong tu. Thuat ngit “bién ddi bao
toan” cdn bao gdm sy thay thé axit amin dwoc thé cho axit amin gbc, v6i didu kién
khang thé tao ra @i vé6i polypeptit dugc thé ciing phan ttng mién dich v6i polypeptit
gbc (khong dugc thé).

Nhu dugc st dung & ddy, cac thudt ngit "chit mang dugc dung" va "chit din
thudc dugc dung” c6 thé thay dbi 14n nhau, va dé chi chat dan thudc dang 16ng dé chura
cac khang nguyén ctia vacxin c6 thé dugc tiém vao vat chi ma khong c6 tac dung c6
hai. Chit mang duoc dung thich hop da biét trong linh vuc nay bao gbm, nhung khong

chi gidi han &, nudc vo tring, nude mudi, glucoza, dextroza, hodc dung dich d&m. Chat
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mang c6 thé bao gdm chét phu tro bao gdm, nhung khong chi gi6i han &, chét pha
lodng, chét 6n dinh (t@c 14 dudng va axit amin), chéit bao quan, chét thAm wét, chit nhii
hoéa, chit dém pH, chét lam tang d0 nhdt, chét mau, va chit tuong tu.

"Virut PRRS Béc M§" dé chi virut PRRS bét ky c6 cac dic tinh di truyén lién
quan dén thé phan 14p cia virut PRRS Bic My, nhu, nhung khong chi gi6i han &, virut
PRRS dugc phan lap 14n dAu tién & M§ vao khoang d4u nhitng nim 90 ciia thé ky 20 (vi
du, xem tai liéu: Collins, J. E., et al., 1992, J. Vet. Diagn. Invest. 4:117-126); thé phén
1ap MN-1b cia virut PRRS Bic My (Kwang, J. et al., 1994, J. Vet. Diagn. Invest.
6:293-296); chiing Quebec LAF-exp91 cua virut PRRS (Mardassi, H. et al., 1995, Arch.
Virol. 140:1405-1418); va thé phan 1ap VR 2385 cua virut PRRS Béc M§ (Meng, X.-J
et al., 1994, J. Gen. Virol. 75:1795-1801). Vi du khéc vé ching virut PRRS Bic My 1a
da biét trong linh vuc nay. Cac dic tinh di truyén dé chi mic d6 giéng vé trinh tu
nucleotit hé gen va muc do gibng vé trinh tur axit amin cta cac ching virut PRRS Béc
My§. Céac ching virut PRRS cta Trung Qubc thudong c6 muc do giéng vé trinh tu
nucleotit bang khoang 80-93% v&i cac ching virut Bic My.

"Virut PRRS chiu Au" dé chi chung virut PRRS bét ky c¢6 cac dic tinh di truyén
lién quan dén virut PRRS dugc phan l4p 14n dau tién & chau Au vao khoang niam 1991
(vi du, xem tai liéu: Wensvoort, G., et al., 1991, Vet. Q. 13:121-130). Déi khi, "virut
PRRS chau Au" con duge goi 1a "virut Lelystad". Vi du khac vé cac ching virut PRRS
chau Au 13 d3 biét trong linh vuc nay.

Nhu dugce st dung & ddy, virut duge bién dbi di truyén duoc "giam doc luc" néu
n6 it ddc hon chung gdc khong duge bién dbi ciia n6. Mot ching 13 "it ddc hon" néu n6
c6 su giam c6 ¥ nghia théng ké ciia mot hodc nhidu thong sé quyét dinh mirc do ning
cta bénh. Cac thong sb nay co thé bao gém murc virut huyét, muc d6 sbt, mac dd ning
clia tinh trang suy ho hip, mirc d6 ning ciia céc triéu chimg sinh san, hoic sb luong
hoic mirc d6 ning cta cc tdn thuong bénh 1y, v.v..

“Dong gy nhiém” 13 hé gen duoc tao dong hodc duge phan 14p cia tic nhan giy
bénh (vi dy, virut) c6 thé dugc bién ddi dic hiéu va ¢ chu dich trong phong thi nghiém,
va sau d6 dugc sir dung dé tai tao sinh vat séng dugc bién dbi di truyén. Virut séng
dugc bién dbi di truyén tao ra tir dong gdy nhiém c6 thé dugc st dung trong vacxin
chira virut séng. Theo cach khéc, vacxin chira virut bit hoat ¢6 thé dugc bao ché bing

cach xir Iy virut sbng thu dwoc tir dong gdy nhiém bing chét gy bét hoat nhu formalin,
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beta-propriolacton, dung moi kép etylenmin hodc ky nudc, axit, v.v.., bang céach chiéu
anh sang tir ngoai hodc tia X, bang cach gia nhiét v.v..

Sang ché d& xuit ché phém vacxin dé bao vé lon chéng lai PCV?2, ké ca bién
chung cua circovirut lon typ 2b (PCV2b) c6 doc tinh cao, ché phdm nay chira polypeptit
ORF2 cua bién ching PCV2b, trong d6 polypeptit ORF2 nay chira leuxin (L) & vi tri
89, threonin (T) & vi tri 90, va aspargin (N) & vi tri 134 theo céach danh sb cua SEQ ID
NO: 1. Nhu dugc mo ta & trén, polypeptit ORF2 cua bién chiing PCV2b nay c6 thé con
bao gdm it nhit mot gbe dugc chon tir cac gbe sau: lysin (K) & gbe 59, lysin (K) & gbe
234, threonin (T) & gbc 190, isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R)
hodc glyxin (G) & gbc 169, va isoleuxin (I) & gbc 215 theo cach danh sd ciia SEQ ID
NO: 1.

Theo mot phuong 4n, polypeptit ORF2 ciia bién ching PCV2b chira leuxin (L) &
vi tri 89, threonin (T) & vi tri 90, va aspargin (N) & vi tri 134 theo cach danh sb ctia SEQ
ID NO: 1, con chira lysin (K) & gbc 59 va lysin (K) & gbc 234 theo cach danh sb cia
SEQ ID NO: 1.

Theo mdt phuong 4n khéc, polypeptit ORF2 ciia bién chiing PCV2b chtra leuxin
(L) & vi tri 89, threonin (T) & vi tri 90, aspargin (N) & vi tri 134, lysin (K) & gbc 59 va
lysin (K) & gbc 234 theo cach danh s ciia SEQ ID NO: 1, con chira threonin (T) & gbe
190, isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hoic glyxin (G) & gbc
169, va isoleuxin (I) & gbc 215, theo cach d4nh s6 cia SEQ ID NO: 1.

Theo mot phuong 4n, polypeptit ORF2 ciia PCV2 da bién dbi dugc thé hién bang
trinh ty axit amin néu trong SEQ ID NO: 1 hodc doan ctiia n6. Tuy nhién, séng ché
khong chi gigi han & phuong an nay. Vi du, theo cac phuong an khéc, polypeptit ORF2
cia PCV2 da bién ddi c6 thé duoc chon tir, nhung khong chi giéi han &, trinh ty axit
amin néu trong SEQ ID NO: 3 hodc doan cta no, trinh ty axit amin néu trong SEQ ID
NO: 5 hodc doan ciia no6, trinh ty axit amin néu trong SEQ ID NO: 7 hodc doan cua no,
trinh ty axit amin néu trong SEQ ID NO: 9 hodc doan cua nd, trinh ty axit amin néu
trong SEQ ID NO: 11 hodc doan cta nd, trinh ty axit amin néu trong SEQ ID NO: 13
hodc doan cuia nd, trinh ty axit amin néu trong SEQ ID NO: 13 hodc doan cua nd, trinh
tu axit amin néu trong SEQ ID NO: 15 hodc doan cua no, trinh ty axit amin néu trong
SEQ ID NO: 17 hodc doan cua nd, trinh ty axit amin néu trong SEQ ID NO: 19 hogc

doan cda nd, trinh ty axit amin néu trong SEQ ID NO: 21 hodc doan cua no, trinh ty
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axit amin néu trong SEQ ID NO: 23 hodc doan cta nd, trinh ty axit amin néu trong
SEQ ID NO: 25 hodc doan cia nd, trinh ty axit amin néu trong SEQ ID NO: 27 hodc
doan cta no, trinh tu axit amin néu trong SEQ ID NO: 29 hoéc doan cuia nd, trinh tu
axit amin néu trong SEQ ID NO: 31 ho#c doan cta nd, trinh ty axit amin n€u trong
SEQ ID NO: 33 hodc doan ciia no, trinh ty axit amin néu trong SEQ ID NO: 35 hodc
doan cua nd, trinh ty axit amin néu trong SEQ ID NO: 37 hodc doan cia no, trinh tu
axit amin néu trong SEQ ID NO: 39 hodc doan cta nd, trinh ty axit amin néu trong
SEQ ID NO: 41 hodc doan cia nd, trinh ty axit amin néu trong SEQ ID NO: 43 hodc
doan cuia no, trinh ty axit amin néu trong SEQ ID NO: 45 hodc doan cta no, trinh tu
axit amin néu trong SEQ ID NO: 47 hodc doan cuia nd, trinh tyr axit amin néu trong
SEQ ID NO: 49 ho#c doan cua no, trinh ty axit amin néu trong SEQ ID NO: 51 hodc
doan ctia no, trinh tu axit amin néu trong SEQ ID NO: 53 hodc doan cia nd, hodc trinh
tu axit amin néu trong SEQ ID NO: 55 hodc doan cua nd.

Theo mdt phuong 4n, ché phdm vacxin theo sang ché bao gbm it nhat mot khang
nguyén bd sung. Theo mdt phuong 4n, it nhit mot khang nguyén bd sung nay c6 tac
dung bao vé chdng lai bénh & lon gy bai vi sinh vat.

Theo mot s6 phuong 4n, it nhit mot thanh phén khang nguyén bd sung néu trén
c6 tac dung bao vé chéng lai bénh & lon gdy bédi vi khudn, virut, hoic dong vat nguyén
sinh dugc biét 12 gay nhidm cho lon. Vi du v& cdc vi sinh vat ndy bao gdm, nhung
khong chi giéi han &, cac vi sinh vét sau: M. hyo, virut gdy hoi chirng ho hép va sinh
san & lon (porcine reproductive va respiratory syndrome virus: PRRSV), parvovirut lon
(PPV), Haemophilus parasuis, Pasteurella multocida, Streptococcum  suis,
Staphylococcus hyicus, Actinobacilllus pleuropneumoniae, Bordetella bronchiseptica,
Salmonella choleraesuis, Salmonella enteritidis, Erysipelothrix rhusiopathiae,
Mycoplama hyorhinis, Mycoplasma hyosynoviae, vi khuin leptospira, Lawsonia
intracellularis, virut gdy bénh cim lgn (SIV), khéng nguyén cta Escherichia coli,
Brachyspira hyodysenteriae, coronavirut hd hédp & lon, virut gy dich tiéu chay & lon
(PED), rotavirut ¢ lon (vi dy, nhém A, B, va C), Torque teno virut (TTV), virut cu bao
& lon, virut duong rudt ¢ lgn, virut gdy bénh viém ndo-co tim, tdc nhan giy bénh
Aujesky, dich ta lon (CSF) va tadc nhén gdy bénh viém da day-rudt truyén nhiém & lon,

hozc hdn hop cuia ching.
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Theo mdt phuong 4n, it nhit mdt khiang nguyén bd sung 13 Mycoplasma
hyopneumoniae (M. hyo). Theo mot phuwong 4n khac, it nhit mot khang nguyén bd sung
1a virut PRRS, nhu chiéing virut PRRS Bic My, chiing virut PRRS Trung Qudc, hoic
ching virut PRRS chdu Au. Ciing dy dinh ring it nhit mét khang nguyén bd sung ¢6
th8 1 thé phan 14p khac cia PCV2, nhu ching PCV2a cb dién, ching PCV2b cb dién,
hoic cac kidu gen PCV2 khéc.

Theo mét phuong 4n, ché phdm theo sang ché & dang bién ching virut PCV2b
toan phin dugc bt hoat chira va/hoiic biéu hién polypeptit ORF2 ciia bién ching
PCV2b.

Theo mdt phuwong 4n, gen vo capsit ORF2 cia bién ching virut PCV2b toan
phin twong @ng v6i SEQ ID NO: 2. Theo mdt phuong 4n khac, trinh ty axit amin cta
polypeptit ORF2 ciia bién chung PCV2b dugc biéu hién boi bién ching virut PCV2b
toan phén_ twong tmg v6i SEQ ID NO: 1 hodc doan ciia né. Tuy nhién, sing ché khong
chi giéi han & cac phwong 4n ndy. Vi du, theo mdt sé phwong 4n, polypeptit ORF2 clia
bién ching PCV2b dugc bidu hién béi bién ching virut PCV2b toan phan cé thé duge
chon tir trinh tu bt ky trong s céc trinh ty sau ddy hodc doan ciia n6: SEQ ID NO: 3,
SEQ ID NO: 5 SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ
ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ
ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ
ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ
ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, hodc
SEQ ID NO: 55. Céc trinh ty gen ORF2 tuong tng dugc mo ta ¢ day.

Theo mét phuong 4n khéc, ché phdm theo sang ché & dang virut thé kham duoc
bat hoat, trong d6 virut thé kham nay chtra circovirut lon typ 1 tai t hop duoc bét hoat
chira va/hodc bidu hién polypeptit ORF2 ciia bién ching PCV2b (virut PCV1-2b thé
kham). Circovirut lon thé kham va phwong phéap diéu ché ching duoc mo ta trong WO
03/049703 A2, va ca trong céc bing sang ché My sb 7,279,166 va 7,575,752, céc tai
liéu nay duoc vién din toan bo & day.

Theo mdt phwong 4n, gen vo capsit ORF2 ciia virut PCV1-2 thé kham tuong tng
v6i SEQ ID NO: 2. Theo mdt phuong an khéac, trinh ty axit amin ciia polypeptit ORF2
cia bién ching PCV2b dugc bidu hién bdi virut PCV1-2b thé kham tuong Gng véi SEQ

ID NO: 1 hodc doan cta né. Tuy nhién, sang ché khong chi giéi han & cic phwong 4n
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ndy. Vi dy, theo mot sé phwong 4n, polypeptit ORF2 clia bién ching PCV2b dugc biéu
hién bdi virut PCV1-2b thé kham c6 thé dugc chon tir trinh ty bt ky trong sb céc trinh
tu sau day hodc doan cia né: SEQ ID NO: 3, SEQ ID NO: 5 SEQ ID NO: 7, SEQ ID
NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID
NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID
NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID
NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, hodc SEQ ID NO: 55.

Theo mdt phuong 4n khéc nita, ché phdm theo sang ché & dang polypeptit ORF2
ctia PVC2b bién dbi tai td hop dugc phan lap. Theo mot phuong 4n, polypeptit ORF2
ctia PVC2b bién dbi tai tb hop dugc phén 1ap duge biéu hién tir vecto, nhu baculovirut.
Theo céach khac, cac vecto biéu hién d3 biét khac co thé duge sir dung, bao gém, nhung
khong chi gi6i han &, vecto parapox. Theo mdt phuong 4n, vecto c6 thé 1 vecto séng
hodc bét hoat.

Theo mdt phuong 4n khac, polypeptit ORF2 dugc bidu hién tai t6 hop cia bién
chiing PCV2b tuong tng véi SEQ ID NO: 1 hodc doan ctia né. Theo cach khac, theo
mdt s& phuong 4an, polypeptit ORF2 dugc biéu hién tai td hop ciia bién chiing PCV2b
c¢6 thé duge chon tir trinh ty bat ky trong sb céc trinh tu sau day hoic doan ciia n6: SEQ
ID NO: 3, SEQ ID NO: 5 SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID
NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID
NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID
NO: 43, SEQ ID NO: 45, SEQ ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID
NO: 53, hodc SEQ ID NO: 55.

Theo mét sé phuong 4n, cac doan sinh mién dich cta protein ORF2 ciia PCV2
d3 bién ddi duoc sir dung 1am thanh phan khéng nguyén trong ché phim theo séng ché.
Vi dy, dang dugc cit ngén va/hodc dugce thé hodc cac doan protein ORF2 ctia PCV2 da
bién dbi c6 thé duoc sir dung trong ché phdm theo sang ché.

Ngudi ¢6 hidu biét trung binh trong linh vire nay cin hiéu ring cac bién thé cia
polypeptit ORF2 cua bién ching PCV2b c6 thé duoc st dung trong ché phim theo sang
ché, mién 13 chiing van giit dugc cac dic tinh khang nguyén 1am cho chiing c6 thé ding

trong ché phim vacxin theo sang ché. Tt hon néu cac bién thé bién ching PCV2b c6
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muc 4 tuong déng trinh tu it nhét 12 80%, t6t hon 13 it nhit 85%, bt hon nita 1a it nhét
90%, con tdt hon nita 13 it nhit 95% véi trinh tw hé gen c6 chiéu dai ddy da cia thé
phéan 14p ciia PCV2 duogc goi 1a PCV2B-DIV-MUT. Céc ddc tinh khang nguyén cua ché
phdm mién dich c6 thé dwoc danh gia bing thir nghiém thir thach nhu néu trong phén Vi
du thyc hién sang ché. Ngoai ra, dic tinh khang nguyén cla khang nguyén OFR2 da
bién ddi cia bién ching PCV2b van giit dwoc khi khang nguyén di bién ddi nay tao ra
it nhat 70%, t6t hon 13 80%, t&t hon nita 13 90% mién dich bao vé so véi protein OFR2
kiéu dai ciia bién ching PCV2b c¢6 SEQ ID NO: 1.

Thanh phin khéng nguyén ORF2 cia bién ching PCV2b dugc tao ra trong ché
pham sinh mi&n dich/ché phdm vacxin véi lwgng khang nguyén dua vao hitu hidu dé tao
ra dap ng mién dich mong mudn, tirc 13 1am giam ty 16 mic bénh hogic 1dm gidm muirc
dd ndng cua cac du hiéu 1am sang do nhiém chiing PCV2b c6 ddc tinh cao, mdt vi du
v& n6 1a virut c6 tén goi PCV2B-DIV-MUT & ddy. Theo mot sb phwong an, ché phim
ndy ciing co tic dung bao vé ching chéng lai cac chiing PCV2a va PCV2b ¢ dién khac
loai.

Theo mot phuong 4n, ché phim vacxin theo sang ché & dang circovirut lgn typ 1
ta4i t6 hop dugc bit hoat chira va/hodc biéu hién polypeptit ORF2 cia bién ching
PCV2b (virut PCV1-2bDIV thé kham). Virut thé kham nay dugc dua vao ché phim
theo sang ché v&i lugng it nhét 13 1,0 < RP< 5,0, trong d6 RP 1 don vi hiéu lyc tuong
d6i duoc xac dinh bing phuong phap dinh luong khang nguyén ELISA (thir nghiém
hi€u luc in vitro) so véi vacxin tham chiéu. Theo mot phuong 4n khéac, virut PCV1-
2bDIV thé kham duoc dua vao ché phdm theo sang ché & ndng dd cubi nim trong
khoang tir 0,5% dén 5% khang nguyén PCV1-2bDIV ¢6 20 14n (20X).

Theo mdt phwong an khéc, ché phdm vacxin theo sang ché & dang bién ching
virut PCV2b toan phan dugc bit hoat chira va/hodc biéu hién polypeptit ORF2 ctia bién
ching PCV2b. Virut nay dugc dua vao ché phdm theo sang ché vai lwong it nhét 1a 1,0
< RP< 5,0, trong d6 RP 1a don vi hidu luc twong d6i dugc x4c dinh bing phwong phap
dinh lugng khéng nguyén ELISA (thtr nghi€ém hi€u lyc in vitro) so véi vacxin tham
chiéu. Theo mdt phuong an khac, bién chung virut PCV2b toan phan dugc bit hoat
duoc dwa vao ché phdm theo sang ché & ndng d6 cudi nim trong khoang tir 0,5% dén
5% khang nguyén ORF2 clia PCV2b da hudng c6 20 1an (20X).
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Theo mdt phwong 4n khac nita, ché phdm vacxin theo sang ché & dang polypeptit
ORF2 t4i td hop dwoc phén l4p ciia PVC2b bién dbi. Protein ORF2 tai td hop clia bién
ching PCV2b ¢6 thé duge dua vao ché phdm theo sang ché véi lugng it nhét 13 0,2pg
khang nguyén/ml ché phim sinh mién dich/vacxin cudi (ug/ml). Theo mdt phurong 4n
khéc, lugng polypeptit ORF2 tai t6 hop cia bién ching PCV2b dugc dua vao nim trong
khoang tir 0,2 dn 400 pg/ml. Theo mdt phuong an khac nita, lwgng polypeptit ORF2
tai td hop cua bién ching PCV2b duge dwa vao nim trong khoang tir 0,3 dén 200
pg/ml. Theo mot phuwong 4n khac nira, lwong polypeptit ORF2 tai t& hop clia bién ching
PCV2b dugc dua vao ndm trong khoang tir 0,35 dén 100 pg/ml. Theo mét phwong 4n
khéc nira, luong polypeptit ORF2 tai td hop cta bién chung PCV2b dugc dua vao nim
trong khoang tir 0,4 dén 50 pg/ml.

Theo mdt phuong 4an, ché phim vacxin theo sing ché bao gdm hén hop cta
polypeptit ORF2 ciia bién ching PCV2b, va it nhat mot khang nguyén hoa tan clia M.
hyo (vi du, hai hodc nhiéu khang nguyén). Theo mét phwong 4n, ché phim vacxin theo
sang ché bao gdm polypeptit ORF2 ciia bién ching PCV2b va mét hoic nhiéu khang
nguyén protein dac hi€u cia M. hyo sau day: cac protein c6 trong lugng phén tir khodng
46kD (p46), 64kD (p64) va 97kD (p97) ciia M. hyo. Protein c6 trong lugng phén ti
khoang 64kD ctia M. hyo (p64) c6 thé dugc goi theo cach khéc 13 khang nguyén bé mat
p65 cia M. hyo dd duoc Kim va cic dong tic gia mé ta [Infect. Immun. 58(8):2637-
2643 (1990)], ciing nhu dugc md ta trong bing sang ché My sb 5,788,962. Futo va cac
dbng tac gia mo ta viéc tao dong va x4c dinh tinh chit cta protein b& mit c6 trong
lwong phén tir 46kD ctia M. hyo c6 thé dugc sir dung trong ché phdm theo sang ché [J.
Bact 177: 1915-1917 (1995)]. Zhang va cac ddng tac giad mo ta va xac dinh tinh chét
cta protein adhesin p97 ciia M. hyo [Infect. Immun. 63: 1013-1019, 1995]. Ngoai ra,
King va cac ddng tac gia mo ta protein c6 trong lugng phan tir 124kD duoc goi 1a Mhpl
ctia ching M. hyo P-5722 va céc dit liéu dugc dua ra goi y ring Mhpl va p97 1a ciing
mdt protein [Vaccine 15:25-35 (1997)]. Protein p97 nay c6 thé duge sir dung trong ché
phém theo sang ché. Ché phim vacxin theo séng ché c6 thé bao gdm céc khing nguyén
protein déc hiéu khac ctia M. hyo nhu, nhung khong chi gigi han &, céc protein c6 trong
lugng khoang 41kD (p41), 42kD (p42), 89kD (p89), va 65kD (p65). Xem tai liu:
Okada et al., 2000, J. Vet. Med. B 47:527-533 va Kim et al., 1990, Infect. Immun.
58(8):2637-2643. Ngoai ra, thanh phdn M. hyo c6 thé bao gdm cac khing nguyén
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protein dic hiéu cua M. hyo c6 trong lugng phan tir khoang 102kD (p102) va 216kD
(p216). Xem bing sang ché My sb 6,162,435 va 7,419,806 cp cho Minion va cac dong
tac gia.

Theo mdt phuong an khéc, ché phim vacxin theo séng ché bao gdbm hén hop clia
polypeptit ORF2 cua bién ching PCV2b, it nht mot khang nguyén hoa tan ctiia M. hyo
(vi du, hai hodic nhiéu khang nguyén), ciing nhu khdng nguyén cia virut PRRS. Cac
khang nguyén cua virut PRRS thich hop d8 st dung trong ché phim bién ching
PCV2b/M. hyo/PRRS theo sing ché bao gdm céc thé phan lap cta virut American
PRRS Béc My, chiing virut PRRS Trung Qudc, va chiing PRRS chau Au, ciing nhu cac
dang dugc bién dbi di truyén cla cac thé phéan 1ap/ching virut nay. Theo mdt phuong
4n, thanh phan khang nguyén cia virut PRRS duge sit dung trong ché phim theo sang
ché 1a virut PRRS Bic My.

Theo mét sé phuong 4n, thanh phan khang nguyén ctia virut PRRS dugc st dung
trong ché phadm theo sdng ché 1a thé phan 13p cta virut PRRS Bic My dugc ky hiéu 14
P129 hoic virut séng dwoc bién ddi di truyén ciia né. TSt hon néu virut PRRS dugce
bién dbi di truyén khong thé gdy nhiém bénh nhung c6 thé tao ra dap ng bao vé mién
dich hitu hiéu chéng lai sy nhiém virut PRRS kiéu dai.

Virut PRRS duoc bién dbi di truyén dé sir dung trong ché phdm theo séng ché c6
thé dugc tao ra tir dong gy nhidm. Viéc diéu ché dong cADN gay nhiém ciia thé phan
1ap ctia virut PRRS Bic My dugc ky hidu 1a P129 dwgc mo ta trong bing sang ché My
6 6,500,662 dugc vién dan toan bd & day. Trinh ty ciia cADN P129 dugc bdc 10 trong
trinh tu ¢6 ma sb luu gitt AF494042 trong Ngan hing gen va trong bang sang ché M§
$6 6,500,662.

Theo mdt phuong 4n, vacxin hdn hop bién ching PCV2b/M. hyo dugc tao ra
duéi dang vacxin liéu duy nhét dung trong mot lo. Theo mdt phuong 4n khac, vacxin
hén hop bién ching PCV2b/M. hyo/ virut PRRS dugc tao ra dudi dang vacxin lidu duy
nhét dung trong hai lo. Vi dy, theo mdt s6 phuong 4n, hdn hop bién ching PCV2b/M.
hyo dugc tao ra du6i dang ché phim Iéng 6n dinh trong lo thi nhit va virut PRRS dugc
tao ra ¢ trang thai dong khd trong lo thir hai. Theo mdt s& phuong 4n, khang nguyén bd
sung cua lon c6 thé dugc bd sung vio lo thit nhat hoic lo tht hai.

Theo mdt phuong an, thanh phén virut PRRS duogc tao ra dudi dang virut séng

duoc bién dbi di truyén dugc 1am déng kho. Truée khi st dung, chét 16ng bién chiing
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PCV2b/M. hyo tir 1o thir nhét c6 thé dugc sir dung dé hydrat hoa lai virut PRRS trong lo
thir hai sao cho ca ba khang nguyén c6 thé dugc st dung cho dong vét theo mot lidu
duy nhét.

Vacxin theo sang ché c6 thé dugc bao ché theo quy trinh da dugc chip nhén dé
dwa chit mang dugc dung dbi voi dong vat, ké ca ngudi (néu ¢b) vao vacxin, nhu chét
dém chudn, chét én dinh, chit pha lodng, chét bao quan, va/hodc chét hoa tan, va ciing
c6 thé dugc bao ché dé tao didu kién thudn lgi cho su giai phong kéo dai. Chit pha
lodng bao gdm nudc, nudc mudi, dextroza, etanol, glyxerol, va chit trong ty. Chét phu
gia dé tao déng truong bao gém natri clorua, dextroza, manitol, sorbitol, va lactoza,
ngodi céc chét khac. Chat &n dinh bao gbdm albumin, ngoai céc chét khac. Céc chit dan
va chét phu gia thich hop khéac cta vacxin bao gém céc chit dic biét hitu ich dé bao ché
vacxin séng dugc bién dbi 1a da biét hoic s& biét rd dbi v6i ngudi c6 hidu biét trung
binh trong linh vuc ndy. Vi dy, xem tai li¢u: Remington's Pharmaceutical Science, 18th
ed., 1990, Mack Publishing duoc vién dan & day.

Vacxin theo sang ché c6 thé con chira mét hoic nhidu thanh phan didu bién mién
dich b sung, vi du, chét phu trg hodc xytokin, trong s6 cac chét khac. Céc loai chat phu
trg thich hop @ sir dung trong ché phim theo séng ché bao gdm cac chit sau: chat phu
trg dang dau trong nudc, chét phu trg polyme va nudc, chét phy tro dang nuéc trong
dau, chét phu tr¢g nhdm hydroxit, chét phu trg vitamin E va hdn hop cua chiung. Mot s6
vi du cu thé v& chét phu trg bao g(‘“)m, nhung khong chi giéi han &, t4 dugc Freund day
du, ta dugc Freund khong ddy du, Corynebacterium parvum, Bacillus Calmette Guerin,
gel nhom hydroxit, glucan, dextran sulfat, st oxit, natri alginat, t4 dugc Bacto, mét s6
polyme téng hop nhu poly axit amin va co-polyme cla axit amin, copolyme khéi
(CytRx, Atlanta, Ga.), QS-21 (Cambridge Biotech Inc., Cambridge Mass.), SAF-M
(Chiron, Emeryville Calif.), t& dugc AMPHIGEN®, saponin, Quil A hodc phin doan
saponin khac, monophosphoryl lipit A, va td dugc Avridin lipit-amin (N,N-dioctadexyl-
N',N'-- bis(2-hydroxyetyl)-propandiamin), "REGRESSIN" (Vetrepharm, Athens, Ga.),
dAu parafin, hé t4 dugc RIBI (Ribi Inc., Hamilton, Mont.), muramyl dipeptit va chét
tuong tu.

