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Linh vue k§ thuit dwoce dé cap

Sang ché dé cap dén circovirut lon va Mycoplasma hyopneumoniae (M.
hyopneumoniae hoic M. hyo). Cu thé, sang ché dé cap dén ché phdm giy mién dich da
gia chira phan hoa tan ctia ché phim toan t& bao M. hyo va khang nguyén PCV2 va viéc
stt dung n6 trong vacxin phong ngira bénh viém phéi dia phuwong va hoi chung coi coc
sau cai stra (Post-weaning Multisystemic Wasting Syndrome: PMWS) cho lon.

Tinh trang ky thuit ciia sang ché

Bénh viém phdi dia phuong, con goi 1a bénh viém phdi mycoplasma, do M. hyo
gdy ra. Bénh nay 1a bénh man tinh khong gy chét, anh huéng dén lon & tit ca cac do
tudi. Lon bi nhi®m chi biéu hién céac triéu ching nhe gém ho va sét, song bénh tac dong
dang ké dén kinh té do hiéu qua thic an gidm va muc ting trong gidm. Bénh viém phdi
dia phuong lay truyén tir lon sang lon qua dudng mili bdi c4c sinh vat sdng trong khong
khi bat ra tir phoi ctia lon bi nhiém. Bénh nhifm tién phat béi M. hyo c6 thé kém theo
bénh nhiém tht phét béi céc loai mycoplasma khac (Mycoplasma hyorhinis va
Mycoplasma flocculare) ciing nhu cic tac nhan gdy bénh vi khuin khac.

M. hyo la vi sinh vat nho khong c6 nhan dién hinh, ¢6 kha ning séng tu do, mic
du n6 thuong dugc phét hién lién quan dén céc té bao c6 nhan dién hinh do né c6 cac
nhu cdu tuyét dbi vé& cac sterol va axit béo ngoai sinh. C4c nhu ciu nay thuong doi hoi
phéi sinh truéng trong méi trudng chira huyét thanh. M. hyo dugc bao boc boi mang té
bao, song khong c6 thanh té bao.

Su két hop co hoc cia mycoplasma véi bé mit t& bao chu 14 co s& cho su phét
trién va ton tai dai dang ctia bénh viém phéi dia phuong. M. hyo nhiém vao duong ho
hap cta lon, khu tri & khi quan, phé quan va tiéu phé quan. Mycoplasma tao ra yéu tb
dung 16ng mao khién cho cac 1ong mao 16t dudong hd hip dimg rung. Cudi cing, cac
16ng mao nay thodi héa, khién cho lgn d& bj nhidm cac tic nhan gdy bénh thtr cAp. Céc
tén thuong dic trung & cac ving cd két tir tim dén xam duge quan sat & dong vat bi
nhiém. Céc nghién ctru & lon sat sinh chi ra mic do ton tuong tir 30 dén 80% sb lon.

Két qua tir 37 dan & 13 trang thai chi ra ring 99% sd dan c6 lon bi tdn thuong viém
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phdi dién hinh ciia bénh viém phdi dia phwong. Do d6, rit cin ¢ céc phuong phap
phong va diéu trj hiru hiéu.

Céc chit khang sinh nhu tiamulin, trimethoprim, tetraxyclin va lincomyxin ¢6 1oi
nhit dinh, song lai dit tién va cin phai dung kéo dai. Ngoai ra, chét khang sinh chua
dugce chimg minh 1a loai bé mot cach hitu hiéu su 1dy lan va tai nhiém ctia M. hyo. Doi
khi, viéc ngan ngira bang cach duy tri dan lon khéng c6 tac nhan gy bénh la kha thi
song sy tdi nhiém M. hyo thudng xdy ra. Do hau qua kinh té nghiém trong ctia bénh
viém phdi lon, vacxin phong ngira M. hyo da dugc tim kiém. Céc vacxin chua ché
pham sinh v4t mycoplasma sinh trudng trong méi trudng chira huyét thanh da dugc ban
trén thi trudng, song phat sinh cac vén dé lién quan dén phan tng phu do cac thanh
phan huyét thanh gay ra (nhu phtc hop mién dich hodc protein dic hidu khong gay
mién dich) c6 mat trong chat gdy mién dich. Cac nd luc khéc tao ra vacxin M. hyo da
thanh cong, song bénh van lan rong.

M. hyo va circovirut lon typ 2 (porcine circovirus type 2: PCV2) 1a hai tac nhan
gdy bénh phd bién nhét gip phai trong nganh cong nghiép lon. Lon bi nhiém PCV2 c6
triéu ching thuong dugc goi 1a hdi ching coi coc & lgn sau cai sita (Post-weaning
Multisystemic Wasting Syndrome: PMWS). PMWS duoc dic trung vé mit 14m sang 1a
hdc hac, da nhot nhat, 16ng tho rép, kho tha, tiéu chay va vang da. Ngoai PMWS, PCV2
lién quan dén mot s6 bénh nhidm khéc bao gdm bénh gia dai, hoi chimg ho hip va sinh
san ¢ lon (porcine reproductive and respiratory syndrome: PRRS), bénh Glasser, bénh
viém mang ndo do lién cau khuén, bénh nhiém salmonella, bénh nhiém E. coli sau cai
sita, bénh viém gan dinh dudng, va bénh viém phé quan-phdéi mung mu. M. hyo lién
quan dén bénh viém phbi dia phuong va ciing da dugc chi ra 12 mot trong s6 cac dong
nhan t§ chinh trong qué trinh phét trién bénh lién quan dén circovirut lon (Porcine
Circovirus Associated Disease: PCVAD).

Hbi chimg ho hip va sinh san & lon (PRRS) 1a do arterivirut gy ra, virut nay c6
4i luc dic biét véi cac dai thuc bao, cu thé 1a cac dai thuc bao dugce tim théy trong phéi
(dai thuc bao phé nang). Cac dai thuc bao ndy tiéu hoa va loai bd cac vi khudn va virut
xam nhap, song khong phai 1a truong hop cua virut PRRS. Trong trudong hgp cua virut
PRRS, né nhén 1én bén trong dai thuc bao tao nhiéu virut hon va tiéu diét dai thuc bao.
Khi PRRSV da di vao dan lon, n6 van hién dién va hoat dong khong xéac dinh. Co t6i

40% s6 dai thuc bao bi pha huy, didu nay cho phép vi khuan va céc virut khac sinh san
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va gdy hai. Mot vi du vé truong hop nay 12 mic d6 nghiém trong cta bénh viém phdi
dia phuong gia ting ddng ké & cac bd phan dang 16n/két thiic khi chung tré nén bi
nhiém virut PRRS. Hon mét ntra sd lon am tinh vé6i virut PRRS & d6 tudi cai sira bi
nhiém trude khi dua ra thi truong.

Can c6 ché phdm gdy mién dich két hgp PCV2/M. hyo phong ngtra c& bénh
nhiém PCV2 1in mycoplasma & lon. Tét hon, néu ché phim giy mién dich da gia 1a
tuwong thich v6i cdc khdng nguyén khéc ctia lon, nhu khang nguyén virut PRRS. Rt can
c6 vacxin két hop PCV2/M. hyo don lidu ding ngay trong mét lo.

Ban chit ky thuit cia sang ché

Sang ché d& xuat ché pham giy mién dich da gi chua phén hoa tan cua ché
phim toan té bao Mycoplasma hyopneumoniae (M. hyo) va khang nguyén circovirut
lon typ 2 (PCV2), trong d6 phan hoa tan cia ché phdm M. hyo 12 hau nhu khéng chira
ca (i) IgG 1an (ii) phirc hgp mién dich gdm khang nguyén lién két voi globulin mién
dich. Theo mot khia canh, phén hoa tan cta ché phém toan té bao M. hyo da dugc xur ly
bang protein-A hoic protein-G trude khi dugc thém vao ché phim giy mién dich. Theo
khia canh khac, ché pham gay mién dich nay 1a & dang ché phdm 16ng ding ngay.

Theo mot phwong 4n, phan hoa tan ctia ché phAm M. hyo bao gdm it nhit mot
khang nguyén protein M. hyo. Theo phuong an khac, phin hoa tan ctia ché phim M.
hyo bao gdm hai hodc nhiéu khang nguyén protein M. hyo.

Theo mét phwong 4n, ché phdm giy mién dich theo sang ché tao ra dap tng
mién dich phong ngira khang ca M. hyo 14n PCV2. Theo mot phuong én, khang nguyén
PCV2 1a & dang circovirut typ 1-typ 2 dang kham, virut dang kham nay bao gbém
circovirut typ 1 tai t6 hop bét hoat & lon biéu hién protein ORF2 cua circovirut lon typ
2. Theo phuong an khéc, khang nguyén PCV2 la & dang protein ORF2 téi t6 hop. Theo
phuong 4n khac nita, protein ORF2 t4i t hop dugc bidu hién tir vecto baculovirut.

Theo mot s6 phuong 4n, ché phim gdy mién dich PCV2/M. hyo theo sang ché
con chira it nhat mot khang nguyén bd sung. Theo mot phuong 4n, it nhat mot khang
nguyén bd sung phong ngira vi sinh vt ma c6 thé gy bénh & lon.

Theo mét phwong 4n, vi sinh vat bao gdm vi khuén, virut hodc dong vat nguyén
sinh. Theo phuong 4n khéc, vi sinh vat dugc chon tir, nhung khong chi giéi han &,
nhém bao gém: virut gdy hoi ching sinh san va ho hép & lon (porcine reproductive and

respiratory syndrome virus: PRRSV), parvovirut & lgn (porcine parvovirus: PPV),
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Haemophilus parasuis, Pasteurella multocida, Streptococcum suis, Staphylococcus
hyicus, Actinobacilllus pleuropneumoniae, Bordetella bronchiseptica, Salmonella
choleraesuis, Salmonella enteritidis, Erysipelothrix rhusiopathiae, Mycoplama
hyorhinis, Mycoplasma hyosynoviae, vi khuan leptospira, Lawsonia intracellularis,
virut cum & lgn (swine influenza virus: SIV), khang nguyén Escherichia coli,
Brachyspira hyodysenteriae, coronavirut hd hap & lon, virut gy dich tiéu chay & lon
(Porcine Epidemic Diarrhea: PED), rotavirut, virut Torque teno (TTV), virut cuc bao &
lon, virut duong rudt & lgn, vecto gdy bénh viém ndo-co tim, tdc nhdn gy bénh
Aujesky, dich ta lgn (Classical Swine fever: CSF) va tac nhan gdy bénh viém da day-
rudt truyén nhidm & lon, hodc td hop cua chung.

Theo mdt s6 phuong 4n, ché phim gdy mién dich da gia theo sang ché con chura
ta duoc. Theo mot phuong 4n, ta chit duoc chon tir, nhung khong chi gidi han &, céac ta
chét sau: ta chit dau trong nudc, ta chit polyme va nudc, ta chit nude trong dau, ta chat
nhdm hydroxit, ta chit vitamin E va t6 hop cia ching. Theo phuong 4n khac, ché phdm
gdy mién dich da gia theo sang ché con chtra chit mang duoc dung.

Theo mdt s6 phuong 4n, ché phidm gay mién dich da gia theo sang ché tao ra dap
tng mién dich phong ngira ca M. hyo 1dn PCV2 khi dugc ding du6i dang lidu duy nhét.
Theo c4c phuong an khéc, ché phidm gy mién dich nay tao ra d4p Gtng mién dich phong
nglra M. hyo, PCV2 va it nhit mot vi sinh vét bd sung ma c6 thé gdy bénh & lgn khi
duoc ding duéi dang liéu duy nhat. Theo phuong 4n khac nita, ché phadm giy mién dich
da gia theo sang ché tao ra dap tmg mién dich phong ngira ca M. hyo 1dn PCV2 khi
dwoc dung duéi dang hai lidu.

Sang ché ciing mé ta phuong phép gy mién dich cho lon khang M. hyo va
PCV2. Phuong phap nay bao gdm viéc cho lon st dung ché phim gy mién dich da gia
chira phan hoa tan ctia ché phim toan té bao M. hyo va khang nguyén circovirut lgn typ
2 (PCV2), trong d6 phan hoa tan cta ché phdm M. hyo 1a hdu nhu khong chira ca (i)
IgG 1an (ii) phttc hop mién dich gdm khang nguyén lién két v6i globulin mién dich.
Theo mot phwong an, phan hoa tan ctia ché phim M. hyo cia ché pham gy mién dich
da gia dugc dung chira it nhat mét khang nguyén protein M. hyo.

Theo mot phuong 4n cua sang ché, ché phdm gay mién dich da gia dugc dung
qua dudng trong bép, qua dudng trong da, qua dudng da hodc qua duong dudi da. Theo

phuong 4n khéc ctia sang ché, ché phim gdy mién dich da gia dugc diing trong mot liéu
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duy nhét. Theo phuong 4n khac nira ciia sang ché, ché phdm gay mién dich da gia dugc
dung dudi dang hai lidu.

Theo phuong an khéc cua sang ché, ché phdm gay mién dich da gia PCV2/M.
hyo dugc dung két hop vdi it nhat mot khang nguyén bd sung phong ngura vi sinh vat
ma c6 thé gdy bénh & lon, nhu mdt hoac nhiéu vi sinh vat dugc mo ta trén day. Cac
khang nguyén khac nay c6 thé dugc dung ddng thdi voi ché phdm PCV2/M. hyo (tic 1a
dudi dang céc ché phim gdy mién dich don 1é riéng biét) hodc két hop thanh ché phim
gdy mién dich ding ngay.

Theo phuong 4n khéac, ché phdm giy mién dich da gid dwoc dung cho lon ¢
khang thé dugc tao ra tir me khang it nhit mot trong s6 M. hyo va PCV2. Theo phuong
an khac nita, ché phim giy mién dich da gia duoc dung cho lgn c6 khang thé duoc tao
ra tir me khang ca M. hyo 1an PCV?2.

Theo mdt phuong 4n, ché pham gay mién dich da gia dwoc ding cho lon 3 tudn
tudi hodc 16n hon.

Sang ché con d& xuét kit. Kit nay bao gém lo chira ché phidm gdy mién dich da
gia. Ché phidm gay mién dich da gi4 nay chira ca khang nguyén PCV2 14n phan hoa tan
ctia ché phdm toan té bao Mycoplasma hyopneumoniae (M. hyo), trong d6 phan hoa tan
cta ché pham M. hyo 1i hdu nhu khong chira ca (i) IgG 1An (ii) phic hop khéng
nguyén/globulin mién dich. Theo mét phwong 4n, kit ndy con cha cdm nang hudng
dan chira thong tin vé cach dung ché phdm gy mién dich. Theo mot phuong an, ché
phdm gay mién dich da gia trong lo dugc bao ché du6i dang ché phim long dung ngay.

Ngoai ra, sang ché dé xuét phuong phéap bao ché ché phdm gy mién dich da gia
theo sang ché. Phuong phap nay bao gdm céc budc: i) nudi cdy M. hyo trong moi
trudng thich hop trong khoang thoi gian tir 18 dén 144 gio; ii) tiép theo lam bat hoat
gidng M. hyo; ii) thu hoach dich nuéi cdy da dugc lam bét hoat, trong d6 dich nudi cdy
da dugc lam bat hoat chira ché phém toan té bao M. hyo chira ca phan doan chét long
hoa tan 1n thanh phén t& bao khéng hoa tan; iv) tich phan doan chit l6ng hoa tan ra
khéi thanh phan té bao khong hoa tan; v) loai bo hau hét ca IgG 1an phtrc hop khang
nguyén/globulin mién dich ra khéi phan doan chét long hoa tan dé tao ra phin hoa tan
ctia chira ché phdm toan té bao M. hyo; va vi) tiép theo két hop phan hoa tan cta chira
ché pham toan t€ bao M. hyo vdi khang nguyén PCV2.

Mo ta van tat cac hinh vé
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Fig.1 1a dd thi thé hién hiéu qua cta ché phdm giy mién dich don gia M. hyo
dugc bao ché bing khang nguyén M. hyo tir cic nhém diéu tri khac nhau (T02-T10
dugc mo ta trong Vi du 3) so vai thudc v (TO1). Két qua dugc thé hién duéi dang % tri
s6 trung binh binh phuong t6i thiéu tén thuong phdi.

Fig.2 1 dd thi thé hién két qua vé hoat luc ctia khang nguyén PCV2 (ELISA ddi
v6i khang nguyén PCV2) ctia ché phim giy mién dich M. hyo két hop véi virut dang
kham PCV Typl-Typ2 chét. Virut dang kham nay dugc dua vao ché pham giy mién
dich & muc ban dau khoang 1,6<RP. Vi tri ctia mdi maiu dugc thé hién dudi dang hoat
luc tuong ddi (relative potency: RP).

Fig.3 1a do thi thé hién két qua vé virut huyét PCV2 (PCR dinh lwong ddi véi
PCV2) quan sat dugc v6i cac ché phdm gay mién dich PCV/M. hyo bang cach st dung
céc nén ta chit khac nhau.

Fig.4 12 d6 thi thé hién két qua huyét thanh hoc ELISA (S/P) ddi vdi khang thé
PCV2 quan sat duoc véi cac ché phim gdy mién dich PCV/M. hyo bing céach sir dung
céc nén ta chét khac nhau vao cac ngay 1, 20 va 42 ding lidu quyét dinh.

Fig.5 1a d6 thi thé hién mirc thai PCV2 qua phan thu duge véi cac nhém didu tri
T02-T04 duwgc md ta trong Vi du 7 so véi thube vor (TO1). Két qua duoc thé hién dudi
dang s6 ban sao ADN ciia PCV2/ml.

Fig.6 12 dd thi thé hién muc thai PCV2 qua miii thu dugc v6i cac nhém didu tri
T02-T04 dwgc md ta trong Vi du 7 so véi thube vor (TO1). Két qua duoc thé hién dudi
dang s6 ban sao ADN ctia PCV2/ml.

Fig.7 (A & B) la cac dd thi thé hién két qua cia thir nghiém interferon-gama
(IFN-y) do dap ung mién dich qua trung gian té bao (cellular mediated immune: CMI)
dic hiéu véi PCV2. Két qua sau chiing ngira/truée khi ding lidu quyét dinh dugc thé
hién trén Fig.7A, va cac két qua sau tiém chung/sau lidu quyét dinh dwoc thé hién trén
Fig.7B. Su kich thich 5 x 10° t& bao dugc coi 1a dang ké (c6 ¥ nghia).

Fig.8 thé hién hiéu qua ctia M. hyo ctia cac ché phdm giy mién dich thuc nghiém
PCV2/M. hyo trong SP-dau. Piém sb phdi ddi voi cac ché phdm sir dung cac nhom didu
trj T02-T08 bang M. hyo so véi thudc vor (T01) duge v& thanh db thi trén Fig.8A. Bang

trén Fig.8B thé hién su trai ngugc ciia nhém diéu tri T02-T08 véi thube vo.
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Fig.9 1a biéu db tién trinh thé hién mot phuong 4n vé quy trinh san xuit duoc
ding dé bao ché khang nguyén M. hyo di duoc xir Iy bing Protein-A tuong thich véi
PCV2.

Fig.10 1a bang thé hién viéc danh gi4 ta chat vé hoat tinh diét virut PRRS.

M® td vén tdt cde trinh tw

SEQ ID NO: 1 1a mdt phuong 4n vé trinh tw nucleotit ma héa p46 tir ching P-
5722 cia M. hyo;

SEQ ID NO: 2 1a mét phuong 4n vé trinh tw axit amin twong tng véi p46 tir
chung P-5722 cua M. hyo;

SEQ ID NO: 3 1a mot phwong an vé trinh tu nucleotit ma héa p97 tir chung P-
5722 cuia M. hyo;

SEQ ID NO: 4 1a mot phuong 4n vé trinh tu axit amin twong tng véi p97 tir
chung P-5722 cua M. hyo;

SEQ ID NO: 5 1a mot phuong an vé trinh tu hé gen mé hoa virut dang kham
PCV1-2;

SEQ ID NO: 6 1a mot phuong 4n vé trinh tu nucleotit twong tmg véi ORF2 cua
circovirut lon;

SEQ ID NO: 7 1a mét phwong 4n vé trinh tw axit amin twong tmg véi polypeptit
ORF?2 cua circovirut lon;

SEQ ID NO: 8 1a mot phuong an vé trinh ty hé gen ma hoa virut dang kham
PCV1-2;

SEQ ID NO: 9 1a mot phuong 4n vé trinh tu nucleotit twong tmg véi ORF2 cla
circovirut lon;

SEQ ID NO: 10 1a mdt phwong 4n vé trinh ty axit amin tuong tng v6i polypeptit
ORF2 cua circovirut lon;

SEQ ID NO: 11 1a mdt phuong 4n vé trinh tu axit amin tuong tng véi polypeptit
ORF?2 cua circovirut lon;

SEQ ID NO: 12 1a mdt phuong an v& trinh tu nucleotit ma hoa trinh tu axit amin
SEQ ID NO: 11;

SEQ ID NO: 13 1a mot phwong 4n vé trinh tw axit amin tuong (mg véi polypeptit

ORF2 cua circovirut lon;
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SEQ ID NO: 14 1a mdt phuong an v& trinh ty nucleotit ma héa trinh ty axit amin
SEQ ID NO: 13;

SEQ ID NO: 15 14 mot phwong 4n vé trinh ty axit amin twong tmg v&i polypeptit
ORF?2 cua circovirut lon;

SEQ ID NO: 16 1a mdt phuong 4n vé trinh tu hé gen ctia dang khong doc ctia thé
phan 1ap virut PRRS Béc My ¢6 ky hiéu P129;

SEQ ID NO: 17 1a m6t phuong 4n vé trinh ty nucleotit twong tng v6i ORF2 dén
ORFS5 cia thé phan 1ap virut PRRS c¢6 ky hiéu ISU-55.

SEQ ID NO: 18 1a mdt phuong an vé trinh tu nucleotit trong tng véi ORF6 va
ORF7 cua thé phan lap virut PRRS c¢6 ky hiéu ISU-55.

MBS ta chi tiét sang ché

Sang ché d& xuit ché phim giy mién dich da gid chtra phin hoa tan ctia ché
pham toan té bao Mycoplasma hyopneumoniae (M. hyo) va khang nguyén circovirut
lon typ 2 (PCV2), trong d6 phan hoa tan ctia ché phim M. hyo 1 hau nhu khéng chira
ca (i) IgG 14n (ii) phirc hop mién dich gdm khang nguyén lién két v6i globulin mién
dich. Theo mdt phuong 4n, ché phidm gdy mién dich nay tao ra d4p ung mién dich
phong ngira & lon khang ca PCV2 1an M. hyo.

Céc tac gia sang ché ngac nhién phat hién ra ring phan doan khong hoa tan cia
ché pham toan té bao M. hyo 14 khong giy mién dich. Nguoc lai, ché phim hoa tan M.
hyo khong chta IgG 1a gy mién dich va c¢6 thé duge két hop hitu hidu véi khang
nguyén tir cac tac nhan gdy bénh khac, nhu PCV2, ma khong cin can thiép bang phan
tich hogc mién dich hoc giita cic khang nguyén. Piéu nay khién cho ché phim hoa tan
M. hyo theo sang ché trd thanh co sé hitu hidu cho cac ché phim gdy mién dich da gia
theo sdng ché, bao gdm ca cac ché phdm trong mot lo ding ngay. Cac téc gia sang ché
cling ngac nhién phét hién ra r’fmg viéc loai bo globulin mién dich va cin té bao khong
hoa tan gitp tdng cuong do an toan cua vacxin.

Nhu duoc st dung trong ban md ta ndy va yéu cau bao hd, dang sb it bao gdm sd
nhiéu trir khi duoc chi r3. Vi du, thuat ngir “khang nguyén protein” bao gdm cac khang
nguyén protein, bao gdm ca hdn hop cua ching.

Nhu duge st dung trong ban md ta nay, thut ngit “chira” c6 nghia 14 cac ché
phdm va phuong phap bao gdm cac thanh phan dwoc vién din, song khong loai trir cac
thanh phan khéc.
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Nhu dwoc x4c dinh trong ban mé ti ndy, phan hoa tan ctia ché pham toan té bao
M. hyo chi phan doan 1éng hoa tan ctia ché phdm toan té bao M. hyo sau khi tach thanh
phan khong hoa tan va loai bé hau hét IgG va phirc hop mién dich lién két véi khang
nguyén. Phin hoa tan M. hyo c6 thé con dwoc chi ra trong ban mé ta nay 13 phan doan
dich néi, dich ndi nudi cdy hodc thut ngit trong tu. N6 bao gdm cac protein hoa tan do
M. hyo-biéu hién (khang nguyén protein M. hyo) di dugc tach hodc phan lap ra khoi
protein khong hoa tan, toan vi khudn, va thanh phéan t& bao M. hyo khong hoa tan khac
bang cic phwong phap théng thuong, nhu ly tim, loc hodc két tiia. Ngoai cic protein
hoa tan dic hiéu M. hyo, phin hoa tan cta ché phim toan té biao M. hyo con bao gdm
cac protein khac loai, nhu cac protein ding trong moi trudng nudi cdy dé 1én men M.
hyo.

Thuat ngit “khang nguyén” chi hop chat, ché phdm hoic chat gy mién dich ma
c6 thé kich thich su tao ra khang thé hoac déap Gng té bao T, hodc ca hai, & dong viat, bao
gdm ca c4c thanh phan duge tiém hozc hip thu vao dong vat. Pap timg mién dich c6 thé
& tao ra d6i voi toan phan tir hodc mot phan ctia phan tir (vi du, epitop hodc hapten).

Nhu duoc x4c dinh trong ban md ta nay, “ché phim gdy mién dich hoic ché
phdm mién dich” chi thanh phén vét chit chira it nhit mot khéng nguyén ma tao ra dap
ttng mién dich & vat cha thudc dap timg mién dich té bao hodc dap tmg mién dich c6
trung gian khang thé chdng lai ché phim hoic vacxin.

Thuat ngit "d4p Gtng mién dich" nhu dugc st dung trong ban mé ta nay chi dap
ung dé tao ra & dong vat. Pap tmg mién dich ¢6 thé chi tinh mién dich té bao (cellular
immunity: CMI); tinh mién dich thé dich hodc c6 thé lién quan dén ca hai. Sang ché
cling bao ham d4p tmg dugc giéi han & mdt phan ctia hé mién dich. Thong thudng, “dap
ting mién dich” bao gém, nhung khong chi gii han &, mot hodc nhidu hiéu lyc sau: tao
ra hodc hoat héa khang thé, té bao B, té bao T giup, té bao T trc ché, té bao T gay doc té
bao va/hoic té bao T yd, khang dic hiéu khang nguyén hodc cac khang nguyén chura
trong ché phim hodc vacxin nghién ctru. Tt hon, néu vat chu s& biéu hién dap ung
mién dich diéu tri hodc phong ngira sao cho tinh chéng chiu dot nhifm méi dugc ting
cudng va/hodc mirc d6 tram trong 14m sang cua bénh 14 giam. Su phong ngtra nhu vay
s& dugc chung minh bdi sy giam hodc thiéu céc triéu chung ma thuong biéu hién & vat
chii bi nhiém, thoi gian phuc hdi nhanh hon va/hoic hiéu gia virut giam & vat cha bi

nhiém.
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Nhu duoc st dung trong ban md ta nay, thuat ngit "tinh gdy mién dich" nghia 13
kha ning tao ra dap Gmg mién dich & dong vat chi chdng lai khang nguyén hoic cac
khang nguyén. D4p tmg mién dich ndy tao co s& cho tinh mién dich phong ngira dugc
kich thich béi vacxin ddi v6i sinh vét bi nhiém cu thé.

“T4 dugce” nhu duge st dung trong ban mo ta nay nghia 14 ché phdm chira mot
hodc nhiéu chét ting cudng dap tmg mién dich véi (cac) khang nguyén. Co ché tac
dong cuia ta chat chua duge hidu mot cach diy du. Mot sd ta chat duoc tin 13 ting cudng
dap tng mién dich bang cach giai phong tir tir khang nguyén, trong khi cac t4 chat khac
gay mién dich manh theo cach riéng cta ching va dugc tin 14 c¢6 hiéu lyc hiép ddng.

Nhu dugce st dung trong ban mo td nay, thuat ngt "da gid" cé nghia 1a vacxin
chira nhidu hon mot khéang nguyén bét ké tir cing loai (ttre 1a cac thé phén 13p khic cia
Mycoplasma hyopneumoniae), tir 1oai khac (tirc 12 cac thé phan 14p tir ca Pasteurella
hemolytica 1an Pasteurella multocida), hodc vacxin chira két hop cac khang nguyén tir
cac chung khac nhau (vi dy, vacxin chira cac khang nguyén tir Pasteurella multocida,
Salmonella, Escherichia coli, Haemophilus somnus va Clostridium).

Thuat ngit "lon" hodc "lgn con" nhu dugc st dung trong ban md ta nay c6 nghia
1a dong vat c6 ngudn gbe tir lon, trong khi "lon nai" chi con cai & do tudi sinh san va c6
kha ndng sinh san. “Lon céi con” 1a lgn cai chua trng mang thai.

Nhur duoe sir dung trong ban mb ta nay, thuat ngit "doc" c6 nghia 1a thé phan 1ap
van gitt duoc kha ning giy nhiém & dong vat chu.

"Vacxin bat hoat" c¢6 nghia 1 vacxin chira sinh vét gdy nhiém hodc tac nhan gy
bénh khong con kha ning sao chép hoic sinh trudng. Tac nhan giy bénh nay cé thé co
nguén géc vi khuén, virut, dong vat nguyén sinh hodc ndm. Viéc bit hoat c6 thé duoc
thuc hién bang cdc phuong phép khac nhau bao gdm lam lanh-tan bang, xt 1y hoa hoc
(vi dy, xtr ly béng thimerosal hodc formalin), séng am, chiéu xa, nhiét hodc phuong
phap thong thuong khac bat ky da dé ngan ngira sy sao chép hodc sinh truéng cia sinh
vat nay trong khi van gitt duoc tinh gy mién dich ctia né.

Thuat ngit “bién thé” nhu dugc sir dung trong ban mé ta nay chi polypeptit hodc
trinh ty axit nucleic ma héa polypeptit, ma c¢6 mot hodc nhidu bién ddi axit amin bao
toan hodc céc cai bién nho khic sao cho polypeptit twong tmg c6 chirc ning hdu nhu

tuong dwong so v6i polypeptit kiéu dai.
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“Bién dbi bao toan” chi viéc thay gdc axit amin bang gbc khac twong ty vé& mit
sinh hoc, hodc viéc thay nucleotit trong trinh tu axit nucleic sao cho géc axit amin duogc
mé héa khong thay ddi hodc 1a gbc khac twong tu v& mit sinh hoc. Vi du vé bién ddi
bao toan bao g61n viéc thay thé mot géc ky nude, nhu isoloxin, valin, loxin hodc
methionin cho gbc ky nudc khéc, hoic thay thé mét gde phan cuc, nhu thay arginin cho
lysin, axit glutamic cho axit aspartic, hodc glutamin cho asparagin, v.v.. Thuat ngt
“bién d6i bao toan” con bao gdm viéc sit dung axit amin duge thay thé thay cho axit
amin gbc khong duoc thay thé voi didu kién khang thé tao ra dbi véi polypeptit dwoc
thay thé cling phan tng mién dich vdi polypeptit khong duge thay thé.

Nhu duoc sir dung trong ban mé ta nay, cac thuét ngir "chit mang dugc dung" va
"chét dan duoc dung" ¢6 thé thay thé cho nhau va chi chét din léng dé chira cic khang
nguyén ciia vacxin ¢ thé duogc tiém vao vat chi ma khéng gy hiéu luc phu. Céc chét
mang dugc dung thich hop da biét trong linh vuc ndy bao gdm, nhung khéng chi giéi
han &, nudc vo trung, nudc mubi, glucoza, dextroza, hodc dung dich dém. Chét mang
c6 thé bao gém chét phu trg bao gdm, nhung khong chi gidi han &, chét pha loang, chat
6n dinh (tirc 1a dudng va axit amin), chit bao quan, chit lam 4m, chéit nhii hoa, chét
dém pH, chét phu gia ting cuong dd nhét, chat mau va chit tuong tu.

Nhu dugc st dung trong ban mo ta ndy, thuat ngit "ché phdm vacxin" chua it
nhét mot khang nguyén hodc chit gdy mién dich trong chit din dwgc dung hitu ich dé
tao ra dap tng mién dich & vat chi. Vacxin c6 thé duoc dung theo lidu va bang cac k§
thuat duge nguoi c6 hiéu biét trung binh trong linh vuc y hoc hodc thu y biét 15, c6 xét
dén cac yéu t6 nhu do tudi, gidi tinh, thé trong, loai va tinh trang cia dong vat tiép nhan
va duong ding. Puong ding c6 thé 1a qua da, qua mang nhdy (vi du, qua dudng miéng,
qua duong miii, qua dudng hdu moén, qua dudng dm dao) hodc ngoai dudng ti€u hoa
(ndi bi, qua da, trong bép, dudi da, trong tinh mach hoic trong mang bung). Vacxin c6
thé dugc st dung mdt minh, hodc co thé duoc st dung déng thoi hoac theo thtr tu vai
cac diéu tri hodc lidu phéap khac. Dang st dung c¢6 thé bao gdm huyén phu, sird hoic
c¢dn ngot, va cac ché phdm dé ding ngoai duwong tiéu hoa, dudi da, ndi bi, trong bip
hodc trong tinh mach (vi du, thube tiém) nhu huyén phu hodc nhii twong vo trung.
Vacxin c6 thé dugc dung duéi dang thubc xit hodic tron vao thirc 3n va/hodc nudc hodc
phan phdi duge dang hdn hop véi chat mang, chat pha lodng hodc ta chit thich hop nhu

nuge vo trung, nudc mudi sinh 1y, glucoza, hodc chat twong tu. Vacxin c6 the chura cac
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chét phu trg nhu chit 1am 4m hodc nhii héa, chit dém pH, t& dugec, chét tao gel hodc
chét phu gia tdng cuong do nhdt, chit bao quan, chit diéu vi, chit mau, va chit tuong
tu, tiy theo duong dung va ché phdm mong mudn. Sach duge chudn, nhu "Remington's
Pharmaceutical Sciences," 1990 c6 thé dugc tham khao dé bao ché cac ché phém thich
hop, ma khéng can thuc nghiém nhiéu.

