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Linh vue ky thuit dwoc dé cap
Sang ché dé cap dén cac san phdm sinh hoc tha y, cu thé 1a vacxin t6 hop séng
dé du phong hoi chung sinh san va ho hap & lon, bénh sét ¢d dién & lon, bénh nhiém

virut gdy bénh gia dai & lon va phuong phap bao ché cac vacxin nay.

Tinh trang ky thuit cia sang ché

Hoi chimg sinh san va ho hap & lgn (Porcine Reproductive and Respiratory
Syndrome - PRRS) 12 mot trong cic bénh nhiém virut nghiém trong de doa nganh
cong nghiép chin nudi lon & nhidu noi trén khip thé gidi. Sudt tir khi bang nd hoi
chimg sinh san va hd hip & lon vé6i kha nang gy bénh cao ciia virut (ciing duge goi 1a
bénh tai xanh véi kha nang gdy bénh cao cia virut) & Trung Qudc vao nim 2006,
PRRS di gdy ra thiét hai 1on vé kinh té cho nganh cong nghiép chan nuéi lon cta
Trung Qudc; bénh nay duoc Bo Nong nghiép Trung Quéc liét ké vao danh sach 13 mét

trong cac bénh bt budc phai duge tiém chung dé phong ngira.

Ngoai PRRS, lgn con ¢6 thé bi mic cac bénh nhidém virut khac nhu bénh sbt ¢d
dién (Classical Swine Fever - CSF) va bénh gia dai (Pseudorabies — PR). Tuy nhién,
virut gdy PRRS (PRRSV) duoc biét 1a giy giam mién dich sau khi nhim vao vat chu
cta virut d6 va do vay, thuong dan téi su dap ing mién dich giam véi cdc nhiém trung
thir cp hodc tham chi khién sy tiém chung thit bai. Cac nghién ctru da chimg minh
ring, PRRSV lam suy yéu hé théng mién dich ctia vat chu, vi du nhu bang cach pha
huy cac dai thue bao & phé nang, 1a cac té bao c6 vai trd quan trong cho viée tao ra dap
ttng mién dich, va/hodc lam giam sy biéu hién cua xytokin 1 chét co tac dung tao ra su
phong vé mién dich ddi véi cac nhiém trang tht cdp. Vi du, su nhiém PRRSV d3 duoc
nhan thdy 14 gdy ra su uc ché dang ké dap tmg mién dich & vat chi déi v6i vacxin
phong virut gdy bénh st ¢6 dién ¢ lon (CSFV), tham chi con gly ra viéc tiém chung
phong CSFV bi that bai (xem tai li€u Suradhat, S. et al., Vacxin, 24: 2634-3642
(2006); Li, H. et al., Veterinary Microbiology, 95: 295-301 (2003)). Tiém chiing ddng
thoi PRRSV gidm doc luyc va CSFV giam doc luc duge ghi nhén 1a cé ty 1€ bao vé
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mién dich giam khoang 60%, khong dap (mg duoc yéu ciu cla viée tiém chiung. bé
tiém chiing phong dugc hai tdc nhan gy bénh nay, doi héi phai tién hanh tiém ching
riéng biét dé phong timg tac nhan gy bénh, cach nhau 14 ngay (ching han, xem bai
b4o Du, X. Z. et al., Zhejiang Journal of Animal Science and Veterinary Medicine, 2:
p5-6 (2011)). M6t vi du khac, PRRSV da dwoc nhan thiy c6 tic dung 4m tinh ddi véi
anh hudng cua virut gdy bénh gia dai (PRV) va lam giam dang ké hodc lam cham dap
ung mién dich khang PRV & vat chu (xem tai liéu De Bruin, M. G. M. et al.,
Veterinary Immunology and Immunopathology, 76 (1-2): p 125-135 (2000)).

Su e ché mién dich cua PRRSV c6 khuynh hudng phuc tap hoa ché do tiém
chiing dbi véi lon, 1am giam hiéu luc va hi¢u qua cua viéc tiém chung. Khi lon duoc
tiém chiing dé phong PRRSV va céc virut khéc, thi thudng can cac lan tiém nhic lai va
dung nhiéu liéu luong, khién cho quy trinh tiém chiing ton thoi gian, mat nhidu cong
strc va tdn kém. Hon nita, voi ché d6 tiém chung nhiéu 14n, su bo st lidu quén khong
tiém ching c6 thé ¢6 anh hudng truc tiép t61 hiéu lyc bdo vé cua céc vacxin, trong khi
su tiém ching thuong xuyén va lip di lap lai thi lai c6 thé gdy ra su té liét mién dich va

tao nén ap luc mién dich.

Vi vay, rit can c6 ché phdm vacxin két hop dé phong ngira PRRSV va céc bénh

nhiém virut khac & lon, nhung phai khong gay ra su trc ché mién dich déng ké.

Ban chét k§ thuit ciia sing ché

Theo mdt khia canh, sang ché dé cap dén cac ché phdm vacxin chita vacxin
phong virut gdy hdi ching sinh san va ho hip & lon (PRRSV) va vacxin phong virut &
lon tht hai, trong d6 vacxin phong PRRSV va vacxin thir hai vé& co ban khong wrc ché
mién dich 14n nhau. Theo mét sé phuong an, ché phdm vacxin con chira vacxin phong
virut & lgn thir ba, trong d6 vacxin phong PRRSV, vacxin thtr hai va vacxin thir ba vé
co ban khong tic ché mién dich 1in nhau.

Theo mdt sb phuong an, vacxin phong virut & lgn tht hai dugc chon tir nhom
gdm vacxin phong virut gdy bénh st ¢d dién ¢ lon (CSFV) va vacxin phong virut gy
bénh gia dai (PRV). Theo mét sé phuong an, vacxin phong virut & lon thu ba dugc

chon tir nhém gdm vacxin phong virut giy bénh sbt cb dién & lon (CSFV) va vacxin
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phong virut gdy bénh gia dai (PRV). Trong do, vacxin thir hai khac véi vacxin thir ba.

Theo mét sé phuong 4n, cic ché phdm vacxin chira vacxin phong PRRSV,
vacxin phong CSFV va vacxin phong PRV, trong d6 vacxin phong PRRSV, vacxin
phong CSFV va vacxin phong PRV vé co ban khong e ché mién dich 14n nhau.

Theo mét sd phuong 4n, vacxin phong PRRSV chira PRRSV giam doc luc.
Theo mot sd phuong an, PRRSV giam doc luc chira nucleotit Nsp2 dugc ma hoa boi
mot trinh tw ADN, ma khi so sanh voi SEQ ID NO: 4, thi thiéu mot doan ADN chira it
nhit 50 nucleotit ké nhau, trong dé doan nay tuong ddng it nhét khoang 80% v&i phan
c6 cung do dai trong SEQ ID NO: 8. Theo mot s6 phuong 4n, doan ADN da néu chua
it nhat 1a 100, it nhat 1a 120, it nht a 150, it nhit 1a 180, it nhét 1a 200, it nhat 1a 210,
it nhat 1a 220, it nht 1a 230, it nhét la 240, it nhit 14 250, it nht 1a 260, it nhat 1a 270,
it nhat la 280, it nhét 1a 290, it nhat la 300, it nhat la 310, it nhét 1a 320, it nhit 1a 330,
it nhat 1a 340, it nhat 1a 350, hodc it nhét 1a 360 nucleotit k& nhau. Theo mot sé phuong
an, doan ADN di néu twong ddng it nhit khoang 81%, khoang 82%, khoang 83%,
khoang 84%, khoang 85%, khodng 86%, khoang 87%, khoang 88%, khoang 89%,
khoang 90%, khoang 91%, khoang 92%, khoang 93%, khoang 94%, khoang 95%,
khoang 96%, khoang 97%, khoang 98%, khodng 99% hozc 100% v&i phan c6 ciing do
dai trong SEQ ID NO: 8. Theo mét s6 phuong an, doan ADN da néu bao gdm SEQ ID
NO: 8.

Theo mot s6 phuong 4n, PRRSV gidm doc lyc chira nucleotit Nsp2 méa hoa cho
trinh ty axit amin cua protein Nsp2, ma khi so sanh vi SEQ ID NO: 11, thi thiéu doan
peptit chira it nhét 1a 20 axit amin k& nhau, trong d6 doan nay twong ddng it nhét
khodng 80% véi phan c6 cling do dai trong SEQ ID NO: 9. Theo mdt sé phuong 4n,
doan peptit nay chira it nhat 14 30, it nhét 1a 40, it nhét 1a 50, it nhat 1a 60, it nhét 1a 70,
it nhét 1a 75, it nhat 1a 80, it nhét la 85, it nhét 1a 90, it nhit 1a 95, it nhét 1a 100, it nhét
1a 105, it nhat 1a 110, it nhat [a 115 hogc it nhat 1a 120 axit amin k& nhau. Theo mot sé
phuong 4n, doan peptit ndy twong dong it nhit khoang 81%, khoang 82%, khoang
83%, khoang 84%, khoang 85%, khoang 86%, khoang 87%, khoang 88%, khoang
89%, khoang 90%, khoang 91%, khodng 92%, khoang 93%, khoang 94%, khoang
95%, khoang 96%, khoang 97%, khoang 98%, khoang 99% hodc 100% véi phan c6
cing do dai trong SEQ ID NO: 9. Theo mot s6 phuong an, doan peptit nay bao gdm
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SEQ ID NO: 9.

Theo mdt sb phuong an, PRRSV gidm doc lyc dugc giam doc luc tir PRRSV ¢6
kha ning gdy bénh cao. Theo mot sé phuong an, PRRSV giam doc luc nay chaa
nucleotit Nsp2 dugc ma hod bdi trinh tw ADN, ma khi so sanh véi SEQ ID NO: 5, thi
thiéu 90 nucleotit khéng k& nhau véi nhau trong SEQ ID NO: 6. Theo mét s6 phuong
&n, nucleotit Nsp2 nay dugc ma hoa boi trinh tu tuong dong it nhit 14 90% véi SEQ ID
NO: 2. Theo mét s6 phuong 4n, nucleotit Nsp2 nay dugc ma hoé boi trinh tw bao gdm
SEQ ID NO: 2.

Theo mot sé phuong 4an, PRRSV giam doc luc con chita mdt trinh tu nucleotit
Nspl, ma trinh tu nay dugc ma hod bdi mot trinh tu tuong dé“)ng it nhét 1a 90% véi
SEQ ID NO: 1. Theo mét sd phuong an, PRRSV giam ddc luc chira trinh tu nucleotit
Nspl duoc ma hod bdi SEQ ID NO: 1 va trinh ty nucleotit Nsp2 dugc ma hod boi
SEQ ID NO: 2.

Theo mot sd phuong 4n, PRRSV giam doc luc chira trinh ty nucleotit PRRSV
duoc ma hoa béi trinh tu twong ddng it nhit 1a 90% v6i SEQ ID NO: 3. Theo mot sb
phuong 4n, PRRSV gidm ddc luc chtra trinh tu nucleotit PRRSV duoc mi hoa bédi
SEQ ID NO: 3. Theo mét s6 phuong én, PRRSV giam doc luc ¢6 sé hidu luu gitt vi
sinh vat tai CGMCC (Trung tdm luu gitt ngudn vi sinh vt Trung Qudc) 1a 3121.

Theo mdt sé phwong 4n, vacxin phong CSFV chira CSFV giam doc luc. Theo
mdt s6 phuong an, CSFV giam doc luc duge ma hoa béi trinh tu c6 su tuong ddng it
nhét 12 80% v6i SEQ ID NO: 10. Theo mot sb phuong an, CSFV giam ddc luc duoc
ma hoa bsi SEQ ID NO: 10. Theo mét sé phuong 4n, CSFV giam doc lyc c6 sb hidu
luu gitt vi sinh vat tai CGMCC la 3891.

Theo m6t s& phuong 4n, vacxin phong PRV chira PRV giam doc luc. Theo mot
s6 phuong an, PRV giam doc luc ¢6 trinh tu twong dong it nhét 1a 80% véi trinh tu co
s6 tham chiéu NCBI (Trung tam thong tin cdng nghé sinh hoc qudc gia) 1a
NC _006151.

Theo mot sé phuong an, PRV giam doc lyc chira mot hodc vai gen bi bét hoat
dugc chon tir nhém gdm cac gen TK, PK, RR, dUTPaza, gG, gC, gE, gD va gl. Theo
mdt sb phuong an, PRV gidm ddc lyc chita gen gE bi bat hoat. Theo mot sb phuong

an, PRV giam ddc luc cé ) hiéu luu giit vi sinh vt tai CGMCC 1a 5076.
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Theo mét sé phuong an, ché pham vacxin duoc dé& xuit trong sang ché chua
lugng c6 hiéu lyc mién dich cta vacxin phong PRRSV, vacxin phong CSFV va/hoic
vacxin phong PRV. Theo mét s6 phuong an, lugng ¢6 hiéu luc mién dich ctia vacxin
phong PRRSV it nhét 1a 10*° TCIDso, 10%° TCIDso hodc 1055 TCIDso; lugng cd hi¢u
luc mién dich cua vacxin phong CSFV it nhét 1a 10%° FA-TCIDso (khang thé huynh
quang -TCIDso), 10"° FA-TCIDso, 10" FA-TCIDso, 10%° FA-TCIDso, 10%* FA-TCIDso,
10*° FA-TCIDso, 10*° FA-TCIDso, 104° FA-TCIDso, 10*> FA-TCIDso hodic 10°° FA-
TCIDso, hoic it nhit 1a 2,5 RID (lidu gdy nhiém trén thd), 3 RID, 5 RID, 10 RID, 30
RID, 100 RID, 150 RID, 300 RID, 750 RID, 1000 RID, 3000 RID hodc 7500 RID,
va/hodc lugng ¢6 hiéu luc mién dich cua vacxin phong PRV it nhat 1a 10*° TCIDso,
10*° TCIDso, 10*° TCIDso, 10** TCIDso, 10°° TCIDso, 10%° TCIDso hodc 1050 TCIDsq.

Theo mdt s& phuong an, ty 16 TCIDs gilta vacxin phong PRRSV va vacxin
phong CSFV trong ché phdm vacxin két hop nam trong khoang tir 10000:1 dén 1:1.
Theo mdt s6 phuong 4n, ty 1€ TCIDso gitta vacxin phong PRRSV va vacxin phong
PRV trong ché phidm vacxin két hop nam trong khoang tir 1:1 dén 1:30. Theo mot sd
phuong an, ty 1€ TCIDso gilta vacxin phong PRRSV, vacxin phong CSFV va vacxin
phong PRV trong ché phdm vacxin két hop khoang tir 10 1: 10° dén 5:1:6.

Theo mot s phuong an, céc ché phdm vacxin con chtra ta chit. Theo mot sé
phuong 4n, cic ché phdm vacxin con chira tic nhan bao vé dong lanh. Theo mot sd
phuong 4n, tic nhan bdo vé dong lanh gdm saccaroza, natri L-glutamat va/hoac san
pham thuy phan albumin cia sita.

Theo mot khia canh khéc, sang ché dé xuét cac phuong phép bao ché cac ché
phim vacxin da duoc dé& xudt, bao gbém: a) thu lay ching virut ¢ bao ché vacxin
phong PRRSV, ching virut d& bao ché vacxin phong CSFV va/hodc ching virut dé
bao ché vacxin phong PRV, ma céc ching nay dugce nudi cdy riéng trong céc té bao
man cam tuong mg ciia chiing, va b) tron 14n hai hodc vai chung virut d6 theo ty 1€
TCIDso thich hop.

Theo mot s6 phuong an, céc t& bao man cam véi chung virut dé bao ché vacxin
phong PRRSV la dong té bao duoc chon tor nhom g&n cac dong té bao Marc-145,
MA-104, Vero va CL-2621 hoac té bao so cép la t& bao PAM (dai thuc bao phé nang

lon). Theo mot s6 phuong an, cac t€ bao man cam véi ching virut dé bao ché vacxin
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phong CSFV 1a dong té bao dugc chon tir nhém gdm céc dong té bao BT, Vero, MPK,
SK6, PK2a, CPK, RKC, MDBK, MDCK, CRFK, ST va PT hoic té bao so cip la té
bao BT. Theo mdt sé phuong 4n, céc té bio min cam véi ching virut dé bao ché
vacxin phong PRV 1a dong té bao duoc chon tir nhom gdm cac dong té bao ST, PK-15,
Marc-145, MDBK, BT, Vero, BHK-21, dong té bao than lon (IBRS-2), dong té bao
than thé (RK) va dong nguyén bao soi phoi ga, hodc té bao so cip la té bao so cép than
lon.