Vi du khong 1am gi6i han pham vi sang ché vé nhil twong dau trong nudc c6 thé
dung trong vacxin theo sang ché bao gdbm ché phim SEAMG62 va SEAM 1/2 cai bién.
SEAMS62 cai bién 1a nhii trong diu trong nudc chira 5% (thé tich) squalen (Sigma), 1%
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(thé tich) chit tdy rira SPAN® 85 (ICI Surfactants), 0,7% (thé tich) chit tiy rira
TWEEN® 80 (ICI Surfactants), 2,5% (thé tich) etanol, 200 pg/ml Quil A, 100 pg/ml
cholesterol, va 0,5% (thé tich) lexitin. SEAM 1/2 cai bién 13 nhil twong diu trong nuéc
chira 5% (thé tich) squalen, 1% (thé tich) chit tiy riza SPAN® 85, 0,7% (thé tich) chét
thy rira Tween 80, 2,5% (thé tich) etanol, 100 pg/ml Quil A, va 50 pg/ml cholesterol.

Mot vi du khac vé chit phu trg c6 thé ding trong ché phdm theo sang ché 1a dau
SP. Nhu dugc st dung trong ban mo ta va yéu ciu bao ho, thuat ngit "diu SP" dé chi
nhii twong trong du chira copolyme khéi polyoxyetylen-polyoxypropylen, squalan,
polyoxyetylen sorbitan monooleat va dung dich mubi dém. Copolyme khéi
polyoxyetylen-polyoxypropylen 13 chét hoat dong bé& mit gitp tao hdn dich cic thanh
phin dang rin va dang 16ng. Cac chét hoat dong bé mit nay 14 c6 ban trén thi truong
dudi dang polyme véi tén thuong mai Pluronic®. Chat hoat dong bé mit duge wu tién
1a poloxame 401 c6 ban trén thi trudong véi tén thuong mai Pluronic® L-121. Noi
chung, nhii twong ddu SP 14 hdn hop ta dwoc kich thich mién dich chira 1 dén 3% thé
tich copolyme khéi, 2 dén 6% thé tich squalan, cu thé hon 1a 3 dén 6% squalan, va
khoang 0,1 dén 0,5% thé tich polyoxyetylen sorbitan monooleat, ty 1& con lai 1a dung
dich mubi dém. Theo mot phuong 4n, nhii twong diu SP c6 mit trong ché phim cudi
v6i lugng theo thé tich ndm trong khoang tir 1% dén 25%, tot hon 12 2% dén 15%, tdt
hon nita 12 tir 5% dén 12%.

Mot vi du khac nita vé t4 dugc thich hop dé sir dung trong ché phim theo sang
ché 1a t4 dugc AMPHIGEN™ bao gdm lexitin d3 loai dau dugc hoa tan trong dau,
thudng 1a parafin 16ng nhe.

Vi du khac vé ta dugc c6 thé ding trong ché phdm theo sang ché 1a cac ta duoc
doc quyén sau day: h¢ t4 dugc nhii twvong kép Microsol Diluvac Forte®, ta dugc
Emunade, va t4 dugc Xsolve. Ca ta dugc Emunade va Xsolve déu 1a nhii tuong cua dau
khodng nhe trong nudc, nhung Emunade con chira alhydrogel, va d,l-a-tocopheryl
axetat 14 mot phan cua ta dugc XSolve. Mot vi du khéc nita vé t4 duge thich hop dé sir
dung trong ché phim theo sang ché 13 t4 dugc ImpranFLEX™ (ta dugc dang nudc
trong dﬁu). Mot vi du khéc nita vé ta dugc thich hop 14 t4 dugc trén co sé Carbomer
(Carbopol®). T4 dugc Carbopol® dugc wu tién bao gdm polyme Carbopol® 934 va
polyme Carbopol®941.
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Theo mdt phuong an, t4 dugc hodc hén hop ta dugce nay dugc bd sung v&i lugng
nim trong khoang tir 100pg dén 10mg cho mot lidu. Theo mdt phuong 4n khéc, ta
dugce/hdn hop ta duge ndy dugc bd sung véi lwong ndm trong khoang tir 200ug dén
5mg cho mot lidu. Theo mdt phuong 4n khéc nita, t4 dwgc/hdn hop ta duge ndy dugc bd
sung voi lwong nim trong khoang tir 300pg dén 1mg/liéu.

T4 duogc hodc hdn hop ta dugc ndy thudng c6 mit trong ché phim vacxin theo
sang ché v6i lugng theo thé tich ndm trong khoang tir 1% dén 25%, tSt hon 13 tir 2%
dén 15%, tot hon nita 13 tir 5% dén 12%.

Céc "chét didu bién mién dich" khac c¢6 thé dugc dua vao vacxin bao gbm, vi du,
mdt hodc nhidu interleukin, interferon, hodc cac xytokin da biét khac. Theo mdt phuong
an, chét phu tro nay c6 thé 13 din xuét xyclodextrin hoc polyme polyanion nhu céc
chit dugc md ta trong cac bing sang ché My s6 6,165,995 va 6,610,310 twong tmg.

Sang ché con dé xuét phwong phap giy mién dich cho lon chdng lai bién ching
ctia PCV2b, phwong phép nay bao gdm viéc cho lon sir dung ché phdm theo sang ché
nhu dwgc md ta & trén. Ché phdm niy bao gdm polypeptit ORF2 cua bién ching
PCV2b, trong dé polypeptit ORF2 nay bao gdm leuxin (L) & vi tri 89, threonin (T) & vi
tri 90, va aspargin (N) & vi tri 134 theo cach danh sé cia SEQ ID NO: 1. Nhu dugc md
ta & trén, polypeptit ORF2 cta bién ching PCV2b nay c6 thé con bao gdm it nhit mot
gbc dugc chon tir cac gbe sau: lysin (K) & gbe 59, lysin (K) & gbc 234, threonin (T) &
gdc 190, isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hodc glyxin (G) &
gbc 169, va isoleuxin (I) & gbc 215, theo cach danh sb cia SEQ ID NO: 1.

Theo mdt phuong 4n, ché phdm dé sir dung theo sang ché bao gdm virut chira
va/hoic biéu hién polypeptit ORF2 ca bién chiing PCV2b. Theo mdt phuong 4n khéc,
ché phim @ sir dung theo sang ché bao gdm polypetit ORF2 cta virut PCV2b tai tb
hgp dugce phan lap.

Theo mdt phuong 4n ciia phuwong phép theo sang ché, ché phdm nay duoc sir
dung trong co, trong chén bi, qua chan bi, dudi da, hodc duong mi€ng. Theo mdt
phuong 4n khac, ché phim nay duoc sir dung theo mét liéu duy nhat. Theo médt phuong
an khéc nita, ché phim nay dugc sit dung theo hai lidu.

Theo mdt phuong 4n khéc, ché phdm nay duoc st dung cho lon c6 khang thé tir
me chéng lai PCV2.

-27-



31673

Theo mot phuong an, ché phim nay dugc st dung cho lgn ba tudn tudi hoic
nhiéu tuin tudi hon.

Ché phdm vacxin theo sang ché c6 thé dugc sir dung véi liéu lugng va bing céc
k¥ thuat ma ngudi c6 hidu biét trung binh trong linh vire y hoc hoic thii y da biét 1 khi
can nhic céac yéu td nhu tudi, gidi tinh, thé trong, lodi, va tinh trang cda dong vat sit
dung vacxin, va dudong ding. Pudng ding c6 thé 14 sir dung qua da, qua niém mac (vi
dy, niém mac miéng, miii, hdu mon, 4m dao) hodc ngoai dudng ti€u hda (trong chén bi,
qua da, trong co, dudi da, trong tinh mach, hoic trong mang bung). Ché phdm vacxin
theo sang ché c6 thé duoc st dung mdt minh, hodc c6 thé dugc déng st dung hodc su
dung 1an luot v&i cac cach didu tri hodc lidu phap khac. Dang sir dung c6 thé bao gdm
hdn dich, xird hodc cdn ngot, va ché phém dé su dung ngoai dudng ti€u hoa, dudi da,
trong chén bi, trong co hodc trong tinh mach (vi du, ché phém tiém), nhu hdn dich hodic
nhii trong v tring. Ché phdm vacxin theo sang ché ¢6 thé dugc sir dung dudi dang khi
dung, hodc dugc tron vao thirc &n va/hodc nudce, hodc duge tron véi chét mang, chét
pha loéing hoic t4 duoc thich hgp nhu nuéc vé tring, nwée muébi sinh 1y, glucoza, hodc
chit twong tyr. Ché phdm nay c6 thé chira chit phu trg nhu chit thdm wét hodc chit nhil
héa, chit dém do pH, ta dugc, chét tao gel hodc chét 1am tang do nhét, chét bao quan,
chit didu vi, chit mau, va chét twong tu, tily thudc vao dudong ding va ché phim mong
mubn.

Sang ché con dé xuét kit. Kit niy bao gdbm lo chira ché phdm vacxin theo sang
ché @& bao vé lon chéng lai bién ching cua circovirut lon typ 2b (PCV2b) c6 doc tinh
cao. Ché phdm vacxin nay bao gdm polypeptit ORF2 ctia bién chiing PCV2b, trong d6
polypeptit ORF2 nay bao gdm leuxin (L) & vi tri 89, threonin (T) & vi tri 90, va aspargin
(N) & vi tri 134 theo cach danh sb cua SEQ ID NO: 1. Nhu dugc mo ta & trén,
polypeptit ORF2 cuia bién ching PCV2b nay c6 thé con bao gbém it nhit mot gbe dugc
chon tir céc gbc sau: lysin (K) & gde 59, lysin (K) & gbe 234, threonin (T) & gbe 190,
isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hoidc glyxin (G) & gbc 169,
va isoleuxin (I) & gbc 215, theo cach dénh s ciia SEQ ID NO: 1.

Theo mdt phwong 4n cua kit theo sang ché, ché phim vacxin & dang virut chira
va/hoic biéu hién polypeptit ORF2 ctia bién ching PCV2b. Theo mot phuong an khac
ctia kit theo sang ché, ché phdm vacxin & dang polypeptit ORF2 ciia PVC2b bién dbi tai
t6 hop dugc phan 1ap.
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Theo mdt phuong an cia kit theo sang ché, ché phdm vacxin trong lo dugc tao ra
& dang ché phim dang 16ng dé sir dung ngay. Theo mot phuong 4n khéc cta kit theo
sang ché, ché phdm vacxin trong lo dugc tao ra & dang dong kho. Theo mot phuong 4n
khac, kit c6 thé bao gdbm chit pha lodng. Theo mdt phwong 4n khéc nita, kit c6 thé con
bao gdbm hudng din sir dung chira thong tin v& cach sir dung ché phdm vacxin.

Theo mdt khia canh khéc, sang ché d& xuét phuong phap san xudt ché phim
vacxin & dang virut thé kham bt hoat, trong d6 virut thé kham nay bao gdm circovirut
lon typ 1 t4i t3 hop dugc bit hoat biéu hién polypeptit ORF2 ciia bién chiing PCV2b.
Circovirut lgn thé kham va phuong phép didu ché ching dugc mo ti trong WO
03/049703 A2, va ca trong cic bang sang ché My s& 7,279,166 va 7,575,752. Phuong
phéap tao ra circovirut lon th8 kham ké ca PCV1 dugc bit hoat biéu hién polypeptit
ORF2 cua bién ching PCV2b duge md ta trong Vi du 1 duéi day. Theo mdt phwong én,
ché phdm cudi duoc diu ché bang cach két hop virut cPCV1-2b da bét hoat véi ta dugc
thich hop va/hodc chét mang dugc dung khéc.

Theo mdt khia canh khac nita, sang ché @& xuét phwong phap san xuit ché pham
vacxin & dang bién ching virut PCV2b toan phin dugc bt hoat biéu hién polypeptit
ORF?2 cua bién chung PCV2b. Phuong phép ndy dugc md ta trong Vi du 3 dudi day.
Theo mot phuong an, ché phim cudi dugc diéu ché bing cach két hop virut PCV2B-
DIV-MUT da bét hoat véi ta duge thich hop va/hodc chét mang dugc dung khac.

Theo mot khia canh khéc nita, sang ché d& xuit phuong phap san xuét protein
ORF2 cta PCV2 da bién dbi tai t6 hop bao gdm cac bude: i) gdy nhidm té bao nhay
cam trong dich nudi cdy bing vecto virut tai t hop chta trinh tw ma héa ADN ORF2
ctia PCV2 da bién dbi, trong d6 protein ORF2 dugc biéu hién bdi vecto virut tai td hop
ndy, va ii) sau d6 thu hdi protein ORF2 trong dich néi. Thong thudng, lwgng 16n protein
ORF2 cia PCV2 da bién dbi c6 thé dugc thu hdi trong dich ndi. Luong 16n protein
ORF2 cua PCV2 da bién dbi dé chi lugng 16n hon 20 pg/ml dich ndi, t&t hon 13 16n hon
khoang 25 pg/ml, con t6t hon nira 12 16n hon khoang 30 pg/ml, con t&t hon nita 1a 16n
hon khoéang 40 pg/ml, con tdt hon nita 13 16n hon khoang 50 pg/ml, con t6t hon nita 1a
16n hon khoang 60 pg/ml, con tét hon nita 13 16n hon khoang 80 pg/ml, con tét hon nita
14 16n hon khoang 100 pg/ml, con t6t hon nita 12 16n hon khoang 150 pg/ml, tdt nhét 13
16n hon khoang 190 pg/ml.
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Dich nudi cdy té bao dugc uu tién c6 sb t& bao nam trong khoang tir 0,3 dén
2,0x10° t& bao/ml, tt hon nira 13 tir 0,35 dén 1,9x10° t€ bao/ml, con tot hon nita 13 tir
0,4 dén 1,8x10° t& bao/ml, con tt hon nira I tir 0,45 dén 1,7x10° t& bao/ml, va t6t nhét
1a tr 0,5 dén 1,5x10° t& bao/ml. Té bao duoc wu tién 12 c6 thé x4c dinh bdi ngudi c6
hiéu biét trung binh trong linh vurc nay. Té bao dwgc wu tién 13 té bao d& bi nhiém vecto
virut tai td hop thich hop, chira ADN ORF2 ctia PCV2 d bién dbi va biéu hién protein
ORF?2 ctia PCV?2 d4 bién ddi. Tét hon néu, té bao nay 1a té bio clia con tring, va tét hon
nita néu ching bao gdm cac té bao con tring c6 ban trén thi trudng véi nhan hiu hang
héa Sf+ (Protein Sciences Corporation, Meriden, Conn.).

Moi trudng sinh trudng thich hop ciing s& ¢6 thé x4c dinh dugc béi ngudi c6
hiéu biét trung binh trong linh vuc ndy véi moi trudng sinh trudng duge vu tién 1a moi
truong té bao con tring khoéng chira huyét thanh nhu Excell 420 (JRH Biosciences, Inc.,
Lenexa, Kans.) va méi truong tuong tu. Vecto virut duge uu tién bao gdm baculovirut
nhu BaculoGold (BD Biosciences Pharmingen, San Diego, Calif.), cu thé 1a khi té€ bao
san xuét 12 t& bao con trung. Méc du h¢ biéu hién baculovirut 1a dugc wu tién, ngudi cé
hiu biét trung binh trong linh vuc nay cin hiéu ring cic hé biéu hién khéc s& duge sir
dung nhim muc dich cia sang ché, tirc 12 biéu hién ORF2 ctia PCV2 di bién dbi vao
dich ndi nubi cdy té bao. Cac hé biéu hién khac nay cé thé can sir dung trinh ty tin hidu
d8 gay bidu hién ORF2 vio méi truong. Tuy nhién, néu ORF2 dugc tao ra boi hé biéu
hién baculovirut thi thong thuong hé¢ nay khong cAn trinh ty tin hiéu bit ky hodc cai
bién thém dé gay biéu hién ORF2 vao mdi trudng. Protein nay duge cho 14 c6 thé doc
1ap tao ra cac hat giéng virut (Journal of General Virology 2000, Vol. 81, trang 2281-
2287), va duoc tiét vao dich ndi nudi cdy. Vecto virut tai td hop nay chira trinh tw ADN
ORF2 cua PCV2 d bién d6i c6 do bdi nhiém (multiplicity of infection: MOI) dugc uu
tién ndm trong khoang ttr 0,03 dén 1,5, tot hon nita 12 tir 0,05 dén 1,3, con tét hon nita 12
tir 0,09 dén 1,1, va tdt nhit 1a tir 0,1 dén 1,0, khi dugc st dung dé gdy nhidm té bao
nhay cam. Tét hon néu MOI néu trén lién quan dén 1ml dich nuoi cdy té bao. Tét hon
néu phuong phép dugc mod ta & day chira mirc do nhiém 0,35-1,9x 10 t& bao/ml, con tét
hon nita 12 0,4 dén 1,8x10° t& bao/ml, con t6t hon nita 1 0,45 dén 1,7x10° té bao/ml, va
t6t nhat 12 0,5 dén 1,5x10° t& bao/ml bing vecto virut tai t5 hgp chita ADN ORF2 cua
PCV?2 d bién ddi va bidu hién protein ORF ctia PCV2 da bién ddi c6 MOI ndm trong

-30-



31673

khoang tir 0,03 dén 1,5, tdt hon nita 13 0,05 dén 1,3, con tét hon nita 12 0,09 dén 1,1, va
t6t nhat la tr 0,1-1,0.

Sau do, t& bao bi nhim dugc u trong thoi gian t6i da 1a 10 ngay, tét hon nita 13
tir 2 ngdy dén 10 ngay, con tét hon nira 13 tir 4 ngay dén 9 ngay, va tdt nhét 13 tir 5 ngay
dén 8 ngay. Pidu kién U dwoc wu tién bao gdm nhiét do ndm trong khoang tir 22 dén
32°C, tbt hon nita 14 tir 24 dén 30°C, con t6t hon nita 12 tir 25 dén 29°C, con t6t hon nita
1a tir 26 dén 28°C, va t6t nhét 1a khoang 27°C. Tt hon néu té bao Sf+ dugc quan sét sy
thay dbi tinh chit do baculovirut giy ra sau khi cdy. Quan sat nay c6 thé bao gdm theo
ddi xu hudng mat do t& bao va sy giam kha ning sdng trong thoi gian sau khi gay
nhidm. Hiéu gi4 virut cao nhit thudng dwoc quan sat 3-5 ngay sau khi nhiém, va mic
gi4i phong ORF2 cao nhét tir t& bao vao dich ndi thuong thu dugc trong thoi gian tir
ngay 5 dén ngay 8, va/hoic khi kha ning séng cia té bao giam téi mirc nhd hon 10%.

Tt hon néu qua trinh thu hdi bit diu bing viéc tich cic manh té bao ra khoi
polypeptit ORF2 da biéu hién cia PCV2 trong méi trudng bing bude tach. Budc tach
duogc vu tién bao gém loc, ly tdm & tdc do tdi da 20000 x g, ly tam dong lién tuc, tach
bang céach séc ky sir dung chét trao dbi ion hoic loc qua gel, va cac phuong phép 4i luc
mién dich thong thudng. Cac phuong phdp ndy 1a da biét dbi voi ngudi co hiéu biét
trung binh trong Iinh vuc (vi dy, Harris and Angel (eds.), Protein purification methods-
a practical approach, IRL press Oxford 1995). Phuong phép loc dwoc wu tién bao gdm
vi loc theo dong vudng goc va loc theo dong tiép tuyén (hoic loc theo dong ngang), ké
ca loc qua mang s¢i rdng. Trong sb cac phuong phap nay, phuong phap vi loc theo
dong vudng goc 1a dugc wu tién. Co 15 duge wu tién dé vi loc theo dong vudng goc nim
trong khoang tir 0,30 dén 1,35um, t&t hon nita 1a tir 0,35 dén 1,25um, con t6t hon nira 12
tir 0,40 dén 1,10pum, va tdt nhét 1a tir 0,45 dén 1,0pm.

Dé thu hdi polypeptit ORF2 ctia PCV2 da bién dbi tai td hop dé sir dung trong
ché phim mién dich hoic sinh mién dich nhu vacxin, budc bat hoat 13 duoc wu tién dé
1am bt hoat vecto virut. TSt hon néu qué trinh bét hoat nay dwgc thuc hién ngay truéce
ho#ic ngay sau bude loc, voi thoi diém bat hoat duoc wu tién 13 sau bude loc. Phuong
phap bét hoat théng thudong bét ky ¢ thé dugc st dung nhim muc dich clia séng ché.
Do d6, qua trinh bt hoat c6 thé dugc thuc hién b'?mg cach x1r Iy hoa hoc va/hodc vét ly.
Theo cac phwong 4n duogc vu tién, thé tich chit 16ng thu hdi dwoc xac dinh va nhiét do

duogc didu chinh nim trong khoang tir 32 dén 42°C, tt hon nita 13 nim trong khoang tir
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34 dén 40°C, va t6t nhét 1a ndm trong khoang tir 35 dén 39°C. Phuong phép bit hoat
dwgc wu tién bao gdm bd sung etylenimin kép (binary ethylenimine: BEI) dugc dong
vong, tbt hon 13 & ndng d6 nim trong khoang tir 1 dén 20mM, t&t hon 13 khoang 2 dén
10mM, con tét hon nita 13 khoang 2 dén 8mM, con t6t hon nita 14 khoang 3 dén 7mM,
t6t nhit 13 khoang 5mM. Vi dy, viéc bit hoat bao gbm bd sung dung dich chira 2-
bromoetylenamin hydrobromua, t6t hon 13 & ndng d khoang 0,4M, da dugc dong vong
thanh etylenimin kép (BEI) 0,2M trong NaOH 0,3N, vao chét l6ng néu trén dé thu dugc
ndng d6 cudi khoang 5SmM BEI. Tét hon néu chét 16ng nay dwoc khudy lién tuc trong
72-96 gidy, va chét 16ng da bét hoat thu duge ¢ thé duge bao quan lanh & nhiét do -
40°C hoic thdp hon hogc nhiét dd nim trong khoang tir 1 dén 7°C. Sau khi bét hoat
xong, dung dich natri thiosulfat, tt hon 13 & ndng dd 1,0M, dugc bd sung vao dé trung
hoa BEI con lai bit ky. Tét hon néu natri thiosulfat dugc bd sung véi lugng dwong
lwong so véi lwong BEI duoc bd sung trude dé bét hoat. Vi du, trong trudng hgp BEI
duoc bd sung t6i ndng dd cudi SmM, dung dich natri thiosulfat 1,0M dugc b sung vao
@8 thu duge ndng do cubi tbi thiéu bing SmM dé trung hoa BEI con lai bat ky.

Theo mdt khia canh khac, sang ché d& cip dén phwong phép bao ché ché phim
chira protein ORF2 cia PCV2 da bién ddi, va vecto virut dugc bét hoat. Phuong phép
nay bao gbm cac budc: i) tao dong gen ORF2 di khuéch dai ctia PCV2 da bién dbi vao
vecto truyén; ii) chuyén nhiém phan vecto truyén chira gen ORF2 tai t6 hop ciia PCV2
da bién dbi vao virut; iii) gdy nhidm t& bao trong méi trudng bang vecto virut da chuyén
nhifm; iv) 1am cho vecto virut d& chuyén nhim biéu hién protein ORF2 tai td hop ciia
PCV2 da bién dbi tir gen ORF2 ciia PCV2 da bién dbi; v) tach té bao ra khoi dich ndi;
vi) thu hdi protein ORF2 ctia PCV2 d3 bién dbi tir dich ndi; va vii) bat hoat vecto virut
tai td hop nay. Tét hon néu vecto virut tai t& hop nay 1a baculovirut chira trinh tw ma
héa ADN ciia ORF2, va té bao 1a té bao Sf+. Bude tach duge uu tién 1a céc bude duge
mé ta & trén, tot nhit 14 bude loc. Bude bat hoat dugc wu tién 1a cac bude duge md ta &
trén. Tét hon néu bude bt hoat dugce thuc hién & nhiét dd nim trong khoang tir 35 dén
39°C va v6i su ¢6 mit cia 2 dén 8mM BEIL, dugc vu tién hon nita 12 véi sy ¢6 mit cia
khoang SmM BEL Tét hon néu budc bit hoat dugc thuc hién trong thoi gian it nhét 24
gi®y, con t6t hon nita 14 trong 24 dén 72 gio.

Theo mot khia canh khéc, phuong phép bao ché ché phim chira protein ORF2

ctia PCV?2 d4 bién ddi va vecto virut dwoc bit hoat nhu duge mé ta & trén con bao gém
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budce trung hoa sau budc vii). Budce viii) ndy bao gdm bb sung lwong duong lugng ciia
chét ¢6 tac dung trung hoa chét bét hoat trong dung dich. Tét hon néu chét bat hoat 13
BEL viéc bd sung natri thiosulfat t6i lugng dwong lugng 1a duge wu tién. Do d6, theo
mot khia canh khéc, budc viii) bao gdm bd sung dung dich natri thiosulfat t6i ndng do
cubi nim trong khoang tir 1 dén 20mM, t6t hon 14 khoang 2 dén 10mM, con t6t hon nita
1a khoang 2 dén 8mM, con t6t hon nita 1 khoang 3 dén 7mM, t6t nhét 1a khoang SmM,
néu chét bét hoat 1a BEL

Theo mot khia canh khéc, sang ché d& xuit phuong phap bao ché ché phim, tét
hon 13 ché phim khang nguyén, nhu vacxin, dé tao ra dép Ung mién dich chéng lai
ching PCV2 da bién dbi. Néi chung, phuong phép niy bao gdm cac bude chuyén
nhidm c4u trac gen vao virut, trong d6 cAu tric niy chira i) ADN tai td hop tir ORF2
ctia ching PCV2 da bién dbi, ii) gay nhifm té bao trong méi truong sinh trudng bang
virut da chuyén nhiém, iii) 1am cho virut nay biéu hién protein t4i t6 hop tir ORF2 cua
PCV2 d3 bién dbi, iv) thu hoi protein ORF2 dugc biéu hién tr dich ndi, v) va diéu ché
ché phim bang cach két hop protein ndy véi chét phu trg thich hop va/hoic chit mang
dugc dung khéc.

Vi du thie hién sang ché

Céc vi du sau dua ra vat liéu va quy trinh dugc vu tién theo séng ché. Tuy nhién,
can hiéu ring cac vi du nay dugc dua ra chi nhim muc dich minh hoa va khong du dinh
dé giéi han pham vi chung cta sang ché.

Vi du 1: Phuong phap tao ra circovirut lon thé kham (cPCV)1-2

cPCV1-2 dugc tao ra bing cach tao dong gen vo capsit sinh mién dich cua chung
circovirut lon typ 2b bién d6i gdy bénh (dugc goi 1a “PCV2B-DIV-MUT”) vao khung
chinh hé gen cua circovirut lon typ 1 khong gdy bénh (PCV1). Quy trinh tao ra dong
ADN thé kham dugc mo t4, vi du, trong bing sang ché My sb 7,279,166, dugc vién din
toan bd & day. Ngudn gy nhiém cua virut thé kham ndy dugc sit dung dé gay nhiém
vao cac t& bao than cua lon (Porcine Kidney: PK) PK15 sinh trudng trong mdi trudng
can thiét t6i thiéu (Minimum Essential Medium: MEM) ¢ bd sung san phim thiy phan
lactalbumin (san phdm thiy phan lactalbumin: LAH) 0,05%, 30 pg/ml gentamixin
sulfat, va 5% huyét thanh bao thai bo. Té bao PK-15 d3 nhiém cPCV1-2 thu dugc duge

phat trién tiép bing cach cdy chuyén hang loai san phim bén 14n nita bing cach sir dung
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mdi trudng sinh trudng gidng hét, chi khac 13 chira 2-3% huyét thanh bao thai bd. Mé
céy chuyén tht ndm dugc lam dong lanh, 1am tan bang va loc, va dich tan thu duoc
dwoc st dung d& tién gibng gdc va sau do 1a gibng gbc.

Mbi trudng ding dé san xuét virut gidng 13 giéng nhw méi truong ding dé san
xut virut gbc. Pbi voi mdi trudng sinh trusng, MEM, OptiMEM, hodc mdi trudng
turong dwong 13 cac mdi trudng co ban cb thé duge sir dung dé ciy dong té bao PK-15
dé phat trién manh. Mbi trudng sinh truéng c6 thé duoc bd sung tdi da 10% huyét thanh
bo, tbi da 0,5% san pham thily phan lactalbumin, t6i da 0,5% albumin huyét thanh bo,
va tbi da 30 pg/ml gentamixin. Pé 1am moi trudng sinh san cho virut, MEM,
OptiMEM, ho#c mdi trudng tuwong duong dugc st dung. Mdi trudng sinh sédn cho virut
c6 thé dugc bd sung ti da 0,5% san phdm thiy phan lactalbumin, tbi da 2% huyét
thanh bo, t6i da 0,5% albumin huyét thanh b, va t8i da 30 pg/ml gentamixin. Téi da 5
g/l glucoza va t6i da 5 mmol/I L-glutamin c6 thé dugc bd sung vao mdi trudng sinh
tredng va/hodc moi truedng cho virut sinh san néu cin dé duy tri cac té bao nay.

Virut chiing giéng gbc cPCV1-2 duge bd sung vao hdn dich té bao PK-15 va hip
phu trong thoi gian téi 3 gid. Virut giéng gdc duge pha lodng trong moi trudng sinh
truong co ban d& tao ra muc boi nhidm (MOI) nim trong khoang tir 0,1 dén 0,2.