"Virut PRRS Bic M§" ¢6 nghia 1a virut PRRS ¢6 cac dic tinh di truyén lién quan
dén thé phan l4p virut PRRS Bic My¥, nhu, nhung khong chi gigi han &, virut PRRS
phan 1ap duogc 1an diu tién & M§ khoang trude nhitng nam 1990 (vi du, xem Collins, J.
E., et al., 1992, J. Vet. Diagn. Invest. 4:117-126); thé phéan 13p virut PRRS Bic My
MN-1b (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 13p virut PRRS Bic M¥ VR 2385 (Meng, X.-J et al., 1994, J. Gen. Virol. 75:1795-
1801). Cac vi du khac vé chung virut PRRS Bic My s& duge mb ta trong ban md ta nay.
Céc dac tinh di truyén chi tinh twong ddng vé& trinh tu nucleotit hé gen va tinh twong
ddng vé axit amin gifta cac ching virut PRRS Bic M§. Cac ching virut PRRS Trung
Qudc thudong c6 khoang 80-93% twong ddng vé trinh tu nucleotit véi cac ching Bic
M¥.

"Virut PRRS chdu Au" chi chung virut PRRS bét ky c¢6 cac dic tinh di truyén
lién quan dén virut PRRS phén lap dugc 1dn dau tién & chdu Au vao nam 1991 (vi du,
xem Wensvoort, G., et al., 1991, Vet. Q. 13:121-130). D6i khi, "virut PRRS chau Au"
con dugce biét dén trong linh vuc nay 1a "virut Lelystad". Vi du khac v& cac ching virut
PRRS chdu Au s& duge mé ta trong ban mb ta nay.

Virut dugc cai bién di truyén la "giam doc luc" néu no it doc hon so véi chung
géc khong duoc cai bién. Mot chung la "it ddc hon" néu n6 biéu hién muc gidm c6 y
nghia thng ké & mot hodc nhidu thong sd xac dinh mtc d6 nghiém trong cda bénh. Céc
thong s6 nay c6 thé bao gdm muc virut huyét, sét, mic do nghiém trong cta chung kho
thé, mic do nghiém trong ciia cic triéu chung sinh san, s lugng hodc murc do nghiém
trong ctia cac ton thuong phdi, v.v.

“Dong gdy nhiém” 14 hé gen dugc phan 14p hodc dugce nhan dong cia tac nhan
gdy bénh (vi dy, virut) ma c6 thé duoc cai bién mot cach dic hiéu va c¢6 chu dich trong
phong thi nghiém va tiép theo dung dé tai tao sinh vat duoc cai bién di truyén sdng.

Virut dugc cai bién di truyén sdng duoc tao ra tir dong gay nhidm c6 thé duoc sir dung

-13-



31795

trong vacxin virut sbng. Theo cach khac, vacxin virut bat hoat c¢6 thé dugc bao ché bang
cach xtr 1y virut séng duoc tao ra tir dong gay nhidém bang cac tc nhan lam bét hoat nhu
formalin hodc dung moi ky nudec, axit, v.v., béng cach chiéu anh séng cuc tim hodc tia
X, bang cach gia nhiét, v.v.

T4t ca cac vacxin M. hyo hién c¢6 déu dugc bao ché tir cic ché phim
mycoplasma toan té bao chét (bacterin). Nguoc lai, sang ché st dung phan hoa tan ciia
ché pham toan té bao Mycoplasma hyopneumoniae (M. hyo), trong d6 phén hoa tan cia
ché phdm M. hyo 14 hdu nhu khong chia ca (i) IgG 1an (ii) phic hop mién dich gdm
khang nguyén lién két voi globulin mién dich.

M. hyo ¢6 c4c nhu cdu tuyét ddi vé cac sterol va axit béo ngoai sinh. Cc nhu ciu
ndy thuong doéi hoi M. hyo phai sinh trudng trong mdi trudng chira huyét thanh, nhu
huyét thanh lon. Viéc tach chit khong hoa tan ra khoi phan hoa tan ctia ché phdm toan
té bao M. hyo (vi du, bang cach ly tm, loc hoic két tia) khong loai bd IgG hodc phirc
hop mién dich cta lon. Theo mdt phuong an cua sang ché, phan hoa tan ctia M. hyo
dugc xir 1y bang protein-A hoidc protein-G dé hau nhu loai bé IgG va phirc hop mién
dich chira trong dich ndi nuéi cdy. Theo phuong 4n nay, cin hiéu ring bude xir Iy bing
protein A dién ra sau budc 1én men M. hyo. Budc ndy con duge d& cip trong ban mo ta
nay 1a xir 1y bing protein A xudi dong. Theo phwong an khéc, viéc xtr Iy méi trudng
sinh trudng bang protein A nguoc dong (trc 12 trude khi 16n men M. hyo) c6 thé duoc
sir dung. Protein A lién két v&i phan Fe cta IgG. Protein G lién két chu yéu v6i phan Fe
cta IgG, song ciing c6 thé lién két véi ving Fab. Phuong phap tinh ché/loai bo IgG
tong s ra khoi hdn hop protein, nhw dich ndi nudi cdy mo, huyét thanh va dich cb
trudng 1a duoc biét rd trong linh vyuc nay.

Theo mdt sé phuong 4n, phan hoa tan cia ché phdm M. hyo bao gdm it nhat mot
khang nguyén protein M. hyo. Theo cac phuong 4n khac, phan hoa tan cta ché phim
M. hyo chira hai hodc nhiéu khang nguyén protein M. hyo.

Theo mét phuong 4n, phan doan dich ndi M. hyo chtta mdt hodc nhidu khang
nguyén protein dac hi¢u véi M. hyo sau: Céc protein M. hyo c6 trong lugng phan tir
khoang 46kD (p46), 64kD (p64) va 97kD (p97). Theo phuong &n khéc, phan doan dich
ndi it nhat 1a chira cdc protein M. hyo p46, p64 va p97. Protein M. hyo c6 trong lwong
phan tir 64kD (p64) c6 thé con duoc dé cap trong ban md ta nay la khang nguyén bé
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mat p65 tb M. hyo dugc md ta béi Kim va céc ddng tac gia [Infect. Immun. 58(8):2637-
2643 (1990)], ciing nhu trong bang sang ché My s6 5,788,962.

Futo va cac ddng tac gia md ta viéc nhan dong va xac dinh dic diém clia protein
bé mit 46kD tir M. hyo, protein nay c6 thé duge sir dung trong ché phim theo sang ché
[J. Bact 177: 1915-1917 (1995)]. Theo mdt phuong an, dich ndi nudi ciy M. hyo chta
p46 ma céc trinh tu nucleotit va axit amin twong Gmg cia n6 tir ching P-5722 1an luot
duoc néu trong cac SEQ ID NO: 1 va 2. Theo phwong 4n khéc, bién thé cua céc trinh tu
p46 nay c6 thé duge st dung trong ché phim theo sang ché, nhu dwgc mo ta dudi day.

Zhang va céc dong tac gia mo ta va xac dinh dic diém cua protein bam dinh p97
ctia M. hyo [Infect. Immun. 63: 1013-1019, 1995]. Ngoai ra, King va cac ddng tac gia
md ta protein 124kD Mhpl tir ching P-5722 ctia M. hyo va thé hién s liéu cho thay
ring Mhpl va p97 14 ciing protein [Vaccine 15:25-35 (1997)]. Cé4c protein p97 nay c6
thé dugc sir dung trong ché pham theo sang ché. Theo mot phuwong 4an, dich ndi nudi
cdy M. hyo chtra p97 ma cac trinh ty nucleotit va axit amin tvong tmg ctia n6 tir chiing
P-5722 1an lugt duge néu trong cac SEQ ID NO: 3 va 4. Theo phuong an khac, bién thé
clia cac trinh ty p97 ndy c6 thé duoc sir dung trong vacxin theo sang ché, nhu duge mod
ta dudi day.

Dich ndi nudi ciy M. hyo c6 thé con chira cac khang nguyén protein dic hiéu véi
M. hyo nhu, nhung khdéng chi giéi han &, ciac protein c6 trong luong phén tr khoang
41kD (p41), 42kD (p42), 89kD (p89) va 65kD (p65). Xem Okada et al., 2000, J. Vet.
Med. B 47:527-533 va Kim et al., 1990, Infect. Immun. 58(8):2637-2643. Ngoai ra,
dich ndi nudi ciy M. hyo ¢6 thé chira cac khang nguyén protein dic hiéu véi M. hyo ¢o
trong lugng phan tir khoang 102kD (p102) va 216kD (p216). Xem bang sang ché My
cac sb 6,162,435 va 7,419,806 cép cho Minnion va cac déng tac gia.

Chung M. hyo bét ky déu c6 thé duge sir dung dé san xuit phan hoa tan ciia ché
phdm M. hyo theo sang ché. Cac ching M. hyo thich hop c6 thé duoc thu tir cic ngudn
thwong mai hodc hoc vién, bao gdm cac ngudn luu giit nhu bd suu tip ching gidng kidu
My (Bo suu tip ching gidng kiéu M§: ATCC) (Manassas, Va.) va bd suu tap gidng
NRRL (Agricultural Research Service, U.S. Department of Agriculture, Peoria, I11.).
Riéng ATCC liét ké sau ching M. hyo sau dé ban: M. hyo ATCC 25095, M. hyo ATCC
25617, M. hyo ATCC 25934, M. hyo ATCC 27714, M. hyo ATCC 27715 va M. hyo
ATCC 25934D. Chiing M. hyo dugc wu tién st dung trong cac phwong 4n cia sang ché
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dugc nhin dang 1a chung P-5722-3, ATCC #55052, luu giit vao ngay 30-5-1990 theo
cac didu luat do Phong Sang ché va Nhan hiéu Hoa Ky yéu cau. Do ¢6 sy lay lan cia
bénh, cac ching c6 thé con dugce thu bang cach thu hdi M. hyo tir chét tiét hoic md phdi
tir lon bi nhiém céc chung da biét gdy bénh viém phdi do mycoplasma & lon.

Ngudi ¢6 hidu biét trung binh trong linh vic nay can luu y rang cac bién thé cta
trinh ty M. hyo ¢6 thé dugc st dung trong ché phim theo séng ché. Cac bién thé nay co
thé thay dbi v& mirc twong ddng trinh ty téi 10-20% va vén giit dugc cdc dic tinh khéng
nguyén ma 1am cho n6 hiru ich trong vacxin. Tét hon, néu bién thé M. hyo c6 mic
twong dong trinh ty it nhit 80%, t&t hon 14 it nhit 85%, t6t hon 14 it nhit 90%, thAm chi
t6t hon 12 it nhat 95% so véi trinh tu hé gen c6 chiéu dai diy di cua ching M. hyo kiéu
dai. Céc déc tinh khang nguyén cia vacxin co thé, vi du, duoc uée tinh béng thi nghiém
vé lidu quyét dinh nhu duoc dé cip trong phén Vi du thyc hién sang ché. Hon nita, cac
dac tinh khang nguyén ctia khang nguyén M. hyo d4 dwoc cai bién tao ra mic mién dich
phong ngira it nhét 1 70%, t6t hon 13 80%, t6t hon 1a 90% so véi protein M. hyo kiéu
dai.

Theo mot phuong an, khang nguyén p46 hoa tan cua M. hyo dugc dua vao
vacxin theo sang ché & ndng do cudi ndm trong khoang tir 1,5 pg/ml dén 10 pg/ml, t6t
hon 14 ndm trong khoang tir 2 pg/ml dén 6 pg/ml. Can luu ¥ rang p46 13 protein ding
cho thir nghiém vé hoat luc cia M. hyo (xem phan vi du thuc hién sang ché dudi day).
Theo phuong 4n khac, khang nguyén M. hyo c6 thé duge dua vao vacxin véi lugng
cudi nam trong khoang tir 5,5% dén 35% tong lwong dich ndi nudi ciy M. hyo da dugc
xtr Iy bang protein A.

Ché phidm hoa tan M. hyo theo sang ché vira an toan vira ¢6 hiéu luc khang M.
hyo va thich hop dé ding dudi dang liéu duy nhét. Ngoai ra, cac tac gia sang ché ngac
nhién phat hién ra rang ché phém hoa tan M. hyo c6 thé dugce két hop hitu hiéu véi
khéng nguyén tir cic tac nhan gdy bénh khac, bao gdm PCV2, ma khong ¢ sy ngin can
mién dich giita cic khang nguyén. Pidu nay lam cho ché phim hoa tan M. hyo trd thanh
co s& hitu hidu cho cac ché phdm gdy mién dich da gid, bao gdm ché phim giy mién
dich két hop PCV2/M. hyo theo sang ché. Khang nguyén PCV2 c6 thé dugc str dung
ddng thoi vdi ché phdm M. hyo (tirc 14 dudi dang cac vacxin don 1é riéng biét), nhung

t6t hon 13 dugc két hop thanh vacxin mot lo ding ngay.

-16-



31795

Theo mdt phuong an, vacxin PCV2/M. hyo theo sang ché chira it nhit mot khang
nguyén bd sung. Theo mot phwong 4n, it nhit mot khang nguyén bd sung phong ngira vi
sinh vat ma c6 thé gay bénh & lon.

Theo mét sb phuong an, it nhat mdt thanh phan khang nguyén bd sung phong
ngura vi khudn, virut hodc dong vat nguyén sinh ma duogc biét 1a gay nhiém cho lon. Vi
du v& céc vi sinh vat nay bao gém, nhung khong chi giéi han &, cic sinh vat sau: virut
gdy hoi chung sinh san va ho hép & lon (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 khuan leptospira, Lawsonia intracellularis,
virut cam & lon (SIV), khdng nguyén Escherichia coli, Brachyspira hyodysenteriae,
coronavirut hd hap & lon, virut gay dich tidu chay & lon (PED), rotavirut, Torque teno
virut (TTV), virut cu bao & lgn, virut dudng rudt ¢ lon, vecto gdy bénh viém ndo-co
tim, tdc nhan gdy bénh Aujesky, dich ta logn (CSF) va tdc nhan gdy bénh viém da day-
rudt truyén nhidm & lon, hodc td hop cta chung.

Theo mét phuong an, vacxin két hop M. hyo/PCV2 theo sang ché dugc d& xuét
dudi dang lidu duy nhit, dung ngay trong mot lo vacxin. Vacxin két hop diung ngay nay
khong can phai trén cac vacxin riéng biét, nén khong c6 nguy co 14n tap chét hoic thao
tac bd sung lién quan dén viéc trén va khong can phai dung hdn hop nay trong vong vai
gi. Tuong tw, vacxin hdn hop M. hyo/PCV2 moét lo 1am giam chét thai va khong gian
bao quan cia mdy lanh xuéng con mot nira. Hon thé nira, viée dung mot lidu loai b
duoc thao tac lién quan dén viéc dung liéu thir hai cho dong vat. Can luu ¥ ring mic du
hién ¢6 cac vacxin két hop PCV2/M. hyo, song ching duoc bao ché dudi dang vacxin
hai liéu ding ngay (Circumvent®PCVM) hodc vacxin lidu duy nhit hai lo, doi hoi phai
ding dong thoi hai vacxin riéng biét (vi du, Ingelvac CircoFLEX® va Ingelvac
MycoFLEX®). Tét hon, néu vacxin két hop M. hyo/PCV2 theo sang ché tuong thich
v6i cac khang nguyén khéac, nhu khang nguyén virut PRRS, sao cho tit ca cic khang
nguyén déu dugc dung trong mdt liéu duy nhét.

Theo mdt s& phwong 4n, thanh phan khang nguyén PCV2 ctia vacxin két hop M.
hyo/PCV2 1a & dang kham circovirut typ 1-typ 2. Virut dang kham nay chtra circovirut

lon typ 1 tai t6 hop bét hoat biéu hién protein ORF2 cta circovirut lon typ 2. Circovirut
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lon dang kham va phwong phap bao ché né duge mo ta trong WO 03/049703 A2, cling
nhu trong bang sang ché My cac sb 7,279,166 va 7,575,752, cac tai lidu ndy dugc dua
va0 ban mo ta ndy theo cach vién dan.

Theo mot phwong 4n, trinh ty ADN c¢6 chiéu dai ddy du ctia hé gen virut dang
kham PCV1-2 twong tmg v6i SEQ ID NO: 5 hoic bién thé ctia né, nhu dwgc mb ta dudi
day. Theo phuong 4n khac, gen capsit cia ORF2 gdy mién dich ctia virut dang kham
PCV1-2 tuong ting véi SEQ ID NO: 6. Theo phuong én khéc, trinh tu axit amin cia
protein ORF?2 giy mién dich do virut dang kham PCV1-2 biéu hién twong tng véi SEQ
ID NO: 7.

Theo phuong an khéc nita, trinh tu ADN ¢6 chidu dai ddy du cta hé gen virut
dang kham PCV1-2 tuong tng v6i SEQ ID NO: 8. Theo mot phwong 4n, gen capsit clia
ORF2 giy mién dich ctia virut dang kham PCV1-2 tuong tng v6i SEQ ID NO: 9. Theo
phuong an khac, gen capsit cia protein ORF2 giy mién dich cua virut dang kham
PCV1-2 tuong ting véi SEQ ID NO: 10.

Tuy nhién, ADN ORF2 cta PCV2 va protein cia virut dang kham PCV1-2
khong bi gidi han & cac trinh ty dugc mo ta trén ddy do ADN ORF2 cta PCV2 va
protein 13 viing ¢ tinh bao toan cao trong cac thé phan 1ap PCV2.

Theo mot s& phuong 4n, thanh phan khang nguyén PCV2 ciia vacxin két hop M.
hyo/PCV2 12 ¢ dang protein ORF2 téi t6 hop. Theo mét phwong 4n, protein ORF2 téi t6
hop duogc biéu hién tir vecto baculovirut. Theo cach khac, cac vecto biéu hién da biét
khac c6 thé dugc st dung, nhu bao gdm, nhung khéng chi giéi han &, vecto
parapoxvirut.

Theo mdt phuong an, protein ORF2 ctia PCV2 tai td hop 1a protein c6 trinh tu
néu trong SEQ ID NO: 11, duge ma hoéa bi SEQ ID NO: 12 (Sé truy cép trong ngin
hang gen. AF086834). Theo phwong an khac, protein ORF2 t4i t& hop 1 protein c6
trinh tu néu trong SEQ ID NO: 13, dugc ma hoa béi SEQ ID NO: 14. Theo phuong an
khac nita, protein ORF2 tai t6 hop twong mg v6i SEQ ID NO: 15. Theo phuong an
khac nita, protein ORF2 ctia PCV2 t4i to hop twong ung v6i SEQ ID NO: 7. Theo
phwong 4n khéc nita, protein ORF2 ctiia PCV?2 téi td hop twong tng véi SEQ ID NO:
10.

Tuy nhién, sang ché khong dugc giéi han & céc trinh tw ADN va protein ORF2
cu thé dugc mb ta trén ddy. Do ADN va protein ORF2 ctia PCV2 1a viing ¢6 tinh bao
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toan cao trong cac thé phan 14p PCV2, ORF2 ctia PCV2 ¢6 thé 1a hitu hiéu 1am ngudn
ADN va/hodc polypeptit ORF2 cia PCV2 khi dugc st dung trong virut dang kham
PCV1-2 hoic trong protein PCV2 tai t& hop.

Vi du vé thé phan 14p PCV2 thich hop ma tir d6 cac trinh ty ADN va protein
ORF2 clia PCV2 ¢6 thé dé tao ra 1a thé phéan lap PCV2 sb 40895 (luu gift trong ATCC
vao ngay 7-12-2001 va dugce gan ky hiéu luu trit cho sang ché ATCC s6 PTA-3914).
Trinh tu hé gen (nucleotit) ctia thé phan 14p PCV2 sb 40895 1a ¢6 thé st dung véi sb
hiéu luu gift trong ngan hang gen AF264042. Vi du khac vé thé phan 14p PCV2 ma tir
d6 cac trinh tw ADN va protein ORF2 cta PCV2 ¢6 thé dugc tao ra bao gdm, nhung
khong chi giéi han &, cac thé phan 1ap: Imp.999, Imp.1010-Stoon, Imp.1011-48121 va
Imp.1011-48285. S hiéu luu gift trong ngén hang gen cua céc trinh ty hé gen twong
ting v6i cac thé phan 1ap PCV2 nay lan lugt 1a AF055391, AF055392, AF055393 va
AF055394.

Trong mét sd dang, cac phan gdy mién dich ciia protein ORF2 ctia PCV2 dugc
str dung 1am thanh phan khang nguyén trong ché phdm. Vi du, cac dang hoic doan dugc
cét ngdn va/hodc duoc thay thé cia protein ORF2 ciia PCV2 ¢6 thé duogc st dung trong
ché phim theo séng ché.

Nguoi ¢6 hiéu biét trung binh trong linh vuc nay cin luu ¥ ring bién thé cia
trinh tu PCV2 ¢6 thé duoc sir dung trong ché phdm theo sang ché. Céac bién thé nay c6
thé thay ddi vé mirc twong ddng trinh ty t6i 10-20% va van gilt dugce céc dic tinh khang
nguyén ma lam cho né hitu ich trong vacxin. Tét hon, néu bién thé cia PCV2 ¢6 mirc
twong dong trinh tur it nhét 12 80%, t&t hon 1a it nhit 85%, tdt hon 14 it nhit 90%, tham
chi t6t hon 14 it nhit 95% so v&i trinh tw hé gen c6 chiéu dai diy du cua thé phan 1ap
PCV2 kiéu dai. Cac dic tinh khéng nguyén cia vacxin cd thé, vi du, duoc udc tinh béng
thi nghiém vé& liéu quyét dinh nhu duogc dé cap trong phin Vi du thuc hién sang ché.
Hon nira, cac dac tinh khang nguyén cua khang nguyén PCV2 da dugc cai bién tao ra
murc mién dich phong ngira it nhit 70%, tot hon 1a 80%, t6t hon 1a 90% so véi protein
ORF2 cia PCV2 kiéu dai.

Thanh phan khang nguyén PCV2 duoc d& xuét trong ché phim gay mién dich &
mirc dua vao khang nguyén hitu hiéu tao ra dap tmg mién dich mong muén, tic 1a lam
giam ty 1¢ mic hodc giam muc d6 nghiém trong cta cac ddu hiéu 14m sang do nhifm
PCV2.
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Theo mét phuong an, virut dang kham PCV1-2 dugc dua vao cac ché phdm theo
sang ché & murc it nhét 1,0 <RP< 5,0, trong d6 RP 1a don vi hoat luc twong dbi xac dinh
duoc bang ELISA dinh luong khang nguyén (thtr nghiém hoat luc in vitro) so véi
vacxin so sanh. Theo phwong 4n khac, virut dang kham PCV1-2 dwgc dwa vao ché
phim theo séng ché & ndng d6 cubi khoang 0,5% dén 5% khang nguyén PCV1-2 don
nguyén cb 20 1an (20X).

Theo phuong an khac, protein tai t6 hgp ORF2 cia PCV2 duogc dua vao ché
phdm gy mién dich theo sang ché & muc it nhét 0,2 pg khang nguyén/ml ché phdm gay
mién dich cubi (ug/ml). Theo phuong an khéc, protein tai to hop ORF2 cia PCV2 duoc
dua vio & mic nam trong khoang tir 0,2 dén 400 pg/ml. Theo phwong an khac nita,
protein tai t6 hop ORF2 ctia PCV2 duoc dua vao & mic nim trong khoang tir 0,3 dén
200 pg/ml. Theo phuwong 4n khéc nita, protein tai td hop ORF2 ctia PCV2 duoc dwa vio
& mic ndm trong khoang tir 0,35 dén 100 pg/ml. Theo phuong 4n khac nita, protein tai
t6 hop ORF2 cuia PCV2 duoc dua vao & mirc nam trong khoang tir 0,4 dén 50 pg/ml.

Theo mot phuong 4n, ché phdm gdy mién dich theo sang ché chtra hdn hop gdm
it nhdt mot khang nguyén hoa tan M. hyo (vi du, hai hodc nhidu), khing nguyén
circovirut lon typ 2 (PCV2), va khang nguyén virut PRRS. Theo phuong an khéc, ché
phim nay tao ra dap Gmg mién dich phong ngira & lon khang M. hyo, PCV2 va virut
PRRS.

Theo mot phuong 4n, vacxin két hgp M. hyo/PCV2/PRRS theo sang ché dugc dé
xuét duéi dang vacxin liéu duy nhét trong hai lg. Vi dy, theo mdt sb phuong én, vacxin
két hop M. hyo/PCV2 dugc dé xuat dudi dang ché phidm 1ong on dinh trong lo thir nhat
va virut PRRS dugc d& xut ¢ trang thai dong kho trong lo thtr hai. Theo mdt s& phuwong
an, cac khang nguyén lon bd sung c6 thé dugc thém vao lo thr nhét hoic lo tht hai.

Theo mot phuong an, thanh phéan virut PRRS dugc d& xudt dudi dang virut sdng
dwoc cai bién di truyén, dugc lam déng khé. Trude khi ding, chét léng M. hyo/PCV2
tir lo thir nhét c6 thé duogc ding dé hydrat hoa lai virut PRRS trong lo thr hai dé ca ba
khang nguyén c6 thé duoc dung cho dong vét trong liéu duy nhat. Can luu ¥ ring mic
du hién c6 cac vacxin két hgp PCV2/M. hyo/PRRS, song chiing dugc dé xuét dusi dang
vacxin liéu duy nhét ba lo, doi héi phai ding dong thoi ba vacxin riéng biét (vi du,

Ingelvac CircoFLEX®, Ingelvac MycoFLEX® va Ingelvac® PRRSmLV).
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Tac nhan gdy bénh PRRS dugc phén lap 14n dau ¢ Ha Lan, va dugc dat tén 1a
virut Lelystad. Virut nay dugc md td trong WO 92/21375 (Stichting Centraal
Diegeneeskundig Instituut). Thé phan 1ap cta virut PRRS chau Au dugc luu gitt & Vién
Paster tai Paris (Institut Pasteur of Paris), s6 I-1102. Typ Bic M§ duoc phan 14p hiu
nhu ddng thoi v6i thé phan 1ap cua virut typ chiu Au, va dugc md ta trong WO-
93/03760 (Collins et al.) Thé phan 1ap cta virut typ Bic My dugc luu gitt & B suu tap
chiing giéng kiéu My (ATCC), sé VR-2332.

Céac chung khac nhau da dugc phén 14p tr ca typ virut chau Au 1n typ virut Bic
M§. WO 93/07898 (Akzo) mb ta chiing chau Au, va vacxin dugc tao ra tir d6, luu gitt ¢
CNCM (Institut Pasteur), s I-1140. Twong tu, WO 93/14196 (Rhone-Merieux) mb ta
ching méi phan 1ap dugc & Phap, luu gitt & CNCM (Institut Pasteur), sé I-1153. Hon
thé nira, EP0595436 B1 (Solvay) mé ta ching typ Bic M§ mdi, doc hon so véi ching
md ta ban dau, va vacxin chira né. Ching nay da duoc luu giit & ATCC, song sb hiéu
Iwu giit khong duge dé cép chi tiét trong ban mo ta nay. Ngoai ra, ES2074950 BA
(Cyanamid Iberica) va bing sang ché dong dang GB2282811 B2 md ta cai goi la
"ching T4y Ban Nha", ching nay khac véi cac ching chau Au va Bic My. "Ching Tay
Ban Nha" nay da duoc luu gitt & Bo suu tap ching gidng té bao dong vat chau Au
(European Animal Cell Culture Collection: EACCC), s6 V93070108.

Cac khang nguyén virut PRRS thich hop dé dung trong ché phim M.
hyo/PCV2/PRRS theo sang ché bao gém céac thé phan 1ap virut PRRS Bic My, céc
ching virut PRRS Trung Qudc, cic chung virut PRRS chau Au, ciing nhu céc dang
duoc cai bién di truyén cua cac thé phan lap/ching nay. Theo mot phwong 4n, thanh
phan khang nguyén virut PRRS duoc ding trong ché phdm theo sang ché 13 virut PRRS
Bic My.

Theo mdt sé phuong an, thanh phin khang nguyén virut PRRS duge st dung
trong ché pham theo sang ché 14 thé phan 14p virut PRRS Bic M§ ¢6 ky hiéu P129 hoic
dang duogc cai bién di truyén séng ctia nd. Tét hon, néu virut PRRS duoc cai bién di
truyén nay khong thé gay bénh nhiém song c6 kha ning tao ta dap tng mién dich phong
ngura hitu hi¢u chéng bénh nhiém virut PRRS kiéu dai.

Virut PRRS duge cai bién di truyén dé st dung trong ché phdm theo sang ché
c6 thé dugc san xuit tir dong gy nhidm. Viéc bao ché dong ADN bb trg giy nhiém ciia

thé phén 1ap virut PRRS Bic M§ c6 ky hiéu P129 dugc md ta trong bing sang ché My
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s6 6,500,662 tai liéu nay dugc dua vao badn md td nay theo cach vién dan. Trinh tu
ADN bd trg P129 dugce boc 10 trong s6 truy cdp trong ngan hang gen AF494042 va
trong bang sang ché My s6 6,500,662,

Theo mot phwong an, trinh tu nucleotit ctia dang P129 khong doc dé su dung
trong ché phdm theo sang ché dwoc néu trong SEQ ID NO: 16. Tuy nhién, sang ché
khong bi gidi han & trinh tu nay. Trinh ty nay va trinh ty cua cac dang P129 khong ddc
khac dugc md ta trong PCT/IB2011/055003, ndp ngay 9-11-2011, ndi dung cia n6 (bao
gdm don ndp vio pha qubc gia M bat ky trén co s& don nay) duoc dua vao ban mo ta
nay theo cach vién dan. Tt hon, néu virut PRRS duoc cai bién dé ngan ngira su giam
diéu hoa chirc ning qua trung gian interferon.

Theo céc phuong an khac, thanh phin khang nguyén virut PRRS dugc sir
dung trong ché phdm theo sang ché 1a thé phan lap virut PRRS c6 ky hiéu ISU-55. Thé
phan 1ap ISU-55 dugc luu giit & Bo suu tip ching gidng kiu My (ATCC), v6i sb hidu
lwu gitt VR2430. Trinh tu nucleotit ctia cic gen ORF2 dén ORF5 cuia thé phan lap ISU-
55 dugc néu trong SEQ ID NO:17. Trinh ty nucleotit cia cac gen ORF6 va ORF7 cua
thé phan 1ap ISU-55 dugc néu trong SEQ ID NO: 18.

Céc thé phan 1ap virut PRRS Béc My thich hop khiac ma ¢6 thé dugc st dung
trong ché phdm theo sang ché 1a ISU-12, dugc luu gitt & ATCC véi sd hiéu luu giit
VR2385 [tinh ché vét tan 3 x] va VR2386 [tinh ché khong vét tan]. Cac thé phan lap
virut PRRS Bic My thich hop khac ma c6 thé duoc sir dung trong ché phdm theo sang
ché 1a: ISU-51, ISU-3927, ISU-1894, ISU-22 va ISU-79, duoc luu gitt & ATCC lan luot
voi cac sb hidu luu gitt VR2498, VR2431, VR2475, VR2429 va VR2474. Céc dang
duoc cai bién di truyén cta thé phan 1ap bt ky trong sb cac thé phan 1ap ISU nay c6 thé
duoc st dung trong ché pham theo sang ché. Cac thé phén 1ap ISU nay va thé phan lap
ISU-55 dwgc mo ta chi tiét trong céc bang sang ché M§ sau cp cho Paul va cac dong
tac gia: US 5,695,766, 6,110,467, 6,251,397, 6,251,404, 6,380,376, 6,592,873,
6,773,908, 6,977,078, 7,223,854, 7,264,802, 7,264,957 va 7,517,976, cac tai liéu nay
duoc dua vao ban mo ta nay theo cach vién dan.

Theo cac phuong 4n khéc nita, thanh phan khéang nguyén virut PRRS duoc st
dung trong ché pham theo sang ché 1a typ Bic My luu giit & B swu tap ching gibng
kiéu My (ATCC), s6 VR-2332 hoic dang dugc cai bién di truyén cua nd. Vi duy, virut

PRRS c6 thé 1a virut sbng dugc cai bién trén co s¢ thé phan l1ap dd dugc nhén dang
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ATCC VR2332, thé phan lap nay dugc sir dung trong INGELVAC® PRRS ATP va
INGELVAC® PRRSmLYV, tir hang Boehringer Ingelheim Vetmedica, Inc.