Theo mét sd phuong an, viéc nudi cdy bao gdm cdy timg ching virut dé bao
ché vacxin vao cac té bao man cam véi ching d6, véi mét do té bao trong khoang tir
1x10%ml dén 5x10%ml khi nudi cdy trong lo quay, hodc véi mét do t& bao trong
khoang tir 5x10%/ml dén 1x107/ml khi nudi cdy trong huyén phu ciing v6i chit mang
¢6 tac dung dinh két trong budng phan tng sinh hoc.

Theo mét sé phuong an, ching virut dé bao ché vacxin phong PRRSV duoc cdy
v6i hé sd gay nhiém (MOI) 14 0,01-0,5, chiing virut dé bao ché vacxin phong CSFV
duoc cdy véi MOI 14 0,1-0,5 va/hodc chiing virut dé bao ché vacxin phong PRV dugc
céy v6i MOI 12 0,005-0,5.

Theo mdt s6 phuong an, bude b) bao gdm viée tron virut & bao ché vacxin
phong PRRSV da dugc thu thap véi virut dé bao ché vacxin phong CSFV theo ty 16
TCIDso tir 10000:1 dén 1:1. Theo mot sb phuong an, buéc b) bao gém viéc tron virut
dé bao ché vacxin phong PRRSV da dugc thu thap véi virut dé bao ché vacxin phong
PRV theo ty 1& TCIDso tir 1:1 dén 1:30. Theo mét s6 phuong an, budce b) bao gbm viéc
tron virut dé bao ché vacxin phong PRRSV da duoc thu thip vé6i virut dé bao ché
vacxin phong CSFV va virut dé bao ché vacxin phong PRV theo ty 18 TCIDso tixr 10*
:1: 10° dén khoang 5:1:6.

Theo mdt sé phuong an, budce b) con bao gdbm viée tron hdn hop céac dung dich
virut da thu thap dugc véi tdc nhan bao v¢é dong lanh. Theo mot sb phuong 4n, hon
hop cac dung dich virut da thu thip duoc tron voi tdc nhan bao vé dong lanh theo ty 1€
thé tich 75-80 : 25-20.

Theo mot khia canh khac, sang ché dé xuét cac ché phdm vacxin dugc bao ché
bang cac phuong phap duge d& xuét trong sdng ché.

Theo mot khia canh khéc, sang ché dé xudt phuong phéap san xuét thudc du
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phong hodc diéu tri PRRS, CSF va/hodc bénh GD c6 sir dung cac ché phdm vacxin
duoc dé xudt trong sang ché.

Theo mdt khia canh khac, sang ché dé xuit cac phuong phép san xuét thude
mién dich cho lgn, c¢6 st dung ché phdm vacxin dugc dé xuét trong sang ché.

Theo mdt khia canh khac, sang ché @& xuét cac chiing virut dé bao ché vacxin
phong CSFV ma ching dugce nudi cdy trén dong té bao duoc chon tir nhém gdm cac
dong té bao ST, PK-15, Marc-145, MDBK, BT, Vero, BHK-21, dong té bao than lon
(IBRS-2), dong té bao thén thé (RK) va dong nguyén bao soi phdi ga, hodc té bao so
ca‘ip 1a cac té bao so cép than lon. Theo mot khia canh khac, sang ché dé xuét viéc su

dung céc dong té bao nay trong nudi ciy ching virut dé bao ché vacxin phong CSFV.
MG ta vin tit cac hinh vé

Fig.1 thé hién 360 nucleotit k& nhau, ving mit trong trinh tu nucleotit ma hoa
Nsp2 cua chung PRRSV TJM, nhung c¢6 mit trong trinh ty nucleotit Nsp2 cua chiing
PRRSV T1J.

Fig.2 thé hién trinh tu gdm 120 axit amin, vang mit trong protein Nsp2 la
protein duge ma hod boi chiing PRRSV TJIM, nhung lai ¢6 mét trong protein Nsp2 ctia
chung PRRSV TJ.

Fig.3 la biéu dd biéu dién su thiéu doan 90 nucleotit trong trinh tu nucleotit ma
hoé Nsp2 cua chung PRRSV c¢6 kha ning gy bénh cao, ciing nhu su thiéu doan 90
nucleotit va su thiéu doan 360 nucleotit trong chung PRRSV TIM giam ddc luc.

Fig.4 thé hién trinh ty 90 nucleotit khong ké nhau, ving mat trong ching
PRRSV TJ c6 kha nidng gdy bénh cao, nhung lai ¢6 mit trong ching PRRSV VR-
2332.

Fig.5 lan luot thé hién hinh anh dién di cia ching virut dé bao ché vacxin
phong PRRSV TIM (dai 2), clia ching doc PRRSV TJ ¢6 kha ning giy bénh cao (dai
1) va ctia nude (dai 3, lam ddi ching am tinh). M chi ddu chuén phan tir lugng.

Fig.6 lan luot thé hién hinh anh di¢n di cta ching virut dé bao ché vacxin
phong PRV (déi 1), cua ching doc (dai 2) va cua nuéc (dai 3, lam doi chung am tinh).
M chi ddu chuin phan tir lugng.

Fig.7 th¢ hién sy thay ddi (tinh bing %) ty 1& cac té bao T CD3+ & cac con lon
thtr nghiém dugc tiém ching vacxin don phong PRRSV TIM, vacxin don phong
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ching CSFV C (F16) va ché phdm vacxin két hop, hoic bang dbi chirng 4m tinh.

Fig.8 thé hién su thay doi (tinh bing %) ty 1& cac t& bao T CD4+ & cac con lon
thr nghi€ém dugc tiém chung vacxin don phong PRRSV TJM, vacxin don phong
chung CSFV C (F16) va ché pham vacxin két hop, hodc bang déi ching am tinh.

Fig.9 thé hién su thay ddi (tinh bing %) ty 1& cac té bao T CD8+ & céc con lon
thtr nghiém dugc tiém chung vacxin don phong PRRSV TJM, vacxin don phong
chiing CSFV C (F16) va ché pham vacxin két hop, hodc bang ddi chimg am tinh.

Fig.10 thé hién su thay ddi (tinh bing %) ty 1& céac té bao T CD4+CD8+ & cac
con lon thtr nghiém dugc tiém ching vacxin don phong PRRSV TIM, vacxin don
phong chung CSFV C (F16) va ché phdm vacxin két hop phong PRRSV va CSFV,
hodc bang ddi chimg am tinh.

Fig.11 thé hién cdc hiéu gia khang thé khang PRRSV (dugc xac dinh bing
ELISA) ¢ cac con lon duge tiém chung vacxin don phong PRRSV TIM, ché phdm
vacxin két hop phong PRRSV TIM va chiing CSFV C (F16), hodc bing déi chimg am
tinh.

Fig.12 thé hién cac hiéu gia khang thé khang CSFV (duoc xdc dinh bing
ELISA) & cic con lon duoc tiém ching vacxin don phong ching CSFV C (F16), ché
pham vacxin két hop phong PRRSV TIM va ching CSFV C (F16), hodc bing déi
chirng am tinh.

Fig.13 thé hién nhiét do truc trang ¢ cac con lgn sau tiém ching vacxin don
phong PRRSV TIM, vacxin don phong ching CSFV C (F16), ché phim vacxin két hop
phong PRRSV TIM va chiing CSFV C (F16), hodc bang cac di chimg am tinh.

Fig.14 thé hién nhiét do truc trang & cac con lgn sau thtr nghiém dung lidu cao
bing cac virut ddc PRRSV; lgn dugc tiém chung vacxin don phong PRRSV TIM, ché
phdm vacxin két hop phong PRRSV TIM va ching CSFV C (F16), hoic bing dbi
chiing 4m tinh.

Fig.15 thé hién nhiét do truc trang & céc con lgn sau thir nghiém dung liéu cao
bing cac virut doc CSFV; lon dugc tiém ching vacxin don phong ching CSFV C
(F16), ché pham vacxin két hgp phong PRRSV TIM va ching CSFV C (F16), hoic
biang d6i chimg am tinh.

Fig.16 the hién so diém danh gia tri¢u chung 1dm sang & cac con lon sau thr



24240

nghiém dung liéu cao bang virut doc PRRSV; lon dugce tiém chung vacxin don phong
PRRSV TIM, ché phdm vacxin két hop phong PRRSV TIM va phong ching CSFV C
(F16), hodc dbi ching 4m tinh.

Fig.17 thé hién sb diém danh gia tridu chiing lam sang & cac con lon sau thir
nghiém dung lidu cao bang cac virut doc CSEV; lon duoc tiém ching vacxin don
phong chiing CSFV C (F16), ché phidm vacxin két hop phong PRRSV TIM va chiing
CSFV C (F16), hoic bang dbi ching 4m tinh.

Fig.18 thé hién sy thay ddi (tinh bing %) ty 1& cac t& bao T CD3+ & lon sau thi
nghiém ding liéu cao bang cac virut doc PRRSV; lon duoc tiém chung vacxin don
phong PRRSV TJM, ché pham vacxin két hop phong PRRSV TIM va ching CSFV C
(F16), hodc bang dbi chirng 4m tinh.

Fig.19 thé hién su thay doi (tinh bing %) ty 1& cac té bao T CD4+ sau thir
nghiém dung lidu cao bang cac virut doc PRRSV.

Fig.20 thé hién su thay ddi (tinh bing %) ty 1& cac té bao T CD8+ sau thir
nghiém dung liéu cao bang cac virut doc PRRSV.

Fig.21 thé hién sy thay ddi (tinh bang %) ty 1¢ cac té bao T CD4+CD8+ sau thir
nghiém dung liéu cao bang céc virut doc PRRSV.

Fig.22 thé hién su thay ddi (tinh bing %) ty 1& cac t& bao T CD3+ sau thir
nghiém dung lidu cao béng cac virut doc CSFV; lon dugc tiém ching vacxin don
phong chung CSFV C (F16), ché phim vacxin két hgp phong PRRSV TJM va CSFV,
hoic bang d6i chimg am tinh.

Fig.23 thé hién su thay ddi (tinh bing %) ty 1& cac t& bao T CD4+ sau thir
nghiém ding liéu cao bang cac virut doc CSFV.

Fig.24 thé hién su thay ddi (tinh bing %) ty 16 céc t& bao T CD8+ sau thir
nghiém dung liéu cao bang cac virut doc CSFV.

Fig.25 thé hién su thay dbi (tinh bang %) ty 1& céc té bao T CD4+CD8+ sau thir
nghiém dung liéu cao bang cac virut doc CSFV.

Fig.26 thé hién hiéu gi4 cua khang thé trung hoa khang PRV sau tiém chung
bing PRRSV va PRV. Nhém I dugce tiém tudn tu bang vacxin don phong PRRSV TIM
va vacxin don phong PRV Bartha K61; nhom II duoc tiém vacxin séng 2-combo;

nhém IIT dugc tiém vacxin don phong PRV Bartha K61; nhém IV chi dugc tiém PBS
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(dung dich NaCl ¢6 dém phosphat) vo khuan.

Fig.27 thé hién cac hiéu gia virut cia chung CSFV C (F16) trong vacxin don
phong CSFV va trong vacxin 2-combo (phong PRRSV va CSFV) sau khi bao quan &
nhiét do 37°C trong thoi gian 14 ngay. 200904, 200905 va 200906 1a ba 16 vacxin 2-
combo, con 200901, 200902 va 200903 14 ba 16 vacxin don phong PRRSV TIM.

Fig.28 thé hién cac hiéu gia virut cia chung PRRSV TJM trong vacxin don
phong PRRSV va trong vacxin 2-combo (phong PRRSV va CSFV) sau khi bao quan &
nhiét do 37°C trong thoi gian 14 ngay. 200904, 200905 va 200906 1a ba 16 vacxin 2-
combo, con 200907, 200908 va 200909 la ba 16 vacxin don phong chung CSFV C
(F16).

Fig.29 thé hién cac hiéu gid virut cua ching CSFV C (F6) trong vacxin don
phong CSFV va trong vacxin 2-combo (phong PRRSV va CSFV) sau khi bao quan &
nhiét do 2-8°C trong thoi gian 18 thang. 200904, 200905 va 200906 1a ba 16 vacxin 2-
combo, con 200901, 200902 va 200903 1a ba 16 vacxin don phong PRRSV TIM.

Fig.30 thé hién cac hiéu gia virut cia ching PRRSV TJM trong vacxin don
phong PRRSV va trong vacxin 2-combo (phong PRRSV va CSFV) sau khi bao quan &
nhiét do 2-8°C trong thoi gian 18 thang. 200904, 200905 va 200906 1a ba 16 vacxin 2-
combo, con 200907, 200908 va 200909 1a ba 16 vaéxin don phong ching CSFV C
(F16).

Fig.31 thé hién cac hiéu gia virut cta ching PRRSV TIM trong vacxin 2-
combo (phong PRRSV va PRV) sau khi bao quan & nhiét do 2-8°C trong thi gian 24
thang. Twong ung, SD001, SD002 va SD003 1a ba 16 khac nhau cta vacxin song 2-
combo.

Fig.32 thé hién cac hiéu gi4 virut cua chung PRV Bartha K61 trong vacxin 2-
combo (phong PRRSV va PRV) sau khi bao quéan & nhiét d§ 2-8°C trong thoi gian 24
thang. Tuong tng, SDO01, SD002 va SD003 la ba 16 khdc nhau ciia vacxin séng 2-
combo.

Fig.33 thé hién cac hiéu gia virut cua ching PRRSV TJIM trong vacxin 2-
combo (phong PRRSV va PRV) sau khi bao quan ¢ nhiét do 37°C trong thoi gian 14
ngay. Twong g, SD001, SD002 va SD003 la ba 16 khac nhau cta vacxin séng 2-

combo.
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Fig.34 thé hién cac hiéu gia virut cia chiing PRV Bartha K61 trong vacxin 2-
combo (phong PRRSV va PRV) sau khi bao quan & nhiét do 37°C trong thoi gian 14
ngay. Tuong Gng, SD001, SD002 va SD003 la ba 16 khdc nhau cua vacxin song 2-
combo.

Fig.35 thé hién cac hiéu gia virut ciia ching PRRSV TIM trong vacxin sdng 3-
combo (phong PRRSV TIM + ching CSFV C (F16) + PRV Bartha K61) sau khi bao
quan ¢ nhiét do 2-8°C trong thoi gian 18 thang. 031-01, 031-02 va 031-03 14 ba 16 cua
vacxin sdng 3-combo, con 031-04, 031-05 va 031-06 1a ba 16 vacxin don phong
PRRSV TIM.

Fig.36 thé hién cac hiéu gia virut ctia chung CSFV C (F16) trong vacxin sdng
3-combo (phong PRRSV TJM + chung CSFV C (F16) + PRV Bartha K61) sau khi bao
quan & nhiét do 2-8°C trong thoi gian 18 thang. 031-01, 031-02 va 031-03 1a ba 16 cta
vacxin séng 3-combo, con 031-07, 031-08 va 031-09 1a ba 16 vacxin don phong ching
CSFV C (F16).

Fig.37 thé hién cac hiéu gia virut ctia chiing PRV Bartha K61 trong vacxin sdng
3-combo (phong PRRSV TIM + chung CSFV C (F16) + PRV Bartha K61) sau khi bao
quén & nhiét do 2-8°C trong thoi gian 18 thang. 031-01, 031-02 va 031-03 1a ba 16 cua
vacxhlséng 3-combo, con 031-10, 031-11 va 031-12 la ba 16 cua vacxin don phong
PRV Bartha K61.

Fig.38 thé hién cac hiéu gia virut ciia ching PRRSV TJM trong vacxin séng 3-
combo (phong PRRSV TIM + chung CSFV C (F16) + PRV Bartha K61) sau khi bao
quan ¢ nhiét do 37°C trong thoi gian 14 ngay. 031-01, 031-02 va 031-03 14 ba 16 cla
vacxin sdng 3-combo, con 031-04, 031-05 va 031-06 1 ba 16 cua vacxin don phong
PRRSV TIM.