Déu tién, dich nudi cdy té bao PK-15 dwogc cdy ching virut gidng san xuét & thoi
diém cAy té bao, hoic khi té bao dat téi mirc o nhap dong khoang 20% dén 50%. Buéc
ciy chuyén ban ddu nay c6 thé duoc goi 1a “phuong phap gdy nhiém mot budc” dé tao
ra ngudn khang nguyén, hodc c6 thé dugc st dung tiép dé cdy chuyén hang loai san
phim. Pé cdy chuyén hang loai san phim, té bao PK-15 da nhidm cPCV1-2 duoc tiép
tuc nhan 1én t6i 1an cdy chuyén thtr 7 bang cach chia tich hang loai san phim & ty 18
1:5-20 @& virut sinh san. Mbi truong nudi cdy chira hdn dich té bao da nhiém virut tir
lan cdy chuyén trude c6 thé ding lam vt liéu gidng cho 1in cy chuyén tiép theo. Cac
té bao nhifm cPCV1-2 dugc U trong thoi gian 3 dén 14 ngdy dbi v6i mdi lan cly
chuyén & nhiét d6 36 + 2°C khi té bao dat t¢i muc do nhép dong > 90%. Virut cPCV1-2
gdy ra cac thay d6i bénh ly t& bao quan sat dwoc trong qua trinh sao chép ciia virut. Khi
thu hoach, sir co tron té bao va méanh t& bao ndi dang ké dugc quan sat. Dich nudi cdy
cling dugc quan sét vé d4u hiéu nhi®m vi khudn hoic ndm. Thoi gian U gifta céc 1an thu
hoach khang nguyén cPCV dugc néu trong Bang 1 dudi day:

Bang 1. Thoi gian ti thiéu va tbi da dé thu hoach khéng nguyén cPCV
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Phuong phép Thoi  gian t61 | Khoang nhiét d6
thi€u/toi da

Gay nhiém mdt budc 5 dén 16 ngay 36 + 2°C

Chy c}luyén hang loai san pham (MSV
+ 1 dén MSV +4)
Dich nudi ciy cPCV1-2 dugc thu hoach vio cic lo vo triung va dugc lay mau dé

16 dén 36 ngay 36+ 2°C

xac dinh muc dd nhi®m Mycoplasma bing cach sir dung phuong phap da biét. Nhiéu
1an thu hoach c6 thé dwoc thuc hién tir binh quay, binh phan tmg sinh hoc va binh
truyén dich.

Trude khi bit hoat virut cPCV1-2 thu hoach dugc, mét hoic nhiéu 16 khéang
nguyén c6 thé dugc cb (vi dy, t6i 60 14n) bing cach siéu loc. Dich ¢b c6 thé dugc rira
bing dung dich mudi can bing dé 1am giam lwong protein huyét thanh.

Phuong phép bét hoat, lam giam doc luc, hodc khir dc tinh cua virut cPCV1-2
s& dugc mo ta. Sau khi c6 khang nguyén cPCV, B-propiolacton (BPL) dugc bd sung
vao cPCV1-2 da thu gom dé thu dugc ndng d6 khoang 0,2% theo thé tich. Sau d6, virut
da thu gom nay dwoc khudy trong thoi gian tdi thiéu 15 phat va sau d6 dich khang
nguyén dé bat hoat nay duoc chuyén sang binh v6 tring thir hai. Dich khang nguyén
ndy duoc duy tri & nhiét do 2 - 7°C két hop khudy lién tuc trong thoi gian t6i thidu 24
gidr. Sau thoi gian t6i thiéu 24 gid, bd sung 0,2% thé tich BPL 14n hai vao hén dich da
thu gom. Sau d6, hdn dich nay duoc khudy, chuyén sang binh thtt ba, va duy tri & nhiét
d6 2 - 7°C, két hop khudy lién tuc trong thoi gian khong it hon 84 gid. N6i chung, tong
thoi gian bat hoat khong nhé hon 108 gid va khong 16n hon 120 gid. Phuong phap bét
hoat nay dugc néu tém tit trong bang 2 dudi day.

Bang 2. Phuong phép bét hoat

Chat bat hoat Nong do cudi Khoang nhiét do | Thoi gian, gio
(t0i thiéu/toi da)

B-propiolacton (BPL) |0,4% thé tich (2 lan b0 |2 —7°C (két hop | 108 - 120
sung 0,2% thé tich) khudy)

Qué trinh bt hoat dugc két thic bang cach bd sung dung dich natri thiosulfat c6
ndng d6 cubi khong 16n hon 0,1M. Do pH ctia 16 khang nguyén da bit hoat nay dugc
diéu chinh dén 6,8 bing cach sir dung NaOH hozc HCI. Sau khi b4t hoat, miu dai dién
duoc léy tir hdn hop va thir nghiém vé& mirc d6 bt hoat hoan toan. San phém khang

nguyén cPCV1-2 d3 bét hoat dugc chuén héa dé dép tng muc tiéu 16n hon RP 1,0 nhu
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duoc xé4c dinh bing phén tich ELISA v& hiéu lyc. Theo mdt phwong 4n, ché phdm cubi
duoc diéu ché bang cach két hop virut cPCV1-2b da bét hoat v6i chét phu trg thich hop
va/hodc chit mang dugc dung khéc.

Vi du 2: Phuong phép san xuét protein vo capsit t4i td hop ciia bién ching PCV2b

Qua4 trinh san xuét vacxin chtra khang nguyén tiéu don vi 13 qua trinh hai giai
doan: trudc hét, tao ra khang nguyén tiéu don vi ORF2 trong hé biéu hién baculovirut
va sau d6, bao ché/san xuit san phdm cudi. Dbi voi cac bude ddu tién nay (thiét ké
baculovirut tai t hop va tao khang nguyén ORF2), phuong phép cong nghé co ban
duogc st dung s€ dugc md ta. He biéu hién baculovirut dugc st dung dé biéu hién gen
ORF2 tir bién ching ciia PCV2b. Baculovirut tai t hop chira gen ORF2 cia PCV2
dugce tao ra nhu sau: ADN cua virut duge phéan 1ap tur té bao PK-15 da nhi®m bién
chiing ctia PCV2b dugc goi & day 1a “PCV2B-DIV-MUT”. Gen ORF2 ctia bién ching
cia PCV2b nay dugc khuéch dai bing k§ thuat PCR dé chtra trinh ty 5' Kozak
(ccgecatg) va vi tri 3' EcoR1 (gaattc), va dugc tao dong vao vecto pGEM-T-Easy
(Promega, Madison, Wis.). Tiép d6, né duge cit va tao dong con vao vecto truyén
pVL1392 (BD Biosciences Pharmingen, San Diego, Calif.). Sau dd, plasmit pVL1392
chita gen ORF2 cua bién ching PCV2b dugc ddng chuyén nhifm bing ADN cia
baculovirut BaculoGold® (BD Biosciences Pharmingen) vao té bao coén tring
Spodoptera frugiperda (Sf+) (Protein Sciences, Meriden, Conn.) dé tao ra baculovirut
t4i t6 hop chira gen ORF2 ciia bién ching ctia PCV2b. Baculovirut tai td hop chira gen
ORF2 cua bién ching ctia PCV2b nay dugc tinh ché vét tan va virut ching gidng gbc
(Master Seed Virut: MSV) duogc nhén 1én trén dong té bao SF+, chia thanh cic phin
phéan uéc, va bdo quan & nhiét 6 -70°C. MSV dugc xac dinh duong tinh 1a baculovirut
chita ORF2 ciia PCV2 theo phuong phap PCR-RFLP bang cach sir dung cac doan mbi
dic hiéu baculovirut. Té bao con trung duge gdy nhiém baculovirut chita ORF2 clia
PCV2 dé tao ra MSV hoic ching virut gidng san xuét biéu hién khang nguyén ORF2
ctia PCV2. Su biu hién ctia gen ORF2 ctia PCV2B-DIV-MUT dugc khing dinh bing
thir nghiém mién dich bang cach sir dung huyét thanh siéu mién dich dugc tao ra chéng
lai PCV2B-DIV-MUT & thd, hodc khang thé don dong trong thir nghiém phén tich
khang thé huynh quang gian tiép. Theo cach khac, sy biéu hién clia gen ORF2 cua
PCV2B-DIV-MUT dugc khing dinh bing thir nghiém mién dich bing cach sir dung
khéng thé dugc tao ra chng lai PCV2a hoic PCV2b ¢b dién phan tng chéo véi bién
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ching cia PCV2b. Ngoai ra, viéc xdc dinh baculovirut chira ORF2 cua bién ching
PCV2b dugc khing dinh bing cach giai trinh tu axit amin ddu N. MSV baculovirut
chira ORF2 ctia bién ching PCV2b ciing dwgc thir nghiém vé d9 tinh khiét theo phuong
phép 9 C.F.R. 113.27 (¢), 113.28, va 113.55.

Vecto virut tai t& hop chira trinh ty ADN ctia ORF2 ciia PCV2 ¢6 dd boi nhiém
(MOI) duoc wu tién nim trong khoang tir 0,03 dén 1,5, t6t hon nita 12 tir 0,05 dén 1,3,
con t6t hon nita 13 tir 0,09 dén 1,1, va t&t nhat 1a tir 0,1 dén 1,0, khi dugc st dung dé gy
nhidm céc té bao nhay cam. TSt hon néu phwong phap dugc md ta & day bao gdm giy
nhiém 0,35-1,9 x10° t€ bao/ml, con tét hon nita 1 tir 0,4 dén 1,8 x10° t€ bao/ml, con tdt
hon nita 13 tir 0,45 dén 1,7 x10° té bao/ml, va t6t nhét 1a tir 0,5 dén 1,5 x 10° t& bao/ml
bing vecto virut tai tb hop chira trinh ty ADN ctia ORF2 ctia PCV2 va biéu hién protein
ORF ctia PCV2 ¢6 MOI nim trong khoang tir 0,03 dén 1,5, t6t hon nita 13 tir 0,05 dén
1,3, con tét hon nita 1a tir 0,09 dén 1,1, va tét nhat 1a tir 0,1 dén 1,0.

Sau d6, cac té bao dd nhiém virut dwoc U trong thoi gian t8i da 10 ngay, t&t hon
nita 13 tir 2 ngay dén 10 ngdy, con t6t hon nira 13 tir 4 ngdy dén 9 ngay, va t6t nhét 13 tir
5 ngay dén 8 ngay. Diéu kién u dwgc wu tién bao gdm nhiét d6 nim trong khoang tir 22
dén 32°C, tét hon nita 1a tir 24 dén 30°C, con tét hon nita 1a tir 25 dén 29°C, con tét hon
nita 1a tir 26 dén 28°C, va t6t nhit 1a khoang 27°C. Tét hon néu té bao Sf+ dugc quan
sat su thay dbi dic tinh do baculovirut gdy ra sau khi cdy. Viéc quan sat nay c6 thé bao
gdm theo doi xu huéng mét do t& bao va sy giam kha ning séng trong thoi gian sau khi
gdy nhiém. Hiéu gi4 virut cao nhét thuong duogc quan sat 3-5 ngdy sau khi nhidm va
mirc d6 giai phong ORF2 cao nhit tir té bao vao dich ndi thudong thu duoc giita cac
ngay 5 va 8, va/hoic khi kha ning séng cua té bao giam t6i dudi 10%.

Theo mdt phuong 4n, binh quay dung tich 1000ml dwoc ciy khoang 1,0x10° t&
bao Sf+/ml trong 300ml mdi truong Excell 420. Sau d6, binh nay dugc G & nhiét do
27°C vi khudy & tc ¢6 100 vong/phut. Sau d6, binh niy dugc cdy ching virut giéng
PCV2b ORF2/Bac (baculovirut tai td hgp chira gen ORF2 ciia bién ching ctia PCV2b)
¢6 MOI bing 0,1 sau khi @ trong 24 gid.

Sau d6, binh nay dugc @ & nhiét dd 27°C trong thoi gian tdng cong 6 ngay. Sau
khi 0, khéi t& bao trong binh dugc ly tdm, va dich ndi tao ra duge thu hoach, vi loc qua
mang loc ¢ ¢& 16 0,45-1,0pm, va sau dé bét hoat. Dich ndi dugc bit hoat béng cach

ting nhiét do toi 37+/-2°C, va bd sung 10mM etylenimin kép (BEI) vao dich ndi nay.
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Sau d6, dich ndi dugc khudy lién tuc trong 48 gid. Dung dich natri thiosulfat 1,0M aé
tao ra néng d6 ti thiéu cubi bé’mg 5mM dugc bd sung vao dé trung hoa BEI con lai bét
ky. Luogng ORF2 trong dich nbi di trung hda dugc x4c dinh bang cach sir dung quy
trinh thtr nghiém ELISA nhu quy trinh dugc mé ta trong Vi du 1 clia bang sang ché My
s6 7,700,285 cAp cho Eichmeyer va cac dong tac gia. Khang thé phat hién dugc sir dung
14 khang thé don dong khang protein v6 capsit ORF2 clia bién ching PCV2b.

Sang ché co thé ting quy mo san xudt ORF2 t4i t& hop cua bién ching PCV2b tir
quy md nho lén quy mo 16n.

Giai doan thir hai ctia qué trinh san xut vacxin 13 bao ché/san xuét thanh phim.
Phuong phép trdn 1a dua trén: a) lugng khang nguyén c¢b dinh cho mét lidu, va b) lugng
c¢b dinh cua it nhit mot chit phu trg. Theo mot phuong 4n, dang duge phém cua san
phim 13 twong dwong véi nhil trong diu trong nude. Dé bao ché vacxin cudi, chét phu
trg nay dwgc bd sung vao phin khang nguyén va khudy cho dén khi thu dugc nhii trong
ddng nhét. C6 bang chimg vé mirc d6 ddng nhit my man. Pé dam bam ring mé vacxin
s& ¢6 hiéu qua cin thiét, hiéu luc tvong dbi ctia né duge xac dinh bing thir nghiém in
vivo d3 dugc phé chudn. Dya trén viéc phén tich ndy, thir nghiém v& hiéu luc c6 thé
phat hién cac mé c6 hiéu lyc thap hon binh thuong.

Vi du 3: Phuong phép tao ra bién ching virut PCV2b toan phin duoc bét hoat

Ngudn gay nhiém 14 bién ching virut PCV2b: PCV2B-DIV-MUT dugc sir dung
d& gay nhidm té bao than cua lon (PK) 15 sinh trudng trong moi truong cin thiét tdi
thiéu (MEM), c6 bd sung 0,05% san pham thiy phan lactalbumin (LAH), 30 pg/ml
gentamixin sulfat, va 5% huyét thanh bao thai bo. Té bao PK-15 d3 nhiém PCV2B-

DIV-MUT duoc nhén 1én tiép bang cach cdy chuyén hang loai san phidm bén 14n nita
bing cach sir dung mdi trudng sinh trudng gibng hét, chi khac 1a chira 0,5-3% huyét
thanh bao thai bo. Mé ca"ly chuyén thr ndm dugc lam dong lanh, 1am tan bang va loc, va
dich tan thu dugc duge sir dung dé didu ché gidng tién gbc va sau d6 1a gibng gde.

MBoi trudng duge st dung dé tao ra virut giéng 1a gibng nhu méi trudng dugc st
dung dé tao ra virut gbc. P4i véi moi trudng sinh truéng, MEM, OptiMEM, hodc moi
tredng twong dwong 13 mdi trudng co ban c¢6 thé duge sir dung dé ciy dong té bao PK-
15 @8 té bao sinh truéng. Moi trudng sinh trudng c6 thé duoc bd sung ti da 10% huyét
thanh bd, t6i da 0,5% san phim thity phan lactalbumin, t6i da 0,5% albumin huyét
thanh bo, va t8i da 30 pg/ml gentamixin. P& 1dm moi trudng cho virut sinh sin, MEM,
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OptiMEM, ho#c méi trudng trong duong dugc sir dung. Moi truong cho virut sinh san
c6 thé dugc bd sung ti da 0,5% san phim thiy phan lactalbumin, t&i da 2% huyét
thanh bo, t8i da 0,5% albumin huyét thanh bo, va téi da 30 pg/ml gentamixin. Téi da 5
g/l glucoza va t6i da 5 mmol/l L-glutamin c6 thé dugc bd sung vao mdi trudng sinh
trudng va/hodic mdi truedong dé virut sinh san, néu can, dé duy tri cac té bao nay.

Chung virut giéng gbc PCV2B-DIV-MUT dugc bd sung vao hdn dich té bao
PK-15 va hdp phu trong thdi gian t6i 3 gio. Viruf gidng gbc dugc pha lodng trong mdi
treong sinh trudng co ban dé tao ra d6 boi nhifm (MOI) nim trong khoang tir 0,1 dén
0,2.

Péu tién, dich nudi cdy té bao PK-15 dugc cdy ching virut gibng san xuét & thoi
diém ciy té bao, hoic khi té bao dat téi mirc d6 nhap dong nim trong khoang tir 20%
dén 50%. Budc ciy chuyén dau tién nay cé thé duoc goi 1a “Phuong phép giy nhiém
mdt budc” dé tao ra ngudn khang nguyén, hoic c6 thé duge sir dung tiép dé ciy chuyén
hang loai san phdm. D& cdy chuyén hang loai sin phim, t& bao PK-15 di nhiém
PCV2B-DIV-MUT duoc tiép tuc nhan 1én t6i 14n ciy chuyén thir 7 bang céch chia tach
hang loai san phdm & ty 18 1:5-20 dé virut sinh san. Mdi trudng nudi cdy chira hdn dich
té bao da nhidm virut tir 14n cdy chuyén truée c6 thé dung lam vat liéu giéng cho lan
cdy chuyén tiép theo. Té bao nhiém PCV2B-DIV-MUT dugc 1 trong 3 dén 14 ngay dbi
v6i mdi 14n cAy chuyén & nhiét d6 36 + 2°C khi té bao dat téi mirc d6 nhap dong >90%.
Virut PCV2B-DIV-MUT c¢6 thé gfy ra céc thay dbi bénh 1y té bao quan sat dugc trong
qué trinh sao chép virut. Khi thu hoach, sy co tron té bao va manh té bao ndi dang ké
dugc quan sat. Dich nudi céy cling dugc quan sat vé diu hiéu nhiém vi khuin hoic
nim. Thoi gian U giita cc l4n thu hoach khang nguyén PCV2B-DIV-MUT la giéng nhu
néu trong bang 1 trén day.

Dich nudi cdy PCV2B-DIV-MUT dugc thu hoach vao cic binh vd tring, va
duoc 14y miu dé xac dinh mic d6 nhiém Mycoplasma bing cach st dung phuong phép
da biét. Nhidu mé thu hoach c6 thé thu duoc tir binh quay, binh phan tng sinh hoc va
binh truyén dich.

Trude khi bat hoat virut PCV2B-DIV-MUT thu hoach dugc, mdt hodc nhiéu 16
khang nguyén c6 thé duoc cd (vi dy, t6i da 60 1in) bing cach siéu loc. Dich cb ¢6 thé

duoc rira bing dung dich mudi cin bang dé 1am giam luong protein huyét thanh.
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Phuong phép bat hoat, 1am giam ddc luc, hogc khir doc tinh cua virut PCV2B-
DIV-MUT la giéng nhu dwoc mé ta trong Vi du 1 va bang 2 trén ddy. Qua trinh bat
hoat dugc két thic bang cach bd sung dung dich natri thiosulfat & ndng d6 cubi khong
16n hon 0,1IM. B pH cua 16 khang nguyén da bt hoat nay dwoc diéu chinh dén
6,8 bing cach sit dung NaOH hogic HCL. Sau khi bét hoat, miu dai dién dwoc 13y tir hon
hop thu dugc va thr nghiém vé muc dd bit hoat hoan toan. Khang nguyén PCV2B-
DIV-MUT d bét hoat duge chun héa dé dap img muc tiéu hiéu Iyc twong d6i RP 16n
hon 1,0 nhu dugc xac dinh bang phuong phép phan tich ELISA vé hidu luc. Theo mét
phuong 4n, ché phdm cudi duogc didu ché bang cach két hop virut PCV2B-DIV-MUT
d3 bét hoat v6i chét phu trg thich hgp va/hodc chit mang dugc dung khac.

Vi du 4: Nghién ciru bing chirng vé nguyén 1y tic dung ciia PCV2b

Muc dich cta thir nghiém 13 danh gia vacxin (mg vién chira bién ching PCV2b
v& tac dung bao vé cing chung va khac ching. Thiét ké thir nghiém dugc néu trong
bang 3. San phim thl y nghién ctu (Investigational Veterinary Product: IVP) T04, T08
va T12 bao gdm bién ching virut PCV2b da chét dugc bd sung 10% dau SP. San phim
thu y nghién ctru T02, T06 va T10 bao gdm virut PCV1:2a thé kham da chét dugc bd
sung 10% diu SP. San phim thu y nghién ctu T03, TO7 va T11 bao gdém virut
PCV1:2b thé kham da chét dugc bd sung 10% dau SP.
Bang 3. Thiét ké thir nghiém bang ching nguyén ly

. 2 . Thir thach
San pham thu | x . X
. A Lan ching Li€u, I
Nhém |N |y nghién ctu . \ , \ MO6 xéc
nglra Ngay Chiing dudng
(IVP) N
diung
TO1 |10 | Thudc vo
PCV1:PCV2a
102110 1418 kham
103 |10 [FGVEPOVED | avo PCV2b M3 xéc
thé kham \ ,
X ; (khodng 3 X (khoang
biecn chung| x " % Ngay 21 A
~ | tuan tuodi) X Iml/ 9  tuan
T04 10 |PCV2b  da /~ | (khoang 2.
X 2ml  tiém X M tudi)
chét 6 tuan X
— trong co 2. 2ml/IN | va
TO5 10 | Thu6e vo N .. | tudi) A
PCVIPCV2 bén  phai thu thép
T06 10 P 2| coa cb mo
thé kham PCV2
707 |10 |PCVIPCV2b @
th€ kham
TO8 10 |bién  ching
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PCV2b  da
chét
T09 |10 | Thude vo
PCV1:PCV2a
T1I0 110 | 42 kham e
Tl |10 ;gﬁ‘,Pcvzb chiing
cxiam PCV2b
bien  chuing
TI2 (10 |[PCV2b da
chét

Lon duoc 3 dén 4 tudn tudi vao ngay 0 dé ching ngira. Liéu duy nhét 2ml clia
vacxin d3 dinh dugc st dung trong co (IM) vao bén phai ciia c¢d. Bom tiém vo tring
dung tich 3ml ¢6 kim chiéu dai 1 inso (2,54cm) hodc ¥% inso dugce st dung cho mdi con
lon. Thong tin chiing ngira chi tiét dugc ghi lai. Sau mbi 1an ching ngira, lon dwoc quan
sat cac ddu hiéu 1am sang bét thuong trong thoi gian 1 gior (= 30 phit), bao gbm, nhung
khéng chi giéi han &: chimg ngi lim, thé khé nhoc, nén, va mat phdi hop. Dau hiéu 14m
sang bat ky quan sat dugc dugc ghi trén phiéu theo doi tinh trang sirc khoe. Béc s§ tha
y dugc thong bao theo dbi hai con lon c6 ddu hidu thé trang kém va suy giam sirc khoe.
Céc con lon nay duoc chét ém ai.

Thtt thach dugc thuc hién vao ngay 21, khi lon duge 6-7 tudn tudi. Mbi con lgn
dugc cdy tdng cong 3ml chung virut thir thach twong Gng, da pha lodng trude téi ndng
do 4,8-5,8 logl10 TCID50/ml, véi 1ml dugce st dung trong miii (intranasally: IN) vao
mbi 16 mili, va 1ml duge str dung trong co (intramuscularly: IM). M&u phan u6c du trit
clia virut thir thach dwgc chuin d9 sau khi thir thach @& khing dinh lidu thir thach thuc
té.

Cac miu méau riéng 1& (5-10ml) duoc 14y vao cac dng tach huyét thanh (serum
separator tube: SST) vao ngay -1 (trudce khi ching ngira), va cac ngay 7, 14, 20/21, 28,
35, va 42. Cac miu dugc chia thanh céc ph?ln phén udc va bdo quan & nhiét 4o < -65°C,
va sau d6 duoc kiém tra hiu gia khang thé PCV2 bang thir nghiém ELISA, va luong
virut PCV2 trong mau bang phuong phap qPCR.

Céc que 14y mAu phan riéng r& ciing dwoc 14y tir mdi con lon trudce khi thir thach
(ngay 20/21), va hang tuan sau khi thir thach. Cac que polyeste v tring riéng 1& dugc
sir dung @& 14y mAu phan, va cho vao 6ng chira 3ml méi truong PBS v6 tring. Cac que

14y mAu phan dugc xoay tron trong 5 gidy trong mdi trudng nay trude khi b di. Cac
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méu dugc chia thanh cdc phin phan udc va bao quan & nhiét d6 < -65°C. Cac mau nay
duge x4c dinh mure do thai virut bang quy trinh PCR dinh lugng chuén.

Trong qua trinh mé x4c, cic méu khi-phé quan, mac treo va hach bach huyét ben
néng, va md amidan ciing dugc thu thip theo hai b mau ddi voi mbi con lgn, duge xic
dinh riéng, va dugc ¢ dinh trong dung dich dém formalin 10%. Mot bo mau dugc luu
trlt, trong khi bd con lai dugc glri di xét nghiém md bénh hoc chudn vé& su tiéu bach
huyét (PCVAD), va thay thé mé bao. Két luan dugc ghi 13 ¢6 (+) hodc khong (-). Lon
duoc cho 1a ¢6 su ti€u bach huyét hodc thay thé mo bao néu mot hodc nhidu md duge
ghi 1a “+”. Ngoai ra, md nay ciing dugc xét nghiém khang nguyén PCV2 bang IHC. Két
qua duge ghi 12 0 (khong nhudém) va 1-3 (mirc d6 nhudm khic nhau). Diém s bang 0
duoc cho 13 THC (-) véi PCV2 va diém sb bang 1 hoic cao hon duge cho 1a THC (+) véi
PCV2. Lon dugc cho 12 THC (+) néu mét hoic nhidu mé 1a IHC (+).

Két qua ban dau cho thiy tac dung bao vé ciing chiing va khac ching cia vacxin
trng vién so voi thube vor. Bién sb so cép 14 tinh trang virut huyét, va bién sb tht cép 1a
su thai virut qua phan va tén thuong mé bénh hoc.

Két qua cho thdy ring lon van 4m tinh v& tinh trang virut HCV2 huyét va su thai
virut qua phan trudc khi thir thach nhu néu trong cac bang 4 va 5. Tuy nhién, trong qua
trinh thir nghiém, tit ca cac con lon trong tit ca cac nhom didu trj trd nén duong tinh
d6i voi PVC2 & thoi diém nao d6, nhu duoc danh gia bang phan tich PCR dinh luong
d6i v6i lugng virut PCV2 trong méau (bang 4) va mirc do thai virut PCV2 qua phan
(bang 5).

Bang 4. Luong virut PCV2 trong méau

Thoi diém (sb ban sao ADN trung binh nhan binh phuong

Nhém nhd nhét)
thir Thir thach Trudc khi tht thach Sau khi thir thach
nghiém Ngay | Ngay | Ngay | Ngay | Ngay | Ngay | Ngay

-2 7 14 20 28 35 42
T01 PCV2b 0 0 0 0 30421 | 280798 | 5184
T02 |PCV2b 0 0 0 0 1866 22 2
T03 PCV2b 0 0 0 0 3870 238 10
T04 PCV2b 0 0 0 0 615 66 6
T05 PCV2a 0 0 0 0 10927 | 22982 | 1906
T06 PCV2a 0 0 0 0 43 2 2
T07 PCV2a 0 0 0 0 25991 | 211465 | 189
T08 PCV2a 0 0 0 0 309 20 6
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T09 gié’:%% ching| 0 0 0 | 413 | 384933 | 50683
T10 ';i(é;‘\‘mb ching) o | o | o | 7 | 314 | 65
T11 gié'%b ching| 0 0 0 | 406 | 427073 | 40711
T12 l'iié%b ching| o | o | o | 18 | 3315 | 9

Bang 5. Mtrc d9 thai virut PCV2 qua phén

] Thoi diém (s6 ban sao ADN trung binh binh phuong nhé

Nhom £
thir  |Thir thach R mha)
nghiém Trudc khi thir thach Sau khi thir thach

- Ngay 20 Ngay 28 | Ngay 35 | Ngay 42
TO1 PCV2b 0 257 24822 106798
TO02 PCV2b 0 7 7 0
T03 PCV2b 0 450 140 111
T04 PCV2b 0 43 288 16
TO5 PCV2a 0 184 4130 23485
T06 PCV2a 0 0 16 2
TO7 PCV2a 0 866 10072 6477
TO8 PCV2a 0 387 73 20
T09 bién ching PCV2b 0 1007 199324 89204
T10 bién chiing PCV2b 0 881 1880 65
T11 bién ching PCV2b 0 58519 | 480005 | 219127
T12 bién ching PCV2b 0 65 541 541

Hiéu gia trude khi thir thach nhu dugc x4c dinh bing thir nghiém ELISA ddi véi

PCV?2 cho thiy ring hiéu gia trung binh binh phwong nhé nhét ciia tit ci cac nhoém didu
tri 12 4m tinh v6i khang thé PCV2 (bang 6). Hiéu gia khang thé PCV2 theo thir nghiém
ELISA >0,5 dugc cho 13 duong tinh véi khang thé PCV2.
Bang 6. Thir nghiém ELISA dbi véi PCV2

Nhom thi| . . .., Ngdy |Ngdy |Ngiy |Ngdy |Ngdy |Ngay |Nga

nghigm | 1PV thich 20 7 e o s s e
T01 PCV2b 0,1673 |0,2741]0,1245 |0,0241 |0,0223 |0,0995 |0,3663
T02 PCV2b 0,1828 [0,2934]0,1640 |0,0644 |0,3926 |0,6212 [0,5712
T03 PCV2b 0,1628 |0,2783]0,1700 |0,0183 |0,0434 |0,1833 |0,2481
T04 PCV2b 0,1673 |0,2593]0,1088 |0,0278 |0,1635 0,396 |0,3491
T05 PCV2a 0,2316 |0,4322/0,2580 |0,0320 |0,0256 |0,2396 |0,3511
T06 PCV2a 0,1970 |0,3726/0,2357 |0,0887 |0,4316 |0,5458 |0,4569
T07 PCV2a 0,2582 [0,3787[0,2079 [0,0399 [0,0914 [0,3066 |0,4831
T08 PCV2a 0,1940 [0,3437]0,2012 |0,0357 |0,2637 |0,4717 |0,4526

bién ching
09 DOVID 0,1334 0,2283(0,1603 [0,0070 [0,0102 |0,0989 |0,2374
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Ilfghliznnfh“ Thir thach f‘;gé‘y I;Igay ﬁgﬁy IZ‘TOgﬁY Iz\lggﬁy I;ISgéy {;Izgéy
T10 gicé%b ching 1593 [0,2071[0,1400 [0,0518 |0,4015 [0,6827 |0,6433
T11 ];ié’%b ching|, 1752 |0,2484(0,1340 |0,0252 |0,0807 |0,2255 |0,3105
T12 {;icé'@% ching | 1652 10,3035(0,1669 |0,0270 |0,2632 |0,4868 |0,4604

Viéc chung ngira bing vacxin thir nghiém chira PCV2b bién d6i (nhém T04,
TO08, va T12) lam giam lugng virut PCV2 trong mau (bang 4) va mirc 4o thai virut qua
phén (bang 5). Viéc chiing ngira ndy ciing din téi 1am giadm t6n thwong mé bénh hoc &
hdu hét cac thoi diém so véi thudc vo, nhu dwoc chimg minh bing diém sé héa md
mién dich (immunohistochemistry: IHC) (bang 7), va diém sb tiéu bach huyét (bang 8).
Sau khi thir thach, phan mg mién dich nhé lai trung binh thé hién & hiéu gia khang thé
PCV2 theo thir nghiém ELISA dugc quan sét trong tit ca cac nhom thir thach (bang 6),
c6 thé goi ¥ ring lidu khang nguyén vacxin can duoc t6i wu hon nita. Mic dii so sanh
théng ké khong dugc thyc hién trong thir nghiém nay, rd rang 1a viéc chiing ngira bing
vacxin bién ching PCV2b c6 tac dung bao vé d6i véi cac chiing virut thir thach PCV2a,
PCV2b, va bién ching PCV2b.