Theo céc phuwong an khéc nira, thanh phan khang nguyén virut PRRS duoc st
dung trong ché phim theo sang ché 1a thé phén lap virut PRRS chau Au hodc virut
Lelystad hodc dang duoc cai bién di truyén cta chung. Vi du vé ching virut PRRS thich
hop dugc nhan dang la thé luu s6 1-1102, dugc md ta trén day. Céc trinh tu nucleotit va
axit amin twong Ung vé&i thé luu I-1102 duge md ta trong bang sing ché My s
5,620,691 cép cho Wensvoort va cac déng tac gi, tai liéu nay dugc dua vao ban mo ta
nay theo cach vién dan. Viéc bao ché dong gy nhidm ctia thé phan l4p virut PRRS chau
Au hogc virut Lelystad duge md ta trong bang sang ché My s6 6,268,199, tai liéu nay
dugc dua vao ban mo ta nay theo cach vién dan.

Vi du khac vé thé phan 1ap virut PRRS thich hop bao gdm, nhung khéng chi
giéi han &, cac thé phan lap dugc mé ta trén ddy. Tuong tu, cic dang dwoc cai bién di
truyén séng ctia thé phan lap virut PRRS ¢6 thé duoc sir dung trong ché phdm theo sang
ché. Dong gy nhiém c6 thé dugc st dung dé tai tao cac sinh vat dugc cai bién di truyén
séng nay.

Nguoi ¢6 hiéu biét trung binh trong linh vuc ndy cin lwu ¥ ring cac bién thé cua
trinh tu virut PRRS c¢6 thé duoc st dung trong ché pham theo sang ché. Céc bién thé
nay c6 thé thay d6i vé muc twong ddng trinh tu t6i 10-20% va van gilt dugc cac didc
tinh khang nguyén ma lam cho né hitu ich trong ché phdm gy mién dich. Tét hon, néu
bién thé virut PRRS c6 mirc tuong déng trinh ty it nhat 80%, tt hon 13 it nhat 85%, t6t
hon 14 it nhit 90%, tham chi t&t hon 12 it nhit 95% so v6i trinh tu hé gen c6 chidu dai
day da cta thé phan 1ap virut PPRS kiéu dai. Cac dic tinh khang nguyén cua ché phim
gdy mién dich c6 thé, vi du, dugce udc tinh bang thi nghiém vé& lidu quyét dinh. Hon
nita, cdc dic tinh khang nguyén cta khéang nguyén virut PPRS di duoc cai bién tao ra
mttc mién dich phong ngira it nhit 70%, tot hon 1a 80%, t&t hon 1a 90% so v6i khang
nguyén virut PRRS kiéu dai.

Theo mot phwong 4n, thanh phan khang nguyén virut PRRS 1a virut séng duoc
cai bién di truyén ma duoc dua vao ché phdm theo sang ché & muc it nhit 2,1 <
TCIDs¢< 5,2, trong d6 TCIDs la liéu gdy nhiém nudi cdy méd 50% xéc dinh dwgc bing

cach dinh lugng khang nguyén (tht nghi€ém hoat luc in vitro).
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Thanh phin khang nguyén PCV2 ciia ché pham M. hyo/PCV2/PRRS c6 thé &
dang circovirut dang kham typ-1-typ-2, virut dang kham nay chita circovirut lon typ 1
tai td hop bét hoat biéu hién protein ORF2 cua circovirut lon typ 2. Theo phuong 4n
khac, thanh phan khang nguyén PCV2 ctia ché phdm M. hyo/PCV2/PRRS 13 ¢ dang
protein ORF2 tai t& hop.

Cac khang nguyén PCV2 thich hop dé& st dung trong ché phdm M.
hyo/PCV2/PRRS ¢6 thé dugc tao ra tir thé phan lap bat ky trong sb cac thé phan lap
PCV2 dugc md ta trén ddy, cling nhu céc thé phan 1ap PCV2 khac. Cac khang nguyén
PCV2 thich hop @& st dung trong ché phdm theo sang ché bao gdm, nhung khong chi
gi6i han &, cac trinh tw PCV2 duoc md ta trén ddy va cac bién thé cta ching.

Vacxin theo sang ché ¢ thé duge bao ché theo cach thuong duoc chip nhan dé
chtra cac chit mang chép nhan duoc d6i véi dong vat, ké ca ngudi (néu ap dung dugc),
nhu chit d&m chuén, chét 6n dinh, chit pha lodng, chit bao quan va/hodc chit 1am hoa
tan, va ciing c6 thé dugc bao ché dé tao didu kién thuén loi cho viéc giai phong dn dinh.
Céc chét pha lodng bao gf”)m nude, nude mudi, dextroza, etanol, glyxerol, va céc chét
twvong tu. Céc chét phu gia dé tao tinh ding truong bao gdm natri clorua, dextroza,
manitol, sorbitol va lactoza, va cac chét tuong tu. Chét 6n dinh bao gém albumin, va
cac chét tuong tw. Cac chét din va phu gia thich hop khac cho vacxin, bao gbm cac chét
ddc biét hitu hi€u trong viéc bao ché vacxin séng duoc cai bién, 1a da duoc biét hodc
hién nhién d6i véi nguoi cod hiéu biét trung binh trong linh vyc nay. Vi du, xem tai liéu:
Remington's Pharmaceutical Science, 18th ed., 1990, Mack Publishing, tai li€u nay
duoc dua vao ban mo ta nay theo cach vién dan.

Vacxin theo sang ché c6 thé con chira mot hodc nhiéu thanh phan diéu bién mién
dich b sung nhu, vi duy, ta chéit hodc xytokin, va céc chét tuong tu. Loai td chét thich
hop dé sir dung trong ché phim theo sang ché bao gdm: t4 chit diu trong nudc, ta chét
polyme va nuée, ta chat nudc trong dau, ta chit nhom hydroxit, ta chit vitamin E va td
hop cta ching. Mot s6 vi du cu thé vé t4 chit bao gdm, nhung khong chi giéi han &, ta
chit Freund day du, ta chit Freund khong ddy du, Corynebacterium parvum, Bacillus
Calmette Guerin, gel nhom hydroxit, glucan, dextran sulfat, sit oxit, natri alginat,
Bacto-Adjuvant, mdt s§ polyme tong hop nhu poly axit amin va copolyme axit amin,
copolyme khéi (CytRx, Atlanta, Ga.), QS-21 (Cambridge Biotech Inc., Cambridge
Mass.), SAF-M (Chiron, Emeryville Calif.), t4 chdt AMPHIGEN®, saponin, Quil A
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hodc phin doan saponin khac, monophosphoryl lipit A, va ta chit Avridin lipit-amin
(N,N-dioctadexyl-N',N'-bis(2-hydroxyetyl)-propandiamin), "REGRESSIN"
(Vetrepharm, Athens, Ga.), dau parafin, hé ta chit RIBI (Ribi Inc., Hamilton, Mont.),
muramyl dipeptit va cac chit twong tu.

Vi du khong gi6i han vé& nhii twong diu trong nudc hitu ich trong vacxin theo
sang ché bao gdbm cac ché phdm duoc cai bién SEAM62 va SEAM 1/2. SEAM62 duge
cai bién 14 nhii twong dau trong nudc chira 5% (thé tich) squalen (Sigma), 1% (thé tich)
chat tdy rira SPAN® 85 (ICI Surfactants), 0,7% (thé tich) chét 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 duoc cai bién 14 nhil twong dau trong nudc chira 5%
(thé tich) squalen, 1% (thé tich) chit tdy rira SPAN® 85, 0,7% (thé tich) chit tdy rira
Tween 80, 2,5% (thé tich) etanol, 100 pg/ml Quil A, va 50 pg/ml cholesterol.

Vi du khac vé ta chét hitu ich trong ché pham theo sang ché 12 SP-dau. Nhu dugc
sir dung trong ban md ta ndy va yéu cau bao ho, thuat ngit "SP-dau" chi nhil twong dau
chira copolyme khéi polyoxyetylen-polyoxypropylen, squalan, polyoxyetylen sorbitan
monooleat va dung dich mudi dém. Copolyme khdi polyoxyetylen-polyoxypropylen 14
chit hoat dong bé mit gitp cho viée tao huyén phi cc thanh phén rin va léng. Cac
chat hoat dong bé mat nay 1a c6 ban trén thi truong dudi dang polyme véi tén thwong
mai Pluronic®. Chét hoat dong bé mit dwoc uu tién 1a poloxamer 401 c6 ban trén thi
truong véi tén thwong mai Pluronic® L-121. Néi chung, nhii twong SP-diu 1a hdn hop
ta chét kich thich mién dich chtra tir 1 dén 3% thé tich copolyme khéi, tir 2 dén 6% thé
tich squalan, t6t hon 14 tir 3 dén 6% squalan, va tir 0,1 dén 0,5% thé tich polyoxyetylen
sorbitan monooleat, v&i phan con lai 14 dung dich mudi dém. Theo mot phuong 4n, nhii
twong SP-dau ¢6 mit trong thanh phdm véi luong thé tich tir 1% dén 25%, tét hon 14 tir
2% dén 15%, tot hon 1a tlr 5% dén 12% thé tich.

Vi du khéc vé ta chét thich hop dé sir dung trong ché phim theo sang ché 1a ta
chit AMPHIGEN™ gdm lexitin da loai ddu dugc hoa tan trong dau, thuong 1a parafin
16ng nhe.

Vi du khac vé ta chat hiru ich trong ché phim theo sang ché 1a cac t4 chét doc
quyén sau: hé ta chit nhii twong kép Microsol Diluvac Forte®, t4 chit Emunade, va ta
chit Xsolve. Ca hai ta cht Emunade va Xsolve déu 1a nhil tuong diu khoang nhe trong

nuée, nhung Emunade con chira alhydrogel, va d,]-a-tocopheryl axetat 14 mdt phan ctia
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ta chat XSolve. Vi du khac v& ta chit thich hop dé str dung trong ché phim theo sang
ché 1 ta chit ImpranFLEX™ (t4 dugc nude trong dau). Vi du khic vé ta chat thich hop
14 t4 chét trén co s Carbomer (Carbopol®). Cac ta chit Carbopol® dugc wu tién bao
gdm polyme Carbopol® 934 va polyme Carbopol®941.

Theo mdt phuong an, ta chét hodc hdn hop ta chét duoc thém vao voi luong nim
trong khoang tir 100 pg dén 10 mg/liéu. Theo phuong 4n khac, hdn hop ta duoc/ta duge
dwoc thém vao véi lugng ndm trong khoang tir 200 pg dén 5 mg/liéu. Theo phuong an
khac nita, hdn hop ta chit dugc thém vao véi lugng nam trong khoang tir 300 pg dén 1
mg/lidu.

T4 duoc hoic hon hop ta chét thudong c6 mat trong ché phém theo sang ché vai
lwong thé tich nam trong khoang tir 1% dén 25%, t6t hon 14 ndm trong khoang tir 2%
dén 15%, t&t hon 12 ndm trong khoang tir 5% dén 12% thé tich.

Céc "chit diéu bién mién dich" khéc c6 thé dugc dua vao vacxin bao gém, vi du,
mot hodc nhiéu interleukin, interferon, hodc cac xytokin da biét khac. Theo mot phuong
an, t4 chat c6 thé 1a dan xuét xyclodextrin hodc polyme da anion, nhu cac chit nay lan
luot dugc md ta trong bang sang ché My céc s6 6,165,995 va 6,610,310.

Khia canh khac dé cap dén phwong phap bao ché vacxin theo sang ché. Phuong
phap nay bao gdm céc budc: i) nudi cdy M. hyo trong mdi trudng thich hop trong
khoang thoi gian 18-144 gio; ii) tiép theo 1am bat hoat gidng M. hyo; iii) thu hoach dich
nudi céy da dugc lam bt hoat, trong d6 the dich nuoi céy da dugc lam bit hoat chtra
ché phdm toan t€ bao M. hyo chtra ca phan doan chit 1ong hoa tan 13n thanh phén té bao
khong hoa tan; iv) tach phan doan chit 16ng hoa tan ra khéi thanh phén té bao khong
hoa tan; v) loai bo hau hét ca IgG 1an phuc hop khang nguyén/globulin mién dich ra
khéi phan doan chit 1éng hoa tan dé tao ra phin hoa tan cia chita ché phdm toan té bao
M. hyo; va vi) tiép theo két hop phan hoa tan ciia chira ché pham toan té bao M. hyo véi
khéng nguyén PCV?2.

Vi du vé mdi trudong thich hop dé nudi ciy M. hyo 1a PPLO Broth (Mycoplasma
Broth Base), ma khi dugc bd sung cac chét lam giau dinh dudng, dugce ding dé phan
1ap va nudi cdy Mycoplasma.

Theo mot sé phuong an, gibng M. hyo dugc sinh truéng cho dén mirc sinh
truong pha loga muon, sau d6 1am bt hoat gidng. Theo mot sé phuong an khéc, 1am bét

hoat gidng bang cach ning d6 pH (vi du, dén 7,8). Diéu niy xay ra bang cach cho giéng
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san xuét tiép xtic voi chat 1am bt hoat, nhu etylenimin hai thanh phan (BEI). BEI dugc
tao ra tai chd trong qué trinh & L-bromoetylamin hydrobromua (BEA) trong gidng san
xuét. Tiép theo, trung hoa do pH cua gidng duge 1am bit hoat, nhu bang cach thém
luong tuong duong clia chét trung hoa chét lam bét hoat trong dung dich. Theo mot sd
phuong 4n, chit lam bt hoat 1a BEI va chét trung hoa 13 natri thiosulfat. Theo mét
phwong 4n, d6 pH cia gidng duoc 1am bat hoat duge diéu chinh dén 7,4 bang cach thém
thiosulfat.

Theo médt sé phuong an, phan doan 1ong hoa tan ciia ché phim toan té bao M.
hyo dugc tach tir thanh phén té bao khong hoa tan biang phuong phéap thong thuong.
Theo mot phuong é&n, viéc tdch nay dugc thuc hién nhd budc loc. Theo phuong an
khac, viéc tdch nay dugc thuc hién nho budce ly tdm. Theo phuong an khac nita, viéc
tach nay duoc thuc hién nho bude két tua.

Theo mot phwong an, phan doan 16ng hoa tan cta ché pham toan té bao M. hyo
da dugc trung hoa bét hoat duoc xir ly bé‘mg nhua Protein A dé hau nhu loai bo ca IgG
1An phitc hop khang nguyén/globulin mién dich chtra trong d6. Theo céc phuong 4n
khac, nhua Protein G ¢6 thé duoc st dung dé hiu nhu loai bo ca IgG 1an phic hop
khéng nguyén/globulin mién dich chira trong phan doan 1dng hoa tan. Phuong phép loai
bé ca IgG 1an phirc hop khang nguyén/globulin mién dich nhd cac nhua Protein A hoic
Protein G la duoc biét 15 trong linh vuc nay.

Theo khia canh khac, phuwong phap bao ché ché phim giy mién dich da gi4 theo
sang ché bao gdm budc didu ché khang nguyén M. hyo hoa tan duge md ta trén day va
tron n6 v6i khang nguyén PCV2, ta chit thich hop va mét hodc nhiéu chit mang duoc
dung. Phuong phap nay tiy y bao gdbm budc thém it nhit mot khang nguyén lon bd
sung, nhu khang nguyén virut PRRS, nhu dugc mo ta trén day.

Khia canh khac ctia sang ché dé cap dén kit. “Kit” chi nhiéu thanh phin duoc
nhom lai v6i nhau. Theo mdt phuong an, kit theo sang ché chua lo (hodc vat dung thich
hop khac) chita ché pham sinh mién dich. Ché phdm sinh mién dich nay chtra ca khang
nguyén PCV2 1an phan hoa tan ciia ché pham toan té bao Mycoplasma hyopneumoniae
(M. hyo), trong d6 phan hoa tan ciia ché pham M. hyo 14 hdu nhu khong chira ca (i) IgG
1an (ii) phtrc hop khang nguyén/globulin mién dich. Tuy ¥, kit ¢6 thé con chta cidm

nang huéng din. Cdm nang hudng din nay chira thong tin vé cach ding ché phim nay.
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Theo mdt sb phuong 4n, ché phdm két hop M. hyo/PCV2 trong lo dugc dé
xudt dudi dang ché phdm 16ng dung ngay. Theo céc phuong 4n khac, kit chta lo thi hai
chira khang nguyén virut PRRS. Theo mot sé phuong 4n, khang nguyén virut PRRS 1a
& dang virut sbng dugc cai bién di truyén ma dugc dé xuit & trang thai dong kho. Trong
céc truong hop nay, cdm nang hudng din s& bao gdm cac hudéng din vé cach hydrat héa
lai thanh phan virut PRRS bang cic thanh phan léng tir lo chtra ché phim két hop M.
hyo/PCV2. CAm nang huéng dan ciing s& chira théng tin v& cach dung ché phim ba gia
M. hyo/PCV2/PRRS.

Theo mot s6 phuong 4n, ché pham sinh mién dich theo sang ché dugc ding
cho lon ¢6 khang thé dugc tao ra tir me khang M. hyo. Theo cac phuong 4n khéc, ché
phém sinh mién dich theo sang ché duogc dung cho lgn ¢6 khang thé duoc tao ra tir me
khang ca M. hyo 1an PCV2.

Theo mét sé phuong an, ché pham gdy mién dich da gi4 theo sang ché duoc
dung cho lon con 3 tudn tudi hodc 16n hon. Tuy nhién, ham ¥ rang ché phim gay mién
dich da gia theo sang ché c6 thé dugc dung dé tiém chung lai cho lgn céi con trudce khi
giao phéi. Nhu da biét trong linh vuc nay, lon cai con 14 lon cai chua timg c6 thai. Cac
lon cai con dugc tiém chung s& truyén khang thé duogc tao ra tir me dén cac lon méi
sinh con bl cua chung thong qua sita non.

Ciing ham ¥ ring vacxin da gi4 theo sang ché c6 thé dugc st dung dé tiém
ching lai hing nim cho cac dan giao phdi. Tét hon, néu vacxin da gia theo sang ché
dugc dung cho lgn (vi dy, lon con hodc lgn cai con) trong mot liéu. Theo mét phuong
an, vacxin da gia theo sang ché khong can trén cac vacxin don gia riéng biét trude khi
dung, tirc 12 n6 dugc dé xuit dudi dang ché phdm dung ngay trong mét lo. Theo phuong
an khac, ché phdm da gi4 can tron vacxin nhi gia chtra trong lo thir nhit véi vacxin don
gia chtra trong lo thtr hai. Theo mot phuong an, vacxin don gia chira trong lo thir hai
chira khang nguyén virut PRRS. Tuy ¥, cac khang nguyén bd sung c6 thé dugc thém
vao mot trong cac 1o nay. |

Theo mot sé phwong an, thoi diém xudt hién kha ning mién dich 1a tir 2-3
tudn sau khi tiém ching vacxin da gi4 theo sang ché. Theo c4c phuwong an khac, thoi

gian mién dich 12 khoang 17-23 tuin sau khi tiém chung vacxin da gia theo sang ché.
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Vi du thwe hién sang ché
Vi du 1: Phwong phdp sin xuit Mycoplasma hyopneumoniae dé khdng nguyén M.
hyo c6 thé két hop vdi PCV2

Lén men va lam bét hoat M. hyo

MBoi trudng cho san xuét gidng va san xudt khang nguyén dugc chudn bi nhu
sau. Nugc cai cia sinh vat gidng Pleuropenumonia (Pleuropenumonia-like Organism :
PPLO) duogc tao ra tir tim lgn (BD Biosciences catalog No. 21498) dugc tao ra theo
huéng dan cta nha san xudt (tc 1 21g/L) va dung dich chiét ndim men duoc tao ra &
21g/L trong USP. Tiép theo, thém dung dich chiét nAm men vao PPLO & 6,25% va khir
tring hdn hop thu dwoc bang cach gia nhiét dén 121°C trong > 30 phut. Piéu ché
xystein hydroclorua & 90g/L va loc v6 tring. Dung dich dextroza dugc tao ra bang cach
thém 450g dextroza/L nudc USP tiép theo khir trung bing nhiét. Dé chudn bi moi
truong cudi, huyét thanh lon duoc thém vao mdi trudng bazo & 10% tiép theo 14 xystein
5 0,01% va dextroza & 1,0%. Cy 10% thé tich gibng M. hyopeumoniae (ching P-5722-
3) pha loga vao mdi truong thu duge. Gitt gibng nay ¢ 37°C va duy tri pH va dO lan
luot & 7,0 va 25%. O giai doan sinh truéng pha loga mudn, gibng dwoc lam bét hoat
bang etylenimin hai thanh phin (BEI), mdt hop chét aziridin, dugc san xuét tir 2-
bromoetylamin hydrobromua. Cu thé, lam bat hoat bing cach nang d6 pH 1én 7,8 bang
cach thém 2-bromoetylaminhydrobromua (BEA) dén ndng d6 cubi 4 mM va u trong 24
gio. Trung hoa BEI bang cach thém natri thiosulfat theo ty 18 mol 1:1 tiép theo 1a @
thém 24 gio. Gitr dich nudi cdy da dugc 1am bit hoat & 2-8°C cho dén khi thuc hién
bude xit 1y tiép theo.

Vi du 2: Phirong phdp sin xuit circovirut lon dang khim (cPCV)I-2

cPCV1-2 dugc chu tric bang cach nhin dong gen capsit gy mién dich cua
circovirut lgn typ 2 (PCV2) vao khung chinh hé gen cua circovirut lon typ 1 khéng gay
bénh (PCV1). Quy trinh cdu tric dong ADN dang kham dwgc mé ta, vi du, trong bang
séng ché My s6 7,279,166, tai liéu nay dugc dua vio ban md ta nay theo cach vién dan.
Ngudn gdy nhiém cta virut dang kham nhan duoc tir Tién s§ X. J. Meng, Virginia
Polytechnic Institute and State University, Blacksburg, VA, va duoc dung dé gay nhiém
vao té bao Porcine Kidney (PK)-15 sinh trudng trong moi trudng can thiét tbi thiéu
(Minimum Essential Trung binh: MEM) ¢6 bd sung 0,05% san pham thiy phén
lactalbumin (LAH), 30pg/mL gentamixin sulfat va 5% huyét thanh thai bo. Té bao PK-
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15 nhiém cPCV1-2 thu dugc tiép thuc dwoc nhéan 1én bang cach cdy chuyén theo bac
thém bdn 1an bing cach sir dung cing mdi trudng sinh trudng ngoai trir 2-3% huyét
thanh thai bo. Mé cdy chuyén th nam duoc lam dong, 1am tan bing va loc, va dich tan
duoc dung dé chuin bi gibng san xut va giéng hoat dong ké tiép.

Mai trudng dung dé san xudt giéng 13 gidng voi méi truong ding dé san xuét
gidng san xuat. P6i v6i moi trudng sinh trusng, MEM, OptiMEM hodc méi trudng
tuong duong 14 cac mdi trudng co ban c¢b thé duoc sir dung dé nudi cdy dong té bao
PK-15. Mdi trudng sinh trudng c6 thé dugc bd sung 1én t6i 10% huyét thanh bo, 1én téi
0,5% san phdm thuy phan lactalbumin, 18n t6i 0,5% albumin huyét thanh bo, va 1én téi
30ug/mL gentamixin. Dbi v6i moi trudng cho sy sinh san cta virut, MEM, OptiMEM
hodc moi truong tuong duong dugc st dung. Mai truong cho sy sinh san cia virut c
thé dugc bd sung 1én t6i 0,5% san phim thay phén lactalbumin, 1én t6i 2% huyét thanh
bo, 1én t6i 0,5% albumin huyét thanh bo, va 18n téi 30pug/mL gentamixin. Lén téi 5g/L
glucoza va 1én t6i Smmol/L L-glutamin c6 thé duoc thém vao mdi trudng sinh trudng
va/hodc moi trudng cho su sinh san cuia virut, néu can, dé duy tri cac té bao nay.

Virut gibng gbc cPCV1-2 duoc thém vao huyén phi té bao PK-15 va dugc hip
phu trong thoi gian 1én t&i 3 gio. Pha lodng virut giéng trong méi trudng sinh trudng co
ban dé tao ra mirc bdi nhiém (MOI) ndm trong khoang 0,1 — 0,0001.

Trude hét, cdy gidng té bao PK-15 vai virut gibng hoat dong khi nudi cdy té bao,
hozc khi dat t6i mirc nhap dong 20% dén 50%. Budc cdy chuyén ban dau nay co thé
duoc goi 1a “Phwong phap gy nhiém mot budc” dé san xuit 16 khang nguyén, hoic co
thé tiép tuc duoc dung dé cdy chuyén theo bac. Dé cdy chuyén theo bic, té bao PK-15
nhiém cPCV1-2 tiép tuc duoc nhén 1én t6i dot cdy chuyén 7 vai ty 16 1:5-20 dé virut
sinh san. Mai truong nudi cdy chira huyén phu té bao bi nhiém tir dot ciy chuyén trude
d6 doéng vai trd nguyén lidu gidng cho dot cdy chuyén tiép theo. U té bao nhiém
cPCV1-2 trong 3 dén 14 ngay ddi vi mdi dot cdy chuyén & 36 + 2°C khi té bao dat toi
murc nhap dong > 90%. Virut cPCV1-2 gdy ra cac thay ddi bénh 1y t& bao quan sat duoc
trong qua trinh virut ndy sao chép. Khi thu hoach, quan sat thiy vong tron t& bao va
méanh v& ndi dang ké. Ciing quan sét thdy rd méi trudng nudi ciy bi nhidm vi khuin
hodc ndm. Thoi gian U gifta cac 1an thu hoach dbi v6i khang nguyén cPCV dugc néu
trong Bang 1 duéi day:

Bang 1: Thoi gian t6i thiéu va ti da dé thu hoach khang nguyén cPCV
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Phuong phép Thoi gian tbi thidu va tdi da Gidi han nhiét d6
Gay nhiém mot bude 5 dén 16 ngay 36+ 2°C

Ciy chuyén theo bac (MSV + 3

, 16 dén 36 ngay 36 +2°C
dén MSV + 7)

Dich nudi ciy cPCV1-2 dugc thu hoach trong binh v6 tring va dugc ldy mau dé
thir nghiém mycoplasma bang phuong phap da biét. Nhiéu mé thu hoach c6 thé dugc
dan tir chai lan, binh phan Gng sinh hoc va binh truyén dich.

Truéc khi 1am bat hoat virut cPCV1-2 thu hoach dugc, mdt hodc nhiéu 16 khang
nguyén c6 thé dugce cd (vi dy, 1én t6i 60X) bang cach siéu loc. C6 thé rira thé co bang
dung dich mubi can bang dé 1am giam cac protein huyét thanh.

Phuong phap lam bét hoat, giam ddc luc hodc khir doc virut cPCV1-2 s& dugce
md ta. Sau khi ¢6 khang nguyén cPCV, thém Beta-propiolacton (BPL) vao thanh phan
virut cPCV1-2 da thu gom dé thu duoc ndng do khoang 0,2% thé tich. Tiép theo, khudy
dich virut da thu gom nay trong it nhat 15 phut rdi chuyén dich khang nguyén don thé
bét hoat sang binh v6 trung thtr hai. Duy tri dich khang nguyén da chuyén sang & 2 -
7°C, ¢6 khudy lién tuc, trong it nhit 24 gio. Sau it nhét 24 gid, thém phan BPL bd sung
thir hai 0,2% thé tich vao huyén phu d thu gom. Tiép theo, khudy céc thanh phan,
chuyén sang binh thtt ba, va duy tri & 2 - 7°C, ¢6 khudy lién tuc, trong thoi gian bd sung
khong it hon 84 gid. No6i chung, tong thoi gian 1am bat hoat khéng it hon 108 gio va
khong nhiéu hon 120 gid. Phuong phap lam bat hoat nay dwgc tom tat trong Bang 2
dudi day.

Bang 2: Phuong phap 1am bat hoat

i i . i Gidi han Thoi gian-Gid
Chat lam bat hoat Nong do cudi : N
nhiét do (toi thi€u/toi da)
. 0,4% the tich 2-7°C
Beta-propiolacton (BPL) ., , ) 108 - 120
(2 lan b0 sung x 0,2% the tich) | (w/khudy)

Viéc 1am bat hoat duogc két thuc béng cach thém dung dich natri thiosulfat c6
ndng d6 cudi khong qua 0,1M. Diéu chinh d6 pH ciia 16 khang nguyén da dugc 1am bt
hoat dén 6,8 bang NaOH hodc HC1. Sau khi lam bt hoat, 14y mau tir hdn hop dé thu
murc dd hoan thanh qué trinh 1am bt hoat. Chuin héa san pham khang nguyén cPCV1-
2 theo muc tiéu 16n hon 1,0 RP nhu do duoc béng ELISA vé hoat luc.
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Vi du 3: Xik Iy xuoi dong khdng nguyén M. hyo va thit nghiém phan tich doi véi cdc
khdng nguyén da dwoc xir ly nay

Xt 1v xudi dong khidng nguyén M. hyo:

Dich 1én men da duoc lam bit hoat (diéu ché dugc nhu dugc mé ta trén day
trong Vi du 1) duoc xtt 1y d6i v6i mdi nhom dugce chi ra 1a nhu sau. Céc khang nguyén
M. hyo da dugc xtr Iy ndy dugc st dung trong Vi du 4 dudi day.

T02: (toan don thé) khong dugc xi 1y.

T03: (10X UF ¢b) ¢b bing cach loc dong tiép tuyén bang mang c6 ngudng trong lugng
phéan tir 100 KDa (soi rng). Giam thé tich cudi dén 10X.

T04 & T05: (10X UF ¢6 va ly tim) thu gom té bao mycoplasma ¢ (tir T03) va rira mot
1an bang PBS bang cach ly tdim ¢ ~20000xg (Sorvall model RC5B).

T06 & T07: (10X ¢6) ly tdm dich 1én men dd duoc lam bét hoat & ~20000xg (Sorvall
RC5B) va rira mot 1an bang cach tao huyén phu lai té bao trong PBS tiép theo 1a ly tdm
bd sung. Giam thé tich cudi dén 10X.

T08: (10X cb va gia nhiét) cd va rira t& bao Mycoplasma thu duge ¢ TO6 va gia nhiét
dén 65°C trong 10 phuit.

T09: (Dich nbi khong chira té bao) dich nbi thu gom dwoc tir 1an ly tAm thir nhét nhu
duoc md ta dbi véi T06 duogc loc vo trung qua bd loc 0,2 micron (Nalgene).

T10: (Dich ndi khong chira té bao- xtr 1y bang Protein-A) tron dich ndi vo tring (diéu
ché duoc & T09) v6i nhua Protein A (Protein A Sepharose, Pharmacia Inc) theo ty 1¢
thé tich 10:1 trong 4 gio. Loai bé nhwa bang cach loc vo tring va bao quan dich loc & 2-
8°C. Quy trinh nay sir dung budc xir 1y protein A “xudi dong” sau 1én men dé loai bo
khang thé va phitc hop mién dich. Mic di sang ché khong loai trir bude xir Iy protein A
nguoc dong, song cac tac gia sang ché phat hién ra rang trong trudng hop ciia M. hyo,
budc xir Iy protein A nguoc dong dbi véi méi trudng sinh trudng cho ra két qua p46
thdp hon va khong 6n dinh so véi mdi truong khong dwoc xir Iy (s liéu khong duogc thé
hién).

Thir nghiém phén tich dbi véi céc khang neuyén da duoc xt 1y xudi dong ciia M. hyo

Céc ché phim khang nguyén M. hyo da dugc xu 1y xudi dong (diéu ché dugc
nhu dugc mo ta trén day) dugc tht nghiém vé su thu hdi khang nguyén p46 déc hi¢u

v6i M. hyo, va su c6 mit cta khang thé PCV2. Ngoai ra, cac ché pham khang nguyén
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M. hyo nay dugc thir nghiém vé su ¢6 mit ctia Torque Teno Virut (TTV), bao gdm kiéu
gen 1 (g1TTV) va kiéu gen 2 (g2TTV). Két qua duge thé hién trong Bang 3 dudi day.

Béang 3: Dic diém cia cac khang nguyén da duoc xir Iy xubi dong ctia M. hyo

M. hyo don thé | Khang thé PCV2 | gPCR DNA

Méu diu tri p46 RU/mL Ty 16 S/P JITTV | g2TTV
Toan don thé 809 0,248 1,00E+03 | 1,78E+03
10x UF ¢b 6666 0,819 1,00E+03 | 9,94E+03
10x UF ¢6 + ly tam 614 0,019 0 0
10x cb 763 -0,015 1,90E+02 | 1,91E+02
10x cb + gia nhiét 690 -0,012 0 2,07E+02
Dich ni khong chua té bao 719 0,242 420E+02 | 3,23E+03
Dich n6i khong chira té

' - E+
bio (Prot A) 826 0,014 0 2,06E+03

Theo Bang 3, su thu hoi khdng nguyén p46 dic hidu véi M. hyo duoc ching
minh d6i v&i mdi ché phdm khang nguyén duogc xt Iy xudi dong ctia M. hyo. Ngoai ra,
cac mau didu tri sau loai b thanh céng khang thé PCV2: 10X UF ¢6 & ly tdm, 10x ly
tam, 10X ly tAm & gia nhiét va dich ndi khong chira té bao (xir Iy bing Protein-A). Ddi
v6i TTV, cac miu diéu tri sau loai bo thanh cong gl TTV: 10X UF ¢b & ly tam, 10x ly
tdm & gia nhiét, va dich ndi khong chira té bao (xir Iy bang Protein-A). Chi duy nhét
mau didu tri ¢6 ky hiéu 10X UF ¢b & ly tAm loai bo g2TTV. Céc thé phan 14p Torque
teno virut, bao gém cac kiéu gen 1 va 2 duge md ta trong US20110150913, tai li¢u nay
dugce dwa vao ban mo ta ndy theo cach vién dan.