Fig.39 thé hién cac hiéu gia virut ciia ching CSFV C (F16) trong vacxin séng
3-combo (phong PRRSV TJM + ching CSFV C (F16) + PRV Bartha K61) sau khi bao
quan & nhiét do 37°C trong thoi gian 14 ngay. 031-01, 031-02 va 031-03 1a ba 16 cua
vacxin sdng 3-combo, con 031-07, 031-08 va 031-09 1a ba 16 vacxin don phong ching
CSFV C (F16).

Fig.40 thé hién cac hiéu gia virut ciia chung PRV Bartha K61 trong vacxin sdng
3-combo (phong PRRSV TIM + chung CSFV C (F16) + PRV Bartha K61) sau khi bao
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quan ¢ nhiét do 37°C trong thoi gian 14 ngay. 031-01, 031-02 va 031-03 1a ba 16 cia
vacxin sdng 3-combo, con 031-10, 031-11 va 031-12 la ba 16 cta vacxin don phong
PRV Bartha K61.

M0 ta chi tiét sang ché

Phén m6 t4 dudi ddy chi nhdm minh hoa céc phuong 4n khéc nhau ctia phdn mé
ta sang ché. Theo nhu cach hiéu thong thuong, cac cai bién cu thé duoc ban dén khong
nham giéi han phan mo ta nay. Nguoi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét
nay thay rd rang, c6 thé dua vao sang ché cac diém tuong duong, cac thay ddi va cac
cai bién khac nhau ma van khong di chéch tinh than hoic pham vi cua cac van dé duoc
trinh bay trong ban md ta nay, cling nhu hiéu ring, cac phuong 4n tuong duong d6 cé
thé duoc bao ham vao ban md ta nay. Tat ca cac cong bd, patent hodic cac don yéu cau
cap patent dwgc trich dan nguyeén van trong ban mo ta nay.

Mot khia canh, sang ché d& cép t6i cac ché phdm vacxin chira vacxin phong hoi
chitng sinh sén va ho hap & lon (PRRSV) va vacxin phong virut & lon thtt hai, trong do6
vacxin phong PRRSV va vacxin thir hai vé co ban khong trc ché mién dich 13n nhau.

PRRSV la virut ARN soi duong, ma ddi véi n6 hién nay c6 hai cdu trac di
truyén da duoc nhan dang: cdu trac di truyén kiéu chau Au va cdu trac di truyén kiéu
chiu My. Hé gen cua PRRSV chtra nhiéu khung doc mé, trong d6 khung doc ma thir
nhit (ORFla va ORF1b) chira 80% trinh tu nucleotit trong hé¢ gen cua PRRSV va ma
hod ARN replicaza can cho su sao chép PRRSV (xem tai liéu Straw et al., Diseases of
Swine, 9" edition, chapter 24 (2006)). Khung doc m&@ ORFla va ORF1b dugc dich
thanh poly-protein, ma poly-protein nay duoc phén cit boi vung proteaza chira trong
proteaza thanh vai protein khong ciu tric, bao gbm Nspl dén Nspl2 (xem céc tai liéu
Vries et al., Seminars in Virology, 8:33-47 (1997); Allende et al., Journal of General
Virology, 80: 307-315 (1999)).

Vacxin phong PRRSV va vacxin phong virut ¢ lon thir hai vé co ban khong rc
ché mién dich 13n nhau.

Thuat ngit “vé co ban khéng tic ché mién dich”, theo nhu duoc sir dung & day,
c6 nghia 13, tb hop cua hai hodc vai vacxin don khong vé co ban khong lam giam dap
rng mién dich bao vé & co thé chu dbi voi mot trong cac vacxin don d6 hoic ddi véi

tat ca cac vacxin don d6. Thuat ngit “v€ co ban lam gidm”, theo nhu dugc st dung &
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day, chi sy lam giam > 20% (chéng han nhu lam gidm > 30%, lam giam > 40%, lam
giam > 50% hodc lam giam > 60%).

Theo mdt sé phuong an, td hop cua hai hodc vai vacxin don ¢6 kha nang kich
thich dap ing mién dich bao vé cho mdi vacxin don dén mutrc do tuong dwong véi mirc
d6 do vacxin don tao ra. Vi du, ché phdm vacxin két hop gdm vacxin phong PRRSV
va vacxin phong virut & lon thtt hai c6 thé kich thich dap tng mién dich d6i véi
PRRSV & muc d§ twong duong véi dap ing mién dich do vacxin don phong PRRSV
tao ra, va/hodc co thé kich thich déap tng mién dich cho vacxin phong virut & lon thir
hai & mirc d6 twong duong v6i dap ing mién dich tao ra béi vacxin don phong virut &
lon thir hai.

bép tng mién dich bdo vé thuong bao gdm dap tng mién dich dich thé, dap
ing mién dich qua trung gian té bao va/hodc dép ung mién dich & niém mac; c6 thé
xac dinh dic diém cua cac dap ing mién dich dé bang céc phuong phap di biét trong
linh vuc ky thuat nay. Dap Gmg mién dich dich thé duoc tao thanh bang cach san xuét
ra cac khang thé (chiang han nhu IgG) trong huyét thanh dé khéang lai khang nguyén.
C6 thé d& dang xéc dinh duge céc hidu gia khang thé nho st dung cdc thir nghiém nhu
ELISA (enzyme linked immunosorbent assay = thit nghiém chit hip phu mién dich
gin enzym). Vi du, khang nguyén virut c¢6 thé dugc phu 1én mot gia mang rin va sau
do dugc cho tiép xtic v6i mau dugce cho 1a ¢é chia khang thé, tiép sau xéac dinh su tao
thanh phtrc hop khang nguyén-khing thé. Pap ung mién dich qua trung gian té bao
thuong xay ra thong qua sy tao cac lympho bao T doc té bao va c6 thé duoc xéac dinh
dac diém thong qua viéc dinh lugng mot sb tiéu quén thé t& bao T, nhu cac té bao T
CD3+, céc t€ bao T CD4+, céc té bao T CD8+ va cac té bao T CD4+CD8+, nho sir
dung cic phuong phap nhu phuong phap do té bao dong. Noi chung, céc té bao T dugc
nhudm mau bang cac khang thé khéng mot s khang nguyén bé mit lam déu phén biét
va duoc tuyén, duoc dinh lwgng nhu céc tiéu quén thé té bao T khéc nhau dua theo su
c6 mit cla cac khang nguyén bé mat do. Pap tng mién dich & niém mac thudong xay
ra do IgA ché tiét dugc sinh ra trén bé mét niém mac.

Theo mét s6 phuong an, vacxin phong PRRSV va vacxin phong virut ¢ lgn tht
hai, khi dugc st dung lam ché pham vacxin két hop, thi vé co ban khong lam giam sy

san xuit khang thé & co thé chu dé dap ung lai vacxin phong PRRSV va/hodc vacxin

-14-



24240

phong virut ¢ lon thir hai.

Theo mdt sé phwong 4n, vacxin phong PRRSV va vacxin phong virut & lon th
hai, khi dugc st dung 1am ché pham vacxin két hop, thi vé co ban khong 1am giam sb
luong céc té bao T CD3+, cac té bao T CD4+, céc té bao T CD8+ va/hodc cac té bao T
CD4+CD8+ trong co thé chi dé dap ung lai vacxin phong PRRSV va/hoac vacxin
phong virut ¢ lon tht hai.

Theo mot sd phuong 4n, vacxin phong PRRSV chua PRRSV giam doc luc.
Trong phén mo ta nay, thuét nglt “PRRSV gidm ddc luc”, theo nhu dugc su dung &
day, chi PRRSV c6 thé nhidm véao co thé chu nhung khong gy ra hi chiing sinh san
va ho hép & lon, hodc chi gdy ra it triéu chig va/hodc céac triéu ching nhe hon.
PRRSV giam doc luc bao gdbm PRRSV giam doc luc con séng va cac san phim bj bat
hoat ctia PRRSV giam doc luc con sdng. Thuét ngit “hoi chtng sinh sin va hd hip &
lon” (PRRS), theo nhu dugc sir dung & ddy, chi mot loat cac triéu ching sinh ly va
bénh ly sau khi bj nhiém PRRSV c¢6 trong tw nhién. Khong giéi han, ngoai cac triéu
chirmg khdc, cdc triéu chirmg nay bao gém sot, ué oai, chan an, mét nhoc, khé thé, ho,
rdi loan sinh san & lon néi va cham 16n & lon con.

Theo mdt sé phuong 4n, PRRSV giam doc luc chira nucleotit Nsp2 dugc ma
hoé béi mét trinh ty ADN, ma khi so sanh véi SEQ ID NO: 4, thi thiéu doan nucleotit
chira it nhat 1 50 nucleotit k& nhau, trong d6 doan ndy twong dong it nhit khoang 80%
v6i phan c6 cing d6 dai trong SEQ ID NO: 8.

Thuét nglt “duwoc ma hod bdi mot trinh tw ADN™, theo nhu dugc sir dung & day,
chi trinh tw ADN c¢6 thé dugc phién ma thanh trinh tu nucleotit ARN tuong tng. Virut
ARN don soi, nhu PRRSV va CSFV, c¢6 hé gen gdm phén tir ARN don sgi, c6 thé
dugc mé hod béi phan tt ADN dua trén quy tic ghép ddi cac bazo ciia Watson Crick.
Phéan tr ADN nay khi dugc phién ma thi ¢6 thé san ra phan tr ARN sgi dwong dong
nhét véi trinh tu nucleotit ARN trong hé gen virut.

Mic du chua duge chimg minh bang Iy thuyét, tuy nhién ciing thay ro rang, su
vang mat doan nucleotit nhu vély trong trinh tu Nsp2 trong phan tuong dong vé6i SEQ
ID NO: 8 ¢c6 thé lam giam tinh doc cling nhu kha ning trc ché mién dich cia PRRSV,
ching han nhu bing cach san xuét ra protein Nsp2 khong hoat dong hodc kém hoat

dong, va/hodc cé anh hudng xau téi sy biéu hién hoic tdi chic nang cua cac protein
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PRRSV khéc, va/hodc c6 anh hudng xau ti vong doi cia PRRSV.

Doan nucleotit vang mat nay c6 thé c6 do dai thich hop nao dd, chirng nao ma
n6 c6 thé lam giam dugc tinh doc ciing nhu 1am giam duoc su wc ché mién dich cta
PRRSV t6i mirc do dui dé lam mét tinh doc cua PRRSV va gy duoc tinh mién dich
bao vé khang lai PRRSV ma khong 1am suy yéu tinh mién dich khéng lai virut khac
cung bi nhiém hoic khang lai céc vacxin khac. Vi du, doan ADN Véng mit c6 thé chtra
it nht 1a 100, it nhét 1a 120, it nhat 1a 150, it nhat 1a 180, it nhét 1a 200, it nhét 1a 210,
it nhét la 220, it nhat 1a 230, it nhat 1a 240, it nhit 1a 320, it nhat 1a 330, it nhét la 340,
it nhat 1a 350, it nhit 1a 360 nucleotit k& nhau. Do dai cua doan nucleotit véng mit
cling ¢6 thé nim trong khoang dugc xéc dinh béi hai gia tri bat ky néu trén, xem nhu
cac khoang gia tri nay da duoc liét ké ro rang. Theo mdt s phuong 4n, doan nucleottit
vang mit chira khoang 300 nucleotit k& nhau, khoang 310, khoang 320, khoang 330,
khoang 340, khoéng 350 hoic khoang 360 nucleotit k& nhau.

Ngudi c¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay c6 thé d& dang tao ra
cac virut tai t& hop c6 cac doan khuyét khac nhau trong trinh ty nucleotit Nsp2 nim
trong phan twong ddng véi SEQ ID NO: 8, va thir nghiém céc virut tai t5 hop nay dé
nghién ctru kha nang song, tinh déc va kha nang e ché mién dich, nho sir dung céac
phuong phép da biét trong linh vuc k§ thuét nay, cling nhu st dung cdc phuong phap
dugc d& xuit trong phan mo ta sang ché. Vi du, vé viéc san xuét PRRSV tai td hop va
thir nghiém tinh ddc cuia PRRSV chira cac doan khuyét trong Nsp2, thi dd co cac
phuong phép duogc néu trong bai bao Kim, Dal-Young et al., Virut Genes, 38: 118-128
(2009). V& thir nghiém sy e ché mién dich ctia PRRSV tdi td hop, thi cdc phuong
phép thtr nghiém d6 da dugc mo ta trong bai bao Suradhat, S. et al., Vacxin, 24: 2634-
3642 (2006), cling nhu trong cac vi du ctia phan mé ta sang ché. Bang cach lam khuyét
mot doan trong phan tuong dong véi SEQ ID NO: 8 (ching han, 1am khuyét doan tir
nucleotit thir nhat dén nucleotit tha 50 trong phan nay, lam khuyét doan tir nucleotit
thtr 2 dén nucleotit thir 60, 1am khuyét doan tir nucleotit thtt 5 dén nucleotit thir 100,
v.v.) thi ¢ thé tao ra dugc PRRSV tdi t6 hop chira nucleotit Nsp2 dang xét, va tiép
theo thtr nghiém céc ching PRRSV tai t6 hop c6 kha nang séng dugc dé khao sat cac
kha ndng cua chiing trong viéc tao ra cac vét tan do gdy bénh cho té bao, nhim cé thé

chon loc dugce cac ching PRRSV tai to hop giam doc luc va tiép theo thir nghiém &
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lon vé kha ning rc ché mién dich d6i v6i vacxin phong virut & lon tht hai.

Theo mot s& phuong 4n, doan ADN ving mit tuong dong it nhét 1a khoang
81%, khoang 82%, khoang 83%, khodng 84%, khoang 85%, khoang 87%, khoang
88%, khoang 89%, khoang 90%, khoang 91%, khoang 92%, khoang 93%, khoang
94%, khoang 95%, khoang 96%, khoang 97%, khoang 98%, khoang 99% hoic 100%
v6i phan c6 cling do dai trong SEQ ID NO: 8. Theo mét sb phuong 4n, doan ADN
ving mit 1a SEQ ID NO: 8 (xem Fig.1).

Theo mot s6 phuong 4n, PRRSV giam ddc luc chira nucleotit Nsp2 ma hoa cho
trinh ty axit amin clia protein Nsp2, ma khi so sanh véi SEQ ID NO: 11, thi thiéu doan
peptit chira it nhét 1a 20 axit amin k& nhau, trong d6 doan peptit nay twong dong it nhét
khoang 80% v&i phan c6 cliing do dai trong SEQ ID NO: 9.

Thuét ngt “ma hod cho”, theo nhu dugc st dung ¢ day, c6 nghia la trinh tu
nucleotit ARN c6 thé dugc dich ma thanh céc trinh ty axit amin tuong ung, phu hop
v6i cac don vi ma di truyén.

Khong can 1¢ thudc vao 1y thuyét, ciing thdy ro ring, protein Nsp2 thiéu doan
peptit d6 s& hoat dong it hon hogc khong hoat dong, do vay s& lam suy yéu ddc tinh
cia PRRSV va ciing lam giam su trc ché mién dich dbi vé6i vacxin phong virut & lon
thtr hai.

Theo mdt sb phuong an, doan peptit Véng mit chira it nhét 1a 30, it nhét 1a 40, it
nhat 1a 50, it nhat 1 60, it nhét la 70, it nhat 1a 75, it nhat la 80, it nhit 1a 85, it nhét 1a
90, it nhat 1a 95, it nhat la 100, it nhat la 105, it nhat 1a 110, it nhét 1a 115 hogc it nhat
1a 120 axit amin ké nhau. Theo mét s6 phuong an, doan peptit ving mit twong dong it
nhét khoang 81%, khoang 82%, khoang 83%, khoang 84%, khoang 85%, khoang 86%,
khoang 87%, khoang 88%, khoang 89%, khoang 90%, khoang 91%, khoang 92%,
khoang 93%, khoang 94%, khodng 95%, khoang 96%, khoang 97%, khoang 98%,
khoang 99% hodc 100% véi phan c6 ciing d6 dai trong SEQ ID NO: 9. Theo mot s6
phuong 4n, doan peptit ving mat nay bao gdm SEQ ID NO: 9. Theo mdt sb phuong
an, doan peptit vang mit nay 1a SEQ ID NO: 9 (xem F ig.2).