Pé danh gia hiéu qua cla vacxin PCV2, tinh trang virut huyét va su tiéu bach
huyét dugc coi 14 cac théng s6 danh gia cha yéu. Trong thir nghiém nay, didu quan
trong 13 can lyu ¥ ring vacxin bién chiing PCV2b c6 tac dung bao vé chéng lai sy thir
thach bing bién chiing PCV2b t&t hon nhiéu so v6i vacxin PCV2a hoic PCV2b.

Bang 7. Piém s6 hoa md mién dich (Immunohistochemistry: IHC)

D3 ting bét thuong? Tong sb6 lan

Nhém tht khong co quan sat
nghiém Thir thach # % # % it

T01 PCV2b 2 22,2 7 77,8 9
T02 PCV2b 6 66,7 3 33,3 9
TO3 PCV2b 4 50,0 4 50,0 8
T04 PCV2b 8 80,0 2 20,0 10
TO5 PCV2a 3 30,0 7 70,0 10
T06 PCV2a 6 60,0 4 40,0 10
T07 PCV2a 4 44,4 5 5506 9
T08 PCV2a 7 70,0 3 30,0 10
T09 bién ching PCV2b 4 40,0 6 60,0 10
T10 bién ching PCV2b 9 100,0 0 0,0 9
T11 bién ching PCV2b 2 22,2 7 77,8 9
T12 bién chiing PCV2b 7 77,8 2 22,2 9
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Bang 8. Piém sb tiéu bach huyét

D3 timg bt thudong? Téng s6 1an quan

Nhém thu khong co sat
nghiém Thit thach # % # % #
TO01 PCV2b 3 | 333 [ 6] 667 9
T02 PCV2b 7 17782 [ 2] 2222 9
TO03 PCV2b 7 | 875 | 1] 125 8
T04 PCV2b 8 | 80,0 [2] 200 10
T05 PCV2a 4 | 40,0 [ 6] 60,0 10
T06 PCV2a 10 [ 1000 [0 ] 0 10
T07 PCV2a 6 | 66,7 [3] 333 9
TO8 PCV2a 7 | 70,0 |3 ] 30,0 9
T09 bién ching PCV2b 5 | 50,0 |5] 50,0 10
T10 bién chiing PCV2b 71 7718 |2] 222 9
T11 bién ching PCV2b 51 556 | 4| 444 9
T12 bién ching PCV2b 8 | 89 [1] 111 9

Vi du 5: Thit nghiém tdi wu héa md hinh thit thich bang PCV2b

Muc dich cta thir nghiém nay 12 danh gia chuén d6 virut thir thach PCV2b va

dudng ding. Ngoai ra, viéc danh gia so bd vé ché phdm thir thach méi chira bién ching

PCV2b dugc thyc hién ciing véi cac md hinh thir thach bing PCV2a va PCV2b di duoc

phé chuén hién nay. Nguyén tic chung cua thiét k& thir nghiém dugc thé hién trong

bang 9.
Béng 9. Thiét ké thir nghiém t8i wu héa mé hinh thir thach bang PCV2b
Thir théach ‘ Mo xéc
Nhom N o ing Chuindo |4 duong
dung
1ml/ IM
TO1 |12 4,7 log/3ml |, 0
1ml/ IM
T2 |12 PCV2b 5,4 log/3ml 2ml/ IN
T03 |12 6,1 logBml | ™ Mb xéc
To4 |12 5.4 log/3ml | 3ml/IN (khoang 9 tuan tuoi)
ol/ IM va thu thdp md
TO5 |12 4,45 log/3ml |, 10
1ml/ IM
TO6 | 12| peyo, 5,15 log/3ml |, /1
1ml/ IM
T07 |12 5,85 log/3ml 2ml/ IN
TO8 12 ’ 5,15 log/3ml |3ml/IN
TO9 |12|bién ching|4,38 log/3ml | Iml/IM

-45-




31673

PCV2b 2ml/ IN

lml/ IM

T10 |12 5,08 log/3ml 2ml/ IN
lml/ IM

T11 |12 5,78 log/3ml 2ml/ IN
T12 |12 5,08 log/3ml | 3ml/IN

Lon gidng lai khoang 6 tudn tudi vao ngay 0, c6 muc khang thé khing PCV2
trong huyét thanh tir thdp dén am tinh, va khong chira virut PCV2 trong mau, duoc tha
vao cac chudng/phong da dinh trong thiét bj BSL-2 ¢6 cac khoang khong riéng biét. C6
4 chudng trong mdi phong trong sé 3 phong, véi 12 con lon mdi chudng. Lon duoc
nhdt trong cac chudng di dinh trong qué trinh thir nghiém. Lon dugc tiy ¥ udng nude
va #n khdu phan day dua thich hop véi tubi va khong chira thudc trong qué trinh thir
nghiém. T4t c4 céc con lgn dugc dé thich nghi trong thoi gian tbi thidu 3 ngay.

Thir thach duge thuc hién vao ngay 0, khi lon duogc 6 tudn tudi. Mbi con lon
dugc cdy tong cong 3ml virut thir thach twong tmg da pha lodng trude t6i 4,0-6,0 +/-
0,5 log10 TCID50 /ml, trong d6 2ml dugc sit dung trong miii (IN) vao mdi 18 miii va
Iml dugc st dung trong co (IM), hodc 3ml dugc st dung trong mii, thy thudc vao
nhém diéu tri. Mau phan uéc dy trit cia virut thir thach duge chudn do sau khi thir
thach dé khéng dinh lidu thir thach thyc té.

Céc mAu mau riéng r& (5-10ml) dugc 14y va cac 6ng tach huyét thanh (SST) vao
ngay -21, ngay -1 (trudc khi chiung ngira), va cic ngay 7, 14, va 21. Cac miu dugce chia
thanh c4c phan phan wdc va bao quan & nhiét do < -65°C. Huyét thanh cta cac ngay -
21, -1, 7, 14 va 21 dugc x4c dinh hiéu gia khang thé PCV2 bing phan tich ELISA, va
xéc dinh lugng virut PCV2 trong mau bang phwong phap qPCR.

Cac que ldy mAu phan riéng r& dugc 14y tir mdi con lon trude khi thir thach
(ngdy -1), va hang tudn sau khi thtr thach. Céc que polyeste v0 trung riéng r& dugc st
dung dé 14y mau phén, va cho vao éng chira 3ml moi truong PBS v tring. Cac que lay
miu phan dugc xoay tron trong 5 gidy trong méi truedng nay trude khi bé di. Cac miu
dugc chia thanh céc phin phan udc va bao quan & nhiét d6 < -65°C. Cac mAu nay dugc
thir nghiém mirc d6 thai virut bang quy trinh PCR dinh luong chuin.

Trong qua trinh md xéc, cic mau khi-phé quan, mac treo va hach bach huyét ben

ndng, v md amidan dugc thu thap theo hai bd mau d6i véi mbi con lon, duge xac dinh
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riéng va cb dinh trong dung dich dém formalin 10%. Mot bd mau dwoc gui di xét
nghiém mo bénh hoc chuén vé su tiéu bach huyét (PCVAD), va thay thé mé bao. Két
ludn dugc ghi 1a ¢6 (+) hodc khong (-). Lon dugc cho 1a c6 sy ti€u bach huyét hodc thay
thé m6 bao néu mot hodc nhidu md duge ghi 13 “+”. Ngoai ra, mod niy ciing dugc xét
nghiém khang nguyén PCV2 bing IHC. Két qua dwoc ghi 1 0 (khéng nhudm) va 1-3
(mtrc d6 nhudm khéc nhau). Piém sb bang 0 dugc cho 1a IHC (-) v6i PCV2 va diém s
bing 1 hoic cao hon dugc cho 1a THC (+) véi PCV2. Lon duoc cho 13 IHC (+) néu mét
ho#c nhiéu mé 1a THC (+).

Do su phuc tap trén thuc té cta viéc nghién ctru dich t€ hoc PCV va do nhay cia
phuong phép phan tich qPCR ddi v6i PCV2, mdt sb con lon c6 thé c6 tinh trang virut
huyét truéc khi thir thach. Cac con lon thir nghiém c6 tinh trang virut huyét trude khi
thtr thach c6 thé bi loai khéi thir nghiém, va c¢6 thé dugc loai ra khi phén tich dit liéu
dua trén su than trong ciia nha tai trg thr nghiém lam sang.

Két qua chinh 14 thé phén 14p bién ching PCV2b dugc thir nghiém so vé6i cac mod
hinh thir thach bing PCV2a va PCV2b da duoc phé chuin.

Két qua

Lon dugc thir thach bang thé phan 14p bién ching PCV2b c6 su ting hiéu gia
khéng thé tir truée khi thir thach dén khi két thuc thir nghiém trong cic nhém duoc
chiing ngira. Nhém dugc thir thach bang ché phdm khong pha lodng, sau d6 1a nhém
T12 (dugc pha lodng theo ty 1& 1:5, sir dung qua dudng trong miii) ¢6 murc virut huyét
cao nhat vao thoi diém 14 ngay sau khi thir thach, véi sb ban sao ADN/ml 14n luot 13
trén 4 triéu va 1 triéu. Mtrc giai phong PCV2 cao nhét khi sir dung virut thir thach
khong pha lodng 1a 754114 ban sao ADN/ml. Viéc chi st dung virut thir thach khong
pha lodng qua duong IM/IN va st dung virut thr thach pha loadng theo ty 1€ 1:5 qua
dudmg IN dén t6i s§ lugng cao nhét ctia lon dwong tinh véi cac bt thuong mé bénh ly
va su khu tra PCV2.

Dua trén céc dit liéu thu dugc tir thir nghiém t5i wu héa thir thach bang PCV2b
ndy (dit liéu khong dugc thé hién), dudng va lidu thir thach duoc thay dbi thanh lidu
3ml sit dung qua dudng trong mili. Sur thay di duong va lidu thir thach nay dugc cho 14
lam giam kha niing xay ra bién c¢6 c6 hai dugc cho 14 do viéc sir dung trong co giy ra va

tang tong lwong virut thir thach.
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Vi du 6: Pénh gi4 hai vacxin (mg vién chéng lai PCV2b khi thir thach

Muc dich cuia thir nghiém 1a dénh gia tdc dung bao v€ clia vacxin PCV2b thé
kham va vacxin bién ching PCV2b, mbi vacxin nay dugc sir dung & lidu khang nguyén
thip va cao chéng lai thir thach bang PCV2b. Thiét ké thir nghiém dugc néu trong bang
10. Thudc v& (T01) 1a ddu SP 10%. IVP 1a nhu sau: T02, killed vacxin liéu thip chira
virut thé kham d4 chét c6 vé capsit PCV1:PCV2b (cPCV2b thip), duoc bd sung 10%
diu SP; TO03, vacxin lidu cao chtra virut thé kham da chét c6 vo capsit PCV1:PCV2b
(cPCV2b cao), dugc bd sung 10% dau SP; T04, vacxin lidu thip chira bién ching
PCV2b da chét (PCV2b DIV thip), dugc bd sung 10% diu SP; T05, vacxin lidu cao
chira bién ching PCV2b da chét (PCV2b DIV cao), dugc bd sung 10% dau SP. Cac
vacxin ndy dugc diéu ché bang cach st dung khang nguyén cd dic 20x va diéu ché
vacxin & lidu khang nguyén 0,69% = liéu thip hoic liéu khang nguyén 3,00% = lidu
cao.

Béng 10. Thiét ké thir nghiém

v Thir thach
San phim thi y | . . Liéu,
Nhom [N |[nghién cliru Ehl;l:g Ned Chin duwong | MO xé4c
(IVP) g gay & | ching |
’ ngua
TO1 12 | Thubc vo
vacxin  virut
the kham
PCV1:PCV2b
T02 12 da chét, c6 ta
dugc
(li€u thap)
vagxin virut Neav 0
thé kham (kioyém 3| neav 21 ngay 42
PCVI:PCV2b | qoahg 2| Nedy (khoang 9
TO3 12 1. % . .. |tudntudi) |(khoadng 3ml IN AL R
da chet, co ta < | PCV2b tuan tudi)
2ml IM 6 tuan \ A
duogc o N va thu thép
A Bén phai | tudi) A
(li€u cao) . X md
- —7— cia co
vacxin bi€n
chung virut
PCV2b da
TO4 1120 g, o6t
dugc
(licu thap)
TO5 12 vacq:xm b.1en
chiing virut
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PCV2b da
chét, co ta
duoc

(lidu cao)

Lon dugc khoang 3 tudn tudi (21 £7 ngay tudi) vao ngay 0 dé ching ngira. Lon
duoc st dung lidu duy nhit 2ml vacxin da dinh trong co (IM) vio bén phai ctia cd. Mot
bom tiém v trung dung tich 3ml ¢6 kim dai 1 inso (2,54cm) hodc 3/, inso dugc sit dung
cho mdi con lon. Thong tin ching ngira chi tiét dugc ghi lai. Lon dugc quan st trong
thoi gian 1 gior (230 phut) sau mdi 1an ching ngira vé cac déu higu 1am sang bét thuong,
bao gbm, nhung khong chi gidi han &: chimg ngi lim, thd kho nhoc, ndn, va méit phbi
hop. D4u hiéu 14m sang bit ky quan sat dwgc duoc ghi trén phiéu theo ddi tinh trang
sirc khée. Béc s§ thi y dugc thong bao theo di cac con lon ¢ ddu hiéu bat ky dugc mb
ta & trén.

Thir thach dwogc thyue hién vao ngay 21 khi lon duge khoang 6 tudn tudi. Mbi con
lon duoc céy téng cdng 3ml dich nudi céy chira ching PCV2b c6 dfc tinh, dugc pha
lodng trude t6i 4,8-5,8 logy TCID50 /ml qua dudng trong miii (IN). Mau phén uéc
dwoc du trit ctia virut thir thach dugc chudn d6 sau khi thir thach dé khing dinh liéu thir
thach thuc té.

Céac mau mau riéng r& (5-10ml) duoc ldy vao cac dng tach huyét thanh (SST)
vao ngay -1 (trude khi chiing ngira), va cac ngay 7, 14, 20/21, 28, 35, va 42. C4c mau
dugc chia thanh cac phin phan wéc va bao quan & nhiét d6 < -65°C. Sau d6, cac mau
nay duoc kiém tra hidu gia khang thé PCV2 bing phuong phap ELISA va xé4c dinh
luong virut PCV2 trong mau bing phuong phap qPCR.

Céac que liy méu phan riéng 1& duoc 14y tir mdi con lon trudc khi thir thach
(ngay 20/21) va hang tudn sau khi thir thach. Céc que polyeste vo tring riéng 1& dugc sir
dung dé 14y mau phan va cho vao éng chira 3ml mdi truong PBS v tring. Céc que 14y
mau phan dugc xoay tron trong 5 gidy trong mdi trudng nay trude khi bé di. Cac mau
dugc chia thanh cic phan phan udc va bao quan & nhiét do < -65°C. Cac miu nay duoc
thir nghiém murc d9 thai virut bing quy trinh PCR dinh luong chuén.

Trong qua trinh mé x4c, cdc mau khi-phé quan, mac treo va hach bach huyét ben
néng, va md amidan dugc thu thap theo hai bd mau ddi véi mdi con lon, dugc xac dinh
riéng va dugc cb dinh trong dung dich dém formalin 10%. Mot bd miu dugc luu trit,

trong khi by con lai dugce giri di xét nghi€ém mo bénh hoc chuén v& su tiéu bach huyét
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(PCVAD), va thay thé md bao. Két luan duoc ghi 13 c6 (+) hodc khéng (-). Lon dugc
cho 13 c6 sy tiéu bach huyét hozic thay thé mé bao néu mot hoic nhidu méd duogc ghi la
Ngoai ra, md nay ciing dugc xét nghiém khang nguyén PCV2 bing IHC. Két qua dugc
ghi 13 0 (khéng nhudém) va 1-3 (mirc 36 nhudm khéac nhau). Piém sb bing 0 duge cho 14
PCV2 IHC (-), va diém sb bing 1 hoic cao hon dugce cho 1a PCV2 IHC (+). Lon dugc
cho 1a THC (+) néu mét hodc nhidu md ¢6 IHC (+).

Két qua ban du 1a mot trong bdn vacxin Gmg vién c6 tic dung bao vé chdng lai
sy thir thach bing PCV2b so voi thudc vor. Bién sé so cép 1 tinh trang virut huyét, va
bién s6 thi cAp 12 mirc d9 thai virut qua phan va tdn thuong mé bénh hoc.

Két qua
Tinh trang virut PCY2 huyét

Huyét thanh dwgc 14y mAu hang tudn va duoc phan tich lwong virut PCV?2 trong
méu bang phuong phap PCR dinh lugng. Gia trj trung binh binh phuong nhé nhit cta
mdi ngdy thir nghiém dwogc thé hién trén Fig.2. Tt ca cac con lon déu 4m tinh vé luong
virut PCV2 trong mau trudc khi thir thach, nhu duge thé hién trong bang 11 duéi day.
Béang 11. Lugng virut PCV2 trong mau (s6 ban sao ADN) dugc x4c dinh bing phuong
phap qPCR theo ngay thir nghiém
Thoi diém (s6 ban sao ADN trung binh binh

Nhém phuong nho nhit)
thir Loat Trudgc khi tht thach Sau khi thir thach

neniem Nedy|Ngdy Nedy Nedy|Neay| g,y 35 | Ngay 44
T01 Thubc vor 0| 0] 0| 0|30 /|132010,6(24113,9
T02 cPCV2bthdp | 0 | 0 | 0 | O |38 0 0
T03 ¢cPCV2bcao | 0 | O | 0 | 0 [ 12| 45 0
T04 [PCV2bDIVthipl 0 | 0 | 0 | 0 [29,9] 12,1 1,4
T0S |PCV2bDIVcaol 0 | 0 | 0 | 0 |12 0 0

Luong virut PCV2 trong méu (s6 ban sao ADN) ctia cic nhém duge ching ngira
va thir thach do chiing ngira va thir thach duoc thé hién trong bang 12 dudi day. Tét ca
c4c nhém duoce ching ngira déu khac dang ké so v6i nhém TO1 sau khi thir thach vao
cac ngay 35 va 44 (P<0,0001).

Ty 1é phén trim lon d4 timg duong tinh trong qua trinh thir nghiém dwoc néu

duéi day (bang 12). Nhém st dung thudc vo ¢6 s6 lon di ting dwong tinh cao hon déng
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ké so v6i cac nhém dugce ching ngira (P<0,0124).
Bang 12. qPCR dinh luong xé4c dinh tinh trang virut huyét - ty 16 phan trim lon d3 timg
duong tinh

Da timg duong tinh? | 74ng 56 13n
Loat Duong tinh | Amtinh | quansat | Gijatrp
# 1 % | #] % S6 1an
Thubc vor 11 {100,0 | 0| O 11
cPCV2b thap 2 | 16,7 |10 | 83,3 12 0,0001
cPCV2b cao 2 | 16,7 |10 | 83,3 12 0,0001
PCV2bDIVthip | 5 | 455 | 6 | 54,5 11 0,0124
PCV2bDIVcao | 1 | 83 |11 |91,7 12 0,0001

Murc d¢ thai virut PCV2 qua phan

Mitc @ thai virut qua phan trung binh binh phuong nhé nhit theo ngay thi
nghiém dugc thé hién trén Fig.3. Mirc d6 thai virut PCV2 qua phan (s6 ban sao ADN)
do chiing ngira va thir thach dugc thé hién trong bang 13 dudi ddy. Tt ca cac nhém
dugc ching ngira déu khéac dang ké so voi nhém TO1 sau khi thir thach vao cac ngay 35
va 44 (P<0,0001).
Bang 13. Mitc d9 thai virut PCV2 qua phan (s6 ban sao ADN) dugc x4c dinh bing

phuong phap qPCR
Thoi diém (s6 ban sao ADN trung binh binh phuong
Nhém Loat ; AP oho nhd) ot s
thir nghiém - Trudce khi thir thach Sau khi thir thach
Ngay 20 Ngay 28 | Ngay 35 | Ngay 44
TO01 Thube vor 0 29,9 65713,8 | 19996,2
T02 | cPCV2b thip 0 3,8 3,8 0
TO3 cPCV2b cao 0 1,2 1,3 0
T04 PCV2b DIV thip 0 29,9 12,1 1,4
TO5S | pCvV2b DIY cao 0 1,2 9,6 0

Ty 18 phén trim lon da timg dvong tinh v& sy thai virut qua phan trong qua trinh

thir nghiém dugc néu dudi day (bang 14). Nhém st dung thube v c6 sb lon da timg
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thai virut qua phan cao hon déng ké so véi cac nhém duge ching ngira (P<0,0124).
Bang 14. Két qua phén tich qPCR dinh lugng xac dinh mirc 46 thai virut qua phén - ty

16 phan trim lon da timg duong tinh

ba tung duong tinh? Téng sb 1an
Loat Duong tinh Am tinh quan sat Gia tri p
# % # % S6 lan

Thubc vor 11 | 100,0 | 0 0 11
cPCV2b thap 3 25,0 9 | 750 12 0,0003
cPCV2b cao 1 8,3 11 | 91,7 12 <0,0001
PCV2b DIV thip| 5 45,5 6 | 54,5 11 0,0124
PCV2b DIV cao | 4 33,3 8 | 66,7 12 0,0013

Phan ting khang thé trong huyét thanh

Hiéu gia khang thé PCV2 trung binh ciia mdi thir nghiém theo ngay thir nghiém
duoc thé hién trén Fig.4. T4t ca cac con lon ddu c6 huyét thanh am tinh v6i PCV2 trude
khi ching ngira. Lon trong nhém st dung thudc v& vin c¢6 huyét thanh 4m tinh truée
khi thir thach.

Hiéu gi4 khang thé PCV2 theo thir nghiém ELISA duoc néu tom tit trong bang
15 duéi day. T4t ca cac hidu gia >0,5 dugc cho 1a dwong tinh véi khang thé PCV2. Lon
trong tit ca cac nhom duoc ching ngira ¢ sy ting dang k& (P<0,0895) hiéu gia khang
thé PCV2 vao ngay 28-44 sau khi ching ngira so v6i nhom sir dung thudc v, cho thiy
dap ing mién dich chi dong @i véi PCV2 sau khi ching ngira. Ngoai ra, nhém T03 va
TO5 cling c6 hiéu gia cao hon dang k& vao ngay 20 sau khi ching ngira (P<0,0684 va
P<0,0738, tuong Ung).
Bang 15. Hiéu gia trung binh binh phwong nhé nhét da twong huyét thanh duong tinh
v6i PCV2 theo ELISA theo ngay thlt nghiém

Chung ngira Ngay -1  [Ngay 7 Ngay 14 |[Ngay20  [Ngay 28
Thudc vor 0,215 0,172 0,092 0,066 0,046
cPCV2b thp 0,203 0,68 0,119 (0,113 0,266*
cPCV2b cao 0,195 0,156 0,118 0,138* 0,214*
PCV2b DIV thép 0,193 0,176 0,09 0,086 0,172*
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PCV2b DIV cao (0,233 0,191 0,125 0,137* 0,157*
Chung ngira Ngay 35  [Ngay 44

Thudc vor 0,225 0,526

cPCV2b thép 0,715% 0,807*

cPCV2b cao 0,667* 0,706*

PCV2b DIV thdp [0,563* 0,685%

PCV2b DIV cao  [0,702* 0,783*

M5 bénh hoc: Sy tiéu bach huyét (LD) va nhiém virut trong mé bach huyét (IHC)

Piém s6 mo6 bénh hoc bét thuong theo ty 1é phin trim PCV2 (dit liéu khong
duoc thé hién) khong cho thdy su khac nhau déng ké gitta nhom st dung thudc vor va
nhém duogc chiing ngira khi xem xét tén thuong mé bach huyét va sy c6 mit cia khang
nguyén PCV2.

Dit liéu tir thir nghiém nay cho thiy ring tit ca cac con lon vao ngay thir nghiém
cho t6i khi thir thach vao ngay 21 van khong bi nhiém PCV2 nhu duge thiy 18 & cac
diu hiéu: 1) khong phét hién dugc ADN ctia PCV2 trong mau huyét thanh duogc 13y
hing tudn tir thoi diém ching ngira dén thoi diém thir thach va 2) khong c6 bang chimg
huyét thanh hoc trong nhém TO1 ring c6 sw phoi nhiém khong cha dich bit ky véi
PCV2 trude khi thir thach. Tt ca cac vaxin déu c6 tac dung bao vé dang ké lon da
chiing ngira khoi bj nhiém virut huyét sau khi thir thach. Ngoai ra, tit ca cac vacxin déu
lam giam déng ké mirc d6 thai virut PCV2 qua phén sau khi thir thach & céc con lgn
dwgc ching ngira. Lon trong tit ca cac nhém duge ching ngira ¢6 su ting dang ké
(P<0,0895) hiéu gia khang PCV2 vao ngay 28-44 sau khi chiing ngira so v&i thude vo,
cho thdy dap tng mién dich chu déng ddi véi PCV2 sau khi ching ngira. C6 sy giam
dang ké mirc d9 khu tru virut (IHC) & tit ca cic nhém duge ching ngira so véi nhém
d6i chimg, nhung sy giam nay khéng c6 y nghia thdng ké. Viéc khong c6 su khac nhau
dang ké gitta cac nhom c6 thé 13 do thir thach yéu & nhém dbi ching.

Vi du 7: Panh gi hai vacxin tmg vién khi thir thach bang bién chiing PCV2b

Muc dich cta tht nghiém 1a danh gid tdc dung bdo v€ cia vacxin PCV2b thé
kham va vacxin bién ching PCV2b, mdi vacxin nay dugc sit dung & lidu khéng nguyén
thip v cao, cling nhu vé capsit PCV2a dugc biéu hién & baculovirut, chéng lai sy thir

thach bing bién ching PCV2b. Thiét ké thir nghiém dwoc néu trong bang 16. Thube vor
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(TO1) 1a 10% dau SP. IVP 14 nhu sau: T02, vacxin chira virut thé kham da chét c6 vo
capsit PCVI:PCV2b & lidu thip (cPCV2b thip), duoc bd sung 10% dau SP; TO03,
vacxin chira virut thé kham da chét c6 vo capsit PCV1:PCV2b & liéu cao (cPCV2b
cao), dugc bd sung 10% dau SP; T04, vacxin lidu thip chira bién ching virut PCV2b da
chét (PCV2b DIV thép), duoc bd sung 10% dau SP; T05, vacxin liéu cao chira bién
ching virut PCV2b da chét (PCV2b DIV cao), dugc bd sung 10% dau SP; T06,
baculovirut da chét biéu hién vo capsit PCV2a, trong t4 dugc hé nudc (san phim so
sanh). Cac vacxin T02-T05 dugc tao ra bing cach st dung khang nguyén cb 20 ldn va
sau d6 bao ché vacxin & liéu khang nguyén 0,69% = liéu thip hoic liéu khang nguyén
3,00% = liéu cao.