Do d3 biét trong linh vuc nay rang Protein A lién két véi IgG, ngudi c6 hiéu biét
trung binh trong linh vure nay hiéu rang khong chi khang thé PCV2, ma ca cac khang
thé lon khac, bao gém khéng thé PRRS, khéng thé HPS, va khéng thé STV s& duogc loai
bo mdt cach hiru hiéu nhd xtt 1y bang Protein-A. Piéu nay khién cho dich néi M. hyo
khong chira té bao duge xir Iy bang Protein-A 14 twong thich khong chi v6i khang
nguyén PCV2, ma con v6i céc khang nguyén lon khac do thiéu sy can thiép mién dich
gita c4c khang nguyén nay. Ngoai ra, viéc loai bd manh v khong phai té bao bao vé va
viéc loai bd globulin mién dich va cac phitc hop khang nguyén/globulin mién dich dugc
tin chic 14 tao ra vacxin an toan.

Vi du 4: Bao ché ché phidm vacxin thuc nghiém M. hyo
T4t ca céc vacxin M. hyo thuc nghiém déu c6 ndng do cudi cua ta chit

Amphigen 5%. Ngoai ra, tit ca cac vacxin déu dugc chudn héa véi p46 ELISA va bao
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quéan bing thimerosol. Cac ché phdm vacxin thuc nghiém duoc bao ché véi khang
nguyén M. hyo diéu ché duogc theo cac miu diéu tri T02-T10 trén ddy. Ngoai ra, miu
didu tri TO1 tuong ung voi thude vo (khong khang nguyén M. hyo, chi c6 ta chat
Amphigen 5%) trong khi miu didu tri T11 1a d6i ching duong tinh twong tng véi
vacxin M. hyo trén co s& bacterin hét han (RespiSure-ONE®, Pfizer Animal Health).
Céc ché phdm nay dugc mé ta trong Bang 4 dudi ddy.

Bang 4: Céc ché phdm vacxin thuc nghiém M. hyo

Mau diéu p46 dich | Khdng nguyén | T4  duoc | Thé tich ché
tri Loat IVP * don vi/ds M. Hyo (mL) (mL) phim (mL)
T01 ‘1[?5639 (Thute Chi ¢c6 Amphigen 5%, khong khang nguyén

T02 L100211A 452 279,36 250 1000

TO03 L100211B 452 6,78 50 200

T04 L100211C 452 73,62 50 200

TOS L100211D 816 132,90 50 200

T06 L100211E 452 59,24 50 200

T07 L100211F 816 106,95 50 200

TO8 L100211G 452 65,51 50 200

T09 L100211H 452 62,87 50 200

T10 L100211J 452 54,72 50 200

T11 A827870 Vacxin “RespiSure” hét han

*Investigational Veterinary Product (IVP): San pham thu y nghién ciru
Vi du 5: Danh gid hiéu lwc in vivo ciia vacxin M. hyo véi cdc khdng nguyén M. hyo
te cdc qud trinh xudi dong khdc nhau

Nghién ctru nay dugc thuc hién dé danh gia hiéu luc in vivo cla cic vacxin
Mycoplasma hyopneumoniae (M. Hyo) v6i cac khang nguyén M. Hyo tir cadc qua trinh
xudi dong khac nhau (different downstream process: DSP). Lon 3 tuan tubi dugc tiém
ching qua duong trong bap bang lidu duy nhit cta cac ché phdm vacxin khac nhau
dugc mo ta trong Bang 4 trén day. Mudi séu con duge xép vao mdi nhom diéu tri. Cho
lon ding liéu quyét dinh & 21 ngay sau khi tiém ching thé phan l4p thuc dia M. hyo
ddc. Md kham nghiém lon & 28 ngay sau lidu quyét dinh va 14y phdi va tinh diém sb
téng hop phi hop véi bénh nhim M. hyo. Tiéu chuén cha yéu phong ngira lidu M. hyo
quyét dinh 1a diém sb tdng hop cua phdi. Thuong duoc thira nhan rang c6 mdi quan hé
gitta kich thuéc ton thuong phdi do bénh viém phdi dia phwong gy ra va hiéu lyc phu

61 vai tde do sinh trudng. Bang 5 dudi ddy thé hién diém sb tdn thuong phdi dbi véi
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cac nhém didu tri trong tng. Y nghia thdng ké dwoc x4c dinh bang phan tich mo hinh
hén hop (Mixed Model Analysis) vé diém s6 phdi ddi v6i mbi nhom.

Béng 5: Két qua tén thuong phodi

pd6 RP Ersunfhf;reji Gisi han ,
2L ., Dbich/ : %  phoi | Tréi .z Y
bicu tri Mo ta .. | nguocth % | , 2 Trisop .
quan sat | ; c6  ton | ngugce nghia
duoc ton} . thuong thuong
phoi
TO1 Thude vo | N/A 11,7 1,2 - | N/A N/A N/A
(Amphigen 443
5%) ‘
T02 Toan don thé 13/15,6 | 1,2 0,1 —|TO1 so|0 Co
18,5 véi 02
T03 Toan don thé 13/11,9 | 0,3 0,0-2,8 | TOl so |0 Co
UF 10x véi 03
T04 UF 10x + ly|13/28,1 |59 0,0 — | TO1  so|0,1589 | Khong
tam 40,5 véi 04
T05 UF 10x + ly|24/48,2 |3,7 0,0 —|TO1 so|0,0309 |Co
tam 423 voi TOS
T06 10x ¢cd 13/30,4 | 4,7 0,0 —|TO1 so|0,0388 |Co
23,6 véi 06
T07 10x ¢cd 24/57,4 | 4,6 0,3 —| TO1 so|0,0323 | Co
37,3 véi TO7
TO8 10x C6 + gia| 13/17,7 | 4,5 0,3 —|TO1 so|0,0137 |Co
nhiét 21,7 voi TOS
T09 Dich ndi 13/14,1 |14 0,0 — | TO1 so|0,0004 |Co
(khong té bao) 33,0 véi TO9
T10 Dich nbi + 13/12,1 | 3,1 0,0 — | TO1 so|0,0004 |Co
Prot A 25,8 v6i T10
T11 RSO hét han 13/12,5 | 2,2 0,1 —| TO1  so|0,0009 |Co
32,1 voi T11

Theo Bang 5 trén ddy, két qua véi cac khang nguyén M. Hyo tir cac qué trinh
xu6i dong khac nhau chi ra ring tit ca cac vacxin thuc nghiém ngoai trir T04 déu khac
biét dang ké so v6i thude vo. Cac két qua ton thuong do M. hyo nay duoc v& thanh dd
thi trén Fig.1. Nhu duogc thé hién trén Fig.1, T04 cho két qud khong chép nhan dugc.
T4t ca cac nhom diéu tri khac déu khac biét dang ké so v6i thude vo (T01). Piém sb
tdng hop cta phdi chi ra rang T02, TO3 va T09-T11 cho muc phong ngira hitu hiéu nhit
ddi voi liéu M. hyo quyét dinh.

Hoat luc twong ddi ciia p46 ctia vacxin thuc nghiém duge danh gid bang thir

nghiém chit hép phu gin enzym kep khang thé kép (double antibody sandwich enzyme-
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linked immunosorbent assay: DAS ELISA). Két qua DAS ELISA ddi v6i p46 dugc thé
hién trong Bang 5 trén ddy chi ra ring tit ca cic vacxin thuc nghiém déu vuot quéa hoat
luc dich. Ngoai ra, hoat lyc twong di ciia p46 duge duy tri hodc gia ting trong qué
trinh bao quan vacxin trong thoi gian mot thang (s liéu khong dugc thé hién). Hoat luc
gia tiang theo thoi gian da duoc quan sét thdy & cac khang nguyén dugc ly tm véi ngoai
1 1a cac khang nguyén duoc gia nhiét. N6i chung, c6 18 “khung” té bao v ra theo thoi
gian va giai phong khang nguyén p46 lién két voi mang nhiéu hon trong trudng hop cia
khang nguyén duoc ly tam.

Vi du 6: Ddnh gid mirc dp twong thich ciia vacxin M. hyo vdi khdng nguyén PCV2

Nghién ctru nay dugc thuc hién dé danh gia mirc do twong thich cua vacxin thuc
nghiém M. hyo chtta khang nguyén M. hyo tir cdc qua trinh xudi dong khac nhau véi
khang nguyén PCV2. Cac ché phdm vacxin thuc nghiém M. hyo dwgc mb ta trong céc
Béang 4 va 5 trén day. Hoat luc twong ddi clia p46 quan sat duoc d6i voi cac vacxin nay
dwoc mo ta trong Bang 5 trén day. Mdi vacxin thuc nghiém M. hyo nay dugc két hop
v6i khang nguyén PCV2. Trong vi du nay, khang nguyén PCV2 la virut dang kham
PCV Typ 1-Typ 2 (Fostera PCV) diéu ché dugc nhu duge mo ta trén day trong Vi du 2.
Virut dang kham nay dugc dwa vao ché phdm & mirc ban dau khoang 1,6 <RP, trong d6
RP 1a don vi hoat lyc twong ddi xac dinh dugc bang phwong phap dinh luong khang
nguyén PCV2 ELISA (thir nghiém vé hoat luc in vitro) so véi vacxin so sanh hiéu
nghiém.

Céc ché phiam két hop M. hyo/PCV2 thuc nghiém dugc danh gia bang PCV2
ELISA. Két qua duoc thé hién trén Fig.2. Nhu duoc thé hién trén Fig.2, chi c6 céc ché
phdm khang nguyén M. hyo tlr cac qué trinh xudi dong sau 1a twong thich véi khang
nguyén PCV2: Siéu loc & ly tdm (T04 & T0S), ly tam (T06 & T07), ly tam + gia nhiét
(T08) va dich ndi dugc xir Iy bang Protein A (T10). Trong d6, dich ndi M. hyo dwoc xit
Iy biang Protein A 13 twong thich nhét véi khang nguyén PCV2 so vé6i dbi chimg thude
v chira virut dang kham va ta chat Amphigen, song khong c6 khang nguyén M. hyo.
Mitic virut PCV dang kham trong dich nbi duoc xir Iy bang Protein-A 1a 1,5 RP so vdi
1,69 RP ddi vé6i thudc vo. Do d6 két luén duoc rang khong cé hodc c6 & mic khong
dang ké su can thiép mién dich gitra ché phdm khang nguyén hoa tan M. hyo duge xir Iy

bang Protein A va khang nguyén PCV2 cua virut dang kham.
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Hiéu luc in vivo cta dich ndi duge xt ly béng Protein-A dugc chiing minh trong
Vi du 5 trén day cung véi cac két qua duge mo ta trong vi du nay chi ra rang dich ndi
duoc xir Iy bang Protein-A 14 co s rat hitu hiéu dbi véi cac ché phdm két hop M. hyo-
PCV2.
Vi du 7: Pdnh gid hiéu lwc ciia PCV2 ciia vacxin két hop PCV2/M. hyo trong mot lo
trong cdc ché pham ta chit khdc nhau

Nghién ctru nay duoc thiét ké dé danh gia hiéu luc cia PCV2 cua vacxin két hop
PCV2/M. hyo trong mdt lo trong cac ché phdm t4 chdt khac nhau. Trong vi du nay,
khang nguyén PCV2 12 virut dang kham PCV Typ 1-Typ 2 chét (Fostera PCV). Virut
dang kham nay duoc két hop véi ché pham khang nguyén hoa tan M. hyo 1a hau nhu
khong chira IgG (tire 12 dich ndi duge xit Iy bang Protein A).
Xu 1y dich:

Dich 1én men M. hyo da duogc lam bét hoat (dugc mo ta trén day trong Vi du 1)
dugce xur ly dbi v6i mbi nhém duoce chi dinh 12 nhu sau.
T02-T04: Toan bd dich 1én men chira té bao M. hyopneumoniae sbng (duoc mo ta trén
day) duge ly tim & ~20000xg (Sorvall RC5B) va thu gom dich ndi va khir tring qua b
loc 0,2uM. rProtein A Sepharose (s& phan 17-5199-03, GE Healthcare) dugc bao trong
cot sic ky 1L. Sau khi loai bé dung dich dém bao quan va xir Iy bang 2 thé tich cot axit
axetic 1M, c4n bang nhua nay bang 5 thé tich cot dung dich dém NaPO4 50mM/NaCl
IM, pH=7,04. Khoang 2 lit dich chta khang nguyén M. hyopneumoniae da loc/lam
trong dugc dua qua nhua Protein A & Iuu tc 100cm/gid. Thu gom dong chay qua va
khtr trung qua b0 loc 0,2uM.
TO05: Pay la dbi ching dwong tinh twong tng v6i ché phdm kiéu Fostera PCV (khong
khang nguyén M. hyo). Mtrc virut dang kham trong ché phdm kiéu Fostera PCV nay la
xap xi mic bao ché lidu gy mién dich téi thiéu (Minimum Immunizing Dose: MID).
Virut dang khdm dugce dua vao cic vacxin thuc nghiém PCV2/M. hyo & mic bao ché
tuong tu.

T4t ca cac vacxin PCV2/M. hyo thuc nghiém déu dugc bao ché véi cac ché
phim t4 chit khac nhau. Cac vacxin thuc nghiém nay dugc bao ché véi cac khéng
nguyén M. Hyo dugc xtt Iy theo cic mau diéu tri T02-T04 trén ddy. Ngoai ra, mau didu

tri TO1 tuong Gmg vai thude vor (nude mubi vo tring).
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T4t ca cac vacxin déu dugc chuidn héa bang ELISA ddi véi p46 va bao quan
bing thimerosol. Cac ché pham thuc nghiém nay dwgc mod ta trong Bang 6 dudi day,
trong d6 ky hiéu * chi khang nguyén M. Hyo tir gidng M. Hyo téng, dich nbi dugc xir
Iy bing Protein A va ky hiéu ** chi loat san pham tha y nghién ctru (IVP).

Béng 6: Céc ché phdm vacxin thuc nghiém PCV2/M. hyo ding cho nghién ctru vé hidu
luc cia PCV2

Khang
Khang nguyén
nguyén M. Thanh  phin
Piéu tri Loat IVP ** PCV1-2 | Hyo* Ta duoc khac
To1 87-24;4-1)‘K NA Nusc mudi vo
(Thuoc vo) trung
T02 L0411RK08 SP-dau 10%
T03 L0411RKO09 Amphigen 5%
7,5RP | Amphigen 5%
T04 L0611RKO03 LORP + NA
SLCD 5%
T0S L0611RK04 NA SLCD 20%

Lon 3 tudn tudi duge tiém ching qua duong trong bip bang liéu duy nhét ciia
cac ché pham vacxin khac nhau dugc mo ta trong Bang 6 trén ddy. Mudi séu con dugc
xép vao mdi nhom diéu tri. Cho lgn dung lidu quyét dinh & 21 ngay sau khi tiém chiing
thé phén 13p thuc dia PCV2 ddc.

Fig.3 1a d thi thé hién két qua virut huyét PCV2 (PCR dinh lugng PCV2: PCV2
Quantitative PCR) quan sat dwoc v6i cac nén ta chat khac nhau. Can luu y ring virut
huyét PCV2 duoc ding lam bién hiéu luc so cdp. Két qua virut huyét PCV2 duogc thé
hién dudi dang s6 ban sao ADN/ml. Nhu duge thé hién trén Fig.3, tit ca cac mau didu
trj déu c6 murc virut huyét thdp hon dang ké so véi thude vo vao ngay 28, 35 va 42
(ding lidu quyét dinh 13 vao ngay 21). T4 duoc SP-ddu 10% c6 muc virut huyét thip
hon dang ké so v&i Amphigen 5% vao ngay 28 va 35. T4 dugc Amphigen 5% +SLCD
5% c¢6 mirc virut huyét thp hon dang ké so v6i Amphigen 5% vao ngay 28 va 35. Nén
ta chat SLCD 20% c6 muc virut huyét thip hon dang ké so v6i Amphigen 5% vao ngiy
28,35 va42.

Huyét thanh hoc PCV2, su thai PCV2 qua phan, sy thai PCV2 qua miii, dap tmg

mién dich qua trung gian té bao (Cell Mediated Immune: CMI), sy tiéu bach huyét, va
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hoéa m6 mién dich (Immunohistochemistry: IHC) ciing dugc theo ddi dudi dang bién
hiéu Iyc thir cdp. Cac két qua nay s& duoc md ta dudi day.

Fig.4 1a dd thi thé hién két qua PCV2 ELISA vao ngay 1, 20 va 42 cta nghién
ctru (ding liéu quyét dinh 1a vao ngay 21). Vi tri cia mdi mau dugc thé hién duéi dang
ty 1& mau/duong tinh (S/P). Nhu duogc thé hién trén Fig.4, SLCD 20% la miu diéu tri
duy nhit khéc biét dang ké so véi thude vo (T01) vao ca ngay 20 13n ngay 42. Tuong
tu, Amphigen 5% 12 mau diéu tri duy nhét khac biét dang ké so vdi thube vor vao ngay
20.

Fig.5 1a d6 thi thé hién murc thai PCV2 qua phan thu duge véi cac nhom didu tri
T02-T04 so v&i thube vor (TO1). Két qua dugc thé hién dudi dang sb ban sao ADN ciia
PCV2/ml. Két qua trén Fig.5 chi ra ring tit ca cac nhém didu tri déu c6 mic thai qua
phan thap hon dang ké so véi thudc vor vao ngay 42. Ngoai ra, Amphigen 5% & SLCD
5% (T04) c6 murc thai qua phan thip hon dang ké so v6i Amphigen 5% (T03) vao ngay
42. Khong ghi nhan duogc sy khac biét diu tri nao khac.

Fig.6 14 dd thi thé hién murc thai PCV2 qua miii thu dugc vgi cdc nhom diéu tri
T02-T04 so v6i thude vor (T01). Két qua duoc thé hién dudi dang sé ban sao ADN cua
PCV2/ml. Két qua trén Fig.6 chi ra ring tit ca cac nhom diéu tri déu c6 murc thai qua
miii thip hon dang ké so véi thudc vor vao ngay 42. Ngoai ra, SLCD 20% (T05) ¢6 mirc
thai qua miii thdp hon déng ké so véi Amphigen 5% (T03) vao ngay 42. Khong ghi
nhén dugc su khac biét diéu tri nao khac.

Fig.7 (A & B) 12 hai dd thi thé hién két qua cua thir nghiém interferon-gama
(IFN-y) do d4p tmg Mién dich qua trung gian té bao (CMI) dic hiéu vi PCV2. Két qua
vé CMI duoc thé hién 14 sau tiém chung/trude lidu quyét dinh (Fig.7A), va sau tiém
ching/sau lidu quyét dinh (Fig.7B). Trong cac dd thi ndy, su kich thich 5 x 10° dugc coi
1a déng ké (...). T4t ca cac vacxin thuc nghiém PCV2/M. hyo déu c6 dép tng IFN- vy
sau tiém ching phét hién dwgc. SP-dau 10% (T02) cho dép g IFN- y sau tiém ching
manh nhat. SLCD 20% (T05) tao ra dap g sém hon, son dap tng thdp nhét vao ngay
20. C6 dap tmg cao sau lidu quyét dinh, dac biét 1a quan sat thdy & nhom thube vo.
Ngoai ra, dép ung sau lidu quyét dinh 13 thip hon & cac nhém didu tri lon duge tiém
chiing so v6i nhom thude vo.

Béang 7 dudi ddy thé hién muc tiéu bach huyét thu duoc véi cac nhom didu tri

thuc nghiém trai nguoc véi thudc vo.
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Bang 7: M6 bénh hoc (su tiéu bach huyét) PCV2

Mitc tiéu bach huyét Tréai nguogc véi thude vor
Diéu tri Duong tinh | Amtinh | % d3 ting duong tinh | Tri s6 P Y nghia
Thudc vo 9 7 56% NA NA
SP-dau 10% 1 15 6% 0,0059 Co
Amphigen 5% 1 15 6% 0,0059 C6
0
fg’LpélD 5%5 /o 0 16 0% 0,0008 Co
SLCD 20% 1 15 6% 0,0059 C6

Két qua trong Bang 7 trén ddy cho thdy rang tit ci cic vacxin déu tao ra su
phong nglra manh d6i véi sy tidu bach huyét. Ciing khong quan sat thdy cac trai ngugc
didu tri vacxin c¢6 ¥ nghia thdng ke.

Bang 8 dudi diy thé hién hda mé mién dich thu duoc véi cac nhoém diéu tri thuc
nghiém trai nguoc véi thude vo.

Bang 8: Mo bénh hoc (héa md mién dich) di véi PCV2

Hoéa md mién dich Tréi nguoc v6i thude vor
Diéu trj Duong tinh Am tinh o da timg Tri s6 P Y nghia
duong tinh
Thude vor 12 4 75% NA NA
SP-dau 10% 0 16 0% 0,0001 Co
Amphigen 5% 1 15 6% 0,0002 Cé
Amph 5% 0 16 0% 0,0001 Co
+SLCD 5%
SLCD 20% 0 16 6% 0,0001 Cé

Két qua trong Bang 8 trén ddy cho thiy rang tit ci cic vacxin déu tao ra su
phong ngira manh dbi v6i sy khu trd PCV2 nhu duoc chimg minh bang héa md mién
dich. Ciing khong quan sét thdy cac trai nguoc diéu tri vacxin ¢6 y nghia thdng ké.

Két luan, két qua trong vi du ndy ching minh rang ché phim khang nguyén hoa
tan M. hyo khéng ngan can hiéu luc cia PCV2. Két qua nay cling cho thiy ring tit ca
cac ché phém vacxin thuc nghiém PCV/M. hyo déu co hidu luc chéng lai lidu PCV2
quyét dinh. Ngoai ra, két qua nay chi ra ring c6 su khac biét vé& sd va théng ké nhat
dinh thu dugc véi cac ché phém t4 chét khac nhau, v&i SP-dau 10% cho hiéu lyc manh
nhét,
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Vi du 8: Ddnh gid hiéu lwc ciia M. hyo cia vacxin két hop PCV2/M. hyo trong mét lo
véi cdc ché phdm ta chit khdc nhau

Nghién ctru nay dugc thiét ké dé danh gia hiéu luc ciia M. hyo cta vacxin két
hop PCV2/M. hyo trong mdt 1o véi cac ché phim t4 chét khac nhau. Khang nguyén M.
hyo duoc két hop v6i Circovirut lon (virut chét dang kham Typ 1-Typ 2, hoic PCV1-2)
trong mot lo.

X ly dich:

Dich 1én men M. hyo da dugc lam bt hoat (dugc mo ta trén day trong Vidu 1)
dugc xu ly d6i v6i mdi nhém dugc chi dinh 12 nhu sau.

T02-T04: Cac nhém didu tri nay 1a giéng nhu dugc mo ta dbi véi cac nhom didu tri
T02-T04 trong Vi du 7 trén day.

T05: Nhom nay dugce bao ché véi té bao M. hyo dugc lam bt hoat (M. hyo bacterin)
nhu dugc md ta trong Vi du 1 trén day dudi dé muc “Lén men va 1am bét hoat”.

T4t ca cac vacxin PCV2/M. hyo thuc nghiém déu dugc bao ché véi cac ché
phdm ta chét khac nhau. Cac ché phim vacxin thuc nghiém nay dugc bao ché véi cac
khang nguyén M. Hyo duoc xtt Iy theo cdc nhom diéu tri T02-T04. Ngoai ra, nhém didu
tri TO1 twong tng v6i thude vo (nude mubi vo tring). Nhom diéu tri TO5 14 dbi ching
dwong tinh twong tng véin vacxin RespiSure® hét han, 1a vacxin trén co s¢ M. hyo
bacterin (Pfizer Animal Health).

Céc ché phdm thuc nghiém nay dugc mb ta trong Bang 9 dudi déy, trong d6 ky
hidu * chi khang nguyén M. Hyo tir gibng M. Hyo téng, dich nbi dugc xir 1y bang
Protein A va ky hiéu ** chi loat san phdm tha y nghién ctru (IVP).

Béang 9: Céc ché phdm vacxin thuc nghiém PCV2/M. hyo ding cho nghién ctru vé hiéu

luc ctia M. hyo trong cac ché pham t4 chit khac nhau

Khéang Khang
Diéu tri Loat IVP** | nguyén | nguyén Téa dugc Khac
PCV1-2 | M. Hyo*

Nudc
TO1 87'2i4'9K NA mudi vo
(Thude vo) .
trung
T02 L0411RK08 SP-dau 10%
1,L6RP |7,5RP : NA
T03 L0411RK09 Amphigen 5%
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Khang Khéng
Piéu tri Loat IVP** | nguyén | nguyén T4 dugc Khac
PCV1-2 | M. Hyo*

Amphigen 5%
T04 L0611RK03 +

SLCD 5%
TO5 A827870 Vacxin “RespiSure” hét han

Lon 3 tuan tudi duoc tiém chung qua dudng trong bip bang liéu duy nhat cua
cac ché phdm vacxin khac nhau dugc mo ta trong Bang 9 trén ddy. Mudi bn con duoc
Xép vao ca nhém thudc vo 13n nhom SP-dau 10%, 13 con duoc Xép vao nhom dbi
ching duong tinh, va 16 con duoc xép vao cid nhém Amphigen 5% 1in nhom
Amphigen 5% + SLCD 5%.

Cho lgn ding lidu quyét dinh & 21 ngay sau khi tiém ching thé phan 1ap thuc dia
M. hyo ddc. M kham nghiém lon & 28 ngay sau lidu quyét dinh va lay phdi va tinh
diém s tong hop phit hop v6i bénh nhim M. hyo. Bang 10 du6i diy thé hién diém sb
t6n thuong phdi déi véi cac nhom didu tri twong Gng. Y nghia théng ké duoc x4c dinh
bang phan tich m6 hinh hdn hop (Mixed Model Analysis) v& diém sb phdi dbi voi mbi
nhom.

Béng 10: Tén thuong phdi do M. hyo

Diéu tri S6 con Tén thuong phoi Gié6i han % ‘gén
Trung binh LS thuong phoi
Thude vo (T01) 14 13,1% 0,1 -50,5
SP-dau 10% (T02) 14 4,3% 0,0 -50,8
Amphigen 5% (T03) 16 4,7% 0,0 -38,5
Amph 5%+SLCD 5% (T04) 16 12,0% 0,1 —55,8
RSO hét han (T05) 13 2,28% 0,0 -34,5

Nhu duoc chi ra trong Bang 10 trén ddy, nhém thude vo ¢6 diém so ton thuong
phdi trung binh 1a 13,1%, so v6i cac nhém didu trj SP-dau 10% va Amphigen 5% c6
diém s6 t6n thuong phdi trung binh 14n lwot 14 4,3% va 4,7%. Ca hai ché phdm SP-dau
10% va Amphigen 5% déu cho mtic d¢ ton thuong phdi giam va/hodc dugc ngan ngira.
Do d6, cac vacxin PCV/M. hyo thuc nghiém bao ché véi SP-dau 10% hoidc Amphigen
5% dugce coi 1a c6 hiéu lyc. Khang nguyén PCV?2 rd rang khong ngén can hiéu luc cua
M. hyo cua cac ché phdm nay.

Nguge lai, nhém Amphigen 5% + SLCD 5% c6 diém sb ton thuong phdi trung
binh 1 12,0%, két qua nay khong chdp nhén dugc ¢ chd né khong khac biét so véi
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thubc vo. Két qua 13, vacxin PCV/M. hyo thuc nghiém bao ché véi Amphigen 5% +
SLCD 5% duogc coi 1a khdng c6 hiéu luc.

Cén luu ¥ ring do sb lon giam va kha ning bién di cao vé viéc tinh diém s ton
thuong phdi nén khong thé két luan chung minh dwogc hiéu luc diéu tri thong ké trong
nghién ctru nay. Do d6, da quyét dinh ring nghién ctru khac s& duoc thiét ké dé thu
nghiém hiéu lyc ciia M. hyo cta cac ché pham thuc nghiém PCV/M. hyo trong SP-dau
10%. Nghién ctru lap lai nay dugc thé hién trong Vi du 9 duéi day.

Vi du 9: Ddnh gid hiéu lwe ciia M. hyo ciia vacxin két hop PCV2/M. hyo trong mét lp
trong SP-diu 10%

Nghién ctru nay dugc thiét ké dé danh gia hiéu lyc ctia phan doan M. hyo cia
bbn vacxin PCV2/M. hyo thuc nghiém (loat LO711RK11, LO711RK12, LO711RK13 va
L0711RK 14 trong Bang 11 dudi ddy) bao ché bang cac quy trinh san xuit M. hyo ¢6 str
dung Protein A dé loai b IgG so véi cc vacxin ddi ching bao ché bang quy trinh san
xuét M. hyo chudn. mdi mot trong bdn vacxin PCV2/M. hyo nay déu chtra SP-dau 10%
lam ta duoc.

Xu ly dich:

T02: Khang nguyén M. hyopneumoniae dugc 1am bat hoat duoc mo ta dudi dé muc
“Lén men va 1am bét hoat” trong Vi du 1 trén day.

T03 va T04: Bao ché véi té bao M. hyopneumoniae duge lam bét hoat nhu dugc mo ta
duéi & muc “Lén men va lam bt hoat” trong Vidu 1 trén day.

TO05: Xir Iy mdi trudng bing Protein A dé nudi cdy M. hyopneumoniae. PPLO (dugc tao
ra tir tim lon) dugc didu ché theo huéng din ciia nha san xuét (tac 1a 21g/L) va dung
dich chiét nAm men dugc diéu ché & 21g/LL theo USP. Thém dung dich chiét ndm men
vao PPLO & 6,25% va khir trung hdn hop thu dwoc bang cach gia nhiét dén 121°C trong
> 30 phut. Piéu ché xystein hydroclorua & 90g/L va loc v trung. Didu ché dung dich
dextroza bang cach thém 450g dextroza/lit nugc USP tiép theo 1a khir tring bing nhiét.
Pé didu ché mdi trudong cudi, thém huyét thanh lon vao méi truong bazo 10% tiép theo
1a xystein & 0,01% va dextroza & 1,0%. Khéng thé trong méi truong PPLO diy du dugc
loai bé bing cach xir Iy bang protein A. N6i vin tit, bao mot lit rProtein A Sepharose
(s6 phan 17-5199-03 GE Healthcare) trong ¢ot thily tinh (10 X 11,5c¢m). Sau khi loai bo
dung dich bao quan, xir 1y c6t bang 2 thé tich c¢ot axit axetic IM. Can bang nhya nay
bang 5 thé tich cot 50 mM NaPO4, dung dich dém NaCl 1M (pH=7,0). Nap 15 lit mdi
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truong PPLO ddy da 1én nhua & luu tdc tuyén tinh 140cm/gid. Thu gom dong chay qua
va khir tring qua bd loc 0,2 micron (Sartorius). Moi trudong da duoc xtt ly nay dugce
dung dé té bao M. hyopneumoniae sinh san nhu dwgc mo ta dudi d& muc “Lén men va
lam bt hoat” trén day. Toan bd gidng da dwoc lam bat hoat (chira té bao) dwgc bao ché
thanh vacxin cubi.

T06: Té bao M. hyopneumoniae dugc lam bt hoat duoc diéu ché nhu duge mo ta dudi
dé muc “Lén men va lam bat hoat” trong Vi du 1 trén day. Dich 1én men duoc lam bét
hoat dwoc ly tim & ~20000xg (Sorvall RC5B) trong 30 phut va khir tring dich ndi qua
bo loc 0,2uM. Bao 115ml nhua rProtein A (sé phén 12-1279-04, MAbSelect, GE
Healthcare) trong cot sic ky (5x6cm). Sau khi loai bé dung dich dém bao quan va xir 1y
bing 2 thé tich cot axit axetic IM, cin bing nhya ndy bang 5 thé tich cot NaPO4
50mM/dung dich dém NaCl 1M, pH=7,01. Khoang 1,2 lit dich chtra khang nguyén M.
hyopneumoniae da loc/lam trong dwoc dua qua nhya Protein A ¢ luu tdc 120cm/gio.
Thu gom dong chay qua va khir truing qua bd loc 0,2pM.

T07: Té bao M. hyopneumoniae dugc lam bét hoat dugc diéu ché nhu duge mo ta dudi
dé muc “Lén men va lam bat hoat” trong Vi du 1 trén dady. Dich Ién men dugc lam bét
hoat duoc 1am trong bang cach loc dong tiép tuyén. Néi van tit, bd loc polyete sulfon
(GE HealthCare, s6 phin 56-4102-71) c6 ¢& 18 danh dinh 0,2uM duge khir tring bing
dung dich natri hydroxit 0,5N tiép theo 1a rira k§ bang nudc USP v6 tring. Dich nuodi
céy mycoplasma dugc lam bat hoat dugc dua vao thiét bi & tbc @6 tai tudn hoan la
14,6L/phtt va ap sudt qua mang 1a 2-3,4 PSI. Viéc 1am trong dugc thyc hién ¢ nhiét do
trong phong. Thu gom dich loc va bao quan & 2-80C cho dén khi xt 1y tiép. Bao 115ml
nhya rProtein A (s6 phin 12-1279-04, MAbSelect, GE Healthcare) trong cot sdc ky
(5x6c¢m). Sau khi loai bo dung dich dém bao quan va xir 1y bang 2 thé tich cot axit
axetic 1M, c4n bing nhya nay bang 5 thé tich cot NaPO4 50mM/dung dich dém NaCl
IM, pH = 7,01. Khoang 2,3 lit dich chtra khdng nguyén M. hyopneumoniae da loc/lam
trong dugc dwa qua nhya Protein A & Iuu tdc 120cm/gid. Thu gom dong chiy qua va
khtr tring qua b loc 0,2uM.