Su ving mit doan peptit d6 trong protein Nsp2 c6 thé duge xdc dinh thong qua
trinh ty nucleotit Nsp2. Vi du, nucleotit Nsp2 ¢6 thé dugc xac dinh trinh tu nucleotit

va dugce dich ra trinh tu axit amin, sau d6 bing cach song hang so sanh véi SEQ ID
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NO: 11 dé xéc dinh trinh tw peptit ving mit.

~, 66

Thuat ngit “tinh tuong déng” hodc “twong ddng v6i”, theo nhu duge st dung &
day, chi sy tuong tu gilta hai trinh tu axit amin hodc gitta hai trinh tu nucleotit. Su
twrong ddng giita cac trinh ty axit amin hodc gifta c4c trinh tu nucleotit c6 thé dugc tinh
toan bang cac phuong phép thich hop da biét trong linh vuc k¥ thuat ndy, vi du nhu
trinh ty axit amin (hodc nucleotit) cin so sanh c6 thé duoc song hang so sanh véi trinh
tu axit amin (hodc nucleotit) quy chiéu, dong thoi xen cac chd khuyét vao néu can, dé
thu duoc sb tdi da cac gbe axit amin (hodc cac gdc nucleotit) dong nhét gitra cac trinh
tu dugc song hang so sanh, trén co s& d6 c6 thé tinh toan duoc ty 16 phan tram céac gbc
axit amin (hodc cac gdc nucleotit) dong nhit gitta hai trinh ty axit amin (hoic
nucleotit) da néu. Co thé thuc hién viéc séng hang so sanh céc trinh tu axit amin (hoic
nucleotit) va tinh toan ty 1é twong ddng cua céc trinh tu d6 khi st dung phdn mém da
biét trong linh vuc ky thuat nay, vi du nhu, tuy khong giéi han, d6 1a chuong trinh
BLAST ( c6 thé 14y trén trang Web ciia Trung tdm Qudc gia Théng tin Cong ngh¢ sinh
hoc (NCBI): http://blast.ncbi.nlm.nih.gov/Blast.cgi, hodc ching han xem cac bai bao
Altschul S.F. et al., J. Mol. Biol., 215: 403-410 (1990); Stephen F. et al., Nucleic

Acids Res., 25:3389-3402 (1997)); phin mém ClustalW2 (l4y trén trang Web ctia Vién

Thong tin sinh hoc chau Au: http://www.ebi.ac.uk/Tools/msa/clustalw?/, cling nhu,

ching han, xem cac bai bao Higgins D.G. et al., Methods in Enzymology, 266: 383-
402 (1996); Larkin M.A. et al., Bioinformatics (Oxford, England), 23(21): 2947-8
(2007); va phan mém TCoffee, v.v.(ldy trén trang Web cta Vién Thong tin sinh hoc
Thuy Dién: http://tcoffee.vital-it.ch/cgi-bin/Tcoffee/tcoffee_cgi/index.cei, hoic, ching
han, xem céc bai bao Poirot O. et al., Nucleic Acids Res., 31(13): 3503-6 (2003),
Notredame C. et al., J. Mol. Biol., 302(1): 205-17 (2000)). Néu phan mém duoc sir

dung dé séng hang so sanh cac trinh tu, thi céc thong s6 mic dinh do phdm mém cung
cép 6 thé dugc sir dung hodc dugce diéu chinh theo tinh huéng thue té va cac thong sb
d6 ndm trong khudn khé kién thtrc clia ngudi ¢6 hiéu biét trung binh trong linh vyuc k¥
thuét nay.

Theo mot sb phuong an, PRRSV giam doc luc dugce giam doc luc tir PRRSV ¢6
kha nang gdy bénh cao.

Thuét ngit “PRRSV c6 kha ning gy bénh cao” chi PRRSV c¢6 chtra nucleotit
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Nsp2 dugc ma hoa béi trinh tw ADN ma khi so sanh vi SEQ ID NO: 5 thi thiéu 90
nucleotit khéng ké nhau nam trong phan SEQ ID NO: 6 (tuc la doan gdm nucleotit thir
1440 dén nucleotit 1680 cua SEQ ID NO: 5). C4c doan da tach biét thiéu 90 nucleotit
khong ké nhau nhu thé tir PRRSV (xem Fig.3) dugc nhan thdy ¢6 kha ning giy bénh
cao hon ching PRRSV VR-2332 (chéng han nhu xem tai liéu Tian et al., PLoS ONE
2(6) €526, (2007) doi:10.1371). Theo mot s6 phuong an, 90 nucleotit khong ké nhau
bao gdbm “TTT” tir nucleotit thir 1440 dén nucleotit 1442 ciia SEQ ID NO: 5 va trinh
tu nhu dugc chi ra trong SEQ ID NO: 7 (vi dy, xem Fig.4).

Theo mdt sd phuong 4n, PRRSV c¢6 kha ndng gy bénh cao chira nucleotit Nsp2
dugc mé hod bdi trinh ty chta trinh tuy nucleotit cia SEQ ID NO: 4 (ttc 1a trinh tu
nucleotit Nsp2 cta chung PRRSV TJ). Theo mdt sé phuong an, PRRSV ¢6 kha nang
gdy bénh cao la ching PRRSV TJ, ma hé gen cua n6é duoc ma hoa béi trinh tu c6 sb
truy cap ngin hang gen la EU8602438.

Theo mot sb phuong 4n, PRRSV giam ddc luc thi duoc giam doc luc tu
PRRSV c6 kha ning gy bénh cao, va chtra trinh tu nucleotit Nsp2 thiéu 90 nucleotit
khong ké nhau khi so sanh v6i SEQ ID NO: 5, trong d6 90 nucleotit khong ké nhau 1a
nim trong SEQ ID NO: 6.

Theo mét s6 phuong 4n, nucleotit Nsp2 cuia PRRSV giam ddc luc duoc ma hoa
boi trinh tw ¢6 sy trong dong it nhét 1a 90% véi SEQ ID NO: 2 (tire 1a trinh ty ma hoé
cho nucleotit Nsp2 ctia ching PRRSV TIM). Theo mét s6 phuong 4n, nucleotit Nsp2
dugc ma hoa boi trinh tyr bao gdm SEQ ID NO: 2.

Tha)n@tséphuongén,PRRS\/gand@cluccénchﬁatﬁnhtunuckoﬁth&ph
ma trinh tu ndy dugc ma hod boi trinh tu ¢6 sy twong dong it nhit 1a 90% véi SEQ ID
NO: 1 (ttrc 1a trinh tw ma hod nucleotit Nspl cua ching PRRSV TIM). Theo mdt sd
phuong an, PRRSV gidm doc luc chira trinh ty nucleotit Nsp1 duoc mé hoa boi SEQ
ID NO: 1 va trinh tu nucleotit Nsp2 dugc ma hoé béi SEQ ID NO: 2.

Theo mdot sb phuong 4n, PRRSV giam ddc luc chira trinh tu nucleotit PRRSV
dugc ma hod bdi trinh ty ¢ sy twong dong it nhit 1a 90% v&i SEQ ID NO: 3 (tic 1a
trinh ty ma hod hé gen cta ching PRRSV TIM). Theo mot sb phuong an, PRRSV
giam doc luc chura trinh ty nucleotit PRRSV duge ma hod béi SEQ ID NO: 3. Theo
mot sd phuong 4n, PRRSV giam doc luc c6 sb hiéu luu gilt vi sinh vat tai CGMCC la
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3121 (ching PRRSV gidm ddc luyc nay & ddy cling dugc goi la ching PRRSV TIM).

Vacxin phong PRRSV dugc sang ché d& xuit vé co ban khong trc ché mién
dich khang vacxin phong virut & lon thtt hai. Theo mot sd phuong an, vacxin phong
virut & lon thir hai duge chon tir vacxin phong virut gay sét ¢d dién & lon (CSFV) va
vacxin phong virut gay bénh gia dai (PRV).

Bénh sét ¢6 dién & lon (CSF) 1a bénh nhidm virut c6 kha ning lay nhidm cao va
gdy tir vong cho lon do virut gy sét ¢6 dién & lon (CSFV) gdy ra. T6 chtrc thu y thé
gi¢i (OIE) da dua bénh nay vao danh sach ctia OIE vé cic bénh, xem nhu bénh cin
phai dugc thong bao theo luét. 0 Trung Quéc, bénh sbt cb dién & lon 1a mot trong cac
bénh nhiém tring cha yéu va duoc xép vao bénh typ I & dong vét trong danh muc
“Muc cac bénh typ I, I va III & dong vat”. Su bung phat va sy phd bién ctia bénh CSF
da gay ra thiét hai 16n vé kinh té trong nganh cong nghiép chan nudi lon & Trung Quéc
va trén thé gioi.

Virut gy sbt ¢d dién & lon (CSFV) duoc phén loai 1a mot loai thudc giéng
Pestivirut trong ho virut Flaviviridae. CSFV 1a m¢t virut ARN s¢i duong ¢6 vo ngoai.
Virut ndy c6 hé gen véi tong chiéu dai la 12,5 kb, chi chira mot khung doc mé (ORF)
16n md hod cho mdt poly-protein chira xdp xit 4000 axit amin va cé phan tir lugng
khoang 438 kD. Poly-protein nay tiép tuc dugc cac proteaza clia virut va cta co thé
chti xir Iy bién thanh 12 protein thanh thuc. Tt ca céc protein cdu tric va khong ciu
trac cia CSFV dugc ma hod bdi khung doc mé 16n nay.

Mot cdng cu quan trong dé kidm soat bénh virut gay sbt c¢b dién & lon 1a cac
vacxin, bao gém céc vacxin bat hoat va cac vacxin giam doc luc. Viéc bao ché cac
vacxin bét hoat phong CSFV da dat dugc dinh cao vao cac thdp nién 1950 va 1960;
trong thoi ky nay cac vacxin chita CSFV bi bt hoat bing formalin va tim tinh thé da
dugc str dung rong réi. Tuy nhién, cdc vacxin d6 dan dan duoc thay thé bang cac
vacxin chira CSFV giam doc luc, do cac diém bt loi cta chung 1a phai dung lidu 16n,
thoi gian mién dich ngén, cham tao ra cac dap ung mién dich va chi phi l6n.

Theo mét s6 phuwong an, vacxin phong CSFV la vacxin giam ddc luc phong
CSFV. C6 thé san xuét cac ching dung dé bao ché vacxin giam ddc luc phong CSFV
béng cach lam gidm dgc lyc cac ching CSFV tdn tai & thuc dia. Céc théng bio tai cac

nudce khac cho biét rang, c6 thé sur dung cac phuong phap khac nhau dé lam cho cac
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virut gy bénh CSF thich ing & tho va dé san xuat ra cac ching dot bién giam doc luc.
Vi dy, c6 ba chung vacxin giam doc luc hién dwugc chip nhan rong rai 1 an toan va
hiru hiéu, nhung khong ton du kha nang gy bénh, d6 la: 1) chung virut thich tng &
thd dé bao ché vacxin cua Trung Qubc (chidng han, xem bai bao Qiu, H.J. et al,,
Scientia Agricultura Sinica, 38(8): 1675-1685 (2005)); 2) ching vacxin gidm doc luc
dua trén té bao GPE (-) (Guinea pig embryo = phdi chudt lang) ctia Nhat Ban (ching
han, xem bai bao Liu, C. et al., Chinese Journal of Animal Husbandry and Veterinary
Medicine, Vol. 10, pp. 50-51 (2004)); va 3) chung vacxin gidm doc luc lanh
“Thiveosal” ctiia Phap (chéng han, xem bai bdo Zhu, L. Q. et al., Chinese Veterinary
Journal, 39 (2): 33-37 (2005)).

Theo mot sé phuong 4n, vacxin giam doc luc phong CSFV la ching virut duoc
lam thich tng & tho dé bao ché vacxin, cta Trung Quéc, (chung C). Trinh tu nucleotit
hé gen cta ching CSFV C duge thé hién trong SEQ ID NO: 10. Vacxin thich ung &
thé dé phong bénh CSF cua Trung Qudc (ciing goi 1a vacxin chung C) do cac nha khoa
hoc Trung Quéc phat trién da duge st dung rong rdi & Trung Quéc ké tir nam 1957 va
da dugc dua sang nhidu nuée khac, gitip cho bénh sét ¢6 dién cia lon & cac nuéce nay
dd duoc kiém soat hodc dugc thanh toan. Vacxin nay dd dugc cong nhén 1a mot trong
céc vacxin phong CSFV hitu ich nhét trén thé gioi.

Vacxin thich tng & tho dé phong bénh CSF (ching C) c6 thé dwoc phan loai
theo cdc phuong phép bao ché khac nhau. Phuong phap thtr nhat bao gdm viéc bao ché
vacxin & tho. Tho dugc tiém truyén CSFV va thu liy hach bach huyét, lach hoic mo
bach huyét cua thé dé bao ché vacxin phong CSFV ¢6 ngudn gbc tir lach va md bach
huyét, hodc vacxin phong CSFV ¢6 ngudn gbe tir tho. Phuong phép nay cé thé ngin
nglra ¢6 hiéu qua sy nhiém ban céc virut ngoai sinh va dam béo tinh én dinh di truyén
cta virut. Tuy nhién, can c6 nhiéu tho nén kho kiém soat chét luong va gié thanh san
Xudt vacxin tuwong dbi cao. Phuong phap thtt hai bao gdm viéc st dung cic té bao so
cép cda tru, bo, ngua hodc ciru, hodc dong té bao & lon dé san xuit vacxin, tirc la
vacxin phong CSFV c6 ngudn gbc t& bao. Vi du, vacxin phong CSFV ¢6 ngudn gbc té
bao c6 thé dugc bao ché bang cach dua virut gdy bénh CSF da dugc lam thich ung &
thod (c6 ngudn gde ¢ lach) vao trong céc té bao va tién hanh hai vong tinh ché vo tinh

bang cac dung dich ¢6 dugc do pha lodng nhiéu bac. Phuong phap nay khong doi hoi
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sir dung nhiéu con vét. Theo mdt sé phuong an, chiing CSFV C ¢6 ngudn gbc & lach
va md bach huyét. Theo mot sé phuong an, ching CSFV C la chung CSFV C ¢6
ngudn gbc té bao, c6 thé 1a tir cac té bao so cap hodc tir mot dong té bao.

Theo mot sb phuong an, CSFV gidm doc luc dugc ma hoa bai trinh tu nucleotit
twong dong it nhét 1a 80% voi SEQ ID NO: 10 (tuc 1a trinh tw ma hoa hé gen cua
ching CSFV C). Theo mét s6 phuong an, CSFV giam doc luc dugc ma hoa bsi SEQ
ID NO: 10.

Theo mdt sb phuong an, CSFV giam ddc luc ¢o sb hiéu luu gilt vi sinh vt tai
CGMCC 1a 3891 (chung CSFV giam ddc luc nay & day cling dugc goi l1a ching CSFV
C hodc chung F16, hodc chung CSFV C (F16)). Chung CSFV C (F16) la ching CSFV
C ¢6 ngudn gde té bao.

Theo mot sd phuong 4n, vacxin phong virut & lon thi hai 1a vacxin phong virut
gay bénh gia dai (PRV).