Bang 16. Thiét ké thir nghiém

Thir thach

Lan
ching
ngura

Liéu,
dudng
dung*

. San phim thu vy .
Nhom | N nghién ctru (IVP) Ngay | Ching M6 xac

TO1 |12 ]| Thudc vo

vacxin chira virut thé
kham PCVI1:PCV2b
da chét, co ta duge
(lidu thip)

T02 |12

vacxin chwra virut thé

khiam PCVI1:PCV2p 283y 0

T03 |12

da chét, co ta duge
(liéu cao)

T04

12

vacxin chira bién
chung virut PCV2b
da chét, co ta duge
(lidu thip)

TOS

12

vacxin cha bién
chung virut PCV2b
da chét, co ta duge
(liu cao)

(khoang 3
tun tudi)
2ml IM
Bén phai
clia cd

T06

12

baculovirut da chét
bieu hién vo capsit
cua PCV2a

Iml IM
Bén phai
cua co

ngay
21
(~6
tuén
tudi)

Bién
ching
PCV2b

3ml IN

ngay 42
(khoang 9
tudn tubi)
va thu
thdp mo

Lon duoc khoang 3 tudn tudi (21 + 8 ngay tubi) vao ngay 0 dé ching ngira. Lon
dugc st dung lidu vacxin da dinh duy nhét 2ml (T01-T05) hodc 1ml (T06) trong co

(IM) vao bén phai cta cb. Mot bom tiém vo tring dung tich 3ml c¢6 kim dai 1 inso
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(2,54cm) hodc ¥% inso dugc st dung cho mdi con lgn. Théng tin ching ngira chi tiét
dwgc ghi lai. Lon dugc quan sét trong thoi gian 1 gior (+ 30 phut) sau mdi 1an ching
ngira vé cac d4u hidu 14m sang bit thudng, bao gdm, nhung khong chi giéi han &:
chiing ngu lim, thd kho nhoc, non, va mét phéi hop. Déu hiéu 1am sang bét ky quan sat
dugc dugc ghi trén phiéu theo ddi tinh trang strc khde. Bac s§ thi y dugc thong bao
theo ddi cac con lon c¢6 ddu hiéu bét ky dugc mo ta & trén.

Thir thach dugc thuc hién vao ngay 21 khi lon duge khoang 6 tuan tudi. Mdi con
lon duge cdy tdng cong 3ml dich nudi cdy chira bién ching ctia PCV2b c6 doc tinh qua
duong trong miii (IN), duoc pha lodng trude t&i 4,8-5,8 log;o TCID50 /ml. M3u phéan
ude duge dy trit cha virut thir thach duge chudn do sau khi thi thach dé khéng dinh liéu
thir thach thuc té.

Cac miu mau riéng r& (5-10ml) dugc 14y vao cac 6ng tach huyét thanh (SST)
vao ngay -1 (truéc khi chiing ngira), va céc ngdy 7, 14, 20/21, 28, 35, va 42. Cac miu
dugc chia thanh cac ph?ln phan uéc va bao quan & < -65°C. Sau d6, cac mau nay duge
kiém tra higu gia khang thé PCV2 bing phwong phap ELISA va xé4c dinh luong virut
PCV2 trong mau bang phwong phép qPCR.

Céac que 14y miu phén riéng r& dugc ldy tir mbi con lon trude khi thir thach
(ngdy 20/21), va hang tuan sau khi thir thach. Céc que polyeste v0 trung riéng ré dugc
sir dung dé 14y mau phan va cho vao 6ng chtra 3ml moi truong PBS vo trung. Cac que
ldy mAu phén dugc xoay tron trong 5 gidy trong mdi trudong nady trude khi bd di. Cac
mAu dugc chia thanh cic phin phan udc va bao quan & nhiét do < -65°C. Cac mu nay
dugc thir nghiém murc d¢ thai virut bing quy trinh PCR dinh lugng chuén.

Trong qué trinh mé xé4c, cac mau khi-phé quan, mac treo va hach bach huyét ben
néng, va md amidan dwoc thu thap theo hai bd miu d6i véi mbi con lon, duge xac dinh
riéng va duge ¢b dinh trong dung dich dém formalin 10%. M6t bd mau duoc luu trit,
trong khi bd con lai dwoc giri di xét nghiém mé bénh hoc chudn vé su tidu bach huyét
(PCVAD), va thay thé mo bao. Két luan duoc ghi 14 ¢6 (+) hodc khong (-). Lon dugc
cho 13 c6 sy tidu bach huyét hodc thay thé mé bao néu mét hodc nhidu md dugc ghi 1a
“+” Ngoai ra, md ndy ciing duoc xét nghiém khang nguyén PCV2 bang IHC. Két qua
duoc ghi 13 0 (khong nhudém) va 1-3 (mirc d6 nhudm khac nhau). Diém s bing 0 dugc
cho 14 PCV2 THC (-), va diém s6 bang 1 hodic cao hon duge cho 14 PCV2 IHC (+). Lon
dwoc cho 12 THC (+) néu mot hodc nhiu mé 1 THC (+).
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Két qua ban diu Ia tac dung bao vé cia mot trong sb bbn vacxin ung vién va
vacxin chira baculovirut chdng lai su thir thach bang bién ching PCV2b so véi thube
vo. Bién s6 so cip 14 tinh trang virut huyét, va bién sb thir cdp 12 mirc do thai virut qua
phan va tdn thwong mé bénh hoc.

Tinh trang virut PCV2 huyét

Huyét thanh dugc 14y mAu hang tudn va dwoc phan tich lugng virut PCV2 trong
mau bing phuong phap PCR dinh lwong. Gia tri trung binh binh phwong nhé nhét cua
mdi ngay thir nghi¢m dugc thé hién trén Fig.5. T4t ca céc con lon, trr mdt con lgn trong
ca hai nhém T04 va T05 déu 4m tinh v& lugng virut PCV2 trong mau trude khi thir
thach nhur dwgc thé hién trong bang 17 duéi day.

Bang 17. Lugng virut PCV2 trong mau (s ban sao ADN) dugc x4c dinh bing phwong
phép qPCR theo ngay thir nghiém

Thoi diém (s6 ban sao ADN trung binh binh phwong
Nhom : . nh6 nhat) :
didu tri Loai san pham Trudgc khi thir thach Sau khi thir théch
: Ngay | Ngay | Ngay | Ngay | Ngay | Ngay Ngay
-1 7 14 20 | 28 35 44
T01 |Thubc vo 0 0 0 0 [12,2191196,2|22165,7
T02 |cPCV2b thip 0 0 0 0 | 3,8 68 4,9
T03 |[cPCV2b cao 0 0 0 0 0,0 1,2 0,0
T04 |PCV2b DIV thip 0 0 0 1,2 | 1,5 3,8 0,0
T05_|PCV2b DIV cao 0 0 0 1,2 | 0,0 3,8 0,0
Baculovirut bi€u hién
T06 v0 capsit cia PCV2a 0 0 0 0,0 | 1.2 86,0 3,8

Ty 18 phan trim lon da ting dwong tinh trong qué trinh thtr nghi€ém dugc néu
duéi day (bang 18). Nhém sir dung thubc vo 6 ty 16 phin trim lon d3 timg duong tinh
cao hon dang ké so v6i cac nhém dugc ching ngtra (P<0,0046).

Bang 18. qPCR dinh lugng x4c dinh tinh trang virut huyét — ty 18 phan trdm lon d3 timg
duong tinh
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D3 timg duong tinh? | Tbng sb
Nhom thir Loai sin phém Duong | A op lan quan | Gid trj
nghiém tinh sat P

#1 % [ #] % | Sélan
TO1 Thubc vo 1211000 0| 0 12 o
T02 cPCV2b thip 51 41,7 | 7 |58,3 12 0,0046
T03 cPCV2b cao 1 83 | 11]91,7 12 0,0001
T04 PCV2b DIV thip 2 | 16,7 | 10| 83,3 12 0,0001
T05 PCV2b DIV cao 2 | 16,7 | 10| 83,3 12 0,0001

Baculovirut bi€u hién

T06 v6 capsit cia PCV2a 5 41,7 | 7 |583 12 0,0046

Mtrc @9 thai virut PCV2 qua phéan

Gi4 tri trung binh binh phwong nhé nhét ciia mirc thai virut qua phén theo ngay
thir nghiém dugc thé hién trén Fig.6. Mirc thai virut PCV2 qua phén (sé ban sao ADN)
khi chiing ngira va thir thach dugc thé hién trong bang 19 duéi ddy. Mt con lon trong
nhém T04 c6 sy thai virut qua phan vao ngay trudc khi thi théch; Tét ca cac nhom
duoc ching ngira c6 s& ban sao ADN ctia PCV?2 trung binh binh phuong nhé nhét giai
phéng qua phéan thdp hon dang ké (P<0,0001) so véi nhém st dung thube vor vao cac
ngdy 35 va 43 sau khi thir thach. Ngoai ra, cac nhém T03, TO5 va T06 ciing c6 sb ban
sao ADN trung binh binh phuong nhé nhét giai phéng qua phan thip hon dang ké
(P<0,0830) vao ngay 28 ctia thir nghiém.
Bang 19. Mirc thai virut PCV2 trong phan (s ban sao ADN) duoc xac dinh bang
phuong phap qPCR

, Thoi diém (S6 ban sao ADN trung binh binh phwong
Nhom x 1A
thir Loai san phim - nh6 nhat) ;
nghiém : Trudce khi thir thach Sau khi thit thach
i Ngay 20 Ngay 28 | Ngay 35 | Ngay 44
TO1 |Thubc v 0 22,3 24228,5 | 10281,5
T02 |cPCV2b thip 0 111,3 36,2 5,1
T03 |cPCV2b cao 0 1,2 0,0 0,0
T04 |PCV2b DIV thip 1,2 1,7 1,2 5,0
T05 [PCV2b DIV cao 0 0,0 0,0 0,0
Baculovirut biéu
T06 |hién vo capsit 0 0,0 3,8 0,0
cua PCV2a

Ty 1¢ phan trim lgn d4 timg dwong tinh v& su giai phong virut qua phan trong

qud trinh tht nghiém dugc néu dudi day (bang 20). Sau khi thir thach, so véi nhém sir
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dung thudc v, cdc nhém T03-T06 cb sy giam dang ké (P<0,0028) ty 1 phin tram lgn
c6 su giai phong ADN cia PCV2 c¢6 thé phat hién dugc bing phwong phép PCR.

Bang 20. gPCR dinh lugng sy thai virut qua phén — ty 1 phén trim lon d3 timg dwong
tinh

ba tiing duong tinh? Tbng s6 lan Gié tri
Duong tinh | Am tinh quan ‘sét P
# % | #| % So lan
Thube vo 11 [91,7 1] 83 12 i
cPCV2b thip 8 66,7 | 4 | 33,3 12 0,3168
cPCV2b cao 1 83 [11] 91,7 12 0,0001
PCV2b DIV thip 3 25019 | 75,0 12 0,0028
PCV2b DIV cao 0 0 [12]100,0 12 0,0001
Baculovirut bi€u hién vé capsit
cia PCV2a 2 16,7 | 10| 83,3 12 0,0006

Pap umg khéang thé trong huyét thanh

Lién quan dén hiéu gia khang thé PCV2, két qua thir nghiém cho thiy rang nhém
dugc chiing ngira vacxin bién chiing PCV2b (T04; T05) c6 dép tmg huyét thanh manh
hon so véi cac nhém duge chiing nglra khac trude khi thir thich vao ngay thir nghiém
21, nhu dwoc dénh gid bang phwong phap ELISA (bang 21; Fig.7). Tuy nhién, sau khi
thir thach, viéc chiing nglra bing bién ching PCV2b khéng dap tng manh nhu ééc viéc
chiing ngira khéc (Fig.7). Mot két luan c6 thé dwa ra 1a lon d& c6 dap tmg khang thé dic
hi€u manh khéng bién ching PCV2b va cé thé trung hoa va loai bé virut thir thach rat
nhanh. Pidu nay din t6i dap tmg khang thé sau khi thir thach gidm di so v6i ddp tng
ctia vacxin khac ching. Mic dit huyét thanh hoc 13 khéng gidng nhu hiéu qué, da chimg
minh dugc ring su giam hiéu gia khang thé & lon sir dung vacxin ching té c6 tdc dung
bao vé (Thacker et al., 2013, Proc AASV, 217).
Béng 21. Phén tich ELISA d6i v6i PCV2

Vacxin thtr | Ngay thit nghiém

nghiém -1 7 14 20 28 35 43

T01 0,2094 | 0,1427 | 0,0937 10,0824 |0,0539 |0,0877 | 0,3064
T02 0,1943 | 0,1249 | 0,1133 | 0,0981 |0,1328 |0,7637* | 0,7935*
T03 0,2102 [ 0,1377 | 0,1458 | 0,1671* | 0,2362* | 0,8084* | 0,7973*
T04 0,1856 | 0,1399 | 0,1467 | 0,1560 | 0,2388* | 0,4836* | 0,6209*
T05 0,2064 | 0,1274 | 0,0772 | 0,1362 | 0,2902* | 0,5438* | 0,5749*
T06 0,1814 | 0,1283 | 0,0999 10,1089 |0,1627 |0,8350* | 0,8902*

*gia tri P<0,10 so véi TO1
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Mb bénh hoc: Su tiéu bach huyét (LD) va nhidm virut trong cdc mé bach huyét (IHC)
Vao thoi diém md xéc, so v6i nhém st dung thudc vo, tit ca cac nhém duge

chiing ngira c6 ty 18 phén trim lon c¢6 tén thuong mod bach huyét (LD) khi soi kinh hién

vi v ¢6 s khu trii khang nguyén PCV2 (IHC) giam dang ké, P<0,0995.

Dit liéu IHC d6i véi PCV2 dugc néu tom tit trong bang 22 duéi day.

Béng 22. Diém s PCV2 IHC: Néu mé bach huyét hodc amidan da timg bét thudong

. , ba ting bat thudng? Té)ng s6 1an
Vacxin thir - 2 . X A R .
nghiém Loai sdn pham san pham Khong Co quim Xsat
i # % # % SO lan
TO1 Thudc vo 4 [333] 8 66,7 12
T02 cPCV2b thép 9 75 3 25 12
T03 cPCV2b cao 10 83,3 2 16,7 12
T04 PCV2b DIV thép 11 91,7 1 8,3 12
TO5 PCV2b DIV cao 12 100 0 0 12
Baculovirut bi€u hién vé
06 capsit cuia PCV2a 12 100 0 0 12

Dit liéu vé su tiéu bach huyét (LD) do PCV2 dugc néu tom tit trong bang 23 dudi day.
Béng 23. Diém sb tiéu bach huyét PCV2: Néu mb bach huyét hoic amidan da timg bét

thudng
ba tung bét thuong? ,1 £ 1A .

| Khong Co Tong sb 1’a11‘ quan sat
Loai san pham # % |[#| % S6 lan
Thude vor 4 | 333 |8 66,7 12
cPCV2b thap 9 75 3| 25 12
cPCV2bcao 12 | 100 [0 0 12
PCV2b DIV thap 10 | 83,3 | 2| 16,7 12
PCV2b DIV cao 11 | 91,7 | 1| 83 12
Baculovirut biéu hién vé capsit
ctia PCV2a 12 | 100 | O 0 12

Dit liéu tir thir nghiém nay cho thdy ring lwong PCV2 trung binh binh phwong
nhé nhét tit ca cac nhém duge ching ngira ddu 13 huyét thanh am tinh trude khi ching
nglra. Lon trong nhém sir dung thubc vo van c¢6 huyét thanh am tinh trudc khi thir
thach. Mot con lon trong ca hai nhém T04 va T05 c6 tinh trang nhiém virut huyét vao
ngay trudce khi thir thach. Lon trong nhém T04 cling c6 sy giai phong virut, tuy nhién
duéi 10% céc con lon c6 tinh trang nhiém virut huyét trude khi thir thach va tht nghiém

dugce cho 14 hop 1€. Sau khi thir thach, so vi nhém st dung thube vo, tit ca cac nhoém
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duoc ching ngira ¢ sy giam dang ké ty 16 phin trim lon nhidm virut huyét. Sau khi thir
thach, so véi nhém st dung thube vd, cac nhém T03-T06 cb su giam dang ké ty 16 phan
trdim lon c6 su gidi phong ADN ctia PCV2 c6 thé phat hién dugc bing phuong phéap
PCR. Khi md x4c, so v6i nhom st dung thude v, tit ca cac nhém duge ching ngira c6
ty 18 phan trim cua lon c6 ton thuong mo bach huyét (LD) khi soi kinh hién vi va c6 su
khu tri khang nguyén PCV2 giam dang ké. Thir nghiém nay cho thiy ring vacxin chira
cPCV1-2b, bién ching PCV2b va baculovirut biéu hién v6 capsit cia PCV2a c6 tc
dung bao vé chéo ddi vai su thir thach bang bién ching cia PCV2b.

Cén hiéu ring cac vi du trén ddy dugc dua ra chi nhdm muc dich minh hoa va

khong vi du ndo trong d6 dugc cho 1a 1am gi6i han pham vi chung ctia séng ché.
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YEU CAU BAO HO
1. Ché phdm vacxin dé bao vé lon chdng lai circovirut lon typ 2 (porcine circovirus
type 2: PCV2), ké cé bién ching PCV2b c6 doc tinh cao, ché phim nay chira polypeptit
ORF2 ciia PCV2b dugc mi hoa bai bién ching ciia PCV2b ¢6 mirc do gibng véi SEQ
ID NO: 66 it nhit 12 95%, trong d6 polypeptit ORF2 ndy chira leuxin (L) & vi tri 89,
threonin (T) & vi tri 90, va aspargin (N) & vi tri 134 theo cach danh s6 cia SEQ ID NO:
1, va chét phu trg diing cho nhii tvong ddu trong nude.
2. Ché phim theo diém 1, trong d6 ché phim nay & dang virut bién ching toan phén
PCV2b duge bét hoat chira polypeptit ORF2 ciia PCV2b 1am v6 capsit virut ciia no.
3. Ché phim theo diém 1, trong d6 ché phim nay & dang virut toan phén circovirut lgn
typ 1-typ 2 thé kham dugc bit hoat, trong d6 circovirut lon & thd kham nay chtra
circovirut lon typ 1 tai td hop dugc bit hoat ma chira polypeptit ORF2 ctia PCV2b thay
cho vé capsit ORF2 ctia PVCI.

4. Ché phdm theo diém 1, trong d6 ché phim nay & dang polypeptit ORF2 ciia PVC2b
tai td hop da phén 14p.

5. Ché phim theo diém 4, trong d6 ché phim nay con chita vecto biéu hién.
6. Ché phim theo diém 5, trong do6 vecto nay 1a baculovirut hodc parapoxvirut.
7. Ché phédm theo diém 5, trong d6 vecto nay 13 vecto sbng hodc dugc bat hoat.

8. Ché phim theo diém 1, trong do6 polypeptit ORF2 ctia PCV2b con chira it nhit mot
gbc duoc chon tir nhém bao gbm: lysin (K) & gbc 59, lysin (K) & gbc 234, threonin (T)
& gbe 190, isoleuxin (1) & gbc 53, asparagin (N) & gbc 68, arginin (R) hoic glyxin (G) &
gbc 169, va isoleuxin (I) & gbc 215 theo cach danh sé ciia SEQ ID NO: 1.

9. Ché phim theo diém 1, trong d6 polypeptit ORF2 ciia PCV2b con chtra lysin (K) &
gbe 59 va lysin (K) & gbc 234 theo cach danh sé ciia SEQ ID NO: 1.

10. Ché phdm theo diém 9, trong d6 polypeptit ORF2 ciia PCV2b con chira threonin (D)
& gbe 190, isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hodc glyxin (G) &
gbc 169, va isoleuxin (I) & gbc 215 theo cach danh sé ciia SEQ ID NO: 1.
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11. Ché pham theo diém 1, trong d6 polypeptit ORF2 ciia PCV2 dugc thé hién bing
trinh ty axit amin néu trong SEQ ID NO: 1, hodc phﬁn sinh mién dich ctia n6 tuong ing

v6i dang bi cit cut cia polypeptit ORF2.

12. Ché phim theo diém 1, trong d6 ché phdm nay con chira it nhit mot khéang nguyén

bd sung cia lgn.

13. Ché phim theo diém 12, trong d6 it nhit mot khéng nguyén bd sung c6 tac dung bao

vé chbng lai bénh gay ra béi vi sinh vat.

14. Ché phdm theo diém 13, trong d6 vi sinh vat 1a vi khudn, virut hodc dong vét

nguyén sinh.

15. Ché phém theo diém 14, trong d6 vi sinh vét ndy dugc chon tr nhém bao gém
Mycoplasma hyopneumoniae (M. hyo), virut gdy hdi ching sinh san va hé hdp & lon
(porcine reproductive and respiratory syndrome virus: PRRSV), parvovirut & lon
(porcine parvovirus: PPV), Haembphilus parasuis, Pasteurella multocida,
Streptococcum  suis, Staphylococcus hyicus, Actinobacilllus pleuropneumoniae,
Bordetella  bronchiseptica, Salmonella choleraesuis, Salmonella enteritidis,
Erysipelothrix rhusiopathiae, Mycoplama hyorhinis, Mycoplasma hyosynoviae, vi
khuén leptospira, Lawsonia intracellularis, virut gdy bénh cum lgn (swine influenza
virus: SIV), khang nguyén Escherichia coli, Brachyspira hyodysenteriae, coronavirut
gdy bénh hé hip & lon, virut gy dich tiéu chay & lon (porcine epidemic diarrhea: PED),
rotavirut, virut duong rudt & lon, virut gdy bénh viém nfo-co tim, tdc nhan giy bénh
Aujesky, bénh dich ta lgn (Classical Swine Fever: CSF) va tic nhan giy bénh viém da

day-rudt truyén nhidm & lon, hodc hdn hop cta ching.

16. Ché phdm theo diém 1, trong d6 chét phy trg ding cho nhil twrong dau trong nudce
dwa trén squalan va chita copolyme khéi.

17. Ché phim theo diém 1, trong d6 ché phim nay con chira chit mang dugc dung.

18. Kit bao gdm 1o chtra ché phim vacxin dé bao vé lon chéng lai circovirut lon typ 2
(porcine circovirus type 2: PCV2), ké ca bién ching ctia PCV2b ¢6 ddc tinh cao, ché
phédm nay chira polypeptit ORF2 ctia PCV2b dwoc ma hoa boi bién ching cia PCV2b
c¢6 mirc 6 gibng v6i SEQ ID NO: 66 it nhét 1a 95%, trong d6 polypeptit ORF2 nay
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chira leuxin (L) & vi tri 89, threonin (T) & vi tri 90, va aspargin (N) & vi tri 134 theo

cach danh sb cia SEQ ID NO: 1, va chit phu tro ding cho nhii trong diu trong nude.

19. Kit theo diém 18, trong d6 polypeptit ORF2 ciia bién chiing cia PCV2b con chira it
nhit mot gbc duoc chon tir nhém bao gdm: lysin (K) & gbe 59, lysin (K) & gbc 234,
threonin (T) & gbc 190, isoleuxin (I) & gbc 53, asparagin (N) & gbc 68, arginin (R) hoic
glyxin (G) & gbc 169, va isoleuxin (I) & gbc 215 theo cach danh s6 cia SEQ ID NO: 1.

20. Kit theo diém 19, trong d6 ché phdm trong lo dugc cung cip dudi dang ché phim

dang l6ng dé sir dung ngay.
21. Kit theo diém 18, trong d6 ché phdm nay dugc cung cdp & dang déng kho.

22. Kit theo diém 21, trong d6 kit nay con chira chit pha loang.
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Pro Ser Trp Asn Val Asp Met Met Arg Phe Asn Ile Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g}y ser Asn Pro Leu ;Br val Pro Phe Glu Egr Tyr

Arg Ile Arg Lys val Lys val Glu Phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

GIln Gly Asp Arg Gly val Gly Ser Thr Ala val ITe Leu Asp Asp Ash
115 120 125

phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Thr GIn Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

Phe Thr Pro Lys Pro val Leu Asp Arg Thr Ile Asp Tyr Phe Gln Pro
165 170 175

Asn Asn Lys Arg Asn GIn Leu Trp Leu Arg Leu GIn Thr Thr Gly Asn
180 185 190

-71-



31673

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

Gln
210

Asn
225

<210> 2

<211> 705
<212> ADN
<213>

<400> 2
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210>
<211>
<212>
<213>
<400> 3

3
234
PRT

%et Thr Tyr Pro érg Arg Arg
Ser His Leu Gly Gln Ile Leu
20
Arg His ggg Tyr Arg Trp Arg
Leu Ser Arg Thr Ile Gly Tyr

50 55

Pro Ser Trp Asn val Asp Met
65 70

circovirut Tgn

cwaggaggcg
gccgeegecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcec
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

circovirut Tgn

tttccgcaga
ctggctcgtc
ccgectectec
gaatgtggac
cccccteact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

Tyr Arg Arg
10
Arg Arg Arg
25
Arg Lys Asn
40
Thr val Lys

Met Arg Phe

Asp Tyr Asn Ile Arg glg Thr Met Tyr val

Leu Lys Asp Pro ggg Leu Asn Pro Lys

cgaagacacc
cacccccgec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

Arg

Pro

Gly

Ala

Asn
75

-72-

GIn Phe Arg Glu Phe
220

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

Arg His Arg
Trp Leu val

30
ITle Phe Asn
Thr Thr val
60

ITe Asn Asp

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggcact

gtatgtacaa

Pro Arg
15

His Pro
Thr Arg
Arg Thr

Phe Leu
80

60
120
180
240
300
360
420
480
540
600
660
705



Pro

Arg

Gln

Phe

Ser

145

Phe

Asn

val

Gln

Asn
225

Pro Gly

ITe Arg

Gly

val
130

Ser Arg

Thr Pro
Asn

Lys

His
195

Asp

Asp Tyr
210

Leu Lys

<210> 4

<211>
<212>
<213>

705
ADN

<400> 4

atgacgtatc caaggaggcg

cagatcctcc

aaaaatggca

acagtaagaa

cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
ttcaccccca
aatcaactct

gcgttcgaaa

Gly

Lys

Arg

Lys

His

Lys

Asn

Asp

Gly

85

val

Gly

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

gccgecgecc
tcttcaacac
caccctcctg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact

acagtatata

Ser

Lys

val

Asn

Ile

150

val

Gln

Leu

Arg

Pro
230

circovirut lgn

Asn

val

Gly

Ala

135

Pro

Leu

Leu

Gly

Ile

215

Leu

Pro

Glu

Ser

120

Leu

Glin

Asp

Trp

Thr

200

Thr

Asn

ttaccgaaga
ctggctcgtc
ccgectctece
gaatgtggac
cccecctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact

cgaccaggac

Leu

Phe

105

Thr

Thr

Pro

Arg

Leu

185

Ala

Met

Pro

31673

Thr

90

Trp

Ala

Tyr

Phe

Thr

170

Arg

Phe

TYyr

Lys

val
Pro
val
Asp
Ser
155
Ile
Leu

Glu

val

cgaaggcacc

caccccegec

cgcaccatcg

atgatgagat

gtgccctttg

atcacccagg

dCadaggcca

ccccagecct

atcgattact

ggaaatgtag

tacaatatcc

-73-

Pro Phe Glu

Pro
110

Cys Ser

Ile Leu

125

Asp

Pro val

140

Tyr

Tyr His Ser

Asp Tyr Phe

Thr
190

GIn Thr

Ser Ile

205

Asn

GIn Phe

220

Arg

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg

gtataaccat

TYr Tyr

Ile Thr

Asp Asn

Asn Tyr

Arg Tyr

160

Gln
175

Pro

Gly Asn

Tyr Asp

Glu Phe

ccatcttggc
ctggagaagg
caaagctacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctccegetat
taacaaaaga
cctcggceact

gtatgtacaa

60
120
180
240
300
360
420
480
540
600
660



31673

ttcagagaat ttaatcttaa agacccccca cttaacccta agtga 705

<210> 5

<211> 234

<212> PRT

<213> circovirut Tgn

<400> 5
?et Thr Tyr Pro érg Arg Arg Tyr Arg Qgg Arg Arg His Arg ;go Arg

Ser His Leu gAy GIn ITe Leu Arg é;g Arg Pro Trp Leu §S1 His Pro

Arg His ggg Tyr Arg Trp Arg 259 Lys Ash Gly Ile zge Asn Thr Arg

Leu ggr Arg Thr ITle Gly ;gr Thr val Lys Ala ggr Thr val Arg Thr

Pro Ser Trp Asn Val Asp Met Met Arg Phe Asn Ile Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly ggy Ser Asn Pro Leu ggr val Pro phe Glu ggr TYyr

Arg Ile Arg Lys val Lys val Glu Phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

Gln Gly Asp Arg Gly val Gly Ser Thr Ala val ITle Leu Asp Asp Asn
115 120 125

Phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Pro GIn Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

Phe Thr Pro Lys Pro val Leu Asp Arg Thr ITe Asp Tyr Phe Gln Pro
165 170 175

Asn Asn Lys Arg Asn GIn Leu Trp Leu Arg Leu GIn Thr Thr Gly Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile His Asp
195 200 205

Gln Asp Tyr Asn Ile Arg Ile Thr Met Tyr val GIn Phe Arg Glu Phe
210 215 220

Asn Leu Lys Asp Pro Pro Leu Ash Pro Lys
225 230

-74-



<210> 6
<211> 705
<212> ADN
<213> circ

<400> 6
atgacgtatc

cagatcctcc
aaaaatggca
acagtaagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
ttcaccccca
aatcaactct
gcgttcgaaa
ttcagagaat
<210> 7