TO08: Té bao M. hyopneumoniae duge lam bét hoat duge didu ché nhu duoc moé ta dudi
d& muc “Lén men va lam bat hoat” trén day. Dich Ién men dugc lam bét hoat dugc ly
tam & ~20000xg (Sorvall RC5B) trong 30 phiit va khir tring dich ndi qua bd loc 0,2uM.
Bao 115ml rProtein A Sepharose (s6 phan 17-5199-03 GE Healthcare) trong cot sdc ky
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(5x6cm). Sau khi loai bé dung dich dém bao quan va xi 1y bang 2 thé tich cot axit
axetic 1M, can br:ing nhya nay béng 5 thé tich cot NaPO4 50mM/dung dich dém NaCl
1M, pH=7,01. Khoang 1,2 lit dich chita khang nguyén M. hyopneumoniae da loc/lam
trong dugc dua qua nhua Protein A ¢ luu tdc 120cm/gio. Thu gom dong chay qua va
khtr traing qua bg loc 0,2uM.

Céc ché phim vacxin thuc nghiém dugc bao ché véi cac khang nguyén M. Hyo
duoc xtr 1y theo cac miu diéu tri T02-T08 trén day. T02, TO3 va T04 tuong tmg véi cac
d6i chting duong tinh. Ngoai ra, miu diéu tri TO1 twong tmg véi thude vo (nude mudi
v trung).

Céac ché phdm thuc nghiém nay duoc mé ta trong Bang 11 dudi ddy. Khang
nguyén M. hyo twong ting véi khang nguyén M. hyo tir gidng M. Hyo téng, dich ndi
duoc xir Iy bang Protein A. Thong tin trong cot “xir Iy bang Protein A” chi dich ndi M.
hyo duge xtr Iy bang Protein A trudc hodc sau 1én men.

Bang 11: Cac ché pham vacxin thuc nghiém PCV2/M. hyo ding cho nghién ciru vé
hiéu Iuc ctia M. hyo trong ta chit SP-dau

X 1yl Phuong
. Khéng Khéng | |
bicu bang phap lam | Tén loai
_ Loat nguyén | nguyén Ta duoc Khéc
tr1 Protein | trong Protein A
PCV1-2 | M. hyo ,
A dich noi
Nuédce
TO1 |LO311AS11 |NA mubi v
trung
' , Amphige
T02 |A828718 NA 13 RespiSure One hét han
n
M. hyo khéng duoc xir ly bang
T03 |LO711RKO09| 1,5 RP
Protein A va ¢c6 PCV-2
M. hyo khong dwoc xur Iy bang
T04 |LO711RK10| NA . NA
Rp Protein A va khong c6 PCV-2 SP-dau
7,5
TO5S |LO711RK11 Truée | NA Sepharose | 10%
TO6 |[LO711RK12 L5 RP Sau Ly tam MAbSelect
T07 [LO711RKI13| Sau Loc MAbSelect
T08 |LO711RK14 Sau Lytam | Sepharose
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Lon 3 tudn tudi dugc tiém ching qua dudng trong bip bang lidu duy nhét cua
cac ché pham vacxin khic nhau dugc md ta trong Bang 11 trén ddy. C6 18 con dugc
xép vao mdi nhém. Cho lon dung lidu quyét dinh & 21 ngay sau khi tiém ching thé
phén lap thuc dia M. hyo ddc. Mb kham nghiém lgn & 28 ngay sau lidu quyét dinh va
liy phéi va tinh diém s6 téng hop phit hop v&i bénh nhim M. hyo. Fig.8 (A & B) thé
hién diém sé tén thuong phdi ddi voi cac nhém didu tri twong tng. Y nghia thdng ké
duoc x4c dinh bing phan tich mé hinh hdn hop (Mixed Model Analysis) vé diém s
phdi d6i v6i mdi nhom.

Két qua vé tén thuong phdi trén Fig.8A va 8B chi ra ring trong tit ca cac mau
diéu tri, chi ¢6 hai mau (T07 va T08) c¢6 100% sb logn nim trong danh muc cé ton
thwong phdi <5%. Can luu y ring khac biét théng ké manh dugc quan sat thiy trong
nghién ctru nay.

Két qua trong vi du nay ching minh hiéu lyc cia M. hyo trong ché phdm thuc
nghiém PCV2/M. hyo trong mét lo ¢6 st dung dich ndi duoc xir Iy bang Protein A va
stir dung SP-dau 1am ta dugc. Ngoai ra, Vi du 7 trén day chimg minh hiéu luc ctia PCV2
trong ché phém PCV2/M. hyo trong mot 1o c6 st dung dich ndi duoc xur ly béng Protein
A va st dung SP-dau 1am t4 dugc. Tom lai, hiéu luc cta cad M. hyo 1an PCV2 déu dugc
chimg minh trong ché pham két hgp PCV2/M. hyo trong mét lo ¢ st dung dich nbi
duogc xur 1y bang Protein A.

Vidu 10: Do an toan in vivo trong vacxin thuc nghiém PCV2/M. hyo

Nghién cttu nay dugc thuc hién dé danh gid dd an toan in vivo clia céc vacxin
PCV2-M. hyo thuc nghiém bao ché dwoc ¢ lidu khang nguyén tdi da trong cic ché
phim ta chit khac nhau & dong vat chu khi sit dung & do tudi thap nhit (3 tuan tudi).
Céc nén ta chit khac nhau dugce danh gia dé x4c dinh nén ta chéit nao trong sb d6 cho
profin an toan chap nhan dugc trén co s¢ nhiét do, phan ing & vi tri tiém va quan sat
lam sang. Ché phim SLCD 20%/SP-ddu 10% dugc dung lam dbi chimg dwong tinh
(“khéng an toan”) do cac vin dé mo hoc véi cac phan tmg & vi tri tiém quan sat dugc
bdi nhém nghién ctru ndy va cc van dé khéc.

Xu 1y dich:

Tét ca cac vacxin déu dugc bao ché vdi khang nguyén M. hyopneumoniae duge

1am bét hoat dwoc mo ta dudi d& muc “Lén men va 1am bt hoat” trong Vi du 1. Khang

nguyén M. hyo toan don thé duoc st dung do né duge biét 1a chira cac khang nguyén

-46-



31795

M. hyo hoda tan va khong hoa tan, ngoai cac globulin mién dich va phirc hop mién dich
ma c6 thé loai bo dugc sau khi xir ly bé‘mg protein A. Co thé két luan hop ly réng viée
loai b6 manh v té bao khong hoa tan va globulin mién dich va phirc hgp mién dich s&
chi 1am ting thém dd an toan cta ché phim vacxin. Dy tinh clia nghién ctru nay 1a thir
nghiém mot cach nghiém ngit do an toan cta cdc ché phdm ta chit khac nhau chira
khéang nguyén PCV2 va khang nguyén M. hyo. Cac khang nguyén PCV2 va M. hyo
duoc bao ché & mirc giai phong téi da dé danh gia thém d6 an toan. Cac ché pham thuc
nghiém nay duoc mo ta trong Bang 12 duéi day. IVP chi san phdm thu y nghién ctu
(IVP).

Bang 12: Cac ché phdm vacxin thuc nghiém PCV2/M. hyo ding dé nghién ctu vé& do

an toan
Khéng Khéng Thé tich
Loat IVP nguyén nguyén Ta dugc Khac vacxin t6i
PCV1-2 | M. Hyo* thiéu (mL)
Nude
87-244-DK NA mubi vo NA
(Thuoc vo) \
trung
L0411RK15 SP-dau 10% 200
L0411RK16 Amphigen 5% 200
1 V)
L0611RK05 Ajnspiucggnsf//" NA 200
TARP 13 RP SLCD 2O‘V0
L0611RK L 200
0611RKOS + SP-dAu 10%

* Khang nguyén M. Hyo = tlr giéng M. Hyo tong (khang nguyén toan don thé).
Céc thong sb an toan ding trong nghién ctru ndy 13 profin nhiét do truc trang va

phan tmg & vi tri tiém. Két qua ctia nghién ctru nay chi ra ring tit ca cac nén ta chit dua
ra déu cho profin an toan chip nhan dugc vé profin nhiét dd tryc trang va quan sat [am
sang (két qua khong dugc thé hién). chi c6 SLCD 20% + SP-ddu 10% (ttrc 1 dbi ching
dwong tinh) 13 khac biét dang ké so v6i vacxin thudc v va c6 nhiéu phan Gng nghiém
trong & vi tri tiém (két qua khong duoc thé hién).
Vi du 11: Diéu ché khdng nguyén M. hyo dwoc xi Iy bang Protein A ding cho cdc
nghién ciiu then chot

Fig.9 1a so 0 tién trinh thé hién mét phuong 4n vé quy trinh san xuit ding dé
diéu ché khang nguyén M. hyo duoc xit Iy bing Protein twong thich véi PCV2. Toan bd

giébng M. hyo dugc lam bét hoat dugc 1am trong t& bao bang cach loc dong tiép tuyén.
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N6i vén tit, bd loc polyete sulfon (GE Healthcare, sb phan 56-4102-49) c6 ¢& 16 danh
dinh 0,45uM duogc khtr tring bang dung dich natri hydroxit 0,5N tiép theo 13 rira k§
bing nudc USP v tring. Dich nudi cdy mycoplasma duoc 1am bat hoat duoc dua vao
thiét bi ¢ téc do tai tudn hoan 1a 11,0L/phut va 4p suit qua mang 1a ~5 PSI. Viéc lam
trong duoc thuc hién & nhiét do trong phong. Thu gom dich Igc va bao quan & 2-8°C
cho dén khi xir 1y tiép.

Sau khi 1am trong, xit ly dich chira khang nguyén bing nhua protein A dé lam
giam muc khang thé. No6i van tit, bao nhua protein A MAbSelect (GE Healthcare)
trong cOt thuy tinh téi d6 cao 12cm. Can bing nhya nay biang 5 thé tich cdt natri
phosphat 50mM, dung dich dém NaCl 250mM (pH=7,0). Nap dich chtra khang nguyén,
tuong duong véi 10 thé tich cot, 1én nhwa ¢ Iuu tde tuyén tinh 100cm/gid. Thu gom
dich qua cot va loc vo tring qua bd loc 0,2 micron. Téi tao cot bang cach cho 3 thé tich
cot dung dich axetat 25mM c6 dd Ph=3,7 tiép theo 1 4 thé tich cot dung dich axit axetic
1M chay qua. Do cic mirc khang thé khang PCV2 va khang nguyén M. hyopneumoniae
trong dich khang nguyén cudi ldn luot bing ELISA khang thé ddc hiéu véi PCV2 va
ELISA dinh luong khang nguyén p46.

Vi du 12: Hiéu lwc ciia phan doan dang khim PCVI-2 sau khi ding qua duwong
trong bdp vacxin két hop PCV2/M.hyo trong mét lp trong SP-diu 10%

Nghién ctru trong vi du duoc thiét ké dé danh gia hiéu luc cta phan doan virut
chét dang kham PCV1-2 ctia vacxin két hop PCV2/M.hyo trong mdt lo thuc nghiém,
ding mét 1an cho lon 21+3 ngay tudi va dung lidu quyét dinh bang thé phan lap PCV2
doc & khoang 6 tuan tudi.

Bén vacxin nhi gia PCV1-2/M.hyo thuc nghiém & cdc mirc lidu khang nguyén
khac nhau, nhung can bang, va mét vacxin M.hyo don gia thuc nghiém (d6i ching 4m
tinh) duoc bao ché v6i khang nguyén lidu cao nhét. L dbi chiing khang nguyén M.hyo
dwoc bao ché nhu duge mo ta trong Vi du 11 trén ddy. Khang nguyén PCV2 1a khang
nguyén cPCV1-2 chét dugc bao ché nhu duoc mé ta trong Vi du 2 trén day. Trude khi
lam bat hoat virut dang kham nay, 16 khang nguyén PCV2 dugc ¢d 20X va rira thé co
bang dung dich mudi can bing. Cac ché phim vacxin thyc nghiém cudi dwgc thém SP-
dau 10%. Céac ché phdm thuc nghiém nay dwoc md ta trong Bang 13 dudi day, trong d6

c6 dé xuét lidu khang nguyén (% céc 16 PCV2 va khang nguyén M. hyo).
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TO1: Ché phdm thuc nghiém (L1211RK11) chtra khang nguyén M.hyo (14,1%-Cao) ma
khong c6 phan doan virut chét dang kham PCV typl-typ2 (0%). MAu nay tuong tng
v6i ddi ching 4m tinh (M.hyo don gi).

T02: Ché phdm thuc nghiém (L1211RK09) chtra virut chét dang kham PCV typl-typ2
lidu cao (1,375%-Cao) va khang nguyén M. hyo (14,1%-Cao).

T03: Ché phim thyc nghiém (L1211RK15) chtra virut chét dang kham PCV typl-typ2
lidu cao (0,688%-Trung binh) va khang nguyén M. hyo (9,4%-Trung binh).

TO04: Ché phim thuc nghiém (LO112RK03) chira virut chét dang kham PCV typl-typ2
liéu cao (0,344%-Thap) va khang nguyén M. hyo (4,7%-Thap).

T05: Ché phim thuc nghiém (L1211RK17) chira virut chét dang kham PCV typl-typ2
lidu cao (0,172%-R4t thap) va khang nguyén M. hyo (2,32%-Rét thip).

Bang 13: Thiét ké thuc nghiém

Chuing vacxin

Lidu khéang

nguyén Ta Duong
Nhém [N | CP hodc IVP' |Loat/16 (PCV2/M. hyo) |dugec |Liéu |ding
TO1 |24 |Thubc vo L1211RK11 |Khéng/Cao
T02 |24 |PCV2-M. Hyo |LI1211RK09 | Cao/Cao M,

Trun SP-dau bén
T03 |24 |PCV2-M.Hyo |LI211RK15 binh/%rmng ok | 100 | 2™ ohi
T04 |24 |PCV2-M. Hyo |L0112RK03 | Thap/thdp cd
TO5 |24 |PCV2-M.Hyo |LI1211RK17 |Rét thap/rt thip

! IVP = Vacxin virut chét, Circovirut lgn dang kham Typ 1 — Typ 2 - Dich chiét vi
khuan Mycoplasma Hyopneumoniae (M. hyo)

CP = Dich chiét vi khudn Mycoplasma Hyopneumoniae chira t4 chit SP-dau 10 %
(khong c6 phan doan Circovirut dang kham Typ 1 — Typ 2)

IM = Trong bip

Vao ngay 0 (3 tuan tudi), lidu 2mL duy nhit ca vacxin chi dinh dugc st dung
bang cach tiém bip bén phai c¢6 cia mdi lgn tham gia vao nghién ciru nay. Khong quan
sét thdy hiéu lyc phu sau tiém. Thu gom mau huyét thanh hing tudn tir tit ca cac lon
trude khi diing liéu quyét dinh. Lon bt ky phat hién duoc 1a ¢6 PCV2 trong méau trude
khi ding liéu quyét dinh s& duoc loai ra khoi nghién ctru. Vao ngay trude khi dung lidu

quyét dinh, thu gom gac phén va mAu thuyét thanh. Tiép theo, cho lon dung lidu virut
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PCV2a quyét dinh. Viéc ding lidu quyét dinh dwoc thuc hién khoang 3 tuan sau tiém
(ngay 21). Mbi lon duoc tiém téng cong 3mL virut PCV2a quyét dinh (thé phan lap
#40895, pha loang trudc dén 5,10 logyo FAIDs¢/mL) v6i 2mL trong mii va ImL trong
bap vao bén trai ¢b. Phin mau du phong clia virut quyét dinh dugc tinh hiéu gid sau liéu
quyét dinh dé x4c nhan lidu quyét dinh thuc té. Pon thé khong pha lodng dugc pha
lodng trudc 2 lan va két qua hidu gia nguoc dat t6i muc quyét dinh 5,10
logio FAIDso/mL. Trude khi md kham xac, thu gom huyét thanh va gac phan hang tuan
trong giai doan quyét dinh ba tudn. O ba tudn sau lidu quyét dinh, gdy mé va md kham
xac tht ca cac lon. Thu gom méu huyét thanh va gac phéan, cing véi 4 mo bach huyét
khéc nhau. Trong qué trinh md kham xac, thu gom céc phan ctia ba hach bach huyét
(khi-phé quan, mang treo rudt, ben) va amidan dbi véi mdi lon va nhan dang riéng r€ va
c¢b dinh béng dung dich formalin dém 10%. Két qua tht nghiém dugc néu dudi day.
Thir nghiém v& hoat luc cta vacxin

Loat vacxin PCV/M.hyo L1211RK15 dugc mé ta trén ddy duoc coi 1a ddi tugng
so sanh. Két qua 13, hoat luc twong dbi ddi vdi ca phan doan M.hyo 13n phan doan
PCV2 duge xéac dinh theo dbi tugng so sanh. Cac két qua nay duoc néu trong Bang 14
duéi day. Loat L1211RK11 twong tng véi thude v (khong ¢6 phan doan PCV2).
Bang 14: Két qua v& hoat luc

Loat L1211RK15 so sanh

i Hoat luc cua M. hyo Hoat luc caa PCV
LI211RK11 1,57 000
L1211RK09 ’ : . 2,08
L1211RK15 . 1,05
LO112RKO03 - ' 0,56
L1211RK17 ’ - 0,27

Két qua dbi véi mdi loat 14 trung binh ciia tit ca cac 1an thir nghiém lap lai.
PCV2 trong méu
Sau lidu quyét dinh, so v6i nhém thudc vo, tit ca cac nhoém duge tiém chung déu
c6 phan tram s6 lon c6 virut trong mau giam dang ké [P<0,05], va trén toan nghién ctru
it nhat 47% sb lon trong cac nhém didu tri (T02-T05) van 4m tinh véi PCV2 trong mau
(Bang 15 dudi day). Tuong tu, tit ca cic nhém nhém vacxin déu c6 sé lwong ban sao
ADN PCV?2 thip hon déng ké (P=0,0001) so v6i nhom thude vo sau lidu quyét dinh (s6

liéu khong dugc thé hién).
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Béng 15: Virut huyét thanh dinh lugng bing qPCR — Phan tram dwong tinh va udc tinh

phan doan dugc phong ngira

‘ Duong tinh? o

fr)iiéu Vacxin Duong tinh | Am tinh Quan sat tong s0 Tri s P

# % # % S6 lugng
TO01 L1211RK11 23 95,8 1 4,2 24
T02 | L1211RKO09 2 8,3 22 91,7 24 <0,0001
T03 |LI211RK15 7 31,8 15 68,2 22 0,0006
T04 | LO112RKO03 12 | 52,2 11 47,8 23 0,0063
T05 |LI1211RK17 7 29,2 17 70,8 24 0,0004

Thai PCV2 qua phan

Céc gac phan sau lidu quyét dinh cho thdy 83,3% sb lon trong nhém thudc vo

(T01) 13 duong tinh véi sy thai PCV2 qua phan. Nguoc lai, tit ca cdc nhom vacxin

(T02-T05) déu c6 phan tram s6 lgn thai ADN PCV2 phat hién duoc bing PCR giam

dang ké (P<0,0061). Céac két qua nay duoc néu trong Bang 16 dudi day. Tuong tu, tit

ca cac nhom vacxin déu c6 sb lugng ban sao ADN PCV2 thip hon dang ké so v6i nhom

thubc v sau lidu quyét dinh (s liéu khong dugc thé hién).

Bang 16: Thai PCV2 qua phén sau liéu quyét dinh (ngay>21)

c6 thai qua phan? , , ,
Pidu _ - —— Quan sat tong s6 | Triso P
i Vacxin Duong tinh Am tinh

# % = % SO lugng
T01 L1211RK11 20 83,3 4 16,7 24
T02 L1211RKO09 6 25,0 18 75,0 24 0,0002
T03 L1211RK15 9 40,9 13 59,1 22 0,0049
T04 LO112RKO03 10 43,5 13 56,5 23 0,0061
T0S L1211RK17 6 25,0 18 75,0 24 0,0002

Dép ttng khang thé khang huyét thanh

Tét ca cac lon déu ¢6 huyét thanh am tinh v6i PCV2 trude khi tiém chung. Lon

trong nhém thude vo van ¢ huyét thanh 4m tinh truée khi dung lidu quyét dinh. Nguoc

lai, lgn trong tit c4 cac nhom vacxin ngoai trr nhém TOS déu ¢6 hidu gi4 khéng thé

PCV?2 ting ddng ké (P<0,0287) vao ngay 20 sau tiém ching so v6i thude vo, chi ra dép
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tmg mién dich chii dong véi PCV2 sau tiém chung. Hiéu gia khang thé PCV2 ELISA
antibody dugc tém tit trong Bang 17 dudi ddy. Hidu gid trude lidu quyét dinh chi ra
khac biét dang ké (P < ,0393) trong cac nhém T02 va T03 so v6i nhém TO1 vao cac
ngay 7-20 va gitta cdc nhém TO1 va T04 vao ngay 20 (P <,0287). Vao cac ngay 28 dén
42, tht c& cac nhom vacxin déu c6 hidu gid cao hon dang ké so vé6i TO1 (P <.,0129;
Bang 17 dudi day).

Bang 17: Hiéu gida PCV2 ELISA S/P, So sanh diéu tri theo ngay nghién ctru

Trai nguogc Ngay -1 Ngay 07 Ngay 14 Ngay 20 Ngay 28

TOl so v&i <0,0001
T02 ns 0,0229 0,0005 0,0001

TO1 so voi <0,0001
T03 ns 0,0302 0,0393 0,0060

TO1 so voi 0,0287 <0,0001
T04 ns ns

TOl so voi ns <0,0001
T05 ns ns

Trai nguoc Ngay 35 Ngay 42

TO1 so vébi

TO02 <0,0001 0,0056
TOl so véi
TO3 <0,0001 0,0024
TO1 so voi
T0O4 <0,0001 0,0114
TOl so véi
TO5 <0,0001 0,0129

*Khi trai nguoc 12 dang ké (<0,05) thi trj s6 P dugc thong béo, céc trj s6 P > 0,05 dugc
ky hiéu la ns (khong déang ke¢)

Tdn thuong bach huyét va khu tra

Khi md kham x4c, so voi nhom thube vo, tit ca cac nhom dugc ti€ém chung déu
c6 tong lugng khang nguyén PCV2 phat hién duge trong md giam déng ké. S6 lidu vé
sy nhiém PCV2 trong mé bach huyét (diém sé IHC) dwoc tom tit trong Bang 18 dudi
day. Nhu dugc thdy trong Bang 18, tit ca cac nhém vacxin déu ¢ diém sb IHC thép
hon dang ké so v&i nhém thube vo TO1.

Béang 18: Piém s IHC ciia PCV2: Néu cac mo bach huyét hodc amidan bét thuong
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pitu Lsw SoviL 1211IRKI1
L1211RK11 0,75

L1211RK09 0,15 0,0003
L1211IRK15 0,30 0,0055
LO112RKO03 0,34 0,0106
L1211RK17 0,41 0,0273

* Lon dugc coi la bat thuong néu diém s6 > 0 ¢ mau md bach huyét hodc amidan bat

ky.

T4t c4 cac nhém duge tiém chung déu co mic tiéu bach huyét do PCV2 giam

dang ké nhu duogc thé hién trong Bang 19 dudi day.

Béang 19: Mirc tiéu bach huyét do PCV2: Néu cac md bach huyét hoic amidan bat

thudng

Sovei L12111RK11
bicu tri LSM Triso P
L1211RK11 0,48
L1211RK09 0,04 0,0053
L1211RK15 0,13 0,0181
LO112RK03 0,08 0,0069
L1211RK17 0,11 0,0116

* Lon duoc coi 1a bat thuong néu diém s6 > 0 & mau mo bach huyét hoic amidan

bat ky.

Ngoai ra, tat ca cac nhom dugc tiém ching déu c6 mic thay theé mo bao gidm

dang ké nhu dugc thé hién trong Bang 20 duéi day.

Bang 20: Mirc thay thé mod bao do PCV2: Néu cic md bach huyét hodc amidan bit

thuong

So v6i L12111RK11
Diéu tri LSM** Tri sd P
L1211RK11 ND
L1211RK09 ND 0,0006
L1211RK15 ND 0,0098
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Sovoi L12111RK11
Diéu tri LSM** Tri s6 P
LO112RK03 ND 0,0098

L1211RK17 ND 0,0173

* Lon duogc coi 1a bat thuong néu diém s6 > 0 & miu md bach huyét hodc amidan bat
ky.

**,Phég thtr chinh xé4c Fisher dugc st dung do phi hdi tu, do d6 trung binh binh phuong
toi thiu khong dugce xac dinh (ND).

S6 liéu trong vi du nay chi ra rdng cac nhom vacxin:

Béo vé va trg giup dang ké trong viéc ngin ngira PCV2 trong mau sau lidu quyét
dinh;

Tro giup dang ké trong viéc ngan ngira su thai PCV2 qua phan sau lidu quyét
dinh & tat ca cac lon duoc tiém chung;

Tao ra dap ung huyét thanh c6 ¥ nghia théng ké 28 ngay sau tiém ching trong
cac nhom T02-T05. Ngoai ra, T02 va T03 chimg minh dép tng c6 ¥ nghia thong ké
som ¢ 7 ngay sau tiém chung so vgi TO1;

Lam giam dang ké tén thuong hién vi (tiéu bach huyét va thay thé mé bao) & tit
cd cac lon dugc tiém ching; va

T4t ca cac vacxin déu chimg td la hitu hiéu va loat vacxin L1211RK15 dugc
chon 1am déi twong so sanh.

Vi du 13: Hiéu lwc ciia phin doan M. hyo sau khi ding qua dwong trong bdp vacxin
két hop PCV2/M.hyo trong mot lo trong SP-ddau 10%

Muc dich cua nghién ctru trong vi du nay la danh gié hiéu luc cua phan doan
Mycoplasma hyopneumoniae (M. hyopneumoniae) cua virut chét Circovirut lon (PCV)
dang kham Typ 1 — Typ 2 -dich chiét vi khuan Mycoplasma Hyopneumoniae (M. Hyo),
ding qua dudng trong bip cho lon 21 + 3 ngay tudi va ding lidu quyét dinh bang dich
ddng nhit phdi doc ctia M. hyopneumoniae & 7 tudn sau tiém chiing.

Bén vacxin nhi gid PCV1-2/M.hyo thuc nghiém & cac mirc lidu khang nguyén
khéc nhau, nhung cin bing, va mdt vacxin PCV2 don gia thuc nghiém (d6i ching 4m
tinh) dugc bao ché véi khang nguyén lidu cao nhit. L6 dbi chimg khang nguyén M.hyo
duogc bao ché nhu duoc mé ta trong Vi du 11 trén ddy. Khang nguyén PCV2 1a khang
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nguyén cPCV1-2 chét dugc bao ché nhu duwgc md ta trong Vi du 2 trén day. Trude khi
1am bt hoat virut dang kham nay, 16 khang nguyén PCV2 dugc co 20X va rira thé ¢o
bing dung dich mubi can bing. Cac ché phdm vacxin thuc nghiém cubi dwoc thém SP-
diu 10%. Céc ché phim thuc nghiém nay dugc mé ta trong Bang 21 duéi day, trong d6
c6 dé xuét liéu khang nguyén (% cac 16 PCV2 va khang nguyén M. hyo).

TO1: Ché phim thuc nghiém (L1211RK10) chira virut chét dang kham PCV
typl-typ2 lidu cao (1,375%-Cao) ma khong c6 phan doan M.hyo (0%). Mau nay tuong
g v6i d6i chimg 4m tinh (PCV2 don gia).

T02: Ché phim thuc nghiém (L1211RK09) chta virut chét dang kham PCV
typl-typ2 lidu cao (1.375%-Cao) va khang nguyén M. hyo (14.1%-Cao).

T03: Ché phim thuc nghiém (L1211RK15) chira virut chét dang kham PCV
typl-typ2 liéu cao (0,688%-Trung binh) va khang nguyén M. hyo (9,4%-Trung binh).
Bang 21: Thiét ké thuc nghiém

Nhém [N |CPhoacIVP' | Tiém ching
Loat/16 Liéu  khang | T4 Liéu |Puong
nguyén  RP | dugc dung
(PCV2/M.
hyo)
NTX |9 Dy phong NA Khong tiém ching
TOl |38 |[Thubc v —|L1211RK10 |[Cao/Khéng |SP-dau |2mL |IM,
PCV2 10% bén trai
T02 |38 |PCV2-M.Hyo |LI211RK09 |Cao/Cao ch
TO3 |38 |PCV2-M.Hyo |LI1211RK15 |Trung binh/
Trung binh

" TVP = San pham tht y nghién ctru = Vacxin virut chét, Circovirut lon dang kham Typ 1 —
Typ 2 - Dich chiét vi khudn Mycoplasma Hyopneumoniae (M. hyo)
CP = San phim d6i chimg = Phan doan chét dang kham PCV1-2 véi SP-dau 10% (ma
khong c6 phan doan M. hyopneumoniae)
IM = Trong bap

Vao ngay 0, 123, lon khde manh vé mat 1am sang, dé méc bénh dugc dua vao

nghién ctru ndy & ba tuan tudi. Lon dugc quiy 6 rom va phan ngdu nhién vao nhom du
phong (NTX) hodc mdt trong ba nhém diéu tri (T01-T03); ding qua dudng trong bép
2mL vacxin PCV1-2/M. hyopneumoniae thuc nghiém ¢ lidu gdy mién dich t6i thiéu
(MID), vacxin PCV1-2/M. hyopneumoniae thuc nghiém & lidu cao hon khéng déng ké
s0 voi MID hoic thude v chi chita PCV1-2 & MID. Bay tuan sau tiém ching, gy mé
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va mb kham x4c lon du phong dé xac nhan khong c6 M. hyopneumoniae va cho tat ca
cac lon duoc didu tri ding liéu quyét dinh hai 1in (vao hai ngay lién tiép) bang dich
ddng nhat phdi M. hyopneumoniae doc sdng. Giy mé va md kham xéc tt ca cac con
con lai & bdn tuan sau lidu quyét dinh. Khi md kham x4c, tinh diém sb phéi vé cac ton
thuong dién hinh cta M. hyopneumoniae. Sau liéu quyét dinh, ton thuong phéi 1a bién
dAu ra so cip. Viéc tiém ching duge coi 13 hitu hiéu néu khoang tin cdy 95% cua ty 1é
giam nhe >0.
Tht nghiém v& hoat luc cia vacxin

Loat vacxin L1211RK15 PCV/M.hyo dugc md ta trén day dugc coi la d6i tuong
so sanh. Két qua 13, hoat Iyc twong dbi ddi v6i ca phan doan M.hyo 1an phan doan
PCV2 dung trong nghién ciru vé hiéu luc ctia M. hyo nay duoc xac dinh theo ddi tuong
so sanh. Cac két qua nay dugc néu trong Bang 22 duéi ddy. Loat L1211RKI10 twong
tmg v&i thube vor (khong c6 phan doan M.hyo).

Bang 22: Két qua vé hoat luc

L1211RK15 so sanh
Loat Hoat luc cia M. hyo1 Hoat luc cua PCV?
L1211RK10 0,00 2,33
L1211RK09 1,48 2,20
L1211RK15 1,00 1,07

Két qua dbi véi moi loat 1a trung binh cua tat ca céac lan thu nghiém lap lai.
"Hoat luc ciia M. hyopneumoniae duoc thir nghiém trong nim lan 13p.
?Hoat lyc cia PCV dugc thir nghiém trong mat lan lap (L1211RK10), hoac
nam l4n lap (L1211RK09, L1211RK15).
Huyét thanh hoc

Hiéu gia khang thé M.hyo chi ra ring tit ca cac con déu c6 huyét thanh 4m tinh
v6i M. hyopneumoniae vao ngay 0 va van 4m tinh trude khi dung lidu quyét dinh. Tai
tat ca cac thoi diém sau tiém ching (cac ngay 21, 47 va 75), T02 va T03 c6 hiéu gia
khang thé M.hyo trung binh binh phuong t6i thiéu s6 hoc cao hon dang ké (P<0,0004)
50 v6i TO1 (s6 liéu huyét thanh hoc khong duoc thé hién).

TY 1& phin trim toan bd phdi ¢6 ton thuong

Tan sé phan bd diém s6 tén thwong phdi dbi voi mbi thuy phdi duge tinh bing
diéu tri. Ty 16 phan trim toan bd phdi ¢6 tén thuong dugc tinh bang cong thirc sau: Ty
1& phén tram toan bo phéi c6 ton thuong = {(0,10 x tréi so) + (0,10 x trai gitta) + (0,25 x

trai duoi) + (0,10 x phai so) + (0,10 x phai gitta) + (0,25 x phai dudi) + (0,10 x phﬁn
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phu)}. Phép bién ddi can béc hai arcsin duge ap dung cho ty 1€ phan trim toan bo phdi
¢6 ton thuong trude khi phén tich. Ty 1é phan trim toan bd phdi c6 tén thuong duge
phan tich bing md hinh tuyén tinh hdn hop. So sanh theo cip dugc thuc hién giita cac
nhém didu tri néu hiéu luc didu tri 1a déng k&. Trung binh binh phwong t6i thiéu bién
ddi nguoc cua ty 18 phan trim toan bd phdi ¢6 tén thwong va cac khoang tin cdy
95% cua chung dugc tinh ciing nhu céc cuc tiéu va cuc dai. Cac tén thuong phdi duge
tom tit v6i ty 16 giam nhe phan tang va gidi han tin cdy 95%. Két qua vé ton thuong
phéi duge néu trong Bang 23 duéi day.