PRV thudc ho Herpesviridae va ho phu Alpherpesvirinae. Hién nay, chi ¢6 mot
typ huyét thanh cia PRV da dugc nhén dang. Hé gen cia PRV la ADN hai soi, ¢6 do
dai khoang 150 kb. H¢ gen virut ndy c6 ciu tao gdm mot ving dai duy nhét (UL), mét
ving ngin duy nhit (US), c4c trinh tu lap & ddu mut nam sat bén canh vung US va céc
trinh tu lip ndm bén trong. Cho tdi nay, c6 65 gen dﬁ xéc dinh duogc vi tri trong hé gen
PRV va da phén trong céc gen d6 da duoc xac dinh dic trung vé chirc ning. C6 56 gen
da xac dinh dugc vi tri trong viing UL, bao gdm cic gen ma hod cac glycoprotein nhu
gB, gC, gH, gK, gL, gM, gN, thymidin kinaza (TK), nucleaza kiém (AN),
ribonucleotit reductaza (RR), ADN polymeraza (POL), gen DBP, gen MCP, gen
ICP18.5 va gen mi hod protein sém 0 (EPO0), v.v. Vung US da duoc xac dinh trinh tu
hoan toan, trong d6 7 gen dd xic dinh dugc vi tri, bao gébm céc gen ma hod cac
glycoprotein la gD, gE, gG, gl va gen ma ho4 protein kinza (PK), gen ma ho4 protein
khéi lugng 11 kD va 28 kD.

Theo mot sé phuwong 4n, vacxin phong PRV chira PRV giam ddc luc. Thudt ngit
“vacxin chira PRV giam ddc luc” chi PRV c6 kha ning nhiém vao vat chd cua né
nhung khong gy bénh gia dai hodc chi gdy bénh véi cac triéu chirng it hon hodc it
nghiém trong hon. PRV giam doc luc gdbm PRV giam doc luc con séng va san phdm

bét hoat cua virut nay. Bénh “gia dai” chi mot loat cdc tri¢u chirng sinh 1y va bénh ly

-22-



24240

do nhiém PRV typ hoang da gay ra. Cac triéu chimg do6 bao gdm, nhung khong phai
chi gidi han 1a: say thai, thai chét luu, thai yéu, thai chét do co ngot, sbt, chan #n, cac
triéu ching than kinh, liét, suy hé théng va tham chi la chét.

Theo mét sé phwong 4n, PRV giam doc luc chta trinh tu nucleotit tuong dong
it nhat 12 80% véi trinh tu ¢6 sb tham chiéu NCBI la NC_006151, vi du nhu c6 su
twong dong it nhit 1a 85%, 88%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
hodc 99%.

Theo mét s6 phuong dn, PRV giam ddc luc c6 mdt hodc vai gen bi lam bét hoat
¢6 lién quan v&i kha ning gy bénh. Gen “bi lam bit hoat” chi gen ma chtc nang cla
n6 bi gidm hodc bi loai bo do su thiéu hoic khuyét cac trinh tu tron ven hodc céc trinh
tu khong tron ven, hodc do ¢6 céc trinh tu xen vio hay cac dot bién trong gen do6. Cac
vi du vé cac gen c6 lién quan v6i kha ning gdy bénh ctia PRV bao gdm, nhung khong
phai chi gi6i han 14, gen TK (vi du nhu NCBI gen ID: 2952559), gen PK (vi du nhu
NCBI gen ID: 2952530 hodc 2952561), gen RR (vi du nhu NCBI gen ID: 2952535
hodc 2952536), gen dUTPaza (vi du nhu NCBI gen ID: 2952537), gen gG (vi du nhu
NCBI gen ID: 2952520), gen gC (vi du nhu NCBI gen ID: 2952505), gen gE (vi du
nhu NCBI gen ID: 2952530 hodc 2952517), gen gD (vi du nhu NCBI gen ID:
2952521) va gen gl (vi du nhu NCBI gen ID: 2952516).

Theo mdt sb phuong 4n, PRV giam doc luc ¢6 mot hodc vai gen bi lam bét hoat
duoc chon tir nhom gdm céc gen TK, PK, RR, dUTPaza, gG, gC, gE, gD va gl. Theo
mot sb phuong an, PRV giam ddc lyc chita mot gen gE bi lam bt hoat. Theo mot sb
phuong 4n, chi ¢6 gen gE bi lam bat hoat trong PRV giam doc luc. Theo mot sb
phuong an, PRV giam ddc luc c6 mot gen gE bi 1am bit hoat va con c6 mot hodc vai
gen bi lam bat hoat ¢6 lién quan v&i kha nang gdy bénh, vi du nhu cac gen TK, PK,
RR, dUTPaza, gG, gC, gD va/hoic gl.

C6 thé thu dugc vacxin giam doc luc phong PRV bing céc phuong phap da biét
trong linh vuc k¥ thuat nay. Vi du, san phdm tach biét cta ching PRV kiéu dai c6 thé
dugc lam gidm doc luc bang cach cdy chuyén virut nay vao céc té bao khong phai cua
lon hodc vao cac phoi tring, hodc béng cach nudi céy O nhi€t d§ cao va/hodc véi su co
mit cua tic nhan gy dot bién. Nhiéu vacxin giam doc luc phong PRV da duoc biét

trong linh vyc k§ thuat nay, vi du nhu cac vacxin ché tir ching Bartha K61 (chang han,
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xem tai liéu Bartha, A., Experiments to reduce the virulence of Aujeszky,s virut.
Magyar allatorvosok lapja 16, 42-45 (1961)), chung BUK, ching NIA4, chung Alfort
va chiing VGNKI, v.v.. C6 thé st dung cac vacxin giam doc luc phong PRV nay trong
sang ché. Vi du, chiing PRV typ kiéu dai hogc giam doc luc c6 thé duoc cai bién tiép,
dé cho mdt hodc vai gen dich c6 lién quan véi khad ndng gdy bénh bi lam bét hoat,
nhung vin codn kha ning sao chép. Nhidu vacxin giam ddc luc phong PRV thu dugce
bang cong nghé di truyén da dugc biét trong linh vuc k¥ thuat nay, vi du nhu cac
vacxin ché tir ching PRV-BUK-d13 (ching han, xem bai bao Kit S. et al., Am. J. Vet.
Res., 1985, 46 (6): 1359-1367), ching PRV dlgC/dITK (ching han, xem bai bao Kit S.
et al., Am. J. Vet. Res., 1987, 48 (5): 780-793), ching S-PRV-002 (ching han, xem
patent Hoa Ky 4,514,497), chiing PRV783 (chang han, xem bai bio Van Oirschot J. T.
ctal,, Am. J. Vet. Res., 1984, 45 (10): 2099-2103), ching EL-001 va ching PRV376,
V.V.

Theo mot s6 phuong an, PRV giam doc luc thiéu gen gE. Theo mot s6 phuong
an, PRV giam doc luc c6 sb hidu luu giit tai CGMCC 1a 5076 (& day chung PRV giam
doc luc nay cling duoc goi la ching PRV Bartha K61).

Theo mot s6 phuong an, PRV giam doc luc con chira mdt hodc vai gen bi lam
bét hoat khong 4nh hudng t6i su sao chép virut hodc khdng gay nhiém cho co thé chu.
Theo mot sé phuong an, PRV giam doc luc con chira mot hodc vai gen khong dong
nhét, khéng c6 mit trong hé gen ctia PRV. Cé4c gen khong ddng nhét duoc xen vao nay
c6 thé duge dung dé phat hién va/hoéc dé chan doan cac vacxin.

Theo mét sé phuong an, ché phdm vacxin con chira vacxin lon tht ba, trong do
vacxin phong PRRSV, vacxin phong virut ¢ lon thir hai va vacxin phong virut & lon
thtr ba vé co ban khong trc ché mién dich 14n nhau. Theo mot sb phuong an, vacxin
phong virut & lgn thi ba dugc chon tir vacxin phong CSFV va vacxin phong PRV, véi
diéu kién 1a vacxin thir hai khacvéi vacxin thir ba.

Theo mdt sé phuong 4n, céc ché phdm vacxin chira vacxin phong PRRSV,
vacxin phong CSFV va vacxin phong PRV, trong d6 vacxin phong PRRSV, vacxin
phong CSFV va vacxin phong PRV vé co ban khong @c ché mién dich 1in nhau. Ba
vacxin nay, khi duoc phéi hop thanh mot ché phim vacxin, thi vé co ban s& khong lam
gidm viéc san xudt khang thé va/hoic gidm luong tiéu quan thé t& bao T trong co thé

chu khi dap tng lai vacxin phong PRRSV, vacxin phong CSFV va/hoic vacxin phong
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PRV. Theo mét s6 phuong én, vacxin phong PRRSV chtta ching PRRSV TIM.
Vacxin phong CSFV chira bt ky ching CSFV giam doc luc nao duge @& xuit & day,
bao gbm, nhung khong phai chi gi6i han 1a, ching CSFV C. Vacxin phong PRV chtra
bat ky ching PRV giam doc luc nao duoc dé xuét & day, vi du nhu, nhung khong phai
chi gidi han 1a, ching PRV Bartha K61.

Theo mdt sb phuong an, sang ché dé xuét ché phim vacxin chua ching PRRSV
TIM c6 sb hiéu luu giit vi sinh vat tai CGMCC 1a 3121 va chung CSFV C. Theo mot
s0 phuong 4n, chung CSFV C 1a CSFV F16 ¢6 s hiéu luu giit vi sinh vat tai CGMCC
1a 3891. Chiing PRRSV TJM va chung CSFV C (F16) khong thé hién bat ky su e ché
mién dich hoidc su lam giam mién dich nao dbi véi nhau. Ca hai chung dé bao ché
vacxin nay déu rit an toan, c6 kha ning tao mién dich va c6 tinh ddc hiu, cling nhu ¢
thé bao vé c6 hiéu qua khang ca virut gy hdi chiang sinh san va ho hip & lon c6 kha
nang gy bénh cao, ciing nhu virut gy sét cd dién & lon c6 kha nang gay bénh cao;
cac bénh do cac virut nay gay ra la hai trong sd cac bénh dich chi yéu & cac dan lon.

Theo mdt s phwong an, sang ché dé xuét ché pham vacxin chta chung PRRSV
TIM c6 s6 hidu luu giit vi sinh vat tai CGMCC 1a 3121 va chung PRV Bartha K61 ¢6
s& hiéu Iuu gir vi sinh vat tai CGMCC 1a 5076. Chung PRRSV TIM va ching PRV
Bartha K61 khong thé hién bét ky su e ché midn dich hodc sy lam giam mién dich
nao ddi v6i nhau. Ca hai chiing dé bao ché vacxin nay déu rat an toan, c6 kha nang tao
mién dich va c6 tinh dac hiéu, cling nhu c6 thé bao vé c6 hiéu qua khang ca virut giy
hoi chimg sinh san va hd hip & lon ¢6 kha ning gay bénh cao va virut gy bénh gia
dai; cac bénh do cac virut ndy gy ra la hai trong sé cac bénh dich chu yéu & cac dan
lon.

Theo mdt sé phuong 4n, sang ché d& xuit ché phdm vacxin chtra chung PRRSV
TIM, ching CSFV C (F16) va chung PRV Bartha K61. Ching PRRSV TJM, chung
CSFV C (F 16) va chung PRV Bartha K61 khong thé hién bat ky su tc ché mién dich
hodc sy lam gidm mién dich nao ddi v4i nhau. Ba chiing dé bao ché vacxin nay déu rat
an toan, ¢6 kha ning tao mién dich va co tinh dic hiéu, ciing nhu c6 thé bao vé€ ¢0 hiéu
qud khang virut gdy hoi chimg sinh san va h6 hdp & lon c6 kha nang giy bénh cao,
virut gdy bénh sét ¢6 dién & lon va virut gy bénh gia dai; cac bénh do céc virut nay

géy ra 1a ba trong s cac bénh dich chu yéu & cac dan lon.
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Thong tin chi tiét vé ky giri ching PRRSV TJM nhu sau: S6 ky gui vi sinh vét
tai CGMCC la 3121; Tén phan loai: Virut gdy Hoi chimg sinh san va ho hip & lon; Dia
chi ky guri: Vién Vi sinh vat hoc, Vién Han 1dm Khoa hoc Trung Quéc, SH1 dudng Tay
Beichen, Quén Chaoyang, Bic Kinh, Trung Quéc; Don vi nhéan ky gui: Trung tam luu
git san phdm nudi cdy vi sinh vat thong thuong; ngay ky gtri: 15 thang 6 nim 2009.

Thong tin chi tiét vé ky giri ching CSFV C (F16) nhu sau: Sé ky gt vi sinh vat
tai CGMCC 1a 3891; Tén phan loai: Virut gay Sot c¢6 dién & lon; Pia chi ky gti: Vién
Vi sinh vat hoc, Vién Han 14m Khoa hoc Trung Quéc, S6 1 duong Tay Beichen, Quéin
Chaoyang, Béc Kinh, Trung Qudc; Pon vi nhén ky gti: Trung tAm luu gitt san phim
nudi cdy vi sinh vét thong thuong: 27 thang 5 nam 2010.

Thong tin chi tiét vé ky gui ching PRV Bartha K61 nhu sau: Sé ky gtri vi sinh
vat tai CGMCC la 5076; Tén phén loai: Virut gdy bénh gia dai; Dia chi ky gui: Vién
Vi sinh vat hoc, Vién Han 1am Khoa hoc Trung Quéc, SH 1 dudng Tay Beichen, Quan
Chaoyang, Béc Kinh, Trung Qudc; Pon vi nhan ky giri: Trung tAm luu gitt san phdm
nudi cdy vi sinh vat thong thuong; ngay ky guri: 21 thang 7 nim 2011.

Theo mot s6 phuong an, ché pham vacxin dugc d& xuét trong sang ché chura
luong ¢6 hiéu lyc mién dich ctia vacxin phong PRRSV, vacxin phong CSFV va/hodc
vacxin phong PRV. Thuat ngit "lugng c6 hiéu lyc mién dich", theo nhu dugc stir dung
& day, chi lugng vacxin di dé gdy dugc dap ung mién dich bao vé & co thé chu dé
khéang lai khang nguyén hoac tac nhan gy bénh chu dinh. Vi du, luong ¢6 hiéu luc
mién dich c6 thé du dé gy dugc hodc lam cham dugc sy khoi phat mot hodc vai tridu
chtimg nhiém virut, lam giam dugc ty 1€ dm va/hoidc ty 18 chét cia sinh vat chu bi
nhiém virut, gitp tao duge du lugng cac khing thé khang tac nhan gy bénh, lam tang
luong cac tiéu quan thé té bao T va gdy dugc td hop bat ky cua céc tac dung vira néu.
C6 thé tién hanh x4c dinh dic tinh vi/hogic danh gid mirc do dép tng midn dich bao vé
bang cic phwong phap da biét trong linh vuc ky thuat nay, vi du nhu bang cich x4c
dinh céc hiéu gia khang thé dbi véi tac nhan gdy bénh va/hodc xéac dinh lugng céc tiéu
quan thé t& bao T, nhu dd md ta & trén, hoic bang cach quan sat cac bidu hién 1am sang
ciia cac con lon duoc tiém ching sau khi tién hanh tha nghiém dung lidu cao bing
virut doc.

Lugng c6 hiéu luc mién dich cuia mot vacxin phong virut ¢6 thé duge dic trung
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bang hiéu gia virut, vi du bang lidu gdy nhiém nudi cdy md 50% (TCID50). Theo mot
s6 phuong an, lwong c¢6 hiéu lyc mién dich cta vacxin phong PRRSV it nhét 1a 10%°
TCIDso, 10*° TCIDso, 104° TCIDso, 10*° TCIDso, 10%° TCIDso hodc 10°° TCIDs.
Theo mét s phuong an, luong ¢é hiéu luc mién dich ciia vacxin phong PRRSV it nhét
la 10%° TCIDso, it nhat la 10*° TCIDso hogc it nhét 1a 10%° TCIDso. Theo mot sb
phuong 4n, cic ché pham vacxin dugc dé xuit trong sang ché chtra khoang 10*3
TCIDso dén khoang 1089 TCIDso hodc khoang 10%° TCIDso dén khoang 10%° TCIDso
cua vacxin phong PRRSV.

Theo mdt s6 phuong an, lwgng c6 hiéu luc mién dich ciia vacxin phong CSFV it
nhit 12 10% FA-TCIDs (tirc khang thé huynh quang - TCIDso), 1019 FA-TCIDso, 10"
FA-TCIDso, 10*° FA-TCIDso, 10>5 FA-TCIDso, 103° FA-TCIDso, 10> FA-TCIDso,
10%° FA-TCIDso, 10%% FA-TCIDso hodc 10%° FA-TCIDso. Theo mot sé phuong 4n,
luong c6 hiéu luc mién dich ciia vacxin phong CSFV it nhét 14 10%° FA-TCIDso/ml.
Theo mét s6 phuong an, cic ché phdm vacxin do sang ché dé xuét chira khoang 10%3
FA-TCIDs dén khoang 10%° FA-TCIDso, hoac khoang 10*° FA-TCIDsy dén khoang
103% FA-TCIDso ctia vacxin phong CSFV. Thuat ngit "FA-TCIDso" chi tri s6 TCIDso
dugc xac dinh bang phuong phap dya trén khang thé huynh quang.