<211> 234
<212> PRT
<213> circ
<400> 7

%et Thr Tyr Pro érg Arg

Ser His Leu

Arg His Arg

35

ser
50

Leu Arg

Pro Ser

Trp
65

Pro Pro Gly

Arg Ile Arg

Gln Gly Asp

ovirut Tgn

caaggaggcg
gccgeegecc
tcttcaacac
cgccctectg

ggggctcaaa

aattctggcc

ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtataca

ttaatcttaa

ovirut Tgn

Gly GlIn

20

Tyr Arg

Thr Ile

Asn val

Gly Gly

85

val

Gly

Ile

Trp

Gly

Asp

70

Ser

Lys

val

ttaccgaaga
ctggctcgtc
ccgectctec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacCccccccCa

Arg Tyr

Leu Arg

Arg Arg
10

Arg

31673

cgaagacacc
cacccccgcece
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
ccccageect
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

Arg

Arg Pro

25

Arg Arg

40

Tyr Thr

Met Met

Pro

Asn

val Glu

Lys

val

Arg

Leu

Phe

Asn Gly

Lys Ala

Phe Asn

75

Thr val

90

Trp Pro

105

Gly ser

Thr

Ala val

-75-

gcccecgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

Arg His Arg

val
30

Trp Leu

Phe
45

Ile Asn

Thr Thr val

60

ITe Asn Asp

Pro Phe Glu

Ser Pro

110

cys

Ile Leu Asp

ccatcttggc
ctggagaagg
caaagctacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccgectat
taacaaaaga
cctcggcact

gtatgtacaa

Pro
15

Arg

His Pro

Thr Arg

Arg Thr

Phe Leu

80

TYr
95

Tyr
Thr

Ile

Asp Asn

60
120
180
240
300
360
420
480
540
600
660
705



Phe val
130

Ser
145

ser

Phe Thr

Asn Asn

val Asp

Gln Asp

210

Asn Leu

225

115

Thr

Arg

Pro

Lys

His

195

Tyr

Lys

E

Lys Ala Asn

Ile
150

His Thr

Lys Pro val

165

Gln
val Gly Leu
Asn Ile

Arg

Pro

Asp Pro
230

Ala
135
Pro
Leu
Leu
Gly
Ile
215

Leu

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Asn

Thr

Pro

Arg

Leu

185

Ala

Met

Pro

31673

Tyr Asp

Ser
155

Phe

Thr Ile

170

Arg Leu

Phe Glu
Tyr val

Lys

Pro

140

Tyr

Asp

Gln

Asn

Glin
220

125

Tyr

‘His

Tyr

Thr

ser

205

Phe

val

Ser

Phe

Thr

190

Lys

Arg

Asn

Arg

Gln

175

Gly

Tyr

Glu

Tyr

Tyr

160

Pro

Asn

Asp

Phe

<210> 8
<211> 705
<212> ADN
<213> circ

<400> 8
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
ttcaccccca
aatcaactct
gccttcgaaa
ttcagagaat
S5 23
<212> PRT
<213>

<400> 9

ovirut ldn

caaggaggcg
gccgecgecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcec
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtaaata

ttaatcttaa

circovirut Tgn

ttaccgaaga
ctggctegtc
ccgectctee
gaatgtggac
cccccteact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

cgaagacacc
cacccccgcec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
ccccagecect
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

-76-

gccecccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

ccatcttggc
ctggagaagg
caaagctacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctccegetat
taacaaaaga
actcggcact

gtatgtacaa

60
120
180
240
300
360
420
480
540
600
660
705



31673

Met Thr Tyr Pro érg Arg Arg Phe Arg Arg Arg Arg His Arg Pro Arg

Ser His Leu ggy Gln Ile Leu Arg ggg Arg Pro Trp Leu ¥g1 His Pro

Arg His ggg Tyr Arg Trp Arg ﬁsg Lys Asn G1y Ile zge Asn Thr Arg

Leu ggr Arg Thr Ile Gly E%r Thr val Lys Lys Egr Thr val Arg Thr

Pro Ser Trp Asn val Asp Met Met Arg Phe Asn Ile Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g;y ser Asn Pro Leu ggr val Pro Phe Glu ggr Tyr

Arg Ile Arg Lys val Lys val Glu Phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

GIn Gly Asp Arg Gly val Gly Ser Thr Ala val Ile Leu Asp Asp Asn
11 120 125

Phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Pro GIn Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

Phe Thr Pro Lys Pro val Leu Asp Arg Thr Ile Asp Tyr Phe GIn Pro
165 170 175

Asn Ash Lys Arg Asn Glin Leu Trp Leu Arg Leu Gln Thr Thr Gly Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

GIn Asp Tyr Asn Ile Arg Ile Thr Met Tyr val Gln Phe Arg Glu Phe
210 215 220

Asn Leu Lys Asp Pro Pro Leu Asn Pro Lys
225 230

<210> 10
<211> 705
<212> ADN
<213> circovirut 1gn

<400> 10
atgacgtatc caaggaggcg tttccgcaga cgaagacacc gcccccgcag ccatcttgge 60

cagatcctcc gecgecgece ctggetcgte cacccccgec accgttaccg ctggagaagg 120

-77-



aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
1
<212>
<213>
<400> 11

get Thr Tyr

11
234
PRT

Ser His Leu

Arg His Arg

35

Ser
50

Leu Arg

Pro Ser

65

Trp

Pro Pro Gly

Arg Ile Arg

GIn Gly

val
130

Phe

Ser

ser Arg
145

tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

ccgectctec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

31673

cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
ccccagecct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

Pro

Met
5

Gly Gln
20

Tyr

Thr

Asn

Gly

Lys

100

Arg

Lys

His

Arg

Ile

val

Gly

85

val

Gly

Ala

Thr

circovirut l1dn

Arg

Ile

Trp

Gly

Asp

70

Ser

Lys

val

Asn

Ile
150

Arg

Leu

Arg

Tyr

55

Met

Asn

val

Gly

Ala

135

Thr

Phe

Arg

Arg

40

Thr

Met

Pro

Glu

Ser

120

Leu

GIn

Arg

Arg

25

Lys

val

Arg

Leu

Phe

105

Thr

Thr

Pro

Arg

10

Arg

Asn

Lys

Phe

Thr

90

Trp

Ala

Tyr

Phe

Arg

Pro

Gly

Lys

Asn

75

val

Pro

val

Asp

ser
155

-78-

Arg

Trp

Ile

Thr

60

Ile

Pro

Cys

Ile

Pro
140

Tyr

His

Leu

Phe

45

Thr

Asn

Phe

Ser

Leu

125

Tyr

His

Arg

val

30

Asn

val

Asp

Glu

Pro

110

Asp

val

Ser

Pro
15
His

Thr

Arg

Ile

Asp

Asn

Arg

Arg

Pro

Arg

Thr

Leu

80

Tyr

Thr

Asn

Tyr

Tyr
160

180
240
300
360
420
480
540
600
660
705



Phe Ala

Asn Asn

val Asp His val Gly Leu
195

GIn Asp Tyr Asn Ile Arg

210

Asn Leu
225

<210> 12
<211> 705
<212> ADN
<213>

<400> 12
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttgccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210> 13

310 b
<213>
<400> 13

Pro Lys Pro val
165

Lys Arg Asn Gln
180

Lys Asp Pro Pro

200

215

230

circovirut lgn

ctatgaggcg
gccgcegecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctceccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

circovirut Tgn

tttccgcaga
ctggctcgtc
ccgectctec
gaatgtggac
cccccteact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

31673

Leu Asp Arg Thr Ile
170
Leu Trp Leu Arg Leu
185
Gly Tgr Ala phe Glu
ITe Thr Met Tyr val

Leu Asn Pro Lys

Cgaagacacc

cacccccgec

cgcaccatcg

atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

%et Thr Tyr Pro ?rg Arg Arg Phe Arg égg Arg

Ser His Leu 38y GIn ITe Leu Arg g¥s Arg Pro

Arg His ggg Tyr Arg Trp Arg 259 Lys Asn Gly

-79-

Asp Tyr Phe GIn Pro
175

GIn Thr Thr Gly Asn
190

Asn Ser Ile Tyr Asp

205

GIn Phe Arg Glu Phe

220

gccecccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

Arg His Arg Pro Arg
15

Trp Leu val His Pro
30

ITe Phe Asn Thr Arg
45

60
120
180
240
300
360
420
480
540
600
660
705



ser Thr Ile

50

Leu Arg

Pro Ser Asn val

65

Trp

Pro Pro Gly Gly Gly

85

Arg Ile Arg Lys val

100

Gln Gly Arg Gly

val Ala

130

Phe Lys

Ser Ser His Thr

145

Arg

Phe Thr Pro

165

Pro Lys

Asn Asn Lys Asn

His
195

val Asp Gly

Gln Asp Asnh Ile

210

Tyr

Asn

Leu Lys
225

Asp Pro

14
702
ADN

<210>
<211>
<212>
<213> circovirut lgn

<400> 14
atgacgtatc caaggaggcg

cagatcctcc gctgccgecc
aaaaatggca tcttcaacac
acagtcagaa cgccctcctg
cccccaggag ggggctcaaa
gttaaggttg aattctggcc
actgctgtta ttctagatga

Gly

Asp

70

Ser

Lys

val

Asn

Ile

150

val

Gln

Leu

Arg

Pro
230

Tyr Thr

Met Met

Asn Pro

val Glu

Ser

Gly
120

Ala
135

Leu

Thr Gln

Leu Asp
Leu

Trp

Thr
200

Gly

Ile Thr

215

Leu Asnh

tttccgcaga
ctggctcgtc
ccgectctec
gaatgtggac
ccccctcact
ctgctcccca

taactttgta

31673

val Lys Lys

Phe Asn

75

Arg

Thr val

90

Leu

Phe
105

Trp Pro

Thr Ala val

Thr Tyr Asp

Phe Ser

155

Pro

Thr Ile

170

Arg

Leu
185

Arg Leu

Ala pPhe Glu

Met Tyr val

Pro

cgaagacacc
cacccececgec
cgcaccatag
atgatgagat
gtgccctttg
atcacccagg

acaaaggcca

-80-

Thr Thr val

60

Ile Asn Asp

Pro Phe Glu

Pro
110

Ccys ser

Ile Leu

125

Asp

Pro val

140

Tyr

Tyr His Ser

Asp Tyr Phe

Thr
190

Gln Thr

Asn Ser Ile

205

Gln
220

Phe Arg

gcececcgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag

gtgacagggg

atgccctaac

Arg Thr

Phe Leu

80

Tyr
95

Tyr

Ile Thr

Asp Asn

Asn Tyr

Arg Tyr

160

Gln
175

Pro

Gly Asn

Tyr Asp

Glu Phe

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc

ctatgacccc

60
120
180
240
300
360
420



tatgtaaact actcctcccg
tttaccccga aacctgtect
aatcaactct ggctgagact
gcgttcgaaa acagtatata
ttcagagaat ttaatcttaa
<210> 15

<211> 233

<212> PRT ]

<213> circovirut 1Ign

<400> 15

31673

ccataccata acccagccct
tgataggaca atcgattact
acaaactact ggaaatgtag
cgaccaggac tacaatatcc

agacccccca cttaaccctt

%et Thr Tyr Pro ?rg Arg Arg Phe Arg Arg Arg

Ser His Leu Gly GIn Ile Leu Arg Cys Arg

20

10

Pro
25

Arg His Arg Tyr Arg Trp Arg Arg Lys Asn Gly

35

Leu Ser Arg Thr Ile Gly Tyr Thr val

50

Pro Ser Trp Asn val

65 70

40

Lys Lys

Asp Met Met Arg Phe Asn

75

Pro Pro Gly Gly Gly Ser Asn Pro Leu Thr val

85

Arg Ile Arg Lys val

GIn Gly Asp Arg Gly val

Phe val
130

Ser Ser Arg His Thr ITe Thr Gln
150

145

Phe Thr Pro Lys
165

Asn Asn Lys Arg Ash Gln

val Asp His val

195

Lys val

Pro val

90

Glu Phe Trp Pro
105

Gly Ser Thr Ala val
120

Thr Lys Ala Asn Ala Leu Thr Tyr Asp

135

Pro Phe Ser
155

Leu Asp Arg Thr Ile
170

Leu Trp Leu Arg Leu
185

Gly Leu Gly Thr Ala Phe Glu

200

-81-

tctcctacca ctcccggtac
tccaacccaa taacaaaaga
accatgtagg cctcggcact
gtataaccat gtatgtacaa

daa

Arg His Arg Pro Arg

15

Trp Leu val His Pro

30

ITe Phe Asn Thr Arg
45 :

Thr Thr val
60

Arg Thr

Phe Leu

Ile Asn Asp
80

Pro Phe Glu Tyr Tyr
95

Cys Ser Pro Ile Thr
110

ITe Leu Asp Asp Asn
125

Pro Tyr val
140

Asn Tyr

Tyr His Ser Arg Tyr
160

Asp Tyr Phe Gln Pro

175

GIn Thr Thr Gly Asn
190

Asn Ser Ile Tyr Asp
205

480
540
600
660
702



31673

Gln Asp Tyr Asn Ile Arg Ile Thr Met Tyr Vval Gln Phe Arg Glu Phe
210 215 220

Asn Leu Lys Asp Pro ;5‘8 Leu Asn Pro

225

<210> 16

<211> 702

<212> ADN ]

<213> circovirut lgn

<400> 16

atgacgtatc caaggaggcg tttccgcaga cgaagacacc gcccccgcag ccatcttggce 60
cagatcctcc gctgccgeccc ctggctcgtc cacccccgec accgttaccg ctggagaagg 120
aaaaatggca tcttcaacac ccgcctctcc cgcaccatag gttatactgt caagaaaacc 180
acagtcagaa cgccctcctg gaatgtggac atgatgagat ttaatattaa tgattttctt 240
cccccaggag ggggctcaaa ccccctcact gtgccctttg aatactacag aataaggaag "~ 300
gttaaggttg aattctggcc ctgctcccca atcacccagg gtgacagggg agtgggctcc 360
actgctgtta ttttagatga taactttgta acaaaggcca atgccctaac ctatgacccc 420
tatgtaaact actcctcccg ccataccata acccagccct tctcctacca ctcccggtac 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 cttaaccctt aa 702
<210> 17

<211> 233

<212> PRT

<213> circovirut lgn

<400> 17

get Thr Tyr Pro érg Arg Arg Phe Arg ng Arg Arg His Arg Pro Arg
15

Ser His Leu ggy Gln Ile Leu Arg Cys Arg Pro Trp Leu val His Pro

Arg His égg Tyr Arg Trp Arg 259 Lys Asn Gly Ile zge Asn Thr Arg

Leu ggr Arg Thr Met Gly Egr Thr val Lys Lys ggr Thr val Arg Thr

Pro Ser Trp Asn val Asp Met Met Arg Phe Asn Ile Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g}y Ser Ash Pro Leu ggr val Pro Phe Glu ;gr Tyr

-82-



Arg

Gln

Phe

ser

145

Phe

Asn

val

Gln

Asn
225

<210>
<211>
<212>
<213>

<400>

Ile Arg

Gly Asp

val Thr

130

ser Arg

Thr Pro
Asn

Lys

His
195

Asp

Asp

Tyr
210

Leu Lys

18
702
ADN

18

atgacgtatc

cagatcctcc

aaaaatggca

acagtcagaa

cccccaggag

gttaaggttg
actgctgtta

tatgtaaact

tttaccccga

aatcaactct
gcgttcgaaa
ttcagagaat

190
Arg
Lys
His
Lys
Arg
val

Asn

Asp

val

Gly

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

caaggaggcg
gctgeccgecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

Lys

val

Asn

Ile

150

val

GlIn

Leu

Arg

Pro
230

circovirut Ign

val

Gly

Ala

Thr

Leu

Leu

Gly

Ile

215

Leu

Glu

Ser

120

Leu

GlIn

Asp

Trp

Thr

200

Thr

Asn

tttccgcaga
ctggctcgtc
ccgectetec
gaatgtggac
cccectcact:
ctgctcccca
taactttgta
ccataccata
fgataggaca
acaaactact
cgaccaggac

agacccccca

31673

e Trp Pro

Ph
105

Thr Ala val

Thr Tyr Asp

Pro Phe Ser

155

Thr Ile

Arg
170

Leu
185

Arg Leu

Ala Phe Glu

Met Tyr val

Pro

cgaagacacc
caccceccgec
cgcaccatgg
atgatgagat
gtgccctttg
accacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaaccctt

-83-

Pro
110

Cys Sser

ITe Leu

125

Asp

Pro val

140

Tyr

Tyr His Ser

Asp Tyr Phe

Thr
190

Gln Thr

Ser Ile

205

Asn

Gln Phe

220

Arg

gcccccgceag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

ad

Thr Thr

Asp Asn

Asn Tyr

Arg Tyr
160

GIn
175

Pro

Gly Asn

Tyr Asp

Glu Phe

ccatcttggce
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggceact

gtatgtacaa

60
120
180
240
300
360
420
480
540
600
660
702



31673

<210> 19

<211> 234

<212> PRT

<213> circovirut Tgn

<400> 19
%et Thr Tyr Pro grg Arg Arg Tyr Arg égg Arg Arg His Arg ggo Arg

Ser His Leu Gly GIn Ile Leu Arg égg Arg Pro Trp Leu §81 His Pro
20

Arg His égg Tyr Arg Trp Arg ﬁgg Lys Asn Gly Ile Z?e Asn Thr Arg

Leu ggr Arg Thr Ile Gly Egr Thr val Lys Ala ggr Thr val Arg Thr

Pro Ser Trp Asn Val Asp Met Met Arg Phe Ash Ile Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g}y Ser Ash Pro Leu ggr val Pro Phe Glu g¥r Tyr

Arg Ile Arg Lys val Lys val Glu phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

GIn Gly Asp Arg Gly val Gly Ser Thr Ala val Ile Leu Asp Asp Asn
115 120 125

Phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Pro Gln Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

Phe Thr Pro Lys Pro val Leu Asp Arg Thr Ile Asp Tyr Phe Gln Pro
165 170 175

Asn Asn Lys Arg Asn GIn Leu Trp Leu Arg Leu GIn Thr Thr Gly Asn

180 185 190
val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205
GIn Asp Tyr Asn Ile Arg Ile Thr Met Tyr val GIn Phe Arg Glu Phe
210 215 220
Asn Leu Lys Asp Pro Pro Leu Ash Pro Lys
225 230
<210> 20
<211> 705

-84-



<212> ADN
<213> circ

<400> 20
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210>
<211>
<212>
<213>
<400>

21
234
PRT
circ

21

ovirut Tg¢n

Caaggaggcg
gccgecgecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

ovirut Tgn

ttaccgcaga
ctggctcgtc
ccgectctec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

31673

cgaagacacc
caccceccgec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
ccccagecct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

ccatcttggc
ctggagaagg
caaggctacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

Met Thr Tyr Pro Arg
1 5

Ser

Arg

Leu

Pro

65

Pro

Arg

Gln

Phe

His

His

Ser

50

Ser

Pro

Ile

Gly

val

Leu

Arg

35

Arg

Trp

Gly

Arg

Asp

Thr

Gly Gln

20

Tyr

Thr

Asn

Gly

Lys

Arg

Lys

Arg

Ile

val

Gly

85

val

Gly

Ala

Arg

Ile

Trp

Gly

Asp

70

Ser

Lys

val

Asn

Arg

Leu

Arg

Tyr

55

Met

Asn

val

Gly

Ala

Phe

Arg

Arg

40

Thr

Met

Pro

Glu

ser
120

Leu

Arg
Arg
25

Lys
val
Arg
Leu
Phe
105

Thr

Thr

Arg

10

Arg

Asn

Lys

Phe

Thr

90

Trp

Ala

Tyr

Arg

Pro

Gly

Lys

Asn

75

val

Pro

val

Asp

-85-

Arg

Trp

Ile

Thr

60

Ile

Pro

Cys

Ile

Pro

His

Leu

Phe

45

Thr

Asn

Phe

Ser

Leu
125

Tyr

Arg

val

30

Asn

val

Asp

Glu

Pro
110

Asp

val

Pro

15

His

Thr

Arg

Phe

Tyr

95

ITe

Asp

Asn

Arg

Pro

Arg

Thr

Leu

80

Tyr

Thr

Asn

Tyr

60
120
180
240
300
360
420
480
540
600
660
705



130

Ser

Ser Arg
145

Phe Thr Pro

Asn Asn Lys

val Asp His

195

Gln Asp Tyr

210

Asn

Leu Lys
225

<210>
<211>
<212>
<213>

<400> 22
atgacgtatc

22
705
ADN

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210>
<211>
<212>
<213>

<400>

23
234
PRT

23

His Thr

Lys Pro
165

Arg Asn
188
val Gly

Asn Ile

Asp His

caaggaggcg
gccgeegecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

Ile
150
val
Gln
Leu

Arg

Pro
230

circovirut Tgn

circovirut lgn

135

Thr

Leu

Leu

Gly

Ile

215

Leu

Gln

Asp

Trp

Thr

200

Thr

Asnh

tttccgcaga
ctggctcgtc
ccgcctctcece
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

dagaccaccca

31673

Pro Phe Ser

155

Thr Ile

170

Arg

Leu Leu

185

Arg

Ala Phe Glu

Met Tyr val

Pro Lys

cgaagacacc
cacccecgec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

get Thr Tyr Ser érg Arg Arg Phe Arg égg Arg

-86-

140

Tyr His Ser

Asp Tyr Phe

Thr
190

Gln Thr

Asn Ser Ile

205

GIn Phe
220

Arg

gcccccgceag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

Arg His Arg

Arg

Gln
175

Gly Asn

Tyr Asp

Glu Phe

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctccecggtac
taacaaaaga
cctcggcact

gtatgtacaa

Pro Arg
15

60
120
180
240
300
360
420
480
540
600
660
705



Ser

Arg

Leu

Pro

65

Pro

Arg

Gln

Phe

Ser

145

Phe

Asn

val

Gln

Asn
225

<210>
<211>
<212>

His

His

ser

50

ser

Pro

Ile

Gly

val

130

Ser

Thr

Asn

Asp

210

Leu

<213>

<400>

Leu

Arg

35

Arg

Trp

Gly

Arg

Asp

Thr

Arg

Pro

Lys

His

195

Tyr

Lys

24
705
ADN
circovirut Tgn

24

Gly

20

Tyr

Thr

Asn

Gly

Lys

100

Arg

Lys

His

Lys

Arg

val

Asn

Asp

Gln

Arg

Ile

val

Gly

85

val

Gly

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

Ile

Trp

Gly

Asp

70

Ser

Lys

val

Asn

Ile

150

val

Gln

Leu

Arg

Pro
230

Leu

Arg

Tyr

Met

Asn

val

Gly

Ala

135

Thr

Leu

Leu

Gly

Ile

215

Leu

Arg

Arg

40

Thr

Met

Pro

Glu

Ser

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Asn

Arg
25

Lys
val
Arg
Leu
Phe
105
Thr
Thr
Pro
Arg
Leu
185
Ala

Met

Pro

31673

Arg

Asn

Lys

Phe

Thr

90

Trp

Ala

Tyr

Phe

Thr

170

Arg

Phe

Tyr

Lys

Pro

Gly

Lys

Asn

75

val

Pro

val

Asp

Ser

155

Ile

Leu

Glu

val

atgacgtatt ccaggaggcg tttccgcaga agaagacacc

cagatcctcc gccgeccgecc ctggctcgtce cacccccgcec

aaaaatggca tcttcaacac ccgcctctcc cgcaccatcg

acagtcagaa cgccctcctg gaatgtggac atgatgagat

-87-

Trp Leu g81 His Pro

Ile Phe Asn Thr Arg
45

Thr Thr val Arg Thr
60 )

I1e Asn Asp Phe Leu
80

Pro Phe Glu Tyr Tyr
95

Cys Ser Pro Ile Thr
110

Ile Leu Asp Asp Asn
125

Pro Tyr val Asn Tyr
140

Tyr His Ser Arg Tyr
160

Asp Tyr Phe GIn Pro
175

Gln Thr Ser Ala Asnh
190

Asn Ser Lys Tyr Asp
205

Gln Phe Arg Glu Phe
220

gcccececgcag ccatcttggc
accgttaccg ctggagaagg
gttatactgt gaagaaaacc

ttaatattaa tgattttctt

60
120
180
240



cccccaggag ggggctcaaa
gttaaggttg aattctggcc
actgctgtta ttctagatga
tatgtaaact actcctcccg
tttaccccga aacctgtcct
aatcaactct ggctgagact
gcgttcgaaa acagtaaata

ttcagagaat ttaatcttaa

<210> 25

<211> 234
<212> PRT
<213>

<400> 25
Met Thr Phe
1

Ser His Leu

Arg His Arg
35

Leu ser Arg
50

Pro Ser Trp
65

Pro Pro Gly
Arg Ile Arg
GIn Gly Asp

Phe val Thr
130

Ser Ser Arg
145

Phe Thr Pro

Pro

Gly

20

Tyr

Thr

Asn

Gly

Lys

His

Lys

Arg
5
Gln
Arg
Ile
val
Gly
85
val
Gly
Ala

Thr

Pro
165

circovirut lgn

Arg

Ile

Trp

Gly

Asp

70

Ser

Lys

val

Asn

Ile
150

val

Arg

Leu

Arg

TYyr

Met

Asn

val

Gly

Ala
135

Thr

Leu

ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaacctct
cgaccaggac

agacccccca

Tyr

Arg

Arg

40

Thr

Met

Pro

Glu

Ser

120

Leu

Gln

Asp

31673

gtgccctttg

Arg

Arg

25

Lys

val

Arg

Leu

Phe

105

Thr

Thr

Pro

Arg

Arg
10

Arg
Asn
Lys
Phe
Thr
90

Trp
Ala
Tyr

Phe

Thr
170

atcacccagg
acaaaggcca
acccagccct
atcgattact
gcaaatgtag
tacaatatcc

cttaacccta

Arg

Pro

Gly

Lys

Asn

75

val

Pro

val

Asp

ser
155

Ile

-88-

aatactacag

gtgacagggg
atgccctaac

tctcctacca

tccaacccaa

accacgtagg

gtataaccat

aatga

Arg
Trp
Ile
Thr
60

Ile
Pro
Cys

Ile

Pro
140

Tyr

ASp

His

Leu

Phe

45

Thr

Asn

Phe

Ser

Leu

125

Tyr

His

Tyr

Arg

val

30

Asn

val

Asp

Glu

Pro

110

Asp

val

ser

Phe

aataaggaag
agtgggctcc
ctatgacccc
ctcceggtac
taacaaaaga
cctcggcact

gtatgtacaa

Pro

15

His

Thr

Arg

Phe

Tyr

95

Ile

Asp

Asn

Arg

Gln
175

Arg

Pro

Arg

Thr

Leu

80

Tyr

Thr

Asn

Tyr

Tyr

160

Pro

300
360
420
480
540
600
660
705



31673

Ash Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu
180 : 185

val Asp His val Gly Leu Gly Thr Ala Phe Glu
195 200

Gln Asp Tyr Asn Ile Arg Ile Thr Met Tyr val
210 215

225

<210> 26
<211> 705
<212> ADN

<213> circovirut ldn

<400> 26

atgacgtttc caaggaggcg

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactgt
gcgttcgaaa
ttcagagaat
<210> 27

<211> 234
<212> PRT

<213> circovirut Tgn

<400> 27

gccgecgecc
tcttcaacac
cgcecctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

ttaccgaaga
ctggctcgtc
ccgectctec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

Asn Leu Lys Asp Pro Pro Leu Asn Pro Lys
230

agaagacacc
cacccccgec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

¥et Thr Tyr Pro érg Arg Arg Tyr Arg 5%5 Arg

Ser His Leu ggy GIn ITe Leu Arg égg Arg Pro

Arg His g;g Tyr Arg Trp Arg 259 Lys Asn Gly

Leu Egr Arg Thr Ile Gly ;gr Thr val Lys Lys

-89-

GIn Thr Thr Gly Asn
190
Asn Ser Ile Tyr Asp
205

Gln Phe Arg Glu Phe
220

gcccccgecag ccatcttgge
accgttaccg ctggagaagg
gttatactgt caagaaaacc
ttaatattaa tgattttctt
aatactacag aataaggaag
gtgacagggg agtgggctcc
atgccctaac ctacgacccc
tctcctacca ctcccggtac
tccaacccaa taacaaaaga
accatgtagg cctcggcact
gtataaccat gtatgtacaa

aatga

Arg His Arg Pro Arg
15
Trp Leu val His Pro
30
ITe Phe Asn Thr Arg

Thr Thr val Arg Thr
60

60

120

180
240
300
360
420
480
540
600
660
705



Pro

65

Pro

Arg

Gln

Phe

Ser

145

Phe

Asn

val

Gln

Asn
225

<210>
<211>
<212>
<213>

<400>
atgacgtatc caaggaggcg

ser Trp

Pro Gly

Ile Arg

Gly

val
130

Ser Arg

Thr Pro
Asn

Lys

His
195

Asp

Asp

Tyr
210 Y

Leu Lys

28
705
ADN

28

cagatcctcc

aaaaatggca

acagtcagaa

cccccaggag

gttaaggttg

actgctgtta

tatgtaaact

tttaccccga

Asn

Gly

Lys

100

Arg

Lys

His

Lys

Asn

Asp

val

Gly

85

val

Gly

Ala

Thr

Pro

165

Asn

Gly

ITe

Pro

gcecgeegecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg

aacctgtecct

ASp

70

Ser

Lys

val

Asn

Ile

150

val

Gln

Leu

Arg

Pro
230

circovirut Tgn

Met

Asn

val

Gly

Ala

135

Thr

Leu

Leu

Gly

Ile

215

Leu

Met

Pro

Glu

ser

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Asn

ttaccggaaa
ctggctcgtc
ccgectctec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata

tgataggaca

Arg

Leu

Phe

105

Thr

Thr

Pro

Arg

Leu

185

Ala

Met

Pro

31673

Phe

Thr

90

Trp

Ala

Tyr

Phe

Thr

170

Arg

Phe

Tyr

Lys

ASh

75

val

Pro

val

Asp

Ser

155

Ile

Leu

Glu

val

dagaagacacc

cacccccgec

cgcaccatcg

atgatgagat

gtgccctttg

atcacccagg

acaaaggcca

acccagccct

atcgattact

-90-

Ile Asn Asp

Pro Phe Glu

Pro
110

Cys Ser

Ile Leu

125

Asp

Pro val

Tyr
140

Tyr His Ser

Asp Tyr Phe

Thr
190

Gln Thr

Ser Ile

205

Asn

GIn Phe

220

Arg

gcecccecgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca

tccaacccaa

Phe Leu

80

Tyr
95

Tyr
Ile Thr
Asp Asn
Asn Tyr
Arg Tyr

Gln
175

Pro

Gly Asn

Tyr Asp

Glu Phe

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcceggtac

taacaaaaga

60
120
180
240
300
360
420
480
540



31673

aatcaactgt ggctgagact acaaactact ggaaatgtag accatgtagg cctcggcact 600
gcgttcgaaa acagtatata cgaccaggac tacaatatcc gtataaccat gtatgtacaa 660
ttcagagaat ttaatcttaa agacccccca cttaacccta agtga 705
<210> 29