Bang 23: Phén tich phan trim toan bd phdi c6 t6n thuong

To6m tit trung binh binh phuong t6i thiéu
% phoi
c6 tén
Nhoém | Loat N | thuong' | Gigi han
NTX 9 0,1 0,0 3én 0,8 | Ty lé giam nhe
% phdi
c6 ton Tréai nguoc
Nhoém | Loat N | thuvong' | Gi6i han v6i TO1 95% CI*
TOl |LI211RKI10 |36 |6,1° 0,0 dén 32,3
T02 |LI1211RK09 |36 |[2,7° 0,0 dén 23,5 |40,9 13,3 dén 61,8
T03 |LI211RKI15 |38 |2,6° 0,0 dén 49,0 | 46,9 18,2 dén 68,3

" Trung binh binh phuong t6i thiéu bién d6i nguoc » ’
Cac nhém diéu tri ¢ cung chit cai 14 khong khac biét dang ké & tri s6 P 0,05.

Céc tén thuong phdi c6 ty 18 phan tram hoi thip duoc quan sat thiy & phdi lon
NTX do su xut hién cua Bordetella da biét trong dan lon nay. Gidng vi khuén trén gac
md phdi xac nhin mét sb lon dwong tinh véi gibng B. bronchiseptica va gidng
M. hyopneumoniae xac nhan tit ci cac lon NTX déu am tinh voi gibng M
hyopneumoniae trudc khi dung liéu quyét dinh.

Quy trinh nay dép Gng cic tiéu chudn danh gia trong d6 cac tén thuong phoi
trung binh binh phwong téi thiéu ddi véi TO1 12 >4%. Céc ton thuong phéi trung binh
binh phuong tbi thiu déi véi T02 va TO3 1a thap hon dang ké (P<0,05) so v6i TO1 va
déu dap ung cac tidu chudn ty 18 giam nhe ma khoang tin cdy 95% >0. Céc yéu cau
danh gia cta nghién ctru nay dugc dap Gng ¢ chd khong c6 bang chimg phoi nhidém M.
hyopneumoniae truée lidu quyét dinh. Lidu quyét dinh 13 ¢6 gia tri & chd diém sb ton

thuong phdi trung binh bién dbi nguoc & lon thude nhom thude vor (TO1) 14 >4%.
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So v6i nhom ddi chung am tinh (T01), cac nhém diéu tri TO2 va TO3 c6 phan
phdi tdn thuong giam dang k& (P < 0,05) so v6i TO1. Ty 1& giam nhe ddi véi TO2 va
T03 so v6i TO1 dap tng cac tiéu chuin quy trinh vé hiéu lyc.

Trong cac didu kién ciia nghién ciru ndy, ca hai vacxin (T02 & T03) déu giup
lam giam nhe cac ton thuong phdi, bién hiéu luc so cip. Két qua trong vi du nay ching
minh hiéu lyc dang ké ctia M. hyo trong ché pham thyc nghiém PCV2/M.hyo trong mot

lo.

Vi du 14: Ddnh gid hoat tinh diét virut PRRS

Céc nghién ctru trong vi du nay duogc thiét ké dé danh gia cac nén ta chit khac
nhau v& hoat tinh diét virut PRRS. C4c t4 chit ban diu tip trung vio ta chat duy nhét
(tac 1a ché phdm khéng chia khang nguyén PCV hodc khang nguyén M. hyo). Viéc
danh gi4 ta chét v& hoat tinh diét virut PRRS dugc thé hién trén Fig.10. Viéc dénh gia
so bd v& hoat tinh diét virut chi ra ring SP-dau 10%, Carbopol 0,2% va Amphigen 5%
khong c6 hoat tinh di€t virut PRRS. Nguoc lai, ta chit SLCD 20% 5 rang 1a c6 hoat
tinh diét virut PRRS.

Céc nghién ctru khac dugc thuc hién d& danh gia cac ché phim PCV/M. hyo
chita cac nén ta chét khac nhau c6 hoat tinh diét virut PRRS hay khong. Két qua dugc
thé hién trong Bang 24, trong d6 ky hiéu * chi loat vacxin diét dugc PRRSV.

Bang 24: Két qua cta thir nghiém diét virut PRRS véi cac ché phdm khéac nhau

bcl’)a_zltuv;cg’n; 0dung trong cac nghién cliru cua Hoat luc Diét virut PRRS
PCV2

Mb ta Loat p46 RP | NVSIL

Nghién ciu (ru/ds) RP A B

Vi du 7, 8, | Nuéc mudi vo tring (natri | 87-244-DK

10 clorua 0,9%) (Thubc vo)
cPCV (RP 1,6) + M. Hyo xur

Vidu7,8 ly bing Protein A (RP 7,5) | L0411RKO08 7,1 1,29 -0,10 -0,13
trong SP-dau 10%
cPCV (RP 1,6) + M. Hyo xur

Vidu7,8 ly bang Protein A (RP 7,5) | L0411RK09 7,3 1,33 -0,10 +0,14
trong Amphigen 5%
cPCV (RP 1,6) + M. Hyo xur

Vidu7,8 ly bang Protein A (RP 7,5) | LO611RK03 6,9 1,15 -0,36 -0,33
trong Amph 5% + SLCD 5%

Vidu7 gi%\]g (2%5)/01’6) don the trong |y 61 1Rk 04 1,50 |-1,86* | -0,50

Vidu 8 Loat RespiSure One héthan | A827870 12,6
cPCV (RP 7,8) + M. Hyo

Vidu 10 Toan don thé (RP 13,3) trong | L0411RK15 14 1,03 -0,32 -0,03
SP-dau 10%
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Vidu 10
Amphigen 5%

cPCV (RP 7.8) + M. Hyo
Toan don the (RP 13,3) trong

L0411RK16

15,5

1,12 -0,36

-0,53

Vidu 10
Amph 5% + SLCD 5%

cPCV (RP 7,8) + M. Hyo
Toan don theé (RP 13,3) trong

L0611RK05

17,5

1,50 -0,54

-0,33

Vidu 10

SLCD 20% + SP-diu 10%

cPCV (RP 7.8) + M. Hyo
Toan don thé (RP 13,3) trong

L0611RK06

15,9

1,13 -1,93*

-0,99*

*Chi Diét virut (>0,7 log mirc hao hut)
A —~GMT d6i chung thtr nghiém diét virut ~5,53 log/mL
B — GMT @d0i chting thtt nghiém diét virut ~6,42 log/mL

Két qua néu trong Bang 24 trén diy chi ra ring SP-dau 10% la khong c6 hoat

tinh diét virut PRRS.

Céc loat vacxin PCV/M. hyo khac dugc bao ché bang cach sir dung SP-dau 10%

lam ta chét (Bang 25). Hoat lyc khang nguyén ciia cac loat vacxin niy dwgc so sanh véi

loat vacxin PCV/M. hyo so sanh (L1211RK15) dugc mé ta trén day. Két qua néu trong

Bang 25 dudi ddy con chi ra ring SP-dau 10% la khong c6 hoat tinh diét virut PRRS.

Céc tri s6 ctia mau thir nghiém trong Bang 25 déu cao hon (ddu +) so véi ddi chtng thir

nghiém diét virut, ching cé hi€u gié trung binh s6 hoc (geometric mean titer: GMT)

khoang 5,9+0,5 log/ml.

Bang 25: Két qua ctia thir nghiém diét virut voi cac ché pham PCV/M. hyo khac nhau

chira SP-dau 10%

. o, Diét virut
Loat vacxin duoc st dung Hoat luc PRRS
pa6 RP'l peva NvsL
(ru/ds) .
Loat SO sanh | 3° sanh log10

Mo @ Li211RK15 | PPRHRKDS ) rempsomL
Chat pha lodng v6 tring (nudc vo tring) | 1949122 na na

+ 9 , M .
cPCV NAI Hyo xt ly bang Protein A LO912RK 12 1.62 2.60 10,58
trong SP-dau 10%

+ 5 ’ M .
cPCV 1\/AI Hyo xtr ly bang Protein A LO912RK 10 0.88 1.23 10,58
trong SP-dau 10%
PCV + M. Hyo xur ly ba i
cPCV + M. Hyo xir Iy bing Protein A |y o 1opk11 | 1,24 2,62 +0,58
trong SP-dau 10%

+ ¥ v ba i
cPCV NA[ Hyo xtr ly bang Protein A L0912RK08 1,08 1,03 1091
trong SP-dau 10%

+ ) , N .
cPCV NAI Hyo x@ ly bang Protein A LO912RK09 1,65 2.06 10.50
trong SP-dau 10%

GMT d6i ching thir nghiém diét virut ~ 5,9 + 0,5 log/ml
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Két qua trong vi du nay chimg minh rang SP-dau 10% la khong c6 hoat tinh diét
virut PRRS. Két qua trong vi du nay con chimg minh ring ché phdm PCV/M. hyo chua
SP-dau 10% la thudc loat vacxin dugc coi 1a khong c6 hoat tinh diét virut PRRS (Béang
13 va Bang 14). Két ludn, ché phdm PCV/M. hyo chita SP-dau 10% duoc coi 1a nén
hitu hiéu cho hén hop ba gia gdm PCV, M. hyo va virut PRRS.

Vi du 15: Bao ché vacxin két hop PCV/M. hyo/PRRS

Ché pham PCV/M. hyo chtra nén ta chit ma khong c6 hoat tinh diét virut PRRS
(xem cac Bang 24 va 25 trén day) duoc dé xuit dudi dang ding ngay trong ché pham
16ng mdt lo. Ché pham PCV/M. hyo trong mét lo nay st dung dich ndi M. hyo dwoc xir
ly bang Protein A. C4 hiéu luc ciia M. hyo 1dn PCV2 déu da dugc chimg minh trong cac
ché phim PCV2/M. hyo ¢6 str dung ch ni M. hyo dugc xtt Iy bing Protein A (xem Vi
du 7-9). Trong vi du nay, ché phdm PCV2/M. hyo nhi gid dugc két hop véi khang
nguyén virut PRRS don thé.

Theo mdt phuong an, ché phidm két hop PCV/M. hyo trong SP-dau 10% va
tuong (mg véi mot trong sb cac loat vacxin LO711RK 11, L0711RK12, L0711RK13 va
LO711RK14 trong Bang 11 trén day hoac L1211RK09, L1211RK15, LO112RK03 va
L1211RK17 trong Bang 13 trén day dwoc dé xuit dudi dang ding ngay trong ché phdm
long mot lo. Két qua néu trong Vi du 14 trén ddy ching minh ring SP-dau 10% la
khong c6 hoat tinh diét virut PRRS. Vi du 14 con chimg minh ring cic ché phim
PCV2/M. hyo chtra SP-dau 10% la thudc loat vacxin duogc coi 1a khong c6 hoat tinh diét
virut PRRS. Trong vi du nay, ché phdm 16ng PCV2/M. hyo trong mét lo nay dugc dung
dé tai hydrat hoa ché phim virut PRRS séng duoc cai bién di truyén dong kho chua
trong lo thir hai, sao cho tit ca cac khang nguyén déu chira trong mét lo duy nhét trude
khi duge dung cho lgn ¢é do tudi thich hop (vi du, & 3 tudn tudi hodc 16n hon).

Theo mdt phuong an, virut PRRS virus ¢ trinh ty hé gen twong tmg véi SEQ ID
NO: 16 hoic bién thé ctia n6. Theo phuong an khéc, virut PRRS ding trong ché phim
ba gi4 1a thé phan 1ap virut PRRS ¢6 ky hiéu ISU-55, duogc luu gitt & ATCC v6i sb hiéu
luu gitt VR 2430. Luong thich hop cia cac khang nguyén twong Gng s€ dugc md ta
trong ban mo ta nay. Mong mudn 13, tit ca cac khang nguyén déu duoc ding trong mot

lo duy nhét cho lon.
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YEU CAU BAO HQ
1. Ché phdm gdy mién dich da gid chira phan hoa tan ciia ché phdm toan t& bao
Mycoplasma hyopneumoniae (M. hyo), va khédng nguyén cta circovirut typ 2 & lon
(PCV2), trong d6 phin hoa tan cia ché phdm M. hyo chta cac khang nguyén protein
tan ddc hidu v6i M.hyo va dugc tach ra khoi nguyén lidu té bao khong tan va gan nhu
khong chira ca (i) IgG 14n (ii) phtrc hop mién dich duge cdu thanh tir khang nguyén lién

két véi globulin mién dich.

2. Ché pham theo diém 1, trong d6 phin hoa tan ctia ché phAm M. hyo da dwoc xir 1y

bang protein-A hoic protein-G trude khi dugc thém vao ché phdm giy mién dich nay.

3. Ché phdm theo diém 1 hoic 2, trong d6 ché pham nay & dang ché phim Iéng co sin

dé dung.

4. Ché phdm theo diém 1 hodc 2, trong d6 khang nguyén PCV2 & dang circovirut kham
typ 1 - typ 2, virut kham nay bao gdm PCV1 tai t6 hop da bét hoat biéu hién protein
ORF2 ctia PCV2.

5. Ché phdm theo diém 1 hodc 2, trong d6 khang nguyén PCV2 & dang protein ORF2
tai td hop.

6. Ché pham theo diém 5, trong d6 protein ORF2 tai t& hop nay dugc biu hién tir vecto

baculovirut.

7. Ché phdm theo diém 1, trong d6 ché phdm nay con chira it nhit mét khang nguyén bd
sung ma c6 tdc dung bado v¢ chéng lai vi sinh vat dugc chon tir nhom bao gém
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 khuan leptospira,
Lawsonia intracellularis, virut cim & lon (Swine influenze virus - SIV), khang nguyén
Escherichia coli, Brachyspira hyodysenteriae, coronavirut ho hap & lon, virut gy dich
tiéu chdy & lgn (Porcine Epidemic Diarrhea - PED), rotavirut, virut Torque teno
(Torque teno virus - TTV), virut cu bao & lon, virut duong rudt & lon, virut gdy bénh
viém ndo-co tim, tdc nhan gay bénh Aujesky, dich ta lon (Classical Swine Fever- CSF)

va tc nhan gy bénh viém da day-rudt truyén nhidm & lon, hodc td hop ciia ching.
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8. Ché phim theo diém bat ky trong sd cac diém tir 1, 2 hoic 7, trong d6 ché pham nay

coOn chira ta dugc.

9. Ché phim theo diém 8, trong do ta chit dugc chon tir nhém bao gbém té chit dau
trong nude, ta chit polyme va nude, t4 chit nudc trong dau, ta chit nhom hydroxit, ta

chit vitamin E va t& hop ctia chiing.

10. Ché phdm theo diém bat ky trong s6 cac diém tir 1, 2 hoic 7, trong d6 ché phim nay

con chua chét mang dugc dung.
11. Ché phim theo diém 1 hodc 2, trong d6 ché phdm nay & dang liéu duy nhét.
12. Ché phém theo diém 7, trong d6 ché phim nay & dang lidu duy nhét.

13. Kit bao gdm: 1o chtra ché phim gy mién dich chira ca khang nguyén PCV2 va phan
hoa tan ctia ché phdm toan t& bao Mycoplasma hyopneumoniae (M. hyo), trong d6 phan
hoa tan ctia ché pham M. hyo chira cac khang nguyén protein tan dic hiéu véi M.hyo va
duoc tach ra tir nguyén lidu té bao khong tan va gin nhu khéng chira ca (i) IgG 1an (ii)

phtrc hop mién dich dugc cdu thanh tir khang nguyén lién két voi globulin mién dich.

14. Kit theo diém 13, trong d6 kit nay con bao gdm c4m nang huéng dan chira thong tin

vé cach dung ché pham gdy mien dich nay.

15. Kit theo diém 13 hodc 14, trong d6 ché phim gay mién dich trong lo dugc cung cip

& dang ché pham 1ong c6 sin dé dung.

16. Phuong phép bao ché ché phdm giy mién dich da gia chira phin hoa tan ciia ché
phdm toan té bao Mycoplasma hyopneumoniae (M. hyo), phuong phap niy bao gdm

cac budce sau:

i) nudi cdy M. hyo trong mdi trudng thich hop trong khoang thoi gian tir 18 dén
144 gio;

ii)  tiép theo lam bt hoat giéng M. hyo;

iii)  thu hoach dich nudi cdy da duoc lam bit hoat, trong d6 dich nuéi cdy da duoc
lam bét hoat chira ché phim toan t& bao M. hyo chira ci phan doan 1ong hoa tan
1an nguyén liéu té bao khong hoa tan;

iv)  tach phan doan 16ng hoa tan ra khoi nguyén lidu té bao khong hoa tan; va

V) loai bo hau hét IgG va phirc hop khang nguyén/globulin mién dich ra khéi phan

doan 16ng hoa tan dé tao ra phan hoa tan ctia ché phim toan té bao M. hyo; va

-62-



31795

(vi) tiép theo két hop phin hoa tan cta ché phim toan t& bao M. hyo véi khang
nguyén PCV2.
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Fig.2

PCV2 theo ELISA
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Fig.3

Mikc virut PCV2 trong mau %
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Fig.4

PCV2 ELISA S/P
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Fig.5

Mikc thai PCV2 qua phan
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Fig.6
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Fig.7A

Interferon gama dac hiéu véi peptit PCV2
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Fig.8A
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Fig.9
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Fig.10
Khéac biét so véi nudc
pabydst | 900 | 90/10 | Hoat tinh
Hoat tinh diét virut so bd - - diét virut
Hiéu gia Long Long trung
déﬁg Kho (DMEM) (Ultra) binh
90/10 90/10
SLCD 20% 0,8 0,7 2,0 1,3
Carbopol 0,2% 0,3 -0,3 0,2 -0,1
SP-dau 10% 0,2 0,0 0,0 0,0
SP-dau 10%/Carbopol 0,2% 0,3 -0,2 0,0 -0,1
SLCD 20%/SP-dau 10% 1,0 0,3 0,7 0,5
SLCD 20%/SP-dau 10%/Carbopol 0,2% 0,2 0,0 0,5 0,3
Amphigen 5% (tir dung dich gdc 40%) 1,0 0,7 1.5 1,1
Amphigen 2,5% (tlr dung dich gdc 40%) NA -0,2 NA -0,2
Amphigen 5% (tir dung dich gdc 20%) NA 0,8 NA 0,8
Amphigen 2,5% (tir dung dich gdc 20%) NA 0,2 NA 0,2
Amphigen 5% (tir dung dich goc 40%) NA 1,3 NA 1,3
Amphigen 2,5% (tir dung dich goc 40%) NA 0,8 NA 0,8

Chi ra hoat tinh diét virut tiém tang
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MIEN DICH NAY

<130> PC71912A

<150> US 61/620,175

<151> 2012-04-04

<160> 18

<170> PatentIn version 3.4

<210> 1

<211> 1260

<212> ADN

<213> Mycoplasma hyopneumoniae

<400> 1

atgaaaaaaa tgcttagaaa aaaattcttg tattcatcag ctatttatgc aacttcgctt 60
gcatcaatta ttgcatttgt tgcagcaggt tgtggacaga cagaatcagg ttcgacttct 120
gattctaaac cacaagccga gacgctaaaa cataaagtaa gtaatgattc tattcgaata 180
gcactaaccg atccggataa tcctcgatga attagtgctc aaaaagatat tatttcttat 240
gttgatgaaa cagaggcagc aacttcaaca attacaaaaa accaggatgc acagaataac 300
tgactcactc agcaagctaa tttaagccca gcaccaaaag gatttattat tgcccctgaa 360
aatggaagtg gagttggaac tgctgttaat acaattgctg ataaaggaat tccgattgtt 420
gcctatgatc gactaattac tggatctgat aaatatgatt ggtatgtttc ttttgataat 480
gaaaaagttg gcgaattaca aggtctttca cttgcagcgg gtctattagg aaaagaagat 540
ggtgcttttg attcaattga tcaaatgaat gaatatctaa aatcacatat gccccaagag 600
acaatttctt tttatacaat cgcgggttcc caagatgata ataactccca atatttttat 660
aatggtgcaa tgaaagtact taaagaatta atgaaaaatt cgggaaataa gataattgat 720
ttatctcctg aaggcgaaaa tgctgtttat gtcccaggat gaaattatgg aactgccggt 780
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caaagaa
gctgttg
gececgarc
actggtc
acaattt
attgcaa
ccaaata
acaattt
<210>
<211>
<212>
<213>
<400>
Met Lys

1

Ala Thr

Gln Thr

Leu Lys

50

Pro Asp
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Val Asp

Ala Gln

Lys Gly

tcc

gtt

aag caatcaccaa
aag attataatga
ata aacctgataa

aga aaaataaagc

ttt

tag taagtccagt

2
419
PRT

aatcttttct

Caaaaccagc

catttaaata

aacaattaac
ttctattttc
attaaaactt
taaagccaaa
agttttagga
atccagatca
tgataatcaa

aattgttaca

Mycoplasma hyopneumoniae

2

Lys Met

Ser Leu
20

Glu Ser
35

His Lys

Asn Pro

Glu Thr

Asn Asn
100

Phe Ile
115

Leu

Ala

Gly

Val

Arg

Glu

85

Trp

Ile

Arg

Ser

Ser

Ser

Trp

70

Ala

Leu

Ala

Lys

Ile

Thr

Asn

55

Ile

Ala

Thr

Pro

Lys

Ile

Ser

40

Asp

Ser

Thr

Gln

Glu
120

31795

aaagatccag

aaaggatttc

gaaggatttg

acttttatca

aaagttgctg

gaagtcgaaa

acatataaag

aaagctaatg

Phe

Ala

25

Asp

Ser

Ala

Ser

Gln
105

Asn

Leu

10

Phe

Ser

Ile

Gln

Thr

90

Ala

Gly

Tyr

Val

Lys

Arg

Lys

75

Ile

Asn

Ser

caggtggtaa

ttgccccaaa

atacccaaaa

aagacggcga

ttgaagttct

acgaactaaa

tgcaaggtaa

ttgataatcc

Ser

Ala

Pro

Ile

60

Asp

Thr

Leu

Gly

-75-

Ser

Ala

Gln

45

Ala

Ile

Lys

Ser

Val
125

Ala

Gly

Ala

Leu

Ile

Asn

Pro

110

Gly

Ile

15

Cys

Glu

Thr

Ser

Gln

95

Ala

Thr

taaaatcaaa
tgatggaatg
aatctttgta
tcaaaatatg
tcgggtttta
agcaaaacta
aaatattaat

tgatgcctaa

Tyr

Gly

Thr

Asp

Tyr

80

Asp

Pro

Ala

840

900

960

1020

1080

1140

1200

1260



Val

Leu

145

Glu

Gly

Leu

Gly

Lys

225

Leu

Gly

Pro

Ile

Ile

305

Thr

Asp

Asn

130

Ile

Lys

Lys

Lys

Ser

210

Val

Ser

Thr

Ala

Phe

290

Thr

Gly

Gln

Thr

Thr

Val

Glu

Ser

195

Gln

Leu

Pro

Ala

Gly

275

Lys

Lys

Gln

Asn

Ile

Gly

Gly

Asp

180

His

Asp

Lys

Glu

Gly

260

Gly

Gly

Leu

Asp

Met
340

Ala

Ser

Glu

165

Gly

Met

Asp

Glu

Gly

245

Gln

Asn

Phe

Lys

Tyr

325

Thr

Asp

Asp

150

Leu

Ala

Pro

Asn

Leu

230

Glu

Arg

Lys

Leu

Leu

310

Asn

Ile

Lys

135

Lys

Gln

Phe

Gln

Asn

215

Met

Asn

Ile

Ile

Ala

295

Glu

Asp

Tyr

Gly

Tyr

Gly

Asp

Glu

200

Ser

Lys

Ala

Gln

Lys

280

Pro

Gly

Lys

Lys

Ile

Asp

Leu

Ser

185

Thr

Gln

Asn

Val

Ser

265

Ala

Asn

Phe

Ala

Pro
345

Pro

Trp

Ser

170

Ile

Ile

Tyr

Ser

Tyr

250

Phe

Val

Asp

Asp

Lys

330

Asp

31795

Ile

Tyr

155

Leu

Asp

Ser

Phe

Gly

235

Val

Leu

Gly

Gly

Thr

315

Thr

Lys

Val

140

Val

Ala

Gln

Phe

Tyr

220

Asn

Pro

Thr

Ser

Met

300

Gln

Phe

Val

-76-

Ala

Ser

Ala

Met

Tyr

205

Asn

Lys

Gly

Ile

Lys

285

Ala

Lys

Ile

Leu

Tyr

Phe

Gly

Asn

190

Thr

Gly

Ile

Trp

Asn

270

Pro

Glu

Ile

Lys

Gly
350

Asp

Asp

Leu

175

Glu

Ile

Ala

Ile

Asn

255

Lys

Ala

Gln

Phe

Asp

335

Lys

Arg

Asn

160

Leu

Tyr

Ala

Met

Asp

240

Tyr

Asp

Ser

Ala

Val

320

Gly

Val



Ala Val Glu

355

Ser Glu

370

Arg

Phe
385

Lys Tyr

Thr Ile Leu

Pro Asp Ala

<210> 3
<211> 3324
<212> ADN
<213>

<400> 3
atgagtaaaa

gtttttggtc
aagattgcaa
gagactgatt
agaaataaag
gaaaaaatta
gaaattatcc
cttcataatg
cagtcaaatc
aatcaacaaa
agccaaaaag
Ccgaaatcctg
ataaacagac

gaatttagct

Val Leu

Val Glu

Asp Asn

Arg Val Leu

360

Asn Glu Leu

375

Gln Thr Tyr

390

Val Ser
405

aatcaaaaac
taactgtcgg
atgattttgc
ctgattataa
aaaaagttat
attttcaaga
ctgatgatgt
gtgatattgc
ttttagttgc
ttgaaaattt
atccctcaac
aggatttaga
taaataatgc

ttgcaaaaga

Pro Val Ile

Mycoplasma hyopneumoniae

atttaaaatt
acttagcagc
cgcaaaagtt
aatagtcaaa
tgattccttt
tcctgaatat
caatcaaaat
caaatctgat
cgaatttaat
atcaacaaaa
tctaagagct
tataaagctt
tcctgagaat

tagttcaact

31795

Ile Ala Lys

Lys Ala

Lys

Gln
395

Lys Val

Val Thr
410

Lys

ggtttgactg
ttggcaaaat
tcaacattag
aggtgactag
tcctttttta
accaaggcga
tttaaggtaa
atttatgagc
ttttcgctta
attacaaatt
attgacttcc
gctaattatt
aaattaccta

aatcaatatg

Lys Asn
365

Leu Pro
380

Gly Lys

Ala Asn

ccggaattgt
acagatcaga
cttttagtcc
ttgattctaa
ctaaaaacgg
agataacttt
aatttcaggc
aaacagttgc
aaaaaattac
ttgctgatga
aatacgattt
ttccagtact
ataatttggg

taagtatcca

-77-

Lys Ala Ser

Asn Ile Ser

Asn Ile Asn

400

Val Asp Asn

415

tggtcttgga
aagtccacga
ttatgectttt
taacaatatt
tgatcagtta
tgagattctt
attacaaaaa
ttttgccaaa
cgaaaaatta
aaaaacaagc
aaatacagcg
taaaaattta
taatattttt

gaaccaaatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ccttecgetgt
gatgaagttc
tttctaaatt
ttaaatgcaa
tttttccctg
aaaaaagaaa
tcgccaaatt
tcaatagttt
tatccagata
aaaaaaggct
ttaccatttt
aatccatata
aaccaagaaa
tccgtgetta
tttacaagac
acaacaaaag
caagttgcaa
ctttatgatc
gttttccaat
aagaaaaagg
gcccgtaacg
gtaaaaactg
tctttaattg
actgatttta
aataattttg

aaaaaagggg

ttggataata

ttttaaaagc
agccagttat
ttgaggattt
agggtcaaaa
gagacaagag
atatttatga
tagaatatag
taattcccta
caaaagataa
Ccaaaaattga
ttgaaaaagg
atactcaact
tctatcaagc
attcctgaac
atttagaaca
aacaagtaat
gttatttcca
tagcaaaaaa
atacaaaaga
atccttacaa
atgtaataaa
aattagaagg
agaactcggc
aaaccttcgg
ctccttgagc
aaactacaaa

aaataaaagg

agatcttagt
taacatttta
tgttaataat
tectttetgec
atccagtcat
ctttggtaaa
cctagatgca
ccgeccttgaa
tattctcgta
tctcectaat
taaagaagaa
tgccaaagtt
acttgatgga
aggaaaaatt
agttaaaatt
ttcaagtctt
ggatttactc
atggggacta
tatttttgca
tcagataaaa
atctgatgga
caaaaatgag
ttttaaaact
tgatttttta
aaaattagac
agaaggtaaa

tatattgcct

31795

caaagtgccc
agattaatga
ttaacactga
tatgaatttc
accaaggcag
tacaatggaa
gcaagcgcaa
attaaagata
aaagaagegga
atcaatcagc
caagcaaaat
gaagttgaag
aattatgcct
cagcatcctg
ggttctaatt
aaaagtaata
accaaggaca
gaaactaaca
gaagcagata
gaaattcacc
ttttacggag
gcgcaaattt
actattttag
aaagcatttt
gataatcttc
agagaagaag

cagcccccag

gtgaaatttt
aaaaagataa
aaaatatgca
tagcagatat
aaattagtaa
aattcaacga
gtcttgataa
aattttttgc
ttcttaaatt
aaatttttaa
tagactatgg
c%ctttttaa
atgaattcgg
aaaaagctga
cagttttaaa
acttttttaa
aattaacaat
gagcacaatt
aattaaaatt
aactttcctt
ttttattatt
ttgaagcgct
ataaaaattt
tccttaaagc
agtattcatt
tagataaaaa

CagcCaaaacc

-78-

agctagccca
ttcttcttat
aaaagaagat
taaatctgga
tcttttaaat
ccgtcttaac
daaagataaa
cgatgattta
aactggattt
aaccgaatat
taatatctta
agggaataaa
ggcctttaaa
tatccaaaga
tcaaccacaa
aaatggacat
tttagagact
cccaaaaggg
tttggaattg
taatatttta
gccccaaagt
taaaaagtat
acttgaaggg
agcccaattt
tgaagctatc
agttaaggaa

agaagcagca

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



aaaccagtag
aaacctgaag
aaaccagaag
aaaccagaag
aaagaagact
ttaagcctaa
gaagaacaag
caggaagtca
ggatcttcaa
ggcgegecta
ggagcaccta
aaaaaaattg
atcgaggata
aaatccggtg
aataatcagg
<210> 4
<211> 1108
<212> PRT
<213>
<400> 4
Met Ser Lys