Theo mdt s phuong an, lugng c6 hiéu luc mién dich cua vacxin phong CSFV it
nhit 14 2,5 RID, 3 RID, 5 RID, 10 RID, 30 RID, 100 RID, 150 RID, 300 RID, 750
RID, 1000 RID, 3000 RID hodc 7500 RID.

Theo mot sb phuong an, lugng c6 hiéu luc mién dich cua vacxin phong PRV it
nhit 1a 10>° TCIDso, 10>° TCIDsp, 10*° TCIDs0,10* TCIDso, 10%° TCIDso, 105
TCIDso hogc 10%° TCIDso. Theo mét sé phuong an, luong c6 hiéu luc mién dich cua
vacxin phong PRV it nhat 1a 10%° TCIDso, hodc it nhét 1a 10%° TCIDso. Theo mot sé
phuong 4n, cac ché phdm vacxin dugc dé xuét & day chira khoang 10°° TCIDso dén
khoéng 10%° TCIDso, hodc khoang 10°° TCIDso dén khoang 10%° TCIDsy ciia vacxin
phong PRV.

C6 thé xac dinh TCIDso ctia vacxin phong virut bang bat ky phuong phép thich
hop nao di biét trong linh vuc k§ thuét nay. Vi du, vacxin phong virut (vacxin phong
PRRSV va/hodc vacxin phong PRV) c6 thé dugc bao ché dudi dang dung dich chira

virut; cac dung dich lodng pha lodng 10 bac c6 thé dugc pha ché tir dung dich virut nay
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va dugc dua lén phién nudi cdy 96 giéng da gieo cac t& bao man cam. Céc dung dich
virut cia mdi bac pha lodng c6 thé dugc dua 1én 8 giéng véi lwong 100 ul/giéng. Cac
phién nubi cdy dugc dit trong tu ap & nhiét do 37°C, ¢6 5% CO,, va duge nudi cy
trong thoi gian 4 dén 5 ngay. Céc té bao duge quan sat vé hiéu quéa gy bénh té bao va
tinh toan TCIDso duéi dang ndng do virut ma tai d6 50% sén pham nudi cdy mo thé
hién hiéu qua gy bénh té bao. C6 thé tham khao md ta chi tiét phuong phép nay trong
tai liu Reed LJ, Muench H, A simple phuong phap of estimating fifty percent end
points. Am J Hyg 1938; 27:493-97.

CSFV la virut khong c6 hiéu qua giy bénh té bao rd rang, va do do, TCIDso
duogc xac dinh bing phuong phéap huynh quang mién dich hodc bang nghién cuu gay
nhiém trén thé. Theo mdt s phuong an, FA-TCIDso d6i véi vacxin phong CSFV duogc
xac dinh bang phuong phap huynh quang mién dich. N6i chung, vacxin phong chung
CSFV duge bao ché thanh dang dung dich chtra 1 liéu/ml va cac dung dich pha lodng
10 bac dugc pha ché v6i méi trudng nudi ciy DMEM (mdi truong cua Eagle dugce cai
tién theo Dulbecco) ¢ bd sung 3,5% huyét thanh. Cac dung dich lodng chira mat do
virut bang 107, 102, 103, 10 va 10-° so v6i cdc mAu virut ban dau duoc ciy twong
ung lén don 16p € bao BT véi ty 18 0,1 ml/giéng. Sau 3-4 ngay nudi cdy, cac té bao
dugc ¢b dinh va dugc cho tiép xuc v6i mot khéng thé don dong huynh quang cua
CSFV (danh cho phwong phép huynh quang mién dich truc tiép). Sau khi dé phan tng
trong thoi gian 45-60 phit, cac té bao dugc quan sat vé su hién dién cla huynh quang
chi ra sy ¢6 mit cta virut. Hay theo cach khac, cac té bao da ¢b dinh c6 thé duoc cho
tiép xtic v6i mot khang thé don dong khong duge danh ddu ctia CSFV (danh cho
phuong phap huynh quang mién dich gian tiép) va sau khi dé phan tng trong thoi gian
45-60, cac t€ bao dugc cho phan g vdi khang thé thir cAp duoc danh déu huynh
quang, trong thoi gian 45-60 phut nita. Cac té bao duoc quan sat vé sy hién dién cua
huynh quang chi ra sy c6 mit cta virut. FA-TCIDso dugc tinh todn theo phwong phép
Reed-Muenc (ching han, xem tai liéu Reed LJ, Muench H, A simple method of
estimating fifty percent end points. Am J Hyg 1938; 27:493-97).

Theo mdt s6 phuong an, lwong vacxin phong CSFV dugc x4c dinh bang lidu c6
thé gdy nhiém virut cho thé. Néi chung vacxin phong ching CSFV duoc pha ché thanh

dung dich chira 1 lidu, va sau d6 duoc pha lodng 7500 lan dé chuin bj mau thi
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nghiém. Hai tho c6 thé trong 1,5-3 kg duoc tiém cho mdi con 1 ml dung dich mau thtr
nghiém; do than nhiét cta thé hai 1dn mdi ngay trong 48 gid dau tién, va sau do ctt 6
gi¢ thi do mot lan. Céc phan Ung than nhiét dugc theo ddi va dugc phéan loai theo tiéu
chuén sau: 1) phan tmg sét dién hinh (++): thoi ky tiém khoang 48-96 gio, than nhiét
tang lén dang ké, trong d6 it nhét c¢6 3 tri s& than nhiét tdng vuot qué than nhiét binh
thuong it nhit 12 1°C va kéo dai trong thoi gian 18-36 gi; 2) phan tng st nhe (+):
thoi ky tiém khoang 48-96 gid, than nhiét ting 1én ddng ké, trong do6 it nhét ¢6 2 trj s6
than nhiét ting vugt qua than nhiét binh thuong it nhét 1a 0,5°C va kéo dai trong thoi
gian 12-36 gid; 3) phan tng sét con chua chic chin (+): thoi ky tiém khoang 48-96
gi0, than nhiét giao dong, than nhiét cao kéo dai trong thdi gian dudi 12 gid, hodc thoi
ky tiém it nhét 1a 24 gi®, va phan ung sét thé hién trong vong 48 gio, hodc sau 96 dén
120 gid; va 4) khong c6 phan ng s6t (-): than nhiét binh thuong. Vacxin duoc xac
dinh c6 lugng 1a 7500 RID, néu nhu cé hai tho thu nghiém déu thé hién phan g sot
dién hinh (++), hodc mot trong cic thd do thé hién phan Gng sbt dién hinh (++), con
thé kia thé hién phan tng st nhe (+). Trong trudng hop cic tho nay thé hién cac phan
tng khac kho xéc dinh 18, thi c6 thé lap lai thir nghiém, nhung khong nén lam l&p lai
qua 3 lan.

Cécvacxhldonphéng\dnucéthéduqcuﬁnlﬁntheotyléﬂﬁchlmq)déchocéc
ché phim vacxin duoc mo ta trong sang ché. Vi du, vacxin don phong virut ¢ thé
duoc bao ché dudi dang dung dich virut chta chiing virut dé bao ché vacxin v6i mot
hiéu gid virut nao do (chéng han, mot TCIDso nao dd) va hai hodc vai vacxin don
phong virut duoc trén 1an theo ty 1€ thich hop dé cho ché phém vacxin két hop chura
tung vacxin don véi lugng (chéng han, TCIDs) hodc ty 1€ da dinh trudc.

Theo mot sé phuong 4n, trong thanh phan ché phdm vacxin két hop chtra
vacxin phong PRRSV va vacxin phong CSFV, thi ty 1¢ TCIDso giita vacxin phong
PRRSV va vacxin phong CSFV nam trong khodng tir 10000:1 dén 1:1, 1000:1 dén 1:1,
IOO:Idén'tl,IO:Idén1:1hoac5:1dénljlfVidu,chéphénlvacxhlcéthéch&a10*5
TCIDso cta vacxin phong PRRSV va 10%° FA-TCIDs ctia vacxin phong CSFV, hodc
10%* TCIDso ctia vacxin phong PRRSV va 10%° FA-TCIDs ctia vacxin phong CSFV,
hogc 10> TCIDso cta vacxin phong PRRSV va 10%° FA-TCIDso ciia vacxin phong
CSFV.
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Theo mot sb phuong 4n, trong thanh phdn ché phidm vacxin két hop chtra
vacxin phong PRRSV va vacxin phong PRV, thi ty 1&¢ TCIDso gitta vacxin phong
PRRSV va vacxin phong PRV nim trong khoang tir 1:1 dén 1:30, 1:1 d&én 1:25, 1:1
dén 1:20, 1:1 dén 1:15, 1:1 dén 1:10, 1:1 dén 1:9, 1:1 dén 1:8, 1:1 dén 1.7, 1:1 dén 1:6,
1:1 dén 1:5, 1:2 dén 1:10, 1:3 dén 1:10, 1:4 dén 1:10 hodc 1:5 dén 1:10. Vi du, ché
pham vacxin c6 thé chira 104 TCIDso cua vacxin phong PRRSV va 1055 TCIDso ctia
vacxin phong PRV, hodc 10>° TCIDso ctia vacxin phong PRRSV va 10%° TCIDso cua
vacxin phong PRV, hodc 103> TCIDsy ctia vacxin phong PRRSV va 10%° TCIDsy cia
vacxin phong PRV.

Theo mdt sé phuong 4n, trong thanh phan ché phdm vacxin két hgp chira
vacxin phong PRRSV, vacxin phong CSFV va vacxin phong PRV, thi ty 1& TCIDs
vacxin phong PRRSV : vacxin phong CSFV : vacxin phong PRV la bang khoang 10*:
1: 10° dén khoang 5:1:6. Vi du, ché phim vacxin ¢6 thé chta 1045 TCIDs clia vacxin
phong PRRSV, 10%° FA-TCIDs) cua vacxin phong CSFV va 10%3 TCIDsq ciia vacxin
phong PRV. Mot vi du khéc, ché pham vacxin ¢ thé chira 1045 TCIDso ctia vacxin
phong PRRSV, 10*° FA-TCIDs ctia vacxin phong CSFV va 10%° TCIDso clia vacxin
phong PRV. M6t vi du khéc, ché phdm vacxin ¢6 thé chira 1057 TCIDs¢ ciia vacxin
phong PRRSV, 10> FA-TCIDso ctia vacxin phong CSFV va 10%% TCIDso cta vacxin
phong PRV. Mot vi du khac, ché pham vacxin c6 thé chira 10%° TCIDso ctia vacxin
phong PRRSV, 10>? FA-TCIDs) cta vacxin phong CSFV va 1045 TCIDso cia vacxin
phong PRV.

Céc ché pham vacxin dugc dé xuét trong sang ché c6 thé con chira ta chit. T4
chit nay c6 thé bao vé vacxin khéi bi xudng cap in vivo va/hodc c6 thé kich thich
khong ddc hiéu hé mién dich, do d6 c6 thé giup lam tang dap tng mién dich véi vacxin
nay. Cac vi du vé ta chét 1, nhung khong phai chi gi¢i han ¢, cac mubi vo co (chang
han nhu nhém hydroxit, nhdm phosphat, canxi hydroxit), nhil twong nuéc trong dau
(ching han nhu ta chit Freund toan ven, ta chat Freund khong toan ven, v.v.), cac ta
chit saponin (ching han nhu Stimulon™, v.v.), cac dan xudt tir cac vi khuin hodc céc
vi sinh vat (chidng han nhu LPS, c4c din xuit lipid A, v.v.) va cac vi hat (chéng han
nhu poly-a-hydroxyaxit, v.v.).

Ch€ pham vacxin dugc dé xuét trong sang ché con cé thé chira tac nhan bao vé
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dong lanh. Tac nhén bao vé dong lanh co thé giir cho san phdm sinh hoc rit bén viing
va lam gidm mtrc d§ ton hai hoat tinh sinh hoc cta vacxin trong qud trinh lam dong
lanh. Céac vi du vé tdc nhan bao v¢ dong lanh la saccaroza, L-natri glutamat hodc san

phdm thuy phan albumin sira, v.v..
Céc phuong phép bao ché vacxin:

Theo mot khia canh khéc, sang ché @& xuét cac phuong phép bao ché cac ché
phim vacxin duoc dé xuét trong sang ché, bao gdm céc budc: a) thu liy ching virut dé
bao ché vacxin phong PRRSV, chung virut dé bao ché vacxin phong CSFV va/hoac
chiing virut dé bao ché vacxin phong PRV, ma céc chiing nay duogc nudi cdy trén cac
té biao man cam twong ng clia ching, b) phdi tron hai hodc vai chung virut vira néu
theo ty 1¢ TCIDso thich hop.

Theo mdt sb phuong 4n, budc a) bao gdm céc viéc: cdy ching virut dé bao ché
vacxin phong PRRSV, ching virut dé bao ché vacxin phong CSFV va/hodc ching
virut dé bao ché vacxin phong PRV Ién cac t& bao man cam tuong ung cua ching;
nudi cy cac té bao nay dé tao ra cac virut gidng ding cho san xuét vacxin, chy cac
virut giéng 1én cac t& bao man cam twong (g cia chung, nhan céc té bao nay dé thu
dugc cac dung dich khang nguyén chura céc virut twong tng.

Theo mdt s6 phuong an, chiing virut dé bao ché vacxin phong PRRSV 14 ching
dé bao ché vacxin gidm doc luc ciia PRRSV ¢6 kha ning gdy bénh cao. Theo mét sb
phuong an, ching dé bao ché vacxin phong PRRSV la chung PRRSV TJM.

Theo mdt sé phuwong 4n, chiing dé bao ché vacxin phong CSFV la CSFV giam
doc luc. Theo mot sd phuong éan, ching dé bao ché vacxin phong CSFV la chiing
CSFV C (F16).

Theo mdt s6 phwong 4n, chiing dé bao ché vacxin phong PRV 1a PRV giam doc
lyc. Theo mot sb phuong én, ching dé bao ché vacxin phong PRV la ching Bartha
Ké61.

Theo mdt s6 phuong 4n, cac té bao man cam voi chung vacxin phong PRRSV
1a, nhung khoéng phai chi gi¢i han 14, cac dong té bao nhu dong té bao Marc-145, dong
té bao MA-104, dong té bao Vero hodc dong té bao CL-2621, hogc cac t& bao so cip
nhu céc té bao PAM.

Theo mot s6 phuong 4n, cac t€ bao man cam véi chiing vacxin phong CSFV la,
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nhung khéng phai chi gidi han 13, cic cac dong té bao nhu dong té bao BT, dong té
bao Vera, dong té bao MPK, dong té bao SK6, dong té bao PK2a, dong té bao CPK,
dong té bao RKC, dong té bao MDBK, dong té bao MDCK, dong té bao CRFK, dong
té bao PT va dong té bao ST, hodc céc t& bao so cip nhu céc té bao BT. Ca dong té bao
PT va dong té bao ST déu la cac dong té bao tinh hoan lon.

Theo mot sé phwong an, cac té bao man cam vai ching vacxin phong PRV 14,
nhung khong phai chi gi¢i han 13, cac dong té bao dé cdy chuyén virut nhu dong té bao
ST (ATCC No.: CRL-1746), dong té bao PK-15 (ATCC No.: CCL-33), dong té bao
Marc-145 (ATCC No.: CRL-12219), dong té bao MDBK thén bd (ATCC No.: CCL-
22), dong té bao hinh xodn BT & bd (ATCC No.: CRL-1390), dong té bao Vera
(ATCC No.: CCL-81), dong té bao BHK-21 (ATCC No.: CCL-10), dong té bao than
lon (xem dong té bao IBRS-2, chang han nhu trong tai liéu DECASTRO, M. P. 1964.
Behavior of foot and mouth disease virut in cell culture: susceptibility of the IB-RS-2
swine cell line. Arquivos Instituto Biologica 31 : 63-78) va dong té bao RK thén thod
(ATCC No.: CCL-106); hodc céc té bao so cdp nhu cac nguyén bao soi phoi ga va céc
té bao than lon. Co thé thu dugc cic té bao so cip bang cac phuong phap da biét trong
linh vuc k¥ thuat nay, vi du nhu bang cach tach biét cac mé tir dong vat va xt ly @& thu
duoc céc té bao do.