<211> 234

<212> PRT

<213> circovirut Tgn

<400> 29

get Thr Tyr Ser érg Arg Arg Phe Arg égg Arg Arg His Arg zgo Arg

Ser His Leu Gly GIn Ile Leu Arg Arg Arg Pro Trp Leu Val His Pro
20 25 : 30

Arg His é;g Tyr Arg Trp Arg 259 Lys Asn Gly Ile zge Asn Thr Arg

Leu ggr Arg Thr Ile Gly Egr Thr val Lys Lys ggr Thr val Arg Thr

Pro Ser Trp Asn val Asp Met Met Arg Phe Asn Ile Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g}y Ser Asn Pro Leu ggr val Pro phe Glu ggr Tyr

Arg Ile Arg Lys val Lys val Glu Phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

GIn Gly Asp Arg Gly val Gly Ser Thr Ala val Ile Leu Asp Asp Asn
115 120 125

Phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Thr Gln Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

Phe Thr Pro Lys Pro val Leu Asp Arg Thr Ile Asp Tyr Phe Gln Pro
165 170 175

Asn Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu GIn Thr Thr Gly Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

GIn Asp Tyr Asn Ile Arg Ile Thr Met Tyr val Gln Phe Arg Glu Phe
210 215 220

-91-



225

<210>
<211>
<212>
<213>

<400> 30
atgacgtatt

30
705
ADN

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactgt
gcgttcgaaa
ttcagagaat
<210>
<211>
<212>
<213>

<400>

31
234
PRT

31

¥et Thr Tyr Ser get Arg

Ser

Arg

Leu

Pro
65

Pro

Arg

His Leu

His Arg
35

ser Arg

50

ser Trp

Pro Gly

ITe Arg

circovirut Tgn

caaggaggcg
gccgecgecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggec
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

circovirut Ign

Gly GIn
20

Tyr Arg

Thr Ile

Asn val

Gly Gly
85

Lys val

100

Ile

Trp

Gly Tyr

Asp

70

Ser

Lys

tttccgcaga
ctggctcgtc
ccgectctec
gaatgtggac
cccectcact
ctgctcccca
taactttgta
Ccataccata
tgataggaca
acaaactact
cgaccaggac

dagacccccca

Arg Phe

Leu Arg

Arg

Arg

31673

Asn Leu Lys Asp Pro 558 Leu Asn Pro Lys

agaagacacc
cacccccgcec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

Arg

Arg
10

Arg Pro

25

Arg Arg

40

Thr
55

Met Met

Pro

Asn

val Glu

Lys

val

Arg

Leu

Phe
105

Asn Gly

Lys Lys

Phe Asn

75

Thr val

90

Trp Pro

-92-

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

Arg His

val
30

Trp Leu

Phe
45

Ile Asn

Thr
60

Thr val

ITe Asn
Phe

Pro

cys ser

Arg

Asp

Glu

Pro
110

ccatcttgge
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag

agtgggctcc

Ctatgacccc

ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

Pro
15

Arg

His Pro

Thr Arg

Arg Thr

Phe Leu

80

Tyr
95

Tyr

Ile Thr

60
120
180
240
300
360
420
480
540
600
660
705



GIn

Phe

Ser

145

Phe

Asn

val

Gln

Asn
225

Gly

val
130

Ser Arg

Thr Pro
Asn

Lys

His
195

Asp

Asp
210

Tyr

Leu Lys

Arg

Lys

His

Lys

Ash

Asp

Gly

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

val

Asn

Ile

150

val

Gln

Leu

Arg

Pro

230

Gly
Ala
135
Thr
Leu
Leu
Gly
Ile
215

Leu

Ser

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Asn

Thr

Thr

Pro

Arg

Leu

185

Ala

Met

Pro

31673

Ala

Tyr

Phe

Thr

170

Arg

Phe

Tyr

Lys

val

Asp

Ser

155

Ile

Leu

Glu

val

Ile

Pro

140

Tyr

Asp

Gln

Asn

Gln
220

Leu

125

TYyr

His

Tyr

Thr

Ser

205

Phe

Asp

val

Ser

Phe

Thr

190

Ile

Arg

Asp

Asn

Arg

Gln

175

Gly

Tyr

Glu

Asn

Tyr

Tyr

160

Pro

Asn

Asp

Phe

<210>
<211>
T <212>
<213>

<400> 32
atgacgtatt

32
705
ADN

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210>
<211>

<212>
<213>

33
234
PRT

circovirut Tgn

caatgaggcg
gccgeegecce
tcttcaacac
cgcecctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

circovirut lgn

tttccgecaga
ctggctcgte
ccgectctec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

cgaagacacc
cacccccgec
cgcaccatcg
atgatgagat
gtgcectttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

-93-

gccecccgceag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctccecggtac
taacaaaaga
cctcggcact

gtatgtacaa

60
120
180
240
300
360
420
480
540
600
660
705



<400> 33
?et Thr Tyr

ser

Arg

Leu

His

His

Ser

50

Pro

65

Pro

Arg

GlIn

Phe

Ser

145

Phe

Asn

val

GIn

Asn
225

Ser

Pro

Ile

Leu

Arg

35

Arg

Trp

Gly

Arg

Gly Asp

val

130

Ser

Thr

Asn

Asp

210

Leu

<210>
<211>

<212>

<213>
<400>

Arg

Pro

Lys

His

195

Tyr

Lys

34
702

ADN

Pro

Gly

20

Tyr

Thr

Asn

Gly

Arg

Lys

His

Lys

Arg

val

Asn

Asp

Arg
5
Gln
Arg
Ile
val
Gly
85
val
Gly
Ala
Thr
Pro
165
AsSn
Gly

Ile

Pro

Arg

Ile

Trp

Gly

Asp

70

Ser

Lys

val

Asn

Ile

150

val

Gln

Leu

Arg

Pro
230

circovirut Tgn

34

Arg

Leu

Arg

TYr

Met

Asn

val

Gly

Ala

Pro

Leu

Leu

Gly

Ile

215

Leu

Phe

Arg

Arg

40

Thr

Met

Pro

Glu

ser

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Asn

Arg

Arg

25

Lys

val

Arg

Leu

Phe

105

Thr

Thr

Pro

Arg

Leu

185

Ala

Met

Pro

31673

Arg

10

Arg

Asn

Lys

Phe

Thr

90

Trp

Ala

Tyr

Phe

Thr

170

Arg

Phe

Tyr

Lys

Arg

Pro

Gly

Lys

Asn

75

val

Pro

val

Asp

ser

155

Ile

Leu

Glu

val

-9Y-

Arg

Trp

Ile

Thr

60

Ile

Pro

cys

Ile

Pro

140

Tyr

Asp

Gln

Asn

Gln
220

His

Leu

Phe

45

Thr

Asn

Phe

Ser

Leu

125

Tyr

His

Tyr

Thr

Ser

205

Phe

Arg

val

30

Asn

val

Asp

Glu

Pro

110

Asp

val

Ser

Phe

“Thr

190

Ile

Arg

Pro

15

His

Thr

Arg

Phe

Tyr

95

Ile

Asp

Asn

Arg

Gln

175

Gly

Tyr

Glu

Arg

Pro

Arg

Thr

Leu
80

Tyr

Thr

Asn

Tyr

Tyr

160

Pro

Asn

Asp

Phe



atgacgtatc
cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
ttcaccccca
aatcaactct
gcgttcgaaa
ttcagagaat
<210>
Sz
<213> circ
<400> 35

get Thr Tyr

35
233
PRT

Ser His Leu

Arg His Arg

35

Leu Ser

Arg
50

Pro
65

ser Trp

Pro Pro Gly

Arg Ile Arg

Gln Gly Asp
115

val Thr

130

Phe

ser Ser Arg

caaggaggcg
gccgeegecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

ovirut Tgn

Pro

Gly Gln

20

Tyr Arg

Thr Ile

Asn Vval

Gly
85

Gly
val
Arg Gly
Ala

Lys

His Thr

Arg Arg
5

Ile
Trp
Gly
Asp
70
ser
Lys
val

Asn

ITe

tttccgcaga
ctggctcgtc

ccgectctec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

Arg Tyr

Leu Arg

Arg Arg

40

Tyr Thr

Met Met

Asn Pro
Glu

val

ser
120

Gly

Ala
135

Leu

Thr Gln

Arg

Arg

25

Lys

val

Arg

Leu

Phe

105

Thr

Thr

Pro

31673

cgaagacacc
cacccccgcec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
CCCC&gCCCt
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

Arg Arg
10

Arg Pro

Asn Gly

Lys Lys

Phe Asn

75

Thr val

90

Trp Pro

Ala val
Tyr Asp

Phe Ser

-05-

gccceccgceag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg

gtataaccat

ag

Arg His Arg

val
30

Trp Leu

Phe
45

Ile Asn

Thr Thr val

60

Ile Asn Asp

Pro Phe Glu

sSer Pro

110

Cys

Ile Leu

125

Asp

Pro val

140

Tyr

Tyr His Ser

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctccecgcetat
taacaaaaga
cctcggeact

gtatgtacaa

Pro

Arg
15

His Pro

Thr Arg

Arg Thr

Phe Leu

80

TYyr

Tyr
95

ITe Thr
Asp Asn

Asn

Arg Tyr

60
120
180
240
300
360
420
480
540
600
660
702



145

Phe Thr Pro

Asn Asn Lys

val Asp His

195

GIn Asp Tyr

210

Asn
225

Leu Lys

<210>
<211>
<212>
<213>

<400> 36
atgacgtatc

36
702
ADN

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210> 37

<211> 234
S5 Gre

<400> 37

150

Lys Pro
165

Arg Asn

180

val Gly

Asn Ile

Asp Pro

val

Gln

Leu

Arg

Pro

200

215

230

circovirut Tgn

caaggaggcg
gccgecgecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

ovirut Tgn

ttaccggaga
ctggctcgtc
ccgectetec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

dagacccccca

31673

155

Leu Asp Arg Thr Ile
170
Leu Trp Leu Arg Leu
185
Gly Thr Ala Phe Glu
val Thr Met Tyr val

Leu Asn Pro

agaagacacc
cacccccgec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagecct
atcgattact
ggaaatgtag
tacaatatcc

cttaaccctt

160

Asp Tyr Phe Gln Pro
175

GIn Thr Thr Gly Asn
190

Asn Ser Ile Tyr Asp

205

GIn Phe Arg Glu Phe
220

gcccecgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtgtaaccat

aa

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

¥et Thr Tyr Pro érg Arg Arg Phe Arg ?59 Arg

ser His Leu Gly GIn Ile Leu Arg Arg Arg Pro
20 25

-96-

Arg His Arg Pro Arg
15

Trp Leu val His Pro
30

60
120
180
240
300
360
420
480
540
600
660
702



Arg His Arg

35

Tyr Arg

ser Thr Ile

50

Leu Arg

Pro val

65

Ser Trp Asn

Pro Pro Gly Gly Gly

85

Arg Ile Arg val

Gln Gly Gly

AS
11
Ala

val Thr

130

Phe Lys

Ser His Thr

145

ser Arg

pPhe Thr Pro Pro

165

Lys

Asn Asn Lys Asn

val Asp His Gly
195

GIn Asp Asn Ile

210

Tyr

Asn
225

Leu Lys Asp Pro

<210>
<211>
<212>
<213> circovirut lgn

<400> 38
atgacgtatc caaggaggcg

38
705
ADN

cagatcctcc gececgecgecc
aaaaatggca tcttcaacac
acagtcagaa cgccctcctg
cccccaggag ggggctcaaa

gttaaggttg aattctggcc

Trp

Gly

Asp

70

Ser

Lys

val

Asn

Ile

150

val

GIn

Leu

Arg

Pro
230

Arg Arg

40

Tyr Thr

Met val
Asn Pro
val Glu

ser
120

Gly

Ala
135

Leu
Thr Gln
Leu Asp
Leu

Trp

Thr
200

Gly

Ile Thr

215

Leu Asn

tttccgcaga
ctggctcgtc
ccgectctec
gaatgtggac
ccccctecact

ctgctcccca

31673

Lys Asn Gly

val Lys Lys

Phe Asn

Arg
75

Thr val

90

Leu

Phe
105

Trp Pro

Thr Ala val

Thr Tyr Asp

Phe Sser

155

Pro

Thr Ile

170

Arg

Leu Leu

185

Arg

Ala Phe Glu

Met Tyr val

Pro Lys

cgaagacacc
caccccegec
cgcaccatcg
atggtgagat
gtgccctttg

atcacccagg

-97-

Phe
45

Ile

Thr Thr

60

Ile Asn

Phe

Pro

Cys Ser

Asn

val

Asp

Glu

Pro

Thr Arg

Arg Thr

Phe Leu

80

Tyr
95

Tyr

Ile Thr

110

Ile Leu

125

Pro
140

Tyr
Tyr His
Asp Tyr

Gln Thr

Asp

val

Ser

Phe

Thr

Asp Asn

Asn Tyr

Arg Tyr
160

Gln
175

Pro

Gly Asn

190

Ser
205

Asn

Gln Phe

220

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa

aatactacag

gtgacagggg

Ile

Arg

Tyr Asp

Glu Phe

ccatcttgge
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag

agtgggctcc

60
120
180
240
300
360



actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa

ttcagagaat

ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

31673

acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataacgat
agtga

ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

<210>
<211>
<212>
<213>

<400>

39
234
PRT

circovirut lgn

39

¥et Thr Tyr

Ser

Arg

Leu

Pro

65

Pro

Arg

Gln

Phe

ser
145

Phe

Asn

His
His
Ser
50

Ser
Pro
Ile
Gly
val

130

Ser

Thr

Asnh

Leu

Arg

35

Arg

Trp

Gly

Arg

Arg

Pro

Lys

Pro ?rg Arg

Gly
20

Tyr
Thr

Asn

Gly

Arg

Lys

His

Lys

Arg

Gln

Arg

Ile

val

Gly

85

val

Gly

Ala

Thr

Pro
165

Asn

Ile

Trp

Gly

Asp

70

ser

Lys

val

Asn

Ile
150

val

Gln

Arg

Leu

Arg

Tyr

Met

Asn

val

Gly

Ala

135

Thr

Leu

Leu

Phe

Arg

Arg

40

Thr

Met

Pro

Glu

Ser

120

Leu

Gln

Asp

Trp

Arg
Arg
25

Lys
val
Arg
Leu
Phe
105
Thr

Thr

Pro

Gly

Leu
185

Arg

Arg
10

Arg Pro

Asn Gly

Lys Lys

Phe Asn

75

Thr val

90

Trp Pro

Ala val

Tyr Asp

Phe ser

155

Thr Ile

170

Arg Leu

-08-

Arg

Trp

Ile

Thr

60

Ile

Pro

Cys

Ile

Pro

140

Tyr

Asp

Gln

His

Leu

Phe

45

Thr

Asn

Phe

ser

Leu

125

Tyr

His

Tyr

Thr

Arg

val
30

Asn

‘val

Asp

Glu

Pro

110

Asp

val

Ser

Phe

Thr
190

Pro

15

His

Thr

Arg

Phe

Tyr

95

Ile

Asp

Asn

Arg

Gln
175

Gly

Arg

Pro

Arg

Thr

Leu

80

Tyr

Thr

Asn

Tyr

Tyr

160

Pro

Asn

420
480
540
600
660
705



31673

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

GIn Asp Tyr Asn Ile Arg Ile Thr Met Tyr val Gln Phe Arg Glu Phe
210 215 220

Ash Leu Lys Asp Pro ;;8 Leu Asn Pro Lys

225

<210>
<211>
<212>
<213>

<400> 40
atgacgtatc

40
705
ADN

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210>
312
<213>
<400>

41
233
PRT

41

¥et Thr Tyr Pro ?rg Arg Arg Phe Arg
Ser His Leu Gly GIn Ile Leu Arg Arg
20 25
Arg His Arg Tyr Arg Trp Arg Arg Lys
35 40
Leu Egr Arg Thr ITe Gly Egr Thr val

Pro Ser Trp Asn Val Asp Met Met Arg
65 70

circovirut Tgn

caaggaggcg
gccgecgecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcec
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaaccttaa

circovirut 1gn

tttccgcaga
ctggctcgtc
ccgectetec
gaatgtggac
cccectcact
ctgctcccca
taactttgta
ccataccata
tgatgggaca
acaaactact
cgaccaggac

dgacccccca

cgaagacacc
cacccccgec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
gcaaaggéca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaacccta

Arg Arg
10

Arg Pro
Asn Gly
Lys Lys

Phe Asn
75

-99-

gccccegeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

Arg His

Trp Leu
30

Ile pPhe
45

Thr Thr
60

Ile Asn

Arg

val

Asn

val

Asp

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggceact

gtatgtacaa

Pro Arg
15

His Pro
Thr Arg
Arg Thr

Phe Leu
80

60
120
180
240
300
360
420
480
540
600
660
705



Pro

Arg

Gln

Phe

Ser

145

Phe

Asn

val

Gln

Asn
225

<210>
<211>
<212>
<213>

<400>

Pro Gly

Ile Arg

Gly

val
130

ser Arg

Thr Pro
Asn

Lys

His
195

Asp

Asp Tyr
210

Leu Lys

42
718
ADN

42

atgacgtatc

cagatcctcc

aaaaatggca

acagtcagaa

cccccaggag

gttaaggttg

actgctgtta

tatgtaaact

tttaccccga

aatcaactct

gcgttcgaaa acagtatata

Gly

Lys

Arg

Lys

His

Lys

Asn

Asp

Gly

85

val

Gly

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

caaggaggcg
gccgeecgecc
tcttcaacac
cgcecectectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg

aacctgtcct

ggctgagact

ser

Lys

val

Asn

Ile

150

val

GIn

Leu

Arg

Pro
230

circovirut lgn

Asn

val

Gly

Ala

Thr

Leu

Leu

Gly

Ile

215

Leu

Pro
Glu
Ser
120
Leu
GlIn
Asp
Trp
Thr
200

Thr

Lys

tttccgcaga
ctggctcgtc
ccgectctec
gaatgtggac
cccectecact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact

cgaccaggac

31673

Thr val

90

Leu

Phe
105

Trp Pro

Thr Ala val

Thr Tyr Asp

Phe Ser

155

Pro

Thr Ile

Ar
’ 170

Leu Leu

185

Arg

Ala Phe Glu

Met Tyr val

Pro

cgaagacacc
cacccccgcec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag

tacaatatcc

-100-

Pro pPhe

Cys Ser

Ile Leu

125

Pro
140

Tyr
Tyr His
Asp Tyr

Gln Thr

Glu

Pro

110

Asp

val

Ser

Phe

Thr

Tyr
95

Tyr

Ile Thr

Asp Asn

Asn Tyr

Arg Tyr
160

Gln
175

Pro

Gly Asn

190

Asn Ser

205

Gln Phe

220

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaaccaaa
accatgtagg

gtataaccat

Ile

Arg

Asp

Glu Phe

ccatcttggc
ctggagaagg
caaaaaaacc
tgattttctt
aataagaaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggceact

gtatgtacaa

60
120
180
240
300
360
420
480
540
600
660



31673

ttcagagaat ttaatcttaa agacccccca cttaaaccct aaatgaataa taaaaacc

<210> 43

<211> 233

<212> PRT

<213> circovirut lgn

<400> 43

?et Thr Tyr Pro érg Arg Arg Phe Arg ?Sg Arg Arg His Arg zgo Arg

Ser His Leu ggy GIn Ile Leu Arg égg Arg Pro Trp Leu ¥81 His Pro

Arg His ggg Tyr Arg Trp Arg 259 Lys Asn Gly Ile zge Asn Thr Arg

Leu SSr Arg Thr Ile Gly ggr Thr val Lys Lys Egr Thr val Arg Thr
5

Pro Ser Trp Asn val Asp Met Met Arg Phe Asn ITe Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g}y ser Asnh Pro Leu ggr val Pro Phe Glu ;%r Tyr

val Lys val Glu Phe Trp Pro Cys Ser Pro Ile Thr

Arg Ile Arg Lys
100 105 110

GIn Gly Asp Arg Gly val Gly Ser Thr Ala val Ile Leu Asp Asp Ash
115 120 125

Phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Thr GIn-Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

phe Thr Pro Lys Pro val Leu Asp Arg Thr Ile Asp Tyr Phe Gln Pro
165 170 175

Asn Ash Lys Arg Asn GIn Leu Trp Leu Arg Leu GIn Thr Thr Gly Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

GIn Asp Tyr Asn Ile Arg Ile Thr Met Tyr val Gln Phe Arg Glu Phe
210 215 220.

Asn Leu Lys Asp Pro Pro Leu Lys Pro
225 230

-101-

718



<210>
<211>
<212>
<213>

<400> 44
atgacgtatc

44
699
ADN

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210>
<211>
DiEe
<400>

45
233
PRT

45

get Thr Tyr

Ser His Leu

Arg His Arg

35

ser
50

Leu Arg

Pro
65

Ser Trp

Pro Pro

Arg Ile Arg

Gln Gly

Gly

circovirut l1dn

caaggaggcyg
gcecgeegecce
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctecccyg
aacctgtcct
ggctgagact
acagtatata
ttaatcttaa

circovirut 1gn

Pro érg Arg

Gly Gln

20

Tyr Arg

Thr Ile

Asn val

Gly Gly

85

Lys val

100

Asp Arg Gly val
115

Ile

Trp

Gly

Asp

70

Ser

tttccgcaga
ctggctcgtc
ccgectctec
gaatgtggac
cccccteact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

dgacccccca

Arg Phe

Leu Arg

Arg Arg

40

Tyr Thr

Met Met

Asn Pro

Arg

Arg

25

Lys

val

Arg

Leu

31673

cgaagacacc
cacccecgec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaaaccc

Arg

Arg
10

Arg Pro

Asn Gly

Lys Lys

Phe Asn

75

Thr val

90

Lys

Phe
105

val Glu Trp Pro

Gly Ser Thr Ala val

120

-102-

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaaccaaa
accatgtagg

gtataaccat

Arg His

val
30

Trp Leu

Phe
45

Ile

Thr Thr val

60

Ile Asn

Pro Phe

Cys Ser Pro

110

ITe Leu

125

Asp

Arg

Asn

Asp

Glu

ccatcttggc
ctggagaagg
caaaaaaacc
tgattttctt
aataagaaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

Pro
15

Arg

His Pro

Thr Arg

Arg Thr

Phe Leu

80

Tyr
95

TYyr

Ile Thr

Asp Asn

60
120
180
240
300
360
420
480
540
600
660
699



val Thr
130

Phe

Ser Sser

145

Arg

Phe Thr Pro

Ash Asn Lys

His
195

val Asp

GIn Asp

TYyr
210 Y

Asn
225

Leu Lys

Lys

His

Lys

Arg

val

Asn

Asp

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

Asn

Ile

150

val

Gln

Leu

Arg

Pro
230

Leu

Leu

Gly

Ile

215

Leu

Leu

Gln

Asp

Trp

Thr

200

Thr

Lys

<210>
<211>
<212>
<213>

<400> 46
atgacgtatc

46
699
ADN

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat

<210>
<211>
<212>
<213>

<400>

47
233
PRT

47

circovirut Tgn

caaggaggcg
gccgeegecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctceccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

circovirut T¢n

tttccgcaga
ctggctcgtc
ccgectctec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

agacccccca

31673

Thr Tyr Asp

Phe ser

155

Pro

Thr Ile

Arg
170

Leu Leu

185

Arg

Ala Phe Glu

Met Tyr val

Pro

cgaagacacc
cacccccgcec
cgcaccatcg
atgatgagat
gtgcectttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaaaccc

Pro
140

Tyr
Tyr His
Asp Tyr
GIn Thr

ser
205

Asn

Gln Phe

220

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaaccaaa
accatgtagg

gtataaccat

val Asn
ser Arg
Phe Gln
T <

Ile Tyr

Arg Glu

Tyr

Tyr
160

Pro
175

Asn

Asp

Phe

ccatcttggce
ctggagaagg
caaaaaaacc
tgattttctt
aataagaaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

Met Thr Tyr Pro Arg Arg Arg Phe Arg Arg Arg Arg His Arg Pro Arg

-103-

60
120
180
240
300
360
420
480
540
600
660
699



31673

Ser His Leu Gly GIn Ile Leu Arg Arg Arg Pro Trp Leu val His Pro
20 25 _ 30

Arg His égg Tyr Arg Trp Arg 259 Lys Asn Gly Ile zge Asn Thr Arg

Leu ggr Arg Thr Ile Gly Egr Thr val Lys Lys EBr,Thr val Arg Thr

Pro Ser Trp Asn Val Asp Met Met Arg Phe Asn Ile Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g}y ser Ash Pro Leu ggr val pro Phe Glu g%r Tyr

Arg Ile Arg Lys val Lys val Glu Phe Trp Pro Cys Ser Pro ITe Thr
100 105 110

GIn Gly Asp Arg Gly val Gly Ser Thr Ala val Ile Leu Asp Asp Asn
11 120 125

Phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr ITe Thr GIn Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

Phe Thr Pro Lys Pro val Leu Asp Arg Thr Ile Asp Tyr Phe Gln Pro
165 170 175

Asnh Asn Lys Arg Asn GIn Leu Trp Leu Arg Leu GIn Thr Thr Gly Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

Gln Asp Tyr Asn Ile Arg Ile Thr Met Tyr val Gln Phe Arg Glu Phe
210 215 220

Asn Leu Lys Gly Pro Pro Leu Lys Pro
225 230

<210> 48

<211> 699

<212> ADN

<213> circovirut Tgn

<400> 48
atgacgtatc caaggaggcg tttccgcaga cgaagacacc gcccccgcag ccatcttgge 60

cagatcctce geecgecgece ctggetcgte cacccccgec accgttaccg ctggagaagg 120

-104-



aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat

tcttcaacac
cgcectectg
ggggctcaaa
aattctggcc
ttctagatga
actcctccecg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

ccgectctcec
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

gggcccccca

31673

cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaaaccc

gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaaccaaa
accatgtagg

gtataaccat

caaaaaaacc
tgattttctt
aataagaaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggcact

gtatgtacaa

<210>
<211>
<212>
<213>

<400>

49
233
PRT

49

%et Thr Tyr Pro

ser

Arg

Leu

Pro

65

Pro

Arg

Gln

Phe

ser
145

Phe

His Leu

His Arg

35

ser
50

Arg

ser Trp

Pro Gly

ITe Arg

Gly Asp

115

val Thr
130

Ser Arg

Thr Pro

Gly

20

Tyr

Thr

Asn

Gly

Lys

100

Arg

Lys

His

Lys

Arg
5
Gln
Arg
Ile
val
Gly
85
val
Gly
Ala

Thr

Pro

circovirut lgn

Arg Arg

Ile Leu

Trp Arg

Gly Tyr

55

Asp Met

70

Ser Asn

Lys val
val Gly

Ala
135

Asn

Ile Thr

150

val Leu

Phe

Arg

Arg

40

Thr

Met

Pro

Glu

ser

120

Leu

Gln

Asp

Arg

Arg

25

Lys

val

Arg

Leu

Phe

105

Thr

Thr

Pro

Arg

Arg

10

Arg

Asn

Lys

Phe

Thr

90

Trp

Ala

Tyr

Phe

Thr

Arg Arg

Pro Trp
Gly Ile

Thr
60

Lys

Asn Ile

75

val Pro

Pro Cys

val Ile

Pro

Asp
140

ser

Tyr
155

ITe Asp

-105-

His

Leu

Phe

45

Thr

Asn

Phe

Ser

Leu

125

Tyr

His

Tyr

Arg

val

30

Asn

val

Asp

Glu

Pro

110

Asp

val

Ser

Phe

Pro

15

His

Thr

Arg

Phe

Tyr

Ile

Asp

Asn

Arg

Gln

Arg

Pro

Arg

Thr

Leu

80

Tyr

Thr

Asn

Tyr

Tyr

160

Pro

180
240
300
360
420
480
540
600
660
699



165

31673

170

Asn Ash Lys Arg Asn Gln Leu Trp Leu Arg Leu
180 185

val Asp His val Gly Leu Gly Thr Ala Phe Glu
195 200

Gln Asp Tyr Asn Ile Arg 5

210

225

<210> 50
<211> 699
<212> ADN
<213>

<400> 50
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210> 51
<211> 233
<212> PRT
<213>

<400> 51

circovirut Tgn

caaggaggcg
gccgecgecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

circovirut Togn

tttccgcaga
ctggctcgtc
ccgcctctee
gaatgtggac
ccccctcact
ctgctcccca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

gggcccccca

Te Thr Met Tyr val
15

Asn Leu Lys Gly Pro 558 Leu Lys Pro

cgaagacacc
cacccccgec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaaaccc

Met Thr Tyr Pro Arg Arg Arg Phe Arg Arg Arg
1 5 10

Ser His Leu Gly GIn Ile Leu Arg Arg Arg Pro
20 25

175

GIn Thr Thr Gly Asn
190

Asn Ser Ile Tyr Asp

205

GIn Phe Arg Glu Phe

220

gceccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaaccaaa
accatgtagg

gtataaccat

ccatcttggc
ctggagaagg
caaaaaaacc
tgattttctt
aataagaaag
agtgggctcc
ctatgacccc
ctccecggtac
taacaaaaga
cctcggeact

gtatgtacaa

Arg His Arg Pro Arg
15

Trp Leu val His Pro
30

Arg His égg Tyr Arg Trp Arg ﬁgg Lys Asn Gly Ile de Asn Thr Arg

-106-

60
120
180
240
300
360
420
480
540
600
660
699



31673

Leu Ser Arg Thr Ile Gly Egr Thr val Lys Lys ggr Thr val Arg Thr
50 -

Pro Ser Trp Asnh Val Asp Met Met Arg Phe Asn Ile Ash Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g;y Ser Asn Pro Leu ;Br val Pro Phe Glu ;gr Tyr

Arg Ile Arg Lys val Lys val Glu Phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

GIn Gly Asp Arg Gly val Gly ser Thr Ala val Ile Leu Asp Asp Asn
115 120 125

Phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

ser ser Arg His Thr Ile Thr GIn Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

phe Thr Pro Lys Pro val Leu Asp Arg Thr Ile Asp Tyr Phe GIn Pro
165 170 175

Asn Asn Lys Arg Asn GIn Leu Trp Leu Arg Leu GIn Thr Thr Gly Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

GIn Asp Tyr Asn Ile Arg Ile Thr Met Tyr val Gln Phe Arg Glu Phe
210 215 220

Asn Leu Lys Gly Pro Pro Leu Lys Pro
225 230

<210> 52

<211> 699

<212> ADN

<213> circovirut 1Ig¢n

<400> 52
atgacgtatc caaggaggcg tttccgcaga cgaagacacC gcccccgcag ccatcttgge 60

cagatcctcc gccgecgece ctggctcgtc cacccccgec accgttaccg ctggagaagd 120
aaaaatggca tctttaacac ccgcctctcc cgcaccatcg gttatactgt caaaaaaacc 180
acagtcagaa cgccctcctg gaatgtggac atgatgagat ttaatattaa tgattttctt 240
cccccaggag ggggctcaaa ccccctcact gtgccctttg aatactacag aataagaaag 300
gttaaggttg aattctggcc ctgctcccca atcacccagg gtgacagggg agtgggctcc 360
actgctgtta ttctagatga taactttgta acaaaggcca atgccctaac ctétgacccc 420

tatgtaaact actcctcccg ccataccata acccagccct tctcctacca ctccecggtac 480

-107-



31673

tttaccccga aacctgtcct tgataggaca atcgattact tccaaccaaa taacaaaaga 540
aatcaactct ggctgagact acaaactact ggaaatgtag accatgtagg cctcggcact 600
gcgttcgaaa acagtatata cgaccaggac tacaatatcc gtataaccat gtatgtacaa 660
ttcagagaat ttaatcttaa gggcccccca cttaaaccc 699
<210> 53

<211> 233

<212> PRT .