1

Val Gly Leu

Lys Tyr Arg
35

Lys Vval Ser
50

Asp Tyr Lys

cggctaaacc
cagcaaaacc
cagcaaaacc
cagcaaaacc
atttcccaat
aaacaccgga
aaataataaa
aggtaactag
atcaaggtaa
accaaggtaa
gtcaacaaag
acgaaatcat
atatcgctgg
atcctaaaaa

aaccagaatc

Lys Ser Lys

5

Gly Val Phe

20

Ser Glu Ser

Thr Leu Ala

Ile Val Lys

agaaacaaca
agtagcggct
agtagcggct
agttgctact
ggcttttagt
aattaatgta
ggaactagat
tgaccaatat
aaaaagcgaa
aaaagccgaa
cccaactacc
taaaaaacaa
agatgctaaa
atcaagtcta

taaa

Mycoplasma hyopneumoniae

Thr Phe

Gly Leu

Pro Arg

40

Phe
55

Ser

Arg Trp

31795

aaaccagtag
aaaccagaag
aaaccagaag
aatactggct
tataaattag
tttttagaac
aaaactgttt
cagaaactta
ggaactccta
ggaactccta
gaattaacta
ggtaaaaatt
ttgctatact

aaagttaaaa

Lys Ile
10

Gly

Thr val
25

Gly
Lys Ile Ala
Ala

Pro Tyr

Leu Val Asp

cagctaaacc
cagcaaaacc
cagcaaaacc
tttcacttac
aatatactga
tagttcatca
taaatcttca
gccacccaat
accaaggtaa
accaagggaa
attaccttcc
gaaaaacaga
ttatcctaag

taacagtaaa

Leu Thr Ala

Ser Ser
30

Leu

Asn Asp Phe

45

Phe
60

Glu Thr

Ser Asn Asn

-79-

tgaagcagct
agtagcggct
agtagcggct
aaataaacca
cgaaaataaa
aagcgagtat
atatcaattc
gatgaccgaa
aaaagcagaa
aaaagcagag
tgacttaggt
ggttgaacta
ggatgattca

acaaagtaat

Gly Ile

15

Leu Ala

Ala Ala

Asp Ser

Asn Ile

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3324



65

Arg

Gly

Ala

Gln

Asp

145

Gln

Thr

Asn

Arg

Asp

225

Ile

Gly

Tyr

Asn

Asp

Lys

Asn

130

Ile

Ser

Glu

Phe

Ala

210

Leu

Asn

Asn

Val

Lys

Gln

Ile

115

Phe

Ala

Asn

Lys

Ala

195

Ile

Asp

Arg

Ile

Ser
275

Glu

Leu

100

Thr

Lys

Lys

Leu

Leu

180

Asp

Asp

Ile

Leu

Phe

260

Ile

Lys

85

Glu

Phe

Val

Ser

Leu

165

Asn

Glu

Phe

Lys

Asn

245

Glu

Gln

70

Val

Lys

Glu

Lys

Asp

150

Val

Gln

Lys

Gln

Leu

230

Asn

Phe

Asn

Ile

Ile

Ile

Phe

135

Ile

Ala

Gln

Thr

Tyr

215

Ala

Ala

Ser

Gln

Asp

Asn

Leu

120

Gln

Tyr

Glu

Ile

Ser

200

Asp

Asn

Pro

Phe

Ile
280

Ser

Phe

105

Glu

Ala

Glu

Phe

Glu

185

Ser

Leu

Tyr

Glu

Ala

265

Pro

Phe

90

Gln

Ile

Leu

Gln

Asn

170

Asn

Gln

Asn

Phe

Asn

250

Lys

Ser

31795

75

Ser

Asp

Ile

Gln

Thr

155

Phe

Leu

Lys

Thr

Pro

235

Lys

Asp

Leu

Phe

Pro

Pro

Lys

140

Val

Ser

Ser

Asp

Ala

220

Val

Leu

Ser

Phe

-80-

Phe

Glu

Asp

125

Leu

Ala

Leu

Thr

Pro

205

Arg

Leu

Pro

Ser

Leu
285

Thr

Tyr

110

Asp

His

Phe

Lys

Lys

190

Ser

Asn

Lys

Asn

Thr
270

Lys

Lys

95

Thr

Val

Asn

Ala

Lys

175

Ile

Thr

Pro

Asn

Asn

255

Asn

Ala

80

Asn

Lys

Asn

Gly

Lys

160

Ile

Thr

Leu

Glu

Leu

240

Leu

Gln

Asp



Leu

Pro

305

Phe

Gln

Phe

Ser

Ile

385

Ser

Lys

Asp

Leu

Lys

465

Leu

Gly

Ser

290

Val

Leu

Lys

Leu

His

370

Tyr

Pro

Lys

Lys

Val

450

Ile

Pro

Asn

Gln

Ile

Asn

Glu

Ala

355

Thr

Asp

Asn

Asp

Phe

435

Lys

Asp

Phe

Ile

Ser

Asn

Phe

Asp

340

Asp

Lys

Phe

Leu

Lys

420

Phe

Glu

Leu

Phe

Leu
500

Ala

Ile

Glu

325

Leu

Ile

Ala

Gly

Glu

405

Ser

Ala

Gly

Pro

Glu

485

Asn

Arg

Leu

310

Asp

Asn

Lys

Glu

Lys

390

Tyr

Ile

Asp

Ile

Asn

470

Lys

Pro

Glu

295

Arg

Phe

Ala

Ser

Ile

375

Tyr

Ser

Val

Asp

Leu

455

Ile

Gly

Tyr

Ile

Leu

Val

Lys

Gly

360

Ser

Asn

Leu

Leu

Leu

440

Lys

Asn

Lys

Asn

Leu

Met

Asn

Gly

345

Phe

Asn

Gly

Asp

Ile

425

Tyr

Leu

Gln

Glu

Thr
505

Ala

Lys

Asn

330

Gln

Phe

Leu

Lys

Ala

410

Pro

Pro

Thr

Gln

Glu

490

Gln

31795

Ser

Lys

315

Leu

Asn

Pro

Leu

Phe

395

Ala

Tyr

Asp

Gly

Ile

475

Gln

Leu

Pro

300

Asp

Thr

Leu

Gly

Asn

380

Asn

Ser

Arg

Thr

Phe

460

Phe

Ala

Ala

-81-

Asp

Asn

Leu

Ser

Asp

365

Lys

Asp

Ala

Leu

Lys

445

Lys

Lys

Lys

Lys

Glu

Ser

Lys

Ala

350

Lys

Lys

Arg

Ser

Glu

430

Asp

Lys

Thr

Leu

Val
510

Val

Ser

Asn

335

Tyr

Arg

Glu

Leu

Leu

415

Ile

Asn

Gly

Glu

Asp

495

Glu

Gln

Tyr

320

Met

Glu

Ser

Asn

Asn

400

Asp

Lys

Ile

Ser

Tyr

480

Tyr

Val



Glu

Asp

Ser

545

Phe

Asn

Asn

Leu

Ala

625

Val

Phe

His

Asp

Leu
705

Ser

Ala

Gly

530

Trp

Thr

Gln

Asn

Leu

610

Lys

Phe

Leu

Gln

Gly

690

Glu

Leu

Leu

515

Asn

Thr

Arg

Pro

Phe

595

Thr

Lys

Gln

Glu

Leu

675

Phe

Gly

Ile

Phe

Tyr

Gly

His

Gln

580

Phe

Lys

Trp

Tyr

Leu

660

Ser

Tyr

Lys

Glu

Lys

Ala

Lys

Leu

565

Thr

Lys

Asp

Gly

Thr

645

Lys

Phe

Gly

Asn

Asn
725

Gly

Tyr

Ile

550

Glu

Thr

Asn

Lys

Leu

630

Lys

Lys

Asn

Val

Glu
710

Ser

Asn

Glu

535

Gln

Gln

Lys

Gly

Leu

615

Glu

Asp

Lys

Ile

Leu

695

Ala

Ala

Lys

520

Phe

His

Val

Glu

His

600

Thr

Thr

Ile

Asp

Leu

680

Leu

Gln

Phe

Asn

Gly

Pro

Lys

Gln

585

Gln

Ile

Asn

Phe

Pro

665

Ala

Leu

Ile

Lys

Gln

Ala

Glu

Ile

570

Val

Val

Leu

Arg

Ala

650

Tyr

Arg

Pro

Phe

Thr
730

31795

Glu

Phe

Lys

555

Gly

Ile

Ala

Glu

Ala

635

Glu

Asn

Asn

Gln

Glu
715

Thr

Ile

Lys

540

Ala

Ser

Ser

Ser

Thr

620

Gln

Ala

Gln

Asp

Ser

700

Ala

Ile

-82-

Tyr

525

Ser

Asp

Asn

Ser

Tyr

605

Leu

Phe

Asp

Ile

Val

685

Val

Leu

Leu

Gln

Val

Ile

Ser

Leu

590

Phe

Tyr

Pro

Lys

Lys

670

Ile

Lys

Lys

Asp

Ala

Leu

Gln

Val

575

Lys

Gln

Asp

Lys

Leu

655

Glu

Lys

Thr

Lys

Lys
735

Leu

Asn

Arg

560

Leu

Ser

Asp

Leu

Gly

640

Lys

Ile

Ser

Glu

Tyr

720

Asn



Leu

Phe

Leu

Thr

785

Leu

Pro

Val

Ala

Ala

865

Lys

Thr

Leu

Asn

Ile

Leu

Phe

Asp

770

Thr

Asp

Glu

Ala

Ala

850

Lys

Pro

Asn

Glu

Val

930

Ile

Glu

Leu

755

Asp

Lys

Asn

Ala

Ala

835

Lys

Pro

Glu

Lys

Tyr

915

Phe

Lys

Gly

740

Lys

Asn

Glu

Lys

Ala

820

Lys

Pro

Val

Ala

Pro

900

Thr

Leu

Glu

Thr

Ala

Leu

Gly

Ile

805

Lys

Pro

Glu

Ala

Ala

885

Lys

Asp

Glu

Leu

Asp

Ala

Gln

Lys

790

Lys

Pro

Glu

Ala

Ala

870

Lys

Glu

Glu

Leu

Asp

Phe

Gln

Tyr

775

Arg

Gly

Val

Ala

Ala

855

Lys

Pro

Asp

Asn

Val

935

Lys

Lys

Phe

760

Ser

Glu

Ile

Ala

Ala

840

Lys

Pro

Val

Tyr

Lys

920

His

Thr

Thr

745

Asn

Phe

Glu

Leu

Ala

825

Lys

Pro

Glu

Ala

Phe

905

Leu

Gln

Val

Phe

Asn

Glu

Val

Pro

810

Lys

Pro

Val

Ala

Thr

890

Pro

Ser

Ser

Leu

31795

Gly

Phe

Ala

Asp

795

Gln

Pro

Glu

Ala

Ala

875

Asn

Met

Leu

Glu

Asn

Asp

Ala

Ile

780

Lys

Pro

Glu

Ala

Ala

860

Lys

Thr

Ala

Lys

Tyr

940

Leu

-83-

Phe

Pro

765

Lys

Lys

Pro

Thr

Ala

845

Lys

Pro

Gly

Phe

Thr

925

Glu

Gln

Leu

750

Trp

Lys

Val

Ala

Thr

830

Lys

Pro

Val

Phe

Ser

910

Pro

Glu

Tyr

Lys

Ala

Gly

Lys

Ala

815

Lys

Pro

Glu

Ala

Ser

895

Tyr

Glu

Gln

Gln

Ala

Lys

Glu

Glu

800

Lys

Pro

Val

Ala

Ala

880

Leu

Lys

Ile

Glu

Phe



31795

945 950 955 960
Gln Glu Val Lys Val Thr Ser Asp Gln Tyr Gln Lys Leu Ser His Pro
965 970 975
Met Met Thr Glu Gly Ser Ser Asn Gln Gly Lys Lys Ser Glu Gly Thr
980 985 990
Pro Asn Gln Gly Lys Lys Ala Glu Gly Ala Pro Asn Gln Gly Lys Lys
995 1000 1005

Ala Glu Gly Thr Pro Asn Gln Gly Lys Lys Ala Glu Gly Ala Pro
1010 1015 1020

Ser Gln Gln Ser Pro Thr Thr Glu Leu Thr Asn Tyr Leu Pro Asp
1025 1030 1035

Leu Gly Lys Lys Ile Asp Glu Ile Ile Lys Lys Gln Gly Lys Asn
1040 1045 1050

Trp Lys Thr Glu Val Glu Leu 1Ile Glu Asp Asn Ile Ala Gly Asp
1055 1060 1065

Ala Lys Leu Leu Tyr Phe Ile Leu Arg Asp Asp Ser Lys Ser Gly
1070 1075 1080

Asp Pro Lys Lys Ser Ser Leu Lys Val Lys Ile Thr Val Lys Gln
1085 1090 1095

Ser Asn Asn Asn Gln Glu Pro Glu Ser Lys
1100 1105

<210> 5

<211> 1773

<212> ADN

<213> Circovirut & lon

<400> 5
ggtacctccg tggattgttc tccagcagtc ttccaaaatt gcaaagtagt aatcctccga

tagagagctt ctacagctgg gacagcagtt gaggagtacc attcctgggg ggcctgattg

ctggtaatca aaatactgcg ggccaaaaaa ggaacagtac cccctttagt ctctacagtc

-84-

60

120

180



aatggatacc
tccaaaacaa
cagtaggtgt
gggcccacta
ttcaaaagtt
acagtcacca
ttccecctggt
tctttattct
cacttcacct
gttctaccct
agctcccgta
ttatggggtt
ccgctgecga
acgtatccaa
atcctccgec
aatggcatct
gtcagaacgc
ccgggagess
aaggttgaat
gctgttattc
gtaaactact
acacccaaac
cagctttgga
ttcgaaaaca
agagaattta
tacgatgtga

gggtccactg

ggtcacacag
caacttcttc
ccctaggctc
tgacgtgtac
cagccagccc
aagaccccgt
tccgeggagce
gctggteggt
tgttaaaagt
cttccaaacc
ttttgttttt
gcgggecegcet
agtgcgctgg
ggaggcgtta
gccgeccectg
tcaacacccg
cctcctgggce
ggaccaacaa
tctggeectg
tagatgataa
cctcccgceca
ctgttcttga
tgaggctaca
gtatatacga
atcttaaaga
taacaaaaaa

cttcaaatcg

tctcagtaga
tccatgatat
agcaaaatta
agctgtcttc
gcggaaattt
ctccaaaagg
tccacactcg
teccttteget
ctgcttctta
ttcctcgceca
ctcctcctceg
tttcttgett
taatactaca
ccgcagaaga
gctcgtccac
cctctcccge
ggtggacatg
aatctctata
ctcccccatc
ctttgtaaca
tacaatcccc
ctccaccatt
aacctctaga
ccaggactac
ccccccactt
gactcagtaa

gccttegggt

31795

tcatcccaag
ccatcccacc
cgggcccact
caatcacgct
ctcacatacg
gtactcacag
ataagtatgt
ttctcgatgt
gcaaaattcg
Caaacaaaat
gaaggattat
ggcattttca
gcagcgcact
agacaccgcc
cccecgecacc
accttcggat
atgagattta
ccctttgaat
acccagggtg
aaggccacag
caacccttct
gattacttcc
aatgtggacc
aatatccgtg
aaaccctaaa
tttattttat

acc

gtaaccagcc
acttatttct
ggctcttccc
gctgecatctt
ttacaggaaa
cagtagacag
ggccttettt
ggcageggsc
caaacccctg
aatcaaaaag
taagggtgaa
ctgacgctgc
tctttcactt
cccgeagceca
gctaccgttg
atactgtcaa
atattgacga
actacagaat
ataggggagt
ccctaaccta
cctaccactc
aaccaaataa
acgtaggcct
taaccatgta

tgaataaaaa

atgggaaaag

-85-

ataaaaatca
actaggcttc
acaaccgggc
cccgctcact
ctgctcggcet
gtcgctgegce
actgcagtat
accaaaatac
gaggtgagga
ggagattgga
cacccacctc
cgaggtgctg
ttataggatg
tcttggccag
gagaaggaaa
ggctaccaca
ctttgttccc
aagaaaggtt
gggctccact
tgacccatat
ccgttacttc
caaaaggaat
cggcactgceg
tgtacaattc

taaaaaccat

ggcacagggt

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

1773



<210> 6

<211> 702
<212> ADN
<213>

<400> 6
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
ccceccgggag
gttaaggttg
actgctgtta
tatgtaaact
ttcacaccca
aatcagcttt
gcgttcgaaa
ttcagagaat
<210> 7

<211> 233
<212> PRT

<213>

<400> 7

Met Thr Tyr Pro Arg

1

Ser His Leu Gly Gln

Arg His Arg Tyr Arg

35

Leu Ser Arg Thr Phe

50

Pro Ser Trp Ala Val

Circovirut &

caaggagecsg
gcegeegecc
tcttcaacac
cgccctectg
gggggaccaa
aattctggcc
ttctagatga
actcctcccg
aacctgttct
ggatgaggct
acagtatata

ttaatcttaa

5

20

Circovirut & 1lon

ttaccgcaga
ctggctcgtc
ccgecctctcec
ggcggtggac
caaaatctct
ctgctccccc
taactttgta
ccatacaatc
tgactccacc
acaaacctct
cgaccaggac

agacccccca

lon

Arg Arg Tyr Arg Arg

Ile Leu Arg Arg Arg

25

Trp Arg Arg Lys Asn

40

Gly Tyr Thr Val Lys

55

Asp Met Met Arg Phe

31795

agaagacacc
cacccccgec
cgcaccttcg
atgatgagat
ataccctttg
atcacccagg
acaaaggcca
ccccaaccct
attgattact
agaaatgtgg
tacaatatcc

cttaaaccct

Arg

10

Pro

Gly

Ala

Asn

gccecccgeag
accgctaccg
gatatactgt
ttaatattga
aatactacag
gtgatagggg
cagccctaac
tctcctacca
tccaaccaaa
accacgtagg
gtgtaaccat

aa

Arg His Arg

Leu Val
30

Trp

Ile Phe Asn

45

Thr
60

Thr Val

Ile Asp Asp

-86-

ccatcttggc
ttggagaagg
caaggctacc
cgactttgtt
aataagaaag
agtgggctcc
ctatgaccca
ctcccgttac
taacaaaagg
cctcggcact

gtatgtacaa

Pro
15

Arg
His Pro
Thr Arg
Thr

Arg

Phe Val

60

120

180

240

300

360

420

480

540

600

660

702



31795

65 70 75 80

Pro Pro Gly Gly Gly Thr Asn Lys Ile Ser Ile Pro Phe Glu Tyr 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 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 Ile Asp Tyr Phe Gln Pro
165 170 175

Asn Asn Lys Arg Asn Gln Leu Trp Met Arg Leu Gln 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> 8

<211> 1767

<212> ADN

<213> Circovirut & lon

<400> 8
ggtacctccg tggattgttc tccagcagtc ttccaaaatt gcaaagtagt aatcctccga 60

tagagagctt ctacagctgg gacagcagtt gaggagtacc attcctgggg ggcctgattg 120

ctggtaatca aaatactgcg ggccaaaaaa ggaacagtac cccctttagt ctctacagtc 180

-87-



aatggatacc
tccaaaacaa
cagtaggtgt
gggcccacta
ttcaaaagtt
acagtcacca
ttccecctggt
tctttattct
cacttcacct
gttctaccct
agctcccgta
ttatggggtt
ccgectgecga
acgtatccaa
atcctccgec
aatggcatct
gtcagaacgc
ccgggagees
aaggttgaat
gctgttattc
gtaaactact
acacccaaac
cagctttgga
ttcgaaaaca
agagaattta
tacgatgtga

gggtccactg

ggtcacacag
caacttcttc
cgctaggcetc
tgacgtgtac
cagccagccc
aagaccccgt
tccgeggagce
gctggteggt
tgttaaaagt
cttccaaacc
ttttgttttt
gcgggeceget
agtgcgetgg
ggaggcgtta
gcecgeccectg
tcaacacccg
cctcctgggce
ggaccaacaa
tctggeccctg
tagatgataa
cctceccgeca
ctgttcttga
tgaggctaca
gtatatacga
atcttaaaga
taacaaaaaa

cttcaaatcg

tctcagtaga
tccatgatat
agcaaaatta
agctgtcttc
gcggaaattt
ctccaaaagg
tccacactcg
tccttteget
ctgcttctta
ttcctctecg
ctcctcctceg
tttcctgett
taatactaca
ccgcagaaga
gctcgtccac
cctctcccegce
ggtggacatg
aatctctata
ctcccccatc
ctttgtaaca
tacaatcgcc
ctccaccatt
aacctctaga
ccaggactac
ccccccactt
gactcagtaa

gcetteg

31795

tcatcccaag
ccatcccacc
cgggcccact
caatcacgct
ctcacatacg
gtactcacag
ataagtatgt
ttctcgatgt
gcaaaattcg
caaacaaaat
gaaggattat
ggcattttca
gcagcgcact
agacaccgcc
ccececgecacc
accttcggat
atgagattta
ccctttgaat
acccagggtg
aaggccacag
caacccttct
gattacttcc
aatgtggacc
aatatccgtg
aaaccctaaa

tttattttat

gtaaccagcc
acttatttct
ggctcttccc
gctgecatctt
ttacagggaa
cagtagacag
ggeccttcttt
ggcagegggce
caaacccctg
aatcaaaaag
taagggtgaa
ctgacgctgc
tctttcactt
cccgeagceca
gctaccgttg
atactgtcaa
atattgacga
actacagaat
ataggggagt
ccctaaccta
cctaccactc
aaccaaataa
acgtaggcct
taaccatgta
tgaataaaaa

atgggaaaag

-88-

ataaaaatca
actaggcttc
acaaccgggc
cccgctcact
ctgctcgget
gtcgetgcege
actgcagtat
accaaaatac
gaggtgagga
ggagattgga
cacccacctc
cgaggtgctg
ttataggatg
tcttggccag
gagaaggaaa
ggctaccaca
ctttgttccc
aagaaaggtt
gggctccact
tgacccatat
ccgttacttc
Caaaaggaat
cggcactgeg
tgtacaattc

taaaaaccat

ggcacagggt

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



<210> 9

<211> 702
<212> ADN
<213>

<400> 9
atgacgtatc

cagatcctcc
aaaaatggca
acagtcagaa
cccccgggag
gttaaggttg
actgctgtta
tatgtaaact
ttcacaccca
aatcagcttt
gcgttcgaaa
ttcagagaat
<210>
<211>

<212>
<213>

10
233
PRT

<400> 10

Met Thr Tyr Pro

1

Ser His Leu Gly

Arg His Arg Tyr

35

Leu Ser Arg Thr

50

Pro Ser Trp Ala

Ccaaggagecg
gcegeegecec
tcttcaacac
cgccctectg
gggggaccaa
aattctggcc
ttctagatga
actcctcccg
aacctgttct
ggatgaggct
acagtatata

ttaatcttaa

20

Arg Arg

Gln Ile

Arg Trp

Phe Gly

Val Asp

Circovirut & lgn

ttaccgcaga
ctggctcgtc
ccgecctctec
ggcggtggac
caaaatctct
ctgctccccc
taactttgta
ccatacaatc
tgactccacc
acaaacctct
cgaccaggac

agacccccca

Circovirut & logn

Arg Tyr

Leu Arg

Arg Arg
40

Tyr Thr
55

Met Met

31795

agaagacacc
cacccccgcec
cgcaccttcg
atgatgagat
ataccctttg
atcacccagg
acaaaggcca
gcccaaccct
attgattact
agaaatgtgg
tacaatatcc

cttaaaccct

Arg Arg
10

Arg

Arg Arg Pro

25

Lys Asn Gly

Val Lys

Ala

Arg Phe Asn

gcceeccgeag
accgctaccg
gatatactgt
ttaatattga
aatactacag
gtgatagggs
cagccctaac
tctcctacca
tccaaccaaa
accacgtagg
gtgtaaccat

aa

Arg His Arg

Leu Val
30

Trp

Ile Phe Asn

45

Thr
60

Thr Val

Ile Asp Asp

-89-

ccatcttgge
ttggagaagg
caaggctacc
cgactttgtt
aataagaaag
agtgggctcc
ctatgaccca
ctcccgttac
taacaaaagg
cctecggcact

gtatgtacaa

Pro
15

Arg
His Pro
Thr

Arg

Arg Thr

Phe Vval

60

120

180

240

300

360

420

480

540

600

660

702



65

Pro

Arg

Gln

Phe

Ser

145

Phe

Asn

Val

Gln

Asn
225

Pro

Ile

Gly

Val

130

Ser

Thr

Asn

Asp

Asp

210

Leu

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

<400>

Gly

Arg

Asp

115

Thr

Arg

Pro

Lys

His

195

Tyr

Lys

11
233
PRT

Gly

Lys

100

Arg

Lys

His

Lys

Arg

180

Val

Asn

Asp

Gly

85

Val

Gly

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

Circovirut &

11

Met Thr Tyr Pro Arg

1

5

Ser His Leu Gly Gln

70

Thr

Lys

Val

Thr

Ile

150

Val

Gln

Leu

Arg

Pro
230

lon

Asn

Val

Gly

Ala

135

Ala

Leu

Leu

Gly

Val

215

Leu

Lys

Glu

Ser

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Lys

Ile

Phe

105

Thr

Thr

Pro

Ser

Met

185

Ala

Met

Pro

Ser

90

Trp

Ala

Tyr

Phe

Thr

170

Arg

Phe

Tyr

31795

75

Ile

Pro

Val

Asp

Ser

155

Ile

Leu

Glu

Val

Pro

Cys

Ile

Pro

140

Tyr

Asp

Gln

Asn

Gln
220

Phe

Ser

Leu

125

Tyr

His

Tyr

Thr

Ser

205

Phe

Glu

Pro

110

Asp

Val

Ser

Phe

Ser

190

Ile

Arg

Tyr

95

Ile

Asp

Asn

Arg

Gln

175

Arg

Tyr

Glu

80

Tyr

Thr

Asn

Tyr

Tyr

160

Pro

Asn

Asp

Phe

Arg Arg Tyr Arg Arg Arg Arg His Arg Pro Arg

10

15

Ile Leu Arg Arg Arg Pro Trp Leu Val His Pro

-90-



Arg

Leu

Pro

65

Pro

Arg

Gln

Phe

Ser

145

Phe

Asn

Val

Gln

Asn
225

His

Ser

50

Ser

Pro

Ile

Gly

Val

130

Ser

Thr

Asn

Asp

Asp

210

Leu

Arg

Arg

Trp

Gly

Arg

Asp

115

Thr

Arg

Pro

Lys

His

195

Tyr

Lys

20

Tyr

Thr

Ala

Gly

Lys

100

Arg

Lys

His

Lys

Arg

180

Val

Asn

Asp

Arg

Phe

Val

Gly

85

Val

Gly

Ala

Thr

Pro

165

Asn

Gly

Ile

Pro

Trp

Gly

Asp

70

Thr

Lys

Val

Thr

Ile

150

Val

Gln

Leu

Arg

Pro
230

Arg

Tyr

55

Met

Asn

Val

Gly

Ala

135

Pro

Leu

Leu

Gly

Val

215

Leu

Arg

40

Thr

Met

Lys

Glu

Ser

120

Leu

Gln

Asp

Trp

Thr

200

Thr

Lys

25

Lys

Val

Arg

Ile

Phe

105

Thr

Thr

Pro

Ser

Leu

185

Ala

Met

Pro

Asn

Lys

Phe

Ser

90

Trp

Ala

Tyr

Phe

Thr

170

Arg

Phe

Tyr

31795

Gly

Ala

Asn

75

Ile

Pro

Val

Asp

Ser

155

Ile

Leu

Glu

Val

Ile

Thr

60

Ile

Pro

Cys

Ile

Pro

140

Tyr

Asp

Gln

Asn

Gln
220

-91-

Phe

45

Thr

Asp

Phe

Ser

Leu

125

Tyr

His

Tyr

Thr

Ser

205

Phe

30

Asn

Val

Asp

Glu

Pro

110

Asp

Val

Ser

Phe

Ser

190

Lys

Arg

Thr

Thr

Phe

Tyr

95

Ile

Asp

Asn

Arg

Gln

175

Arg

Tyr

Glu

Arg

Thr

Val

80

Tyr

Thr

Asn

Tyr

Tyr

160

Pro

Asn

Asp

Phe



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

12
713
ADN

<400> 12
cagctatgac
ttggccagat
gaaggaaaaa
aggaaaaatg
ttgttccccc
gaaaggttaa
gctccactgce
acccatatgt
gttacttcac
aaaggaatca
gcactgcgtt
tacaattcag
<210>
<211>

<212>
<213>

13
233
PRT

<400> 13

Met Thr Tyr Pro Arg

1

Ser His Leu Gly Gln

Arg His Arg Tyr Arg

35

Leu Ser Arg Thr Phe

50

Pro Ser Trp Ala Val

Circovirut &

gtatccaagg
cctccgecege
tggcatcttc
gcatcttcaa
£88388L8LE
ggttgaattc
tgttattcta
aaactactcc
acccaaacct
gctttggetg
cgaaaacagt

agaatttaat

5

20

Circovirut & 1lon

aggcgttacc
cgcccctgge
aacacccgcc
cacccgcctc
accaacaaaa
tggcecctgcet
gatgataact
tcccgecata
gttcttgact
aggctacaaa
aaatacgacc

cttaaagacc

lon

Arg Arg Tyr Arg Arg

Ile Leu Arg Arg Arg

25

Trp Arg Arg Lys Asn

40

Gly Tyr Thr Val Lys

55

Asp Met Met Arg Phe

31795

gcagaagaag
tcgtccaccc
tctcccgeac
tccecgeacct
tctctatacc
cccccatcac
ttgtaacaaa
caatccccca
ccactattga
cctctagaaa
aggactacaa

ccccacttaa

Arg

10

Pro

Gly

Ala

Asn

acaccgcccc
ccgccaccgce
cttcggatat
tcggatatac
ctttgaatac
ccagggtgat
ggccacagcc
acccttctcc
ttacttccaa
tgtggaccac
tatccgtgta

accctaaatg

cgcagccatc
taccgttgga
actgtggaga
tgtgacgact
tacagaataa
aggggagtgg
ctaacctatg
taccactccc
ccaaataaca
gtaggcctcg
accatgtatg

aat

Arg His Arg Pro Arg

15

Trp Leu Val His Pro

30

Ile Phe Asn Thr Arg

45

Thr Thr Val Thr Thr

60

Ile Asp Asp Phe Val

-92-

60

120

180

240

300

360

420

480

540

600

660

713



31795

65 70 75 80

Pro Pro Gly Gly Gly Thr Asn Lys Ile Ser Ile Pro Phe Glu Tyr Tyr
85 90 95

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 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 Ile Asp Tyr Phe Gln Pro
165 170 175

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

Val Asp His Val Gly Leu Gly Thr Ala Phe Glu Asn Ser Lys 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 Glu Pro
225 230

<210> 14
<211> 713
<212> ADN
<213> Circovirut & lgn

<400> 14
ccgeccatgac gtatccaagg aggecgttacc gcagaagaag acaccgcccc cgcagccatc 60

ttggccagat cctccgecge cgeccecctgge tcgtccacce ccgecaccge taccgttgga 120

gaaggaaaaa tggcatcttc aacacccgecc tctcccgecac cttcggatat actgtcaagg 180

-93-



31795

ctaccacagt cacaacgccc tcctgggegg tggacatgat gagatttaat attgacgact 240
ttgttcccce gggagggggg accaacaaaa tctctatacc ctttgaatac tacagaataa 300
gaaaggttaa ggttgaattc tggccctget cccccatcac ccagggtgat aggggagtgg 360
gctccactge tgttattcta gatgataact ttgtaacaaa ggccacagcc ctaacctatg 420
acccatatgt aaactactcc tcccgccata caatccccca acccttctec taccactccce 480
gttacttcac acccaaacct gttcttgact ccactattga ttacttccaa ccaaataaca 540
aaaggaatca gctttggctg aggctacaaa cctctagaaa tgtggaccac gtaggcctcg 600
gcactgcgtt cgaaaacagt aaatacgacc aggactacaa tatccgtgta accatgtatg 660
tacaattcag agaatttaat cttaaagacc ccccacttga accctaagaa ttc 713
<210> 15