Theo mot sb phuong an, tdt hon, cac té bao man cam néu trén duoc nudi céy 4]
nhiét do 33-37°C, véi su c6 mit ctia 5% CO,. Cac phuong phap nudi ciy cac té bao
man cam nay c6 thé bao gdm cac viée: cdy chuyén dong té bao sau khi tiéu giai bang
dung dich EDTA-trypsin, tiép tuc nudi cdy dong té bao dé trong moi truong nudi cdy;
khi céc té bao dat dén do hoi két 90-100%, thi chiing c6 thé tiép tuc duoc cdy chuyén
hodc dugc cdy virut gibng. Tt hon, phuong phip nudi cdy dong té bao nay la phuong
phap bét ky trong cic phuong phéap sau: nudi chy cac t€ bao trong chai lan va dé cho
mat do té bao dat dén 1x10%/ml - 5x10%/ml; hodc dua chét mang c6 tac dung dinh két
vao budng phan Gng sinh hoc dé nuéi ciy dang huyén phu va dé cho mat do té bao dat
dén 5x10%ml - 1x107/ml, trong d6, t6t hon, chit mang c¢6 tic dung dinh két 14 vt liéu
vi mang hoic gidy.

Theo mdt sé phuong 4n, ching vacxin phong PRRSV duge cdy 1én cac té bao

man cam véi ching d6 véi hé sé gay nhim (MOI) 1a 0,01-0,5, chung vacxin phong
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CSFV duoc cdy 1én cac té bao min cam voi ching d6 véi MOI 1a 0,1-0,5, hodc lugng
virut dugc cdy 1a 3%-5% virut c6 ngudn gbc té bao, va/hoic chung vacxin phong PRV
duoc cdy lén cic té bao min cam véi chung d6 v6i MOI 1a 0,005-0,5.

Theo mét s6 phuong an, cac té bao dugc cdy biang ching dé tao vacxin phong
virut trong g dugc nudi cdy trong thoi gian 3-5 ngay sau khi cdy, va sau do6 c6 thé
thu thap céc virut giéng dé san xudt vacxin. Dbi véi ching PRRSV, virut gidng duoc
thu thap khi hiéu qua gy bénh té bao dat dugc 70%. Ddi voi chung CSFV, dot thu
thap dau tién duoc thuc hién bang cach thay méi truong nudi cdy vao ngay tht 5 sau
khi cdy virut va cac dot thu thap tiép sau dugc thuc hién theo cdch, ¢t cach nhau 4
ngdy thi thay moi truong nudi cdy, véi diéu kién la khong thuc hién qua 5 dot thu thap.
Déi véi ching PRV, méi trudng nudi cy té bao chira virut duoc thu thap 2-3 ngay sau
khi cdy virut.

Theo mét sé phwong an, virut gidng dé san xudt vacxin phai c6 hi€u gia virut
thich hop. Vi du, virut gidng ddi véi ching PRRSV TIM c6 thé ¢6 hiéu gia khong thip
hon 10" TCIDso virut trong mdi ml, virut giéng dbi véi ching CSFV C (F16) c6 thé
c6 hiéu gia > 100000 liéu gay nhiém cho thé trong m3i ml hodc khong thAp hon 105
FA-TCIDso virut trong mdi ml nhu duoc xac dinh bang thir nghiém dua trén huynh
quang mién dich, va/hodc virut giéng déi voi ching PRV Bartha K61 ¢6 thé c6 hiéu
gia virut khong thap hon 108 TCIDs virut trong mdi ml.

Theo mot sd phuong an, cic virut gibng duoc cdy trén cac té bao man cam
tuong Ung cla ching, va duoc nhan 1én dé thu duoc cac dung dich khang nguyén chira
cac virut tuong tng. Theo mot s& phuong 4n, cac dung dich khang nguyén, nhu da thu
dugc, ¢6 ham lugng virut thich hop, vi du nhu khong thap hon 107° TCIDso virut trong
mdi ml d6i v&i ching PRRSV TIM; > 100000 RID trong mdi ml hozc khéng thip hon
1040 FA-TCIDS50 virut trong mdi ml, nhu dugc xac dinh bing thir nghiém dya trén
huynh quang mién dich, déi véi ching CSFV C (F16); va/hodc khong thdp hon 1080
TCIDso virut trong mdi ml déi véi ching PRV Bartha K61.

Theo mot s6 phuong 4n, bude b) bao gdm viéc phdi tron chiing dé bao ché
vacxin phong PRRSV va ching dé bao ché vacxin phong CSFV thu dugc theo ty 1€
TCIDso tir 10000:1 dén 1:1. Theo mot sb phuong 4n, budc b) bao gdm viée phéi tron
virut dé bao ché vacxin phong PRRSV véi virut dé bao ché vacxin phong PRV thu
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duoc theo ty 1¢ TCIDso tir 1:1 dén 1:30. Theo mot sb phuong an, buéc b) bao gém Viéc
phéi tron virut dé bao ché vacxin phong PRRSV, virut dé bao ché vacxin phong CSFV
va virut dé bao ché vacxin phong PRV theo ty 1& TCIDso tir khoang 10%: 1 : 10° dén
khoang 5:1:6.

Theo mot sb phuong 4n, budc b) con gdm thém viéc tron hdn hop cua céc dung
dich virut thu dugc véi tdc nhan bao vé dong lanh. Theo mot ) phuong 4n, hon hop
cac dung dich virut thu dugc dugc tron v6i tdc nhan bao vé déng lanh theo ty 1€ thé
tich 1a 75-80 : 25-20.

Theo mdt khia canh khac, sang ché d& xut cac ché phdm vacxin dugc bao ché
bang cac phuong phap dugce dé xudt trong sang ché.

Theo mot khia canh khac, sang ché dé xuit phuong phép san xuit thubc du
phong hodc diéu tri PRRS, CSF va/hodc bénh GD ¢6 st dung cc ché phadm vacxin
duogc dé xudt trong sang ché.

Theo mot khia canh khac, sang ché dé xuét phuong phap san xuét thubc mién
dich cho lgn, ¢6 sir dung ché phdm vacxin dugc dé xuét trong sang ché.

Theo mot khia canh khéc, sang ché d& xuét cac chiing virut dé bao ché vacxin
phong CSFV, ma cé4c chiing ndy dugc nudi cdy trén dong té bao dugce chon tir nhém
gdm céc dong té bao ST, PK-15, Marc- 145, MDBK, BT, Vera, BHK-21, dong t& bao
than lon (IBRS-2), dong té bao than thd (RK) va dong nguyén bao soi phodi ga hoic té
bao so cép 1a céc té bao so cép than lgn. Theo mot khia canh khéac, sang ché @& xuét
viéc str dung cac dong té bao nay trong nudi céy chiing vacxin phong CSFV.

Séng ché ciing d& xuét ché phim vacxin dugc bao ché bing phuong phép bao
ché néu trén; ché phim nay chira vacxin phong PRRSV va vacxin phong CSFV.

Sang ché ciling dé xuét phuong phap san xuat san phim sinh hoc dé du phong
hodc diéu tri hoi chimg sinh san va hd hdp & lon, ciing nhu du phong hoic diéu tri
bénh sbt ¢ dién & lon, c6 st dung ché phdm vacxin nay.

Ché phém vacxin két hop duogc dé xuit trong sang ché thé hién hiéu luc dang ké
trong vi€éc ngdn nglra virut ¢é kha nang gdy bénh cao gy ra hdi ching sinh san va ho
hép & lon, cling nhu virut ¢6 kha ning giy bénh cao gy sét ¢d dién & lon. Céc ching
¢6 kha ning giy bénh cao dé bao ché vacxin phong PRRSV va cac chiing dé bao ché

vacxin phong CSFV dugce dé xuét trong sang ché hoan toan khong thé hién sy lam
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giam mién dich; cic ché phidm vacxin két hop bao ché tir cac ching d6 khong biéu
hién sy khac biét vé6i tirng vacxin trong cac vacxin don gia ctia chung vé tinh an toan,
kha ning sinh mién dich, thoi han mién dich, sy bao vé mién dich va tinh én dinh. Céc
két qua nghién ctru vé tinh an toan cho thdy ring, cac con vét dugc tiém ching mot
liu duy nhét, tiém céc liéu nhic lai, tiém qua liéu vacxin déu c6 than nhiét va trang
thi tinh than binh thuong, khong thé hién bét ky triéu ching 1am sang nao. Cac két
qua nghién ctru vé hiéu luc chi ra rang, vacxin dugc dé& xuit trong sang ché c6 thé dua
lai tic dung bao vé dang ké cho cac con vat ddi véi thir nghiém dung lidu cao bing cac
chung ddc ctiia PRRSV va CSFV c6 kha nang gdy bénh cao, cling nhu c6 thé ngin
ngira ¢6 hiéu qué sy nhiém RRSV va CSFV c6 kha ning gdy bénh cao. Céc két qua
nghién clru vé thoi han mién dich cho théy réng, thoi han mién dich kéo dai trong 6
thang, diéu nay c6 thé dam bao su bao vé co hicu qué cho lon trong thoi ky mién dich.
Cac két qua nghién ctru v& tinh én dinh cho thdy ring, c6 thé bao quan vacxin & nhiét
do 2-8°C trong thoi gian 18 théng, didu nay cho thdy loi thé cua n6 vé& thoi han st
dung dai va su bdo quan 6n dinh. Co thé sir dung cac vacxin dugc dé xuét trong sang
ché dé tiém chung cho cac dong vat va du phong dugc hai bénh chi véi mot 14n tiém,
do vy lam giam dugc cong strc tiém chung va sb lan tao mién dich, giam dén mirc
thp nhat stress gdy ra cho cac dan lon, cling nhu ngén ngira duge sy dung nap mién
dich va sy mét mién dich do thudng xuyén tiém chiing gay ra.

Sang ché ciing dé xuét phuong phép tao mién dich cho lgn, bao gdm viéc st
dung cho lgn ché phdm vacxin dugc d& xudt trong sang ché. C6 thé tao mién dich cho
lon béng cach tiém vacxin, chéng han. Viéc tao mién dich c6 thé chi 1a mot 1an st
dung duy nhat mot liéu vacxin hodc st dung ldp di lap lai nhiéu liéu vacxin. Céc
phuong phép tao mién dich hodc cac ché do lidu luong ¢o thé dugc didu chinh bsi

chuyén gia thu y c6 kinh nghiém tuy theo tinh hinh thuc té.

Vi du thye hién sang ché

Céc vi du sau dady nham minh hoa tiép séng ché. Cac wu thé va cac dic diém
cta sang ché s€ tré nén rd rang theo sy mo ta sang che. Tuy nhién, cac minh hoa nay

chi mang tinh chat vi dy va khong nén dugc hiéu la cac gioi han pham vi ctia sang ché.

Cong viéc chung
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Viéc tiém ching céc vacxin dugc thuc hién bang cach tiém vacxin vao co ¢d
cua lgn. Thir nghiém dung lidu cao béng virut dugc thuc hién béng cach nhd giot virut
vao mii cua cdc con lon duge th nghiém va/hodc tiém virut vao co clia cac con lon
dugc thir nghiém. FA-TCIDso chi lugng virut CSFV dugc x4c dinh bang phuong phap
dua trén huynh quang mién dich.

Thtt nghiém st dung FACS (may tuyén té bao hoat ho4 huynh quang) cho céac
té bao T: cac té bao T dugc xé4c dinh bang phuong phap do té bao dong. Noi chung,
cdc mau mau dugc xir ly bang chit chéng dong, sau d6 phan giai cic hdng cdu. Céac
miu mdu da xr Iy duoc nhudm mau bang khang thé don dong (mAb) FITC-CD8 (=
isothioxyanat floresxein-CD8), PE-CD4 mAb, PECy5-CD3 mAb, tuong tng (tit ca
cac khang thé nay déu mua cta hang 51AB Biotech, Bic Kinh). Sau khi 0 45 phut, cac
khang thé khong phan tGng duge loai bo, cac té bao dugce huyén phu hoa bang PBS
(dung dich NaCl c6 dém phosphat) va dugc phén tich trén médy do té bao dong (BD
FACS Aria).

Thir nghiém ELISA (thtr nghiém chit hdp phu mién dich gin enzym): Céc
khang thé khang céac khang nguyén PRRSV, cac khang thé khang céc khang nguyén
CSFV dugc xac dinh bang thir nghiém ELISA, nho st dung cac bd dd thir nghiém dé
phat hién tuong ing mua cla cong ty Beijing IDEXX Yuanheng Laboratories Co.,
Ltd.

Phén I: Bao ché ché pham vacxin

Vi du 1: Bao ché ché phim vacxin phong PRRSV

Chuyén virut 1én té bao va nudi cdy:

Céc t& bao Marc-145, ding nudi cdy ching TIM dé bao ché vacxin phong
PRRSV, dugc xtt Iy bing trypsin va dugc chia thanh 3 phan déu nhau. C4c t& bao dugc
nudi cdy ¢ nhiét do 37°C trong mdi trudng nudi cdy. Sau khi céc té bao tao thanh don

16p, thi ching duoc céy chuyén hoac duoc céy mot ching virut

Nhan virut giéng trong té bao:

Chung TIM dé bao ché vacxin phong PRRSV ¢6 ddc luc cao dugc cdy 1én céac
té bao Marc-145 v4i MOI 12 0,01-0,5. Cac té bao da cdy virut dugc nudi cdy trong thoi
gian 3-5 ngay va thu liy dung dich virut khi hiéu qua gy bénh (CPE) dat duoc 70%.
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St dung dung dich virut thu dugc lam virut giéng ciia ching PRRSV TIM.

Virut gidng nay dwoc xac dinh cac sd lidu dic trung theo Duoc dién tha y cia
Cong hoa Nhan dan Trung Hoa. Virut gidng khong chta vi khudn, mébc va chit nidm.
Céc dung dich virut giéng PRRSV khong thé hién tac dung c6 hai cho Ign. Dung dich
virut gidng cta chiing PRRSV TJM chira khong dudi 1070 TCIDso virut trong mdi ml.

Nhan dung dich virut dé san xuét vacxin:

Céc té bao Marc-145 duoc nudi céy dén khi tao thanh don 16p hoi két té bao 90-
100%. Moi truong nudi cdy té bao dugce gan ra va cac té bao duge rira hai lan bing
PBS. Dung dich virut giéng ciia ching PRRSV TIM duoc cdy v6i MOI 14 0,01-0,5.
Cac té bao da cdy chuyén virut dugc nuoi cdy trong thoi gian 3-5 ngay va thu 1iy dung
dich virut khi CPE dat dugc 70%. St dung dung dich virut thu duoc lam dung dich
virut dé san xudt vacxin. Dung dich virut nay duoc xac dinh céc s6 lidu dic trung, va
khong chtta vi khuan, mdc hodc chit nim; dung dich virut nay ciia chung PRRSV TIM
chira khong dudi 107° TCIDso virut trén mdi | ml. Pha loang dung dich virut mot cach
thich hgp dé thu dugc vacxin don phong PRRSV, hodc phdi tron véi cac vacxin khac

dé thu dugc cac ché phdm vacxin két hop.
Vi du 2: Bao ché ché phim vacxin phong CSFV

Chuyén virut 1én té bao va nudi cay:

Céc té bao BT, dugc st dung dé nuoi cdy chung virut dé bao ché vacxin phong
CSFV, dugc xir ly bang trypsin va dugc chia lam 5 phan déu nhau. Céac t& bao nay
duoc nudi cdy ¢ nhiét do 37°C trong mdi trudng nudi cdy. Sau khi cac té bao tao thanh
don 16p, thi chiing duoc cdy chuyén hodc duoc ciy bang mot ching virut.