<213> circovirut Tgn

<400> 53

Tet Thr Tyr Pro érg Arg Arg Phe Arg ?Sg Arg Arg His Arg ;go Arg

Ser His Leu Gly Gln Ile Leu Arg Arg Arg Pro Trp Leu Val His Pro
20 25 30

Arg His ggg Tyr Arg Trp Arg ﬁgg Lys Asn Gly Ile de Asn Thr Arg

Leu ggr Arg Thr Ile Gly Egr Thr val Lys Lys ggr Thr val Arg Thr

Pro Ser Trp Asn Val Asp Met Met Arg Phe Asn Ile Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g}y Ser Ash Pro Leu ggr val Pro Phe Glu ;§r Tyr

Arg Ile Arg Lys val Lys val Glu Phe Trp Pro Cys Ser Pro Ile Thr
100 - 105 110

Gln Gly Asp Arg Gly val Gly Ser Thr Ala val Ile Leu Asp Asp Asn
115 120 125

Phe val Thr Lys Ala Asn Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Thr GIn Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

Phe Thr Pro Lys Pro val Leu Asp Arg Thr Ile Asp Tyr Phe Gln Pro
165 170 175

Asn Asn Lys Arg Asn GIn Leu Trp Leu Arg Leu GIn Thr Thr Gly Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

-108-



Gln Asp Tyr Asn Ile Arg

210

225

54
699
ADN

<210>
<211>
<212>
<213>

<400> 54
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
cccccaggag
gttaaggttg
actgctgtta
tatgtaaact
tttaccccga
aatcaactct
gcgttcgaaa
ttcagagaat
<210>
<211>
<212>
<213>
<400>

55
234
PRT

55

¥et Thr Tyr Pro

Ser

Arg

Leu

Pro

65

Pro

His Leu Gly
20
His Arg Tyr
35
Ser Arg Thr
50
Ser Trp Asn

Pro Gly Gly

circovirut Tgn

caaggaggcg
gccgecegecc
tcttcaacac
cgccctectg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

circovirut Tgn

tttccgcaga
ctggctcgtc
ccgectctcec
gaatgtggac
ccccctecact
ctgctccecca
taactttgta
ccataccata
tgataggaca
acaaactact
cgaccaggac

gggcccccca

Arg Arg Arg Phe Arg Arg

5 10

GIn Ile Leu Aﬁg égg Arg

Arg Trp Arg Arg Lys Asnh
40

Ile Gly Egr Thr val Lys

val 93p Met Met Arg Phe

Gly Ser Asn Pro Leu Thr
85 90"

31673

Asn Leu Lys Gly Pro 558 Leu Lys Pro

cgaagacacc
cacccccgcec
cgcaccatcg
atgatgagat
gtgccctttg
atcacccagg
acaaaggcca
acccagccct
atcgattact
ggaaatgtag
tacaatatcc

cttaaaccc

Arg

Pro

Gly

Lys

Asn

75

val

-109-

gccccecgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaaccaaa
accatgtagg

gtataaccat

Arg His Arg

val
30

Trp Leu

Phe
45

Ile Asn

Thr Thr val

60

ITe Asn Asp

Pro Phe Glu

Ile Thr Met Tyr val Gln Phe Arg Glu Phe
215 220

ccatcttggc
ctggagaagg
caaaaaaacc
tgattttctt
aataagaaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

Pro
15

Arg

His Pro

Thr Arg

Arg Thr

Phe Leu

80

TYyr

Tyr
95

60
120
180
240
300
360
420
480
540
600
660
699



Arg

Gln

Phe

Ser

145

Phe

Asn

val

GIn

Asn
225

<210>
<211>
<212>
<213>

<400>

ITe Arg

Gly Asp
115

val Thr
130

Ser Arg

Thr Pro

Asn Lys

Asp His
195

Asp Tyr
210

Leu Lys

56
705
ADN

56

atgacgtatc

cagatcctcc

aaaaatggca

acagtcagaa

cccccaggag

gttaaggttg

actgctgtta

tatgtaaact

tttaccccga

aatcaactct

gcgttcgaaa

ttcagagaat

<210> 57

val
Gly
Lys Ala
Thr

His

Pro

Lys
Y 165

Arg Asn
val Gly

Asn Ile

Asp Pro

caaggaggcg
gccgcegecc
tcttcaacac
cgcecctectyg
ggggctcaaa
aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

Lys

val

Asn

Ile

150

val

GIn

Leu

Arg

Pro
230

circovirut Tgn

val

Gly

Ala

135

Thr

Leu

Leu

Gly

Ile

215

Leu

Glu

Ser

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Asn

tttccgcaga
ctggctegtc
ccgectetec
gaatgtggac
cccccteact
ctgctcceca
taactttgta
ccataccata
tgatgggaca
acaaactact
cgaccaggac

dagacccccca

Phe
105
Thr
Thr
Pro
Gly
Leu
185
Ala

Met

Pro

31673

Trp

Ala

Tyr

Phe

Thr

170

Arg

Phe

Tyr

Lys

Pro

val

Asp

sSer

155

Ile

Leu

Glu

val

cgaagacacc
caccceccgec

cgcaccatcg

atgatgagat

gtgccctttg
atcacccagg
acaaaggcca

acccagccct

atcgattact

ggaaatgtag

tacaatatcc

cttaacccta

-110-

Pro
110

Cys ser

Ile Leu

125

ASp

Pro val

140

Tyr

Tyr His Ser

Asp Tyr Phe

Thr
190

Gln Thr

Asn Ser Ile

205

GIn Phe

220

Arg

gcccccgeag
accgttaccg
gttatactgt
ttaatattaa
aatactacag
gtgacagggg
atgccctaac
tctcctacca
tccaacccaa
accatgtagg
gtataaccat

agtga

Ile Thr

Asp Asn

Asn Tyr

Tyr

Arg
160

Gln
175

Pro

Gly Asn

Tyr Asp

Glu Phe

ccatcttggc
ctggagaagg
caagaaaacc
tgattttctt
aataaggaag
agtgggctcc
ctatgacccc
ctcccggtac
taacaaaaga
cctcggeact

gtatgtacaa

60
120
180
240
300
360
420
480
540
600
660
705



<211>
<212>
<213>

<400> 57
aaatttctga

ADN

aacaaggtac
cactcgataa
ttcgetttet
ttcttcacaa
tcgccaacaa
tcttcggaag
ccattcttct
gtgcgctggt
gcgtttccge
cccctggete
cacccgcectce
ctggaatgtg
aaaccccctc
gccctgetcc
tgataacttt
ccgccatacc
ccttgatggg
actacaaact
atacgaccag
taaagacccc
actcagtaat
cccccttect
cgatagagag
ttgctggtaa
gtcaatggat
tcatcaataa
ttccagtatg
ggtggcccca
actttcaaaa
<210> 58

<211> 233
<212> PRT

1767

circovirut Tg¢n

caaacgttac
tcacagcagt
gtaagttgcc
cgatgtggca
aattagcgaa
taaaataatc
gattattgag
tactgggcat
aatacttaca
agacgaagac
gtccaccccc
tccecgcacca
gacatgatga
actgtgccct
ccaatcaccc
gtaacaaagg
ataacccagc
acaatcgatt
actggaaatg
gactacaata
ccacttaacc
ttatttcata
ccgtggattg
cttctacagc
tcagaatact
atcgatcaca
caaccacttc
tggtttccgg
caatgacgtg
gttcagccag

agggtgctgc
agacaggtca
ttctttactg
gcgggceacca
cccctgtagg
aaatagggag
agtgaacacc
gttgctgctg
gcgcacttct
accgcccccg
gccaccgtta
tcggttatac
gatttaatat
ttgaatacta
agggtgacag
ccaatgcccf
ccttctccta
acttccaacc
tagaccatgt
tccgtataac
ctaagtgaat
tggaaattca
ttctgtageca
taggacagca
gcgggccaaa
cagtctcagt
ttcaccatgg
gtctgcaaaa
tacattggtc

cccgegg

31673

tctgcaacgg
ctgcgttgtc
cagtattctt
aaataccact
tggggtgttc
attgggagct
caccttttat
aggtgctgcc
ttcgttttca
cagccatctt
ccgctggaga
tgtcaagaaa
taatgatttt
cagaataagg
gggagtgggc
aacctatgac
ccactccegg
caataacaaa
aggcctcggce
catgtatgta
aataaaaacc
gggcatgggg
ttcttccaaa
gttgaggagt
aaaggtacag
agatcatccc
taaccatccc
ttagcagccc

ttccaatcac

-111-

tcaccagact
cttgagatct
tattctgctg
tcactttatt
ggccttecte
cccgtatttt

gtggttgggg
gaggtgctgc
gctatgacgt
ggccagatcc
aggaaaaatg
accacagtca
cttcccccag
aaggttaagg
tccactgctg
ccctatgtaa
tactttaccc
agaaatcaac
actgcgttcg
caattcagag
attacgaagt
gggaaagggt
ataccaagga
accattccaa
ttccaccttt
acggcagcca
accacttgtt
atttgctttt

gcttctgeat

cccgetctec
aggagctcca
gtctgttcct
aaaagtttgc
attaccctcc
cttgcgeteg
tcegettett
cgctgccgaa
atccaaggag
tccgecgecg
gcatcttcaa
gaacgccctc
gagggggctc
ttgaattctg
ttattctaga
actactcctc
cgaaacctgt
tctggctgag
aaaacagtat
aatttaatct
gataaaaaag
gacgaactgg
agtaatcctc
cggggtctga
agtct ctaca
accataaaag
tcgaggtggt
dccacaccca

tttcccgete

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
1767



31673

<213> circovirut Ign
<400> 58
get Thr Tyr Pro érg Arg Arg Tyr Arg égg Arg Arg His Arg ;go Arg

ser His Leu Gly GIn Ile Leu Arg Arg Arg Pro Trp Leu Val His Pro
20 25 30

Arg His égg Tyr Arg Trp Arg ﬁgg Lys Ash Gly Ile zge Asn Thr Arg

Leu Egr Arg Thr Phe G1y'§¥r Thr val Lys Ala ggr Thr val Arg Thr

Pro Ser Trp Ala val Asp Met Met Arg Phe Asn Ile Asp Asp val val
65 70 75 80

Pro Pro Gly Gly g}y Thr Asn Lys Ile Sgr Ile pro Phe Glu ggr Tyr

Arg Ile Arg Lys val Lys val Glu phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

GIn Gly Asp Arg Gly val Gly Ser Thr Ala val Ile Leu Asp Asp Asn
115 120 125

Phe val Thr Lys Ala Thr Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Pro Gln Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

phe Thr Pro Lys Pro val Leu Asp Ser Thr ITe Asp Tyr Phe GIn Pro
165 170 175

Asn Asn Lys Arg Asn Gln Leu Trp Met Arg Leu GIn Thr Ser Arg Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

Gln Asp Tyr Asn Ile Arg val Thr Met Tyr val Gln Phe Arg Glu Phe
210 215 220

Asn Leu Lys Asp Pro Pro Leu Lys Pro
225 230

<210> 59
<211> 702
<212> ADN
<213> circovirut Tg¢n

-112-



<400> 59
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
cccecegggag
gttaaggttg
actgctgtta
tatgtaaact
ttcacaccca
aatcagcttt
gcgttcgaaa
ttcagagaat
<210>
<211>
<212>
<213>
<400>

60
233
PRT
circ

60

%et Thr Tyr Pro érg Arg

Ser His Leu

Arg His Arg

35

Ser
50

Leu Arg

Pro Ser

65

Trp

Pro Pro Gly

Arg Ile Arg

GIn Gly

val
130

Phe

caaggaggcg
gccgecgeec
tcttcaacac
cgccctectg
gggggaccaa
aattctggcec
ttctagatga
actcctcccg
aacctgttct
ggatgaggct
acagtatata

ttaatcttaa

ovirut lgn

Gly GIn

20

Tyr Arg

Thr Phe

Ala val

Gly Gly

85

Lys val

100

Arg Gly

Lys Ala

Ile

Trp

Gly

Asp

70

Thr

Lys

val

Thr

ttaccgcaga
ctggctcgtc
ccgectctcec
ggcggtggac
caaaatctct
ctgctccccc
taactttgta
ccatacaatc
tgactccacc
acaaacctct
cgaccaggac

agacccccca

Arg Tyr

Leu Arg

Arg Arg

40

Tyr Thr

55

Met Met

Asn

Lys

val Glu

Arg

Arg

25

Lys

val

Arg

Ile

Phe

31673

agaagacacc
cacccccgec
cgcaccttcg
atgatgagat
ataccctttg
atcacccagg
acaaaggcca
ccccaaccct
attgattact
agaaatgtgg
tacaatatcc

cttaaaccct

Arg
10

Arg

Arg Pro

Asn Gly

Lys Arg

Phe Lys

ser Ile

90

Trp Pro

105

ser
120

Gly

Ala
135

Thr

Leu Thr

Ala val

Tyr Asp

-113-

gcccccgeag
accgctaccg
gatatactgt
ttaatattga
aatactacag
gtgatagggg
cagccctaac
tctcctacca
tccaaccaaa
accacgtagg
gtgtaaccat

aa

Arg His Arg

Leu
30

Trp Leu

Phe
45

ITe Asn

Thr Thr val

60

Ile Asp Asp

Pro Phe Glu

ser Pro

110

Cys

Ile Leu

125

Asp

Pro val

140

Tyr

ccatcttgge
ttggagaagg
caaggctacc
cgactttgtt
aataagaaag
agtgggctcc
ctatgaccca
ctcccgttac
taacaaaagg
cctecggeact

gtatgtacaa

Pro
15

Arg
His Pro
Thr Arg
Thr Thr

val
80

Phe

TYyr

Tyr
95

Ile Thr

Asn

Asp

Asn Tyr

60
120
180
240
300
360
420
480
540
600
660
702



ser
145

Ser Arg

Phe Thr Pro

Asn Asn Lys

val Asp His

195

Gln Asp Tyr

210

Asn

Leu Lys
225

<210>
<211>
<212>
<213>

<400> 61
atgacgtatc

61
702
ADN

cagatcctcc
aaaaatggca
acagtcacaa
ccccegggag
gttaaggttg
actgctgtta
tatgtaaact
ttcacaccca
aatcagcttt
gcgttcgaaa
ttcagagaat
<210>
<211>
<212>
<213>

<400>

62
233
PRT
circ

62

His Thr

Ile

Pro Gln

150

Pro

Lys
165

Arg Asn
val Gly
Ile

Asn

Asp Pro

val

Gln

Leu

Arg

Pro

Leu Asp

Leu Trp

Ile

Gly
200

val Thr

215

Leu Lys

230

circovirut Tgn

caaggaggcg
gccgecgecc
tcttcaacac
cgccctectg
gggggaccaa
aattctggcc
ttctagatga
actcctcccg
aacctgttct
ggectgaggct
acagtaaata

ttaatcttaa

ovirut Ign

ttaccgcaga
ctggctecctc
ccgcctctec
ggcggtggac
caaaatctct
ctgctcccce
taactttgta
ccatacaatc
tgactccact
acaaacctct
cgaccaggac

agacccccca

Pro

Ser

Leu

185

Ala

Met

31673

Phe Ser

155

Thr Ile

170

Arg Leu

Phe Glu

Tyr val

Pro

agaagacacc
cacccecgcec
cgcaccttcg
atgatgagat
ataccctttg
atcacccagg
acaaaggcca
ccccaaccct
attgattact
ggaaatgtgg
tacaatatcc

cttaaaccct

Tyr His

Asp Tyr

Gln Thr

Asn Ser
205

GIn Phe
220

gcccccgcag
accgctaccg
gatatactgt
ttaaaattga
aatactacag
gtgatagggg
cagccctaac
tctcctacca
tccaaccaaa
accacgtagg
gtgtaaccat

da

ser Arg Tyr
160

phe Gln Pro

175

Ser Gly Asn
190

Lys Tyr Asp

Arg Glu Phe

ccatcttggc
ttggagaagg
caagcgtacc
cgactttgtt
aataagaaag
agtgggctcc
ctatgaccca
ctccegttac
taacaaaagg
cctcggeatt

gtatgtacaa

get Thr Tyr Pro érg Arg Arg Tyr Arg égg Arg

Ser His Leu Gly GIn Ile Leu Arg Arg Arg Pro
20 25

-114-

Arg His Arg Pro Arg
15

Trp Leu val His Pro
30

60
120
180
240
300
360
420
480
540
600
660
702



31673

Arg His ggg Tyr Arg Trp Arg ﬁgg Lys Ash Gly Ile z?e Asn Thr Arg

Leu ggr Arg Thr Phe Gly ;%r Thr Ile Lys Arg ggr Thr val Arg Thr

Pro Ser Trp Ala val Asp Met Met Arg Phe Asn ITe Asn Asp Phe Leu
65 70 75 80

Pro Pro Gly Gly g;y Ser Asn Pro Arg ggr val Pro Phe Glu ggr Tyr

Arg Ile Arg Lys val Lys val Glu phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

GIn Gly Asp Arg Gly val Gly Ser Ser Ala val Ile Leu Asp Asp Asn
Y 11? 95 120 125

phe val Thr Lys Ala Thr Ala Leu Thr Tyr Asp Pro Tyr val Asn Tyr
130 135 140

ser ser Arg His Thr Ile Thr GIn Pro Phe Ser Tyr His Ser Arg Tyr
145 150 155 160

Phe Thr Pro Lys Pro Vval Leu Asp Ser Thr Ile Asp Tyr Phe Gln Pro
165 170 175

Asn Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu GIn Thr Ala Gly Asn
180 185 190

val Asp His val Gly Leu Gly Thr Ala Phe Glu Asn Ser Ile Tyr Asp
195 200 205

Gln Glu Tyr Asn Ile Arg val Thr Met Tyr val Gln Phe Arg Glu Phe

210 215 220
Asn Leu Lys Asp Pro Pro Leu Asn Pro
225 230
<210> 63
<211> 702
<212> ADN
<213> circovirut lgn
<400> 63
atgacgtatc caaggaggcg ttaccggaga agaagacacc gcccccgcag ccatcttggc 60
cagatcctec gececgeegecce ctggetegtc cacccccgce accgttaccg ctggagaagg 120
aaaaatggca tcttcaacac ccgcctatcc cgcaccttcg gatatactat caagcgaacc 180
acagtcagaa cgccctcctg ggeggtggac atgatgagat tcaatattaa tgactttctt 240
cccccaggag ggggctcaaa cccccgetct gtgeccctttg aatactacag aataagaaag 300

-115-



gttaaggttg
agtgctgtta
tatgtaaact
tttaccccca
aaccagctgt
gcgttcgaaa
ttcagagaat
<210>
<211>
<212>
<213>

<400>

64
234
PRT
circ

64

get Thr Tyr Pro érg Arg

Ser His Leu

Arg His Arg

35

ser
50

Leu Arg

Pro Ser

65

Trp

Pro Pro Gly

Arg Ile Arg

Gln

Gly

val
130

Phe

Ser Ser

145

Arg

Phe Thr Pro

Asn Ash Lys

aattctggcc
ttctagatga
actcctcccg
aacctgtcct
ggctgagact
acagtatata

ttaatcttaa

ovirut Tgn

Gly His
20

Tyr Arg
Phe

ser

Ala val

ctgctccccg

taactttgta

ccataccata
agattccact
acaaactgct

cgaccaggaa

31673

atcacccagg
acaaaggcca
acccagccct
attgattact
ggaaatgtag

tacaatatcc

Ile

Trp

val

Asp

agacccccca cttaaccctt

Arg Tyr Arg Arg

10

Arg

Leu Arg Arg Pro

25

Arg

Arg Arg Asn Gly

40

Lys

Tyr Thr val Asn Ala

55

Met Met Arg Phe Asn

70 75

Gly Gly

85
Lys val
100

Arg Gly

Lys Ala
Thr

His

Pro

Lys
165

Asn

Ser

Lys

val

Thr

Ile

150

val

Gln

Thr val

90

Asn Pro Leu

Phe Phe Ala

105

val Glu

Gly Ser Thr Ala val

120

Leu Thr Tyr Asp

Gln Phe Ser

155

Pro

Thr Ile

170

Leu Asp Ser

Met
185

Leu Trp Arg Leu

-116-

gtgacaggag
cagccctcac
tctcctacca
tccaaccaaa
accacgtagg
gtgtaaccat

aa

Arg His Arg

val
30

Trp Leu

Phe
45

Ile Asn

Ser Gln val

60

ITe Asn Gln

Pro Phe Glu

Arg Ser Pro

110

Ile Leu

125

Asn

Pro val

140

Tyr

Tyr His Ser

Asp Tyr Phe

Thr
190

Gln Thr

agtgggctcc
ctatgacccc
ctcccgetac
caacaaaaga
cctcggcact

gtatgtacaa

Pro
15

His
Ala
ser
Phe
TYyr
95

Ile
Asp
Asn

Arg

GlIn
175

Gly

Arg

Pro

Arg

Pro

Leu

80

Tyr

Thr

Asn

Tyr

Tyr

160

Pro

Asn

360
420
480
540
600
660
702



31673

val Asp His val Gly Leu Gly His Ala Phe GIn Asn Ser Thr Asn Ala
195 200 20

Gln Ala Tyr Asn val Arg X

210

Asn Leu Lys Asp Pro 558 Leu Asn Pro Lys

225

<210> 65

<211> 705
<212> ADN
<213>

<400> 65
atgacgtatc

catatcctcc
aaaaatggaa
caggtctcac
cccccaggag
gttaaagtgg
actgctgtta
tatgtaaact
tttaccccca
aatcagctgt
gcctttcaaa
ttcagagaat
<210>
<211>
<212>
<213>

<400> 66
gtctttttta

66
ADN

taagattaaa
atatactgtt
gtctcagcca
ggacaggttt
gggaggagta
catctagaat
gccagaattc

ttgagccccc

aggagggcgt

1767

circovirut 1gn

caaggaggcg
gccgcecgcecc
tcttcaatgc
caccctcttg
ggggctcaaa
aattctttgc
ttctaaatga
actcctcccg
aacctgtcct
ggatgagact
acagtacaaa

ttaatcttaa

circovirut lIgn

tcacttcgta
ttctctgaat
ttcgaacgca
gagttgattt
cggggtaaag
gtttacatag
aacagcagtg
aaccttaacc

tcctggggga
tctgactgtg

ttaccggaga
ctggctcgtc
ccgectetec
ggcggtggac
cccectcact
aagatccccc
taactttgta
ccataccata
tgattccact
acaaactact
tgcccaggec

dgacccccca

atggttttta
tgtacataca
gtgccgaggc
cttttgttat
taccgggagt
gggtcatagg
gagcccactc
ttccttattc
agaaaatcat

gttttcttga

agaagacacc
cacccccgec
cgctectttg
atgatgagat
gtgccctttg
atcacccaag
acaaaggcca
acccaaccct
attgattact
ggaaatgtag
tacaatgtcc

cttaacccta

ttattcactt
tggttatacg
ctacatggtc
tgggttggaa
ggtaggagaa
ttagggcatt
ccctgteacc
tgtagtattc
taatattaaa

cagtataacc

-117-

gcccccgeag
accgctaccg
tttataccgt
ttaatattaa
aatactacag
gtgacagggg
cagccctaac
tctcctacca
tccaaccaaa
accatgtagg
gtgtaaccat

agtga

agggttaagt
gatattgtag
tacatttcca

gtaatcgatt

gggctgggtt
ggcctttgtt

ctgggtgatt
aaagggcaca

tctcatcatg
gatggtgcgg

al Thr Met Tyr val Gln Phe Arg Glu Phe
15 220

ccatcttggc
ttggagaagg
taatgcctca
ccaatttctt
aataagaaag
agtgggctcc
ctatgacccc
ctcccgcetac
taacaaaaga
cctcggacac

gtatgtacaa

ggggggtctt
tcctggtegt

gtagtttgta
gtcctatcaa
atggtatggc
acaaagttat
ggggagcagg
gtgagggggt
tccacattcc

gagaggcggg

60
120
180
240
300
360
420
480
540
600
660
705
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tgttgaagat
ggcggcggcg
gcctecttgg
acttcggcag
ggaagaagcg
gacgagcgca
gaggaaggta
aagcaaactt
aaaggaacag
tgtggagctc
ttggagagcg
ttccgeggge
acgaatgtac
tttgcagacc
catggtgaag
ctgagactct
ttggcccgca
gctgtcccag
gctacagaac

gaatttccat

gccatttttc
gaggatctgg
atacgtcatc
cggcagcacc
gaccccaacc
agaaaatacg
atgaggaggd
ttaataaagt
atcagcagaa
ctagatctca
ggagtctggt
tggctgaact
acgtcattgt
cggaaaccac
aagtggttgt
gtgatcgata
gtattctgat
ctgtagaagc
aatccacgga

atgaaataaa

cttctccagc
ccaagatggc
gctgaaaacg
tcggcageac
acataaaagg
ggagctccca
ccgaacaccg
gaagtggtat
taaagaatat
aggacaacgg
gaccgttgca
tttgaaagtg
ggggccacct
atactggaaa
tattgatgac
tcctttgact
taccagcaat
tctctatcgg

ggaagggggc
ttactga

31673

ggtaacggtg
tgcgggggcyg
aaagaagtgc
ctcagcagca
tgggtgttca
atctccctat
cacctacagg
tttggtgccc
tgcagtaaag
agtgacctct
gagcagcacc
agcgggaaaa
gggtgtggca
ccacctagaa
ttttatggct
gttgagacta
cagaccccgt
aggattactt
cagttcgtca

-118-

gcgggagtgg
gtgtcttcgt
gctgtaagta
acatgcccag
cgctgaataa
ttgattattt
ggttcgctaa
gctgccacat
aaggcaactt
ctactgctgt
ctgtaacgtt
tgcagaagcg
aaagcaaatg
acaagtggtg
ggctgccgtg
aaggtggaac
tggaatggta
ccttggtatt

cccttteccc

acgagccagg
ctgcggaaac
ttaccagcge
caagaagagt
tccttecgaa
tattgttggc
ttttgtgaag
cgagaaagcg
actgatagaa
gagtaccttg
tgtcagaaat
tgattggaag
ggctgctaat
ggatggttac
ggatgatcta
tgtacctttt
ctcctcaact
ttggaagaat

cccatgccct

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1767