<211> 233

<212> PRT

<213> Circovirut & 1lon

<400> 15

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

1 5 10 15

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

Arg His Arg Tyr Arg Trp Arg Arg Lys Asn Gly Ile Phe Asn Thr Arg

Leu Ser Arg Thr Phe Gly Tyr Thr Val Lys Ala Thr Thr Val Arg Thr
50 55 60

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

Pro Pro Gly Gly Gly Thr Asn Lys Ile Ser Ile Pro Phe Glu Tyr Tyr
85 90 95

Arg Ile Lys 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

-9Y-



115

Phe Val

130

Thr

Ser Ser

145

Arg

Phe Thr Pro

Asn Asn Lys

Val His

195

Asp

Gln Asp

210

Tyr

Asn Leu

225

Lys

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

16
1545
ADN

<400> 16
atgacgtata
ggcacagccc
gcttaggggt
cccctttaac
ttatggcgga
tgaatctcca
tccggtggac

ggctttctgce

gaatggtgcg

Lys Ala

His Thr

Thr

Ile

120

Ala
135

Leu

Pro Gln

150

Pro
165

Lys

Arg Asn

180

Val Gly

Ile

Asn

Asp Pro

Val

Gln

Leu

Arg

Pro

Leu Asp

Leu

Trp

Thr
200

Gly

Val
215

Thr

Leu Lys

230

0

ggtgttggcet
aaaacttgct
ctgtccctag
catgtctggg
gggccaagtc
agttcctgag
gttgccacgt
gatctttcca

ggttgcagct

Virut gay hdi ching sinh

ctatgccacg
gcacggaaaa
caccttgctt
atacttgatc
tactgcacac
cttggggtgc
gcattcccca
attgcacgaa

gagatttaca

31795

Thr Tyr Asp

Phe Ser

155

Pro

Thr
170

Ser Ile

Leu Leu

185

Arg

Ala Phe Glu

Met Tyr Val

Pro

san va hd hdp & lgn

gcatttgtat
cgececttetg
ctggagttgc
ggtgcacgtg
gatgtctcag
tgggcctatt
ctgtcgagtg
tgaccagtgg

gagccggeca

125

Pro Val

140

Tyr

Tyr His Ser

Asp Tyr Phe

Gln Thr Ser

190

Ser Ile

205

Asn

Gln
220

Phe Arg

tgtcaggagc
tgacagcctt
actgctttac
cacccccaat
tgcacggtct
ttataggccc
ctcccctgec
aaacctgaac

actcacccct

-05-

Asn Tyr

Arg Tyr

160

Gln
175

Pro

Arg Asn

Tyr Asp

Glu Phe

tgtggccatt
cttcagggga
ggtctctcca
gccagggtgt
cteccttectc
gaagagccac
ggggcctget
tttcaacaaa

gcagttttga

60

120

180

240

300

360

420

480

540



aggctctaca
gagtggccegt
atgtgttaac
agtgtgctat
ggaaagtctc
agttgaagtt
tgtctgagtt
acggctgect
tgctcccacc
ccaagcatgg
cagtgactga
tccgecactt
taagggtaga
gcagtcacaa
ccacggtcgc
ttgccagegce
gtggttggcea
ctcttcccga
ccatccaaat
agtacgtgct
cttectttgcet
tcccagacgt
taatgcactt
atcgtctggc
gaggaggaga
ttgaggaatg
caaaagttga

agagggctcg

agtttatgaa
ttacgccaac
caacctaccg
ggctaacgtc
ctgggcccct
gattgcgaac
tgccttcata
tcccgetgat
ggaagttcag
tgtccatggc
tacagatgga
cagactggcg
gcctaatacg
gtggtacggt
tcaccgcgcet
caacagggct
ctgcatttcc
gagagtgaga
cctcaggctc
caagctggaa
cccccttgaa
ggtcgaagtt
gcctagcagt
ttccccggec
gcatcctgac
ctgectgttcc
ccagtacctc

cccgecgage

cggggttgtc

tccctacatg
ctcccgcaga
tatgacattg
cgtggcgeee
cgactccaca
gccecctggga
actgtccctg
aataaagaaa
aagtacctac
cctattgtcg
gaagaaccta
tcgccaatgg
gctggaaaga
ttgcccgctce
gagcatctca
gccattacca
ccttcagatg
cccgeggect
ggtgagcact
tgtgttcagg
tccggatttg
gtcatcccag
gccactgtgt
caggtgtgct
cggaacaaag
cgtggtgcag

gcgacggaca
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gctggtaccc
tgagtgacaa
ggcccaagcec
gccataacgce
atgaagtgaa
tctecttcecc
gtggtgtctc
atgggaactg
ttcgeccgtgce
agcggaggct
tacagtactt

gcctcectgg

gtggcaaggg
gagcaaggag
gcgaagcecca
agtactattc
accggatggt
actgggctac
tggacaggaa
ggaccgtctc
gttgttgtga
accctgectg
ctgctctgge
ggactgtttc
tagggaaaat
ccaaccgggc
caagccttgg

cctcctttga

cattgtcgga
acctttcccg
tgaagacttt
cgtcatgtat
atttgaaacc
gccccaccac
cttgecgggtc
ctggtggtac
taaccaattt
gcaagttaat
ctctgttagg
gtttgaagac
tgaaaaaatc
agcacgctct
gcaggccaag
ccecgectgcec
gaattccaaa
tgacgaggat
cggtgcttgt
tgtgacccct
gcataagagc
tcttgaccga
cgagatgtcc
gcaattcttt
tatcaacctt
taccccggaa
agaatgcttg

ttggaatgtt

-96-

cctgtccctg
ggagcaactc
tgceccttttg
gtggccagag
gtccccgaag
gcagtggaca
gagcaccaac
ttgtttgact
ggctatcaaa
ggtctccgag
gagagttgga
ctcctcagaa
tteccggtttg
ggtgcgactg
aagctcgagg
gacgggaact
tttgaaacca
cttgtgaata
gctggegceca
gggatgaccc
ggtcttggtt
cttgctgaga
gacgacttca
gceccgecaca
tgtcaggtga
gaggttgcgg
gccaagcttg

gtgcttcctg

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



gggttgagac
ttcctgtcgt
tgtccaattg
ccttgetctce
ctggececgeg
atctgctgaa
aggttgatct
caagagttca
ctgctccgeg
ttcctaacgg
agccgatgac
tgccggececc
agccaatttt
cggcagcagc
aatatgaggc
aagaagctga
ctgtgtcatc
aagccattat
gcctecgeat
aatggctttc
accaggcgtt
cgecegeegec
gtgcagagag
ggaaaataga
aaccggtata
gcacagcagc

cagacggcgt

ggcgaatcag
gactcaagag
ctactaccct
taagttggag
acccgcactg
attagtcaac
aaaagcttgg
gcctcgaaaa
caggaaggtc
ttgggaagat
acctctgagt
agttcctgca
tgtgtctgca
gccgatgtgce
ttccccecta
ggaagttctg
aagcagctcc
cgactcgggc
catgcgtgaa
tcgcatgtgg
tcgcacctta
ctacccgtgt
cgaccttacc
aaataccggt
caaccaacct
tcecgtecgeg

agatgcggac

acaaccaaac
cctttggaca

gcacaaggtg

ggggttgttc
ccgaacgggce
gcccaggceaa
gtcaaaaatt
acgaagtctg
agatctgatt
tcgactgttg
gagcctgtac
ccgcgtagag
ctgcgacaca
caggacgaac
acaccaccgc
agtgaaatct
ctgtcaagtg
gggeccectgca
gcttgtgatg
gatagggteg
gatggcaggt
gggtttgtga
attggttcag
gagatgatca
gccaaagact
ggtacaggtg

getegegssc

31795

agctccatgt
gagactcggt
acgaggtccg
gtgaggaata
tcgacgagct
cttcagaaat
acccacggtg
tcaagagctt
gtggcagccc
gtggtcccct
ttatttccag
ctgtgtcccg
aatttcagca
ccttagattt
agaacgtggg
cggatattct
ttaagatcac
gtgggcacct
cggccaagct
acatgctgac
ttgggtttct
tgttgcctca
tcgccactga
accagggacc
cccggatatc
gcgeeggett

cgttgcagac

caaccagtgc
ccctectgacc
tcaccgtgag
tgggctcacg
taaagaccag
gatggcctgg
gacaccgcca
gctagagaac
gattttgatg
tgatctttcg
gccagtgaca
accgatgacg
ggtggaaaaa
gtctgcatcc
cattctggag
gaatgatacc
acgcccaaaa
ccaaagggaa
tagtgaccct
ttggcgcaac
cccaaagatg
cacccctgca
agatattcca
cttggcatcc
gtcgegegees

atttactgat

ggtaagaaag

-97-

cgecgetetgg
gccttctcege
aggctaaact
ccaactggac
atggaggagg
gcagccgagce
ccccctccac
aagcctgtcc
ggcgacaatg
gcaccatccg
tctttgagtg
ccctcgagtg
gcaaatctgg
tcacagactg
gtaaggggsc
aaccctgcac
tactcagctc
aaagaagcat
gccacgcagg
acgtctgett
atactcgaga
cctteccgtga
cgcatcctcg
tctgaggaag
tctgacgaga
ttgccacctt

aaagctgaaa

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



ggctcttcga
tctcacacct
ttactctatt
tgggtgtatt
cttttgctgt
actcgccaga

ttcgcagect

gegggsgeacy
tggctggagc
gaactgctcc
cactcatcga
ccactgggtg
ccatcgegtt
cttatgatcc
tggccegaggce
ttcccaccgg
ctacagccct
cccagctgaa
tcattgctgc
taacttcagt
ccgttecctgg
gccttaccect
tcgttttgat
tgctgtgeat
gtgtgtttcc
tgtttttctt
ctctttgget

atcattacac

ccaattgagc
cttcaaatct
ttgcctettt
ttctgggtct
tggecctgttc
gtgcaggaac
tgttgtgggc
ctacatctgg
ttatgtgctt
taatgaaatc
cctgtgcgat
gcgtgggtec
cgcccagttg
taatcaagcc
agtcccaaaa
agtgaaagtt
ccggtctggt
tggactaaag
cctgeatgtt
ggggtcttge
ctacggacca
gcccttgaca
tttcgtttcc
tttacttgca
ttgttggttg
gatttctgta
tttgggacgt

cagtggcccc

cgtcaggttt
gacagtggtt
ttgtgttaca
tctcggegtg
aagcctgtgt
gtccttcatt
cccgtceggtc
cattttttgc
tctcaaggta
gccttcaacg
cggttttgtg
tggaccggcc
gatgaaaaga
gtgaagtgct
gtggccaaag
gatcccgagt
tactctacca
atcaggcaaa
gcctgetcega
ggtgceggca
ggctctctct
gcacttgtgg
atcggaggca
atcgccagct
cgectggttct
aatatgcctt

tatactaaca

cgecggtgttg
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ttaacctcgt
attctccggg
gctacccatt
tgcgeatggg
ccgacccagt
cttttgagct
tcggtettgce
ttaggecttgg
ggtgtaaaaa
tgttcccttt
cgccaacagg
gaagtcccat
ggattacggc
tgcggstett
tttctgctat
gcaggatcgt
caaacctcgt
tttccaagcc
tggecgttgea
ccaacgatcc
gcacgtccag
cgggattcgg
tggctcatag
atgtttgggt
ctttgcaccc
cgggaatctt
ttgctggtct

ccgecttggce

ctcccatctc
tgattgggst
cttecggtttc
ggtttttggc
cggcactgct
tctcaaacct
cattcttggc
cattgttgca
gtgctgggga
tacacgtgceg
catggacccc
tgagcaaccc
tagaactgtg
acaggcgggt
tccattccga
ggttgacccc
ccttggtgtg
ttcgggagga
catgcttgct
atggtgcact
attgtgcatc
tcttcaggaa
gttgagttgt
accccttacc
ccttaccatc
ggccgtggty
tgtcaccccc

taccgcacca

-08-

cctgttttct
tttgcagctt
gttcccctct
tgctggetgg
tgtgagtttg
tgggaccctg
aagttactgg
gattgtatct
tcttgtataa
accaggtcgt
attttcctcg
tctgaaaaac
gtcgctcagce
ggggcgatgg
gceceecttttt
gatactttta

ggggactttg

ggcccacacc
ggggtttatg
aatccgtttg
tcccaacatg
atcgccttgg
aaggctgata
tggttgecttt
ctatggttgg
ttattggttt
tatgatattc

gatggaacct

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



acttggctgc
agcttgggtc
atgtggttgg
gcgtgactgce
atcaaatgct
aaggagctgc
tgacatcctc
cgtgeggega
caggatcaaa
tggcacccat
gtgatgtgaa
gcgecttgcet
gtgtgttttt
ggtttttcat
ggatgtttgt
taacagcagc
ccggttttgt
tgagcaccta
cgtgtggtgt
acaatgttct
agggaaagtt
gtgeccctege
ttaagtgctt
cctatgcaaa
gtactttggc
acattgttgt

gtaccaagca

cgtccgecgce
ccttcttgag
gtcctccatg
cgcacatgtc
tgactttgat
tcccaagacc
tggcgtcgaa
ttcegggtcc
taaacaagga
caagctgagc
ggttggcagc
tgctgccaaa
cctactgtgg
tctgaatgag
gctatcttgg
tcttaacagg
cgcagatctt
tgccttectg
tgtgcaccta
tgttggtgat
gagggaagse
tatgagactc
tgtttctgeg
agcacttaga
caagcttgag
tgctettggc

tactctccaa

gctgegttga
ggecgctttca

ggctctggtg

cttacgggta
gtgaaagges
caattctgceg
cccggtgtta
ccagtgatca
ggtggcatcg
gaattaagtg
cacataatta
cctgaactgg
agaatgatgg
gttctcccag
ctcacaccat
aacagatggt
gcggtaactc
cctcggatga
cttgccatca
ggagecgtttt
gtgtcgcaat
aatgacgagg
tccaacatga
attgaacttg
gcttttgetg
catacgcctg

gtcattgaga

31795

ctggtcgcac
gaactcgaaa
gagtgttcac
attcggctag
acttcgccat
aggacggatg
ttgggaatgg
ccgaagctgg
tcacgcgecc
aattctttge
aagacacgtg
agggaggcect
gacatgcctg
ctgtcctggt
ggtctgegea
cacttgcctt
aagggcaccc
tggttgtgac
ttttgtactt
ctgcagcttt
cctgcggaat
acttggactt
ggaatgcagc
cccagttggt
ataccgtggc
ttggcagcat

ccagagtcct

catgctgttc
gccctcactg
catcgacggg
ggtttccgga
agctgattgc
gactggccegt
attcgccttc
tgagattgtc
ttcaggccag
tggacccaag
cgaagtacct
ctccaccgtc
gacgcccttg
tcggagtgtt
agttctgatg
ttacagcctt
gttgcaggca
ctcaccagtc
gttcaagtac
cttcttgcga
gaatcatgag
ccttacgaaa
aggccaattc
gcaggttgat
accccaactc
cttcgaccta

tgcecgggtcc

-99-

accccgtcte
aacaccgtca
aaaattaggt
gtcggcttca
ccgaattggc
gcctattgge
tgcttcaccg
ggcgttcaca
ttttgtaacg
gtccecgcetceg
tcagatcttt
caacttctgt
gttgctgtgg
ttctcctttg
atcaggcttc
ggtgcggtga
gtaatgaatt
ccagtgattg
cgeggectge
tactttgeccg
tcattgactg
tggactgatt
atcgaggctg
aaggttcgag
tcgeceeggtg
aaggttggts

aaaatgaccg

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



tggecgegegt
caccgaaagt
agaagaggcg
aattttggga
cgtgggagtsg
gtgggcatac
agttcctggt
ccgtggagca
agaaactgaa
gctagccgcec
ggtaaaaata
ggccagtgag
ggttgacggt
ctccggtgct
cgatggcacg
gcaaataata
caagctgtac
gtttggagac
ctgcctcacg
gceccteeggt
ctctaggcct
agacctctcc
tgtgcgtaag
ttaccctgcec
tcagagcgtc
tgttacccct
cggcaccaat

cttcatgaaa

cgttgaccca
tctagagaat
taggatggaa
caagaattcc
cctcagagtt
tactattgaa
ccccgtcaac
ggcccttggce
aagaataatt
agcggcttga
gtcaaatttc
gttgagctga
ggtgttgtgc
gacgcatctc
ctttgggact
caggcttgtg
cctgttaggg
ataccttaca
cccaatgcca
tttgaattgt
gactgcccca
aagtatgact
tacctgtttg
aagaattcta
cccgaaatcg
tgtaccctca
aatttcattg

aaggcgttta

acccccacgce
ggtcccaacg
accgtcggca
ggtgatgtgt
ggtgaccctg
gataaggatt
ccagagagcg
atgatgaatg
gacaaacttc
cccgectgtgg
acaaccggac
aagacgcggt
tcctgegttc
ctaagttact
ttgaggccga
acattaggcg
gcaaccctga
aaacccccag
ctccggtgac
atgtaccgac
aacagttgac
tgtccaccca
cccacgtggg
tggctggaat
acgttctgtg
agaaacagta
cgttggccca

actcgcccat

31795

ccccacccege
cctggegesa
tctttgtcat
tttacgagga
ccgactttaa
acaaagtcta
gaagagccca
tcgacggtga
agggccttac
tcgeggeggce
tttcacccta
cgagcacaac
cgcagttcct
cgctcgtcac
ggccaccaaa
cggtgacgca
gcgggtaaaa
tgacactggg
tgatgggcgce
cattccagceg
agagcacggc
aggctttgtt
taagtgcccg
aaatgggaac
cgcacaggcc
ttgtgggaag
ccgggeageg

cgcccteggg

acccgtgccc

tggggaccgt

gggteggaag

ggtccatgac
ccctgagaag
cgccteccca
atgggaagct
actgacggcc
taaggagcag
ttggttgtta
gggcctgtga
caacacccgg
tcgcttatag
gggeeggesa
gaggaaattg
cctgaaattg
ggagttttac
agcccagtgc
tccgtcttgg
tctgtecttg
tgtgaggatg
ttacctgggg
cccgttcatc
aggtttccaa
gtgcgagaaa
aagaagacta
ttgagtggtg

aaaaacaaat

-100-

atccccctcc
ttgaataaga
aagtaccaga
aacacagatg
ggaactctgt
tctggcaaga
gcaaagcttt
aaagaagtgg
tgtttaaact
ctgagacagc
atttaaaagt
ttgcaagacc
atgtcctgat
acactgggat
cgctcagtgce
gtctccctta
agaatacaag
acgcggctgc
ctactaccat
attatcttga
ccgcattgag
ttcttcgect
ggccttccac
ccaaggacat
actggcaaac
ggacaatact
tcacccaggg

ttaaggagct

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820



acagactccg
acctgcaatt
gcacctaccg
agtgactaag
ttacagcttg
tcatggcctt
cctgatcgtc
ccactggtgg
agccataacg
ccccaaccgt
tgaatactac
tcctgaatgg
cagctttccc
ggggaagaag
tggcctcegac
gtgtggccac
cacaagccct
catgcatgtg
attagtctcc
tgctagcacc
tgtgttgcge
tcagcaggtc
gattagggct
tgcccectece
gaattccttc
caaaaccacc

tcattgctat

atcttaggca
gtccgetggt
tcgtacgtgc
aggggtggcc
gtgatatatg
ctgttcctac
tattcggacg
gtcgaacatc
gactcgccat
gacaggatcc
gcegeggegg
tttgaagagc
ggcccgecegt
tccagaatgt
gtctgtattt
ccggetggtt
ctagatgagg
gagcagggtc
gttaggcegtg
gccctactcc
agcaggttca
caggatggtg
ttggggacgt
cgtaccggcc
ttggatgaag
ctcacctgtc

gtttttgaca

ggtgccttga
ttgccgccaa
tgaactgctg
tgtcgtctgg
cacagcacat
aagaccagct
acctcgtgct
tgaatttgat
catttctagg
tcgeggeect
ctgcaatact
ttgtggttgg
tcttettgtc
gcgggtattg
accacaccca
ctggttcttg
tgttagaaca
tcacccctct
gcatcagagg
ccacttgtaa
tcatcggtcc
atgtcattta
gccggttcaa
cgtgggttcg
cagcgtattg
tgggagactt

tcatgcctca
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agctgatctt
ccttctttat
ccatgaccta
cgacccgatc
ggtgcttagt
gaagttcgag
gtatgccgaa
gctgggtttt
ctgtaggata
cgcttaccat
catggacagc
gatagcgcat
catgtgggaa
cggggeectg
cttccaccag
tagtgagtgc
agtcccgtat
tgacccaggc
aaatgaagtt
agagatcaac
gccecggtgcet
cacaccgact
cgtcccagca
catcctagcc
taatcacctt
caaacaactc

gacccagttg

gcatcctgtg
gaacttgcct
ttggtcacgc
acttctgtgt
tactttaaaa
gacatgctca
tctcccacca
cagacggacc
ataaatggac
atgaaggcaa
tgtgettgtt
tgcgecccgea
aaactcagat
gctccgtacg
cattgtccag
aaaccccccc
aagcctccac
agataccaga
gacctaccag
atggtcgctg
gggaaaacat
caccagacca
ggtgcaacgc
ggcggttggt
gatgtcttga
cacccagtgg

aagaccatct

-101-

atcgatccac
gtgctgaaga
agtccggcegc
ctaacaccat
gtggtcaccc
aagtccaacc
tgccgaacta
caaagaagac
gccagctagt
acaatgtttc
tagagtatga
aggacggcta
ccaatcatga
ccactgcctg
tcacaatctg
tagggaaagg
ggactgtaat
ctcgeegegg
acggtgatta
tcgecctctaa
actggctcct
tgctcgacat
tgcaattccc
gtcctggtaa
ggctccttag

gttttgattc

ggagattcgg

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440



acagaacatc
cacaacccgt
ccacagggac
tgtggtcaca
tatcaccagg
gtttgatctt
gatcgtactg
taaatttagg
ggaagggtcg
tgatttgaca
aacccagaac
gtatagccgt
ccctggggtc
ggagacagtc
ggagcgagaa
cgttggggga
agtcgcggta
ggatgtgtac
gaaagttatg
tttccaactt
ccgtgttect
cagaagagtt
cggtgctaaa
tctggegtge
tgaatcggat
caatgatgcg
gaagttttat

aatggggtct

tgtgatgcca
gtaacccacg
cgagaggacg
ctgcatttgce
gcaagacatg
cctgcgaagg
gatagaaata
gccaccgaca
agctctccgce
cagtttgcta
aatgaaaagt
gcgtgecattg
gtgtcatact
ttcagcaccg
gttgctgagt
tgtcatcatg
gtcggggttt
ctcccagacc
ttggacttca
gaaggccgct
gtcaactcca
gtcgggtcca
atcatcttgt
gcggagttct
acagcgtatc
tttcgtgegc
tttcccecegg

atacaaagcc

tccaaccaga
tggaaaaacc
gcgccatcac
ccactaaaga
ctatctttgt
gcacacccgt
ataaagaatg
agcgegttgt
tccccaaggt
aactcccggt
ggccggatcg
gtgccggceta
acctcacaaa
gccgaattga
ccctcccaca
tcacctccaa
cgagccccgg
ttgaggccta
aggaagttcg
atttcacctg
cggtgtatct
cccattgggsg
ctagcgctta
cgctcgacga
tgtatgagtt
gccagaaagg
gccccgtcat

tcttcgacaa
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ttacagggac
tgtcaagtat
aattgactcc
ttcactcaac
gtatgaccca
caacctcgca
cacagttgct
agattctctc
cgcacacaac
agaccttgca
gectggttgec
tatggtgggc
atttgtcaag
ggtggattgc
tgccttecatt
ataccttccg
gaaagccgea
cctccaccca
actgatggtc
gtatcagctt
ggacccctgce
agctgacctc
ccatggtgaa
cccagtcaag
caccggaaac
gaaaatttat
tgaaccaact

aattggccag

aaacttgtgt
gggcaagtcc
agtcaaggcg
aggcaaagag
cacaggcaat
gtgcaccgtg
caggctctag
cgcgecattt
ttgggatttt
ccccactggce
agccttcgcec
cccteggtgt
ggcgaggctc
cgggagtatc
ggcgacgtca
cgcttecttc
aaagcagtgt
gagactcagt
tggaaagaca
gcaagctacg
atgggccctg
gcagtcaccc
atgcctectg
tacaaacaca
ggtgaggact
aaggccactg
ttaggcctga

ctttttgtgg

-102-

ccatggtcaa
tcacccctta
ccacatttga
ccecttgttge
tgcagagcat
atgagcagct
gcaacggaga
gtgctgatct
atttctcacc
ccgtggtgac
ctgtccataa
ttctaggcac
aagtgcttcc
ttgatgacag
aaggcaccac
Cccaaggaatc
gcacattgac
ccaagtgctg
agacggccta
cctecgtacat
ccctttgcaa
cttatgatta
gatacaagat
cctggggttt
gggaggatta
ctaccagcat
attgaaatga

atgctttcac

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120



ggaatttttg
catcgccggt
gcgeectgcec
gcegggtega
aggtgtcaac
cagggcaagc
tggatgtggt
tggcttctceg
tgtataatag
agcttcatga
cagcttcttg
ttggtttccg
tccaccttge
gtgcaggata
tccgectgge
gtccttcagce
agtttatgtt
cttgcctcgc
cggcggcaat
aaatgtttcg
gacatcaaaa
cttaggcatg
atagggacac
tcttctgatc
ggattcaagg
agctacgtcc

ctgcttcatt

gtgtccattg
tggctggtes
attcaccctg
cattcccacc
cctgattgat
tgcctggaaa
ggctcatttt
actgcccatg
cactttaaat
ttttcagcaa
tactcttttt
ctggttaggs
ctcacccgac
gggcatgacc
ctctccageg
tacacggccc
gacatcaagc
catgacaata
tggtttcacc
tggtttctca
ccaacactac
gcgactcgtc
ctgtgtatat
tcctcatget
tggtatttgg
aacatgtcaa

tcatgacacc

ttgatatcat
tcttttgeat
agcaattaca
tggggggtaa
gaaatggtgt
caggtggtga
caacatcttg
ctacacaacc
caggtgtttg
tggctaatag
gttgtgectgt
gcaatttttc
aagcagccgce
gatgtgggga
aaagccactt
agttccatcc
accaattcat
tttcagccgt
tagaatggct
ggegttcgec
cgcagcatca
ctttccgacg
caccatcaca
ttcttcttge
caatgtgtca
agagtttact

tgagaccatg
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catatttttg
cagattggtt
gaagatccta
aacacccttt
cgecgtcgaat
gcgaggctac
ccgccattga
tgcgcatgac
ctatttttcc
ctgtacattc
ggttgcgggt
tttcgaactc
tgaggtcctt
ggacgatcac
gaccagtgtt
cgagatattt
ctgcgecegtt
atttcagacc
gcgtccecttc
tgcaagccat
ggctttgttg
attcgcaaaa
gccaatgtga
cttttctatg

ggcatcgtgg

caacgctcct

aggtgggcaa

gccattttgt
tgctccgegg
tgaggccttt
ggggatgttt
gtaccgcgtc
gctgtctcgce
agccgagacc
agggtcaaat
aacccctggt
ctccatattt
tccaatgcta
atggtgaatt
gaacccggta
gacgaactgg
tacgcctggt
gggataggga

catgacgggc

tactatcaac
ttttcctctt
gtttcagttc
tcctccagga
gctctcaatg
cagatgagaa
cttctgagat
ctgtgtgtgt
tggtggtcga

ccgttttagce

-103-

ttggcttcac
tattccgtge
ctttctcagt
tggcaccata
atggataaag
attagtagtc
tgtaaatatt
gtaaccatag
tcccggcecaa
tcctetgttg
cgtactgttt
acacggtgtg
ggtctctttg
ggttcatggt
tggcgttcect
acgtgagtga
agaacaccac
atcaggtcga
ggttggtttt
gagtctttca
catcagctgc
ccgcacggeg
ttacttacat
gagtgaaaag
caactttacc
tcatgtgcgg

ctgtettttt

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740



gccatcctac
ttgctcgcega
cgccaacagc
gaatggcaca
tccecgtgttg
agttggtctg
catctacgcg
ctgcatgtcc
cagactctat
aggtcatctg
cagagtttca
ccacaaaagg
aaggtaagtc
tttaccttcg
atgggagcag
atcacctcca
cacgtcgaaa
gtccggegtc
gtgttggets
taacaacggc
ccagatgctg
gaaaagtaag
caggcatcac
taaccagggc
gtttagtttg
atgatgggct
ggcactgatt

aaaatttaat

tggcaatttg
ttgectttcett
agcagcagct
gattggcteg
actcacattg
gttactgtgt
gtctgtgctc
tggcgctact
cgttggeggt
atcgacctca
gcggaacaat
tgettttgge
gcggecgact
ggtacatgac
tagttgcact
gatgccgttt
gtgcecgeggs
ccggctcecat
gcagaaaagc
aagcagcaaa
ggtaaaatca
aagaaaaacc
ttcacccctg
gctggaactt
ccgacgcatc
ggcattcttt
gacattgtgc

tggcgagaac

aatgttcaag
tgtggtgtat
ctcatttcca
cagaaaaatt
tttcctattg
ccaccgeegg
tggctgegtt
cttgtaccag
cgcccgttat
aaagagttgt
ggggtegtct
gttttccatt
gctagggctt
attcgcgcac
tctttgggeg
gtgcttgcta
ctttcatccg
tacggttaac
tgttaaacag
agaaaaagaa
tcgcccagcea
cggagaagcc
gtgagcggca
gtaccctgtc
atactgtgcg
aggcacctca
ctctaagtca

catgcggcecg
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tatgttgggs
cgtgeccgttc
gttgatttat
tgattggecg
tgcactcacc
gttttatcac
gatttgcttc
atataccaac
catagaaaaa
gcttgatggt
ctagacgact
acctacacgc
ctgcaccttt
tttcagagca
gtgtactcag
ggccgcaagt
attgcggcaa
ggcacattgg
ggagtggtaa
ggggaatggc
aaaccagtcc
ccattttecct
attgtgtctg
agattcaggg
cctgatccgce
gtgtcagaat
cctattcaat

caattaaaaa

aaatgcttga
tggtttgctg
aacttgacgc
gtggagactt
accagccatt
gggcggtatg
gttattaggc
ttccttcetgg
aggggtaagg
tccgtggcaa
tttgccatga
cagtaatgat
tgatctttct
caaatagggt
ccatagaaac
acattctggc
atgataacca
tgccecgggtt
accttgtcaa
cagccagtca
agaggcaagsg
ctagcgaccg
tcgtcgatcc
aggataagtt
gtcacagcat
tggaagaatg
tagggcgacc

dddadaddaad

-104-

ccgegggctg
tgctcggcaa
tatgtgagct
ttgtcatctt
tccttgacac
tcttgagtag
ttgcgaagaa
acactaaggg
ttgaggtcga
cccctttaac
tagcactgct
atatgctcta
gaattgtgct
cgecgeteget
ctggaaattc
ccctgeccac
cgcatttgtc
gaaaagcctc
atatgccaaa
accagctgtg
gaccgggcaa
aagatgacgt
agactgcctt
acactgtgga
caccctcagc
tgtggtggat
gtgtggggst

ddddaaddaaad

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420



dddddddadaa daadaddddaaad aadaaadaaa

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

17
2352
ADN

<400> 17
cctatcattg
tttgacaaaa
gatatcatta
ttttgcatca
caattacaga
gggaattaaa
aatggtgtcg
ggtggtgagc
gcatcttgcec
acacaacctg
ggtgettgcet
gctaatagct
tgtgctgtgg
aatttttctt
gcagccacag
tgtggegags
ggccacttga
ttccatecctg
Caattcattt
‘tcagccgtgt
gaatggctgc
cgttcgectg

cagcggcagsg

31795

Virut gdy hoi chiing sinh san va ho hdp & logn

aaccaacttt aggcctgaat tgaaatgaaa tggggtctat

ttggccaact
tatttttgge
gattggtttg
agatcctatg
catcctttgg
cgtcgaatgt
gaggctacgc
gccattgaag
cgcatgacag
attttcccaa
gtacattcct
ttgcgggttc
tcgaactcac
aggcctacga
acgatcatga
ccagtgttta
agatattcgg
gcgeccgttca
tccagactta
gtcccttctt
caagccatgt

ctttgectgtc

tttcgtggat
cattttgttt
ctccgcgata
aggcctttct
ggatgctttg
accgcatcat
tgtctcgeat
ccgagacctg
ggtcaaatgt
cccctggttc
ctatattttc
caatgctacg
agtgaactac
acctggcagg
tgaactaggg
cgecctggttg
gatagggaat
cgacgggcag
ttaccaacat
ttcctcttgg
ttcagttcga

ctccaagaca

gctttcacgg
ggcttcacca
ctcecgtgcegc
ttctcagtgc
gcaccataag
ggaaaaagca
tagtagtttg
taaatatttg
aaccatagtg
ccggccaaag
ctctgttgca
tattgctttt
acggtgtgtc
tctctttggt
tttgtggtgc
gcgttectgt
gtgagtcaag
aacgccactt
caagtcgacg
ttggttttaa
gtcttgcaga

tcagttgect

agttcttggt
tcgceggttg
gcecctgecat
caggtggaca
gtgtcaaccc
ggacaggctg
gatgtggtgg
gcctetegge
tataatagta
cttcatgatt
gcttcttgta
ggtttccgcet
caccttgect
gcaggatagg
cgtctggect
ctttcagtta
tttatgttga
tgcctcgceca
gcggcaattg
atgtctcttg
cattaagacc

taggtatcgc

-105-

gcaaagcctt
gtccattgtt
gctggtggtc
tcactctgag
ttcccacctg
tgattgatga
cctggaaaca
ctcactttca
tgcccatgct
ctttgaatca
ttcagcaatg
ctetttttgt
ggttagggsc
cacccggcaa
gtatgatcgc
ctccagcgaa
cacagcccag
catcaggcat
tgacaatatt
gtttcaccta
gtttctcagg
aacaccaccg

aactcggcect

15450

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ctgaggcgtt
ctgtcacagc
cttcttgect
atgtgtcagg
aatttaccca
agaccatgag
tgtttaagta
tggtgtatcg
catttacagt
ggtgaatttg
tcctatggtg
accgccggct
gctgegttga
tgtaccagat
cctgtcatca
agagttgtgc
ggtcgtectt
<210>
<211>

<212>
<213>

18
886
ADN

<400> 18
atggggtcgt

gecgttctcta
ctgctagggc
acattcgtgc
ctcctttggg
ttgtgecttge

ggctttcatc

tcgcaaaatc
caatgtaacc
tttctacgcet
catcgtggct
acgctccttg
gtgggcaact
tgttggggaa
tgcegtettg
tgatttataa
actgggcagt
ccctcaccac
tttcccacgg
tttgettcgt
ataccaactt
tagagaaaag
ttgatggttc

ag

ccttagatga
ttacctacac
ttctgcacct
actttcagag
gggtgtactc
taggccgcaa

cgatagcggc

cctcagtgtc
gatgagaatt
tctgagatga
gtgtgcgtca
gtagtcgacc
gttttagcct
atgcttgacc
gtttgttgeg
cttgacgcta
ggagtgtttt
cagccatttc
gcggtatgtt
cattaggttt
tcttctggac
gggtaaagtt

cgcggeaacc

cttctgccat
gccagtgatg
tttgatcttc
cacaaacaag
agccatagaa
gtacattttg

aaatgataac
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gtacggcgat
atttgcattc
gtgaaaaggg
actttaccag
atgtgcggct
gtetttttgce
gcgggcetatt
ctcgccagceg
tgtgagctga
gtcatttttc
cttgacacag
ctgagtagca
acgaagaatt
actaagggca
gaggtcgaag

cctataacca

gatagcacgg
atatatgccc
ctaaattgtg
gtcgcgctca
acctggaaat
gccectgecc

cacgcatttg

agggacaccc
ctctgacctt
atttaaagtg
ctacgtccaa
gctccatttc
cattctgttg
gctcgtcatt
ccaacagcag
atggcacaga
ctgtgttgac
tcggtctggt
tctacgecggt
gcatgtcctg
gactctatcg
gtcatctgat

aagtttcagc

Virut gay hdi chiing sinh san va hdé hdp & lgn

ctccacaaaa
taaaagtaag
ctttcacctt
ctatgggagc
tcatcacctc
accacgttga

tcgtccggceg

-106-

atgtatatta
ctcatgcttt
gtatttggca
catgtcaagg
atgacacctg
gccatttgaa
getttttttg
caacagctct
ttggttagct
tcacattgtc
cactgtgtct
ctgtgccctg
gcgctactca
ttggcggtcg
cgacctcaag

ggagcaatgg

ggtgecttttg
tcgecggecega
cgggtacatg
agtagttgca
cagatgccgt
aagtgccgca

tcccggcetcc

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2352

60

120

180

240

300

360

420



actacggtta
gctgtcaaac
gaagaaaaag
catcgctcag
cccggagaag
tggtgagegs
ttgtaccctg

tcatactgtg

acggcacatt
agggagtggt
aagggggatg
Ccaaaaccagt
ccccattttc
caattgtgtc
tcagattcag

cgcctgatcc

ggtgceeggg

aaaccttgtt
gccagccagt
ccagaggcaa
ctctagcgac
tgtcgtcaat

ggaggataag

gcgtcacagc

31795

ttgaaaagcc
aaatatgcca
caatcagctg
gggaccggega
tgaagatgat
ccagacagcc
ttacactgtg

gtcaccctca

tcgtgttggs
aataacaacg
tgccagatgc
aagaaaaaca
gtcagacatc
tttaatcaag
gagtttagtt

gcatga

-107-

tggcagaaaa
gcaagcagca
tgggtaagat
agaagaaaaa
acttcacctc
gcgectggaac

tgccgacgca

480

540

600

660

720

780

840

886