Chung CSFV C (F16) dugc pha ché thanh dung dich virut 0,3% va dugc cay
vao don 16p té bao BT. Céc té bao da ciy dugc nudi cdy trong thoi gian 5 ngay va thu

liy dung dich virut d& lam virut gidng ctia ching ché vacxin phong CSFV.

Xac dinh s6 liéu dic trung clia c4c virut giéng

Céc virut giébng duoc xac dinh cac sb lieu dic trung theo Dugc dién thu y cua
Cong hoa Nhan dan Trung Hoa. Cac virut giéng khong chta vi khuén, méc va chét
nim. Ching CSFV C (F16) da dugc thir nghiém la dung dich virut gidng c6 du chat

luong va khong thé hién tac dung c6 hai cho lgn. Dung dich virut giéng cia ching
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CSFV C (F16) chtra > 100000 liéu gy nhiém cho thé (RID), hodc chira khong dudi
10%? FA-TCIDso virut trong mdi ml dung dich virut, nhu dugc xac dinh bing phuong
phép dua trén huynh quang mién dich.

Nhan dung dich virut dé san xuét vacxin:

Cac té bao BT duoc nudi cdy thanh don 16p hoi két 90-100%. Mbi truong nudi
cdy dugc gan ra va rira cac té bao hai lan bang PBS. Dung dich virut giéng cta ching
CSFV C (F16) dugc cdy véi MOI 1a 0,1-0,5 hodc véi lugng bang 3%-5%. Vao ngay
tht 5 sau khi @, tién hanh thu thap 1an thir nhat bang cach thay moi trudong nudi cdy, va
ctt cich nhau 4 tuan, tién hanh thu thap céc lan tiép theo, voi didu kién 1a khong tién
hanh qué 5 1an thu thap. Cac dung dich virut thu dugc dugc bao quan & nhiét do thép
hon -20°C va dugc st dung lam dung dich virut d san xuét vacxin. Dung dich virut
ndy dugc xac dinh cac sb lidu dic trung; dung dich virut gidng cta ching CSFV C
(F16) chtra > 100000 RID, hodc khong thip hon 10%° FA-TCIDso virut trong mdi ml
dung dich virut, nhu dugc x4c dinh bing phuong phap dua trén huynh quang mién
dich. Dung dich virut dugc pha lodng thich hop dé tao ra vacxin don phong CSFV

hodc dugc phdi tron véi cac vacxin khac dé dugce cac ché pham vacxin két hop.
Vi du 3: Bao ché ché pham vacxin phong PRV

Chuyén virut 1én t& bao va nuoi cy:

Céac té bao Marc-145, cac t& bao MDBK va cac té bao BT, sir dung cho nudi
cdy chung Bartha K61 dé bao ché vacxin phong PRV, da duge xtr Iy bang trypsin, va
twong tng, dugc chuyén vao méi truong nudi cdy té bao. Cac té bao nay dugc nudi ciy
& nhiét d6 37°C trong mdi truong nudi cdy. Sau khi cac té bao tao thanh don 16p, thi,

tuong (mg, ching duoc cdy chuyén hodc dugc cdy biang mot chung virut.

Nhan virut giéng trong té bao:

Chung Bartha K61 dung ché vacxin phong PRV dugc cdy 1én cac don 16p té
bao Marc-145, € bao MDBK hogc té bao BT trong moi truong MEM (méi truong
thiét yéu tdi thiéu) chira 2-4% huyét thanh bo. Cac té bao da cdy virut dugc nudi ciy
riéng ting tha trong thoi gian 2-3 ngay va cac dung dich virut duge thu thap lam virut

giéng cta ching dé bao ché vacxin phong PRV.

Xac dinh céc s0 liéu dac trung cla céc virut giong:
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Céc virut gidng duoc xac dinh cac sb liéu dic trung. Céc virut gidng PRV dugc
thir nghiém 14 dung dich gidng c6 chit luong va khong thé hién céc tac dung c6 hai dbi
vé6i lon. Dung dich virut gidng cta ching PRV chira khong duéi 1030 TCIDso virut

trong moi ml.

Nhan dung dich virut ctia ching virut dé bao ché vacxin phong PRV:

Chung PRV duogc céy 1én don 16p hoi két cua cac té bao Marc-145, cac té bao,
MDBK hoic cac té bao BT véi MOI 1a 0,005-0,5, ¢c6 mdi trudng nudi cdy duge thém
vao. Céc té bao da cdy virut ndy duoc nudi cdy & nhiét do 36-37°C va dung dich virut
dugc thu thap khi CPE dat dén 70%.

Luong dung dich virut dugc xdc dinh sau khi lam dong lanh va tan dong lanh
trong hai chu trinh. Dung dich virut giéng chtra khong dudi 1039 TCIDso virut trong
mdi ml. Dung dich virut duoc xac dinh cac sd liéu dic trung theo Dugc dién thu y cua
Cong hoa Nhéan dén Trung Hoa va khong chitra vi khuan, mdc va chét nAm. Cac dung
dich virut dam bao chét luong dugce bao quan ¢ nhiét do dudi -15°C va dugce st dung
lam dung dich virut dé san xuit vacxin. Dung dich virut dugc pha lodng thich hop dé
thu dugc vacxin don phong PRV hoic duoce phdi trén voi cac vacxin khac dé duoc cac

ché pham vacxin két hop.

Vi du 4: Bao ché ché phdm vacxin két hop dé phong PRRSV va CSFV

Dung dich khédng nguyén dugc pha ché bang cach phdi hop dung dich virut cia
chung PRRSV TJM (dugc pha ché theo Vi du 1) v6i dung dich virut cia ching CSFV
C (F16) (dugc pha ché theo Vi du 2).

Téc nhan bao vé€ dong lanh, chiu dugc nhiét, dugc pha ché béng cach phéi tron
sacacroza, L-natri glutamat va san phdm thuy phén albumin sita theo ty 1€ thich hop,
sau d6 dun trong ndi hip.

75-80 phén theo thé tich cua dung dich khang nguyén dugc tron véi 25-20 phin
theo thé tich cia tic nhan bao vé dong lanh va nap hdn hogp thu dugc vao céc 6ng tiém
v6i lugng da dinh trude. Cac dng tiém nay dugc day nip, dé & nhiét do thip va tién
hanh qua trinh lam dong kho dé thu dugc ché phdm vacxin dong khd. Ché phim vacxin
duogc kiém tra tinh vo khudn, tinh an toan va hiéu luc.

Trong mdi liéu ché phdm vacxin két hop phong PRRSV va CSFV, nhu da bao
ché, lugng ching PRRSV TIM la >10%° TCIDso, va luong ching CSFV C (F16) 1a >
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7500 RID (hodc > 750 RID, hodc > 150 RID), hodc khong dudi 10+° FA-TCIDsy virut,
nhu dugc x4c dinh bing phuong phép dua trén huynh quang mién dich.

Ché phdm vacxin két hop nay duoc duge xac dinh céc sb lidu dic trung theo
quy dinh néu & céc trang 15, 19 va 20 cua phan phu luc trong cudn Dugc dién tha y
cia Cong hoa Nhan dan Trung Hoa. Ché phdm vacxin két hop nay khong chua vi

khuan, mdc, chat nam va virut ngoai sinh.

Vi du 5: Bao ché ché pham vacxin két hop phong PRRSV va PRV

Dung dich khéng nguyén duoc pha ché bang cach phéi hop dung dich virut cia
chiing PRRSV TIM (dugc pha ché theo Vi du 1) véi dung dich virut cua ching PRV
Bartha K61 (dugc pha ché theo Vi du 3).

Tac nhin bao vé dong lanh, chiu nhiét, dugc pha ché béng cach phéi tron
saccaroza, L-natri glutamat va san pham thuy phén albumin sita theo mot ty 1€ thich
hop, sau d6 dun trong ndi hoi.

6-8 phan theo thé tich cta dung dich khdng nguyén dugc tron véi 2-4 phan theo
thé tich ctia tc nhan bao vé dong lanh va nap hdn hop thu duoc vao cac dng tiém véi
luong dinh trude. Céc 6ng tiém duge day nap, dé ¢ nhiét do thép va tién hanh qua trinh
lam dong kho dé thu dugc ché phdm vacxin dong kho.

Trong mdi lidu ché phim vacxin két hop phong PRRSV va PRV nhu di pha
ché, lugng ching PRRSV TIM la >10%° TCIDs va luong ching PRV Bartha K61 1a
>10°° TCID:sq.

Ché phém vacxin két hop duoc duogc xac dinh cac sé lidu ddc trung theo quy
dinh néu & céc trang 15, 19 va 20 cta phan phu luc trong cuén Duoc dién tha y cua
Cong hoa Nhan déan Trung Hoa. Ché phdm vacxin két hop nay khong chtra vi khudn,

moc, chat ndm va virut ngoai sinh.

Vi du 6: Bao ché ché pham vacxin két hop dé phong PRRSV, CSFV va PRV

Dung dich khang nguyén dugc pha ché bang cach phdi tron dung dich virut cta
chung PRRSV TJM (dugc pha ché theo Vi du 1), dung dich virut ctia ching CSFV C
(F16) (duogc pha ché theo Vi du 2) va dung dich virut cia ching PRV Bartha K61
(dugc pha ché theo Vi du 3).

Tac nhén bdo vé¢ dong lanh, chiu nhiét, dugc pha ché b:?lng cach phéi tron
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saccaroza, L-natri glutamat va san pham thuy phén albumin sira theo mot ty 1€ thich
hop, sau d6 dun trong ndi hap.

75-80 phan theo thé tich cua dung dich khang nguyén dugc tron véi 25-20 phan
theo thé tich cua tac nhan bao v€ dong lanh, va nap hon hop thu dugc vao cac éng ti€ém
v6i lugng da dinh trude. Cac 6ng tiém nay dugc lam dong khd dé cho ché phim
vacxin. Ché phém vacxin dugc kiém tra tinh v khuén, tinh an toan va hiéu luc.

Trong mdi liéu ché phim vacxin két hop phong PRRSV, CSFV va PRV nhu di
bao ché, lugng virut ching PRRSV TIM la >103 TCIDso, lugng virut chiing CSFV C
la > 7500 RID (hodc > 750 RID, >150 RID), hodc khong thap hon 10*° FA-TCIDso
ctia virut nhu duge xac dinh bang phuong phap dua trén huynh quang mién dich, con
luong virut ching PRV Bartha K61 1a > 10°° TCIDs;.

Ché pham vacxin két hop duogc duge xac dinh céc sb lidu dic trung theo quy
dinh néu & céc trang 15, 19 va 20 cta phan phu luc trong cudn Dugc dién tha y cla
Cong hoa Nhan dan Trung Hoa. Ché phim vacxin két hop nay khong chira vi khuén,

moc, chat nam va virut ngoai sinh.

Vi du 7: Xéc dinh dic diém vé gen ctia ching PRRSV TIM

Ching PRRSV TIM trong dung dich virut, nhu duoc pha ché theo Vi dul, va
trong céc ché pham vacxin két hop, nhu dugc pha ché theo cac Vi du 4-6, duge xac
dinh dic diém bing PCR (phan Umg day chuyén c6 xuc tac polymeraza), nho st dung
cac doan mdi dic trung cho nsp2 (protein khong cdu trac 2) cia PRRSV (doan mdi
thudn: 5'-GGCAAGAAGTTGAGGAAGT-3"; doan mdi  nghich: 5'-
TGGCAGGTTGGTCACAGA-3"). Chung PRRSV TJ 1a ddi chimg duong va nuée 1a
d6i chtrng 4m.

Céc két qua thu duogc chi ra dai 207bp dic trung trong cdc mau chtra ching
PRRSV TJM khi so sanh véi dai 567bp trong dbi ching duong chtra ching PRRSV TJ
(Fig.5). Céc két qua nay xdc nhan rang, ching PRRSV TJM thiéu 360 nucleotit trong
gen ma hod nsp2, va con xac nhan thém réng, cdc vacxin, nhu da bao ché, khong bi

nhiém ban bai ching PRRSV TJ.

Vi du 8: Xac dinh dac diém vé gen cua ching PRV Bartha K61
Ching PRV Bartha K61 trong dung dich virut, nhu duogc pha ché theo Vi du 3,
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va trong cac ché phém vacxin két hop, nhu dugc pha ché theo cac Vi du 5-6, dugc xac
dinh céac dic diém bé‘mg PCR, nho¢ st dung cac doan mdi dic trung cho gE ciia PRV
(doan mdi thuan: 5-CGTCACGGTCACCAAGGAGC-3"; doan mdi nghich: 5'-
| GCACAGCACGCAGAGCCAG-3"). Ching PRV doc (ching JL1) 1a dbi chung
dwong va nuéc la dbi chimg am.
Theo cac két qua thu dugc, thi khong c6 dai nao tim thdy trong cac miu chira
ching PRV Bartha K61 khi so sanh vé&i dai 232bp trong chung PRV doc (Fig.6).
Céc két qua nay xac nhan rang, chung PRV Bartha K61 chra doan khuyét trong
gen ma hod cho gFE, va con x4c nhan thém réng, cac vacxin, nhu duogc bao ché, khong

bi nhiém bén béi ching PRV doc.
Phén II: Nghién ctru hiéu lyc ctia vacxin

Vi du 9: Xac dinh lidu téi thiéu ¢6 hiéu luc mién dich dbi v6i chung PRRSV TIM

25 lon da cai sfra khoé manh dugc sir dung trong nghién ctru nay. Céac con lgn
ndy 4m tinh vé PRRSV c6 kha nang gy bénh cao, xét theo ca khang nguyén va khang
thé. Céc lon duge phéan ngiu nhién thanh 5 nhém. Cac nhém I dén IV duge tiém ching
cac liéu khic nhau ctia ching PRRSV TIM, trong khi nhém V dugc gitr 1a d6i ching
am (Bang 1). Cac lon dugc ding liéu cao bang ching PRRSV TJ doc va ty 1€ bao vé
dugc tinh todn sau dot nghién ctru. Theo Bang 1, ching PRRSV TJM véi luong 104

TCIDso hodc cao hon du dé gy duoc mién dich bao vé & lon, véi ty vé bao vé€ la 4/5.

Béang 1
S6lon | Sélon
. R bi bi
) Liéu , C . | Tyle
Nhom . Li€u cao virut/lon 0m/s6 | chét/so
lon vacxin/lon bao vé
lon thi | lon thi
nghiém | nghi€m
I 5 10°°TCIDso | 2x10*9-2x1045TCIDs | 1/5 0/5 4/5
11 5 | 10%TCIDso | 2x104°-2x10*TCIDsp | 1/5 0/5 4/5
I 5 10*TCIDso | 2x104°-2x10*5TCIDso | 3/5 0/5 2/5
v 5 | 10%TCIDso | 2x10*°-2x10*STCIDso | 5/5 1/5 0/5
\Y/ 5 PBS 2x10*9-2x10*TCIDso | 5/5 2/5 0/5
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Vi dy 10: Xéc dinh lidu t6i thidu c6 hiéu luc mién dich déi voi ching CSFV C (F16)
28 lgn da cai sita khoé manh dugc st dung trong nghién ctru. Céc con lgn nayla
am tinh di v6i CSFV, xét ca vé khang nguyén va khang thé. Cac lon dwoc phan chia
ngau nhién thanh 6 nhém. C4c nhém I dén V duge tiém ching bang céc liéu khac nhau
chung CSFV C (F16), trong khi nhém VI duoc giit lai lam déi ching 4m tinh (Bang
2). Cac con lgn dugce dung liéu cao bing ching CSFV Shimen doc va ty 1€ bao vé
duoc tinh todn sau dot nghién ctru. Theo Bang 2, chung CSFV C (F16) véi luong 10%7
TCIDso hodc voi lugng cao hon du dé gdy duoc mién dich bao vé ¢ lon, voi ty 1€ bao

ve 1a 5/5.

Bang 2:
S6bi | Sobi
6m/sé | chét/sd
Nhém | Sélon | Liéu tiém ching/lon | Liéu cao virut | duoc duoc Tﬂy 1éA
thu thir baove
nghiém | nghiém
[ 5 10%3 FA TCIDso 10%9MLD 0/5 0/5 5/5
I 5 1033 FA TCIDso 109°MLD 0/5 0/5 5/5
I11 5 1023 FA TCIDs 10%9MLD 0/5 0/5 5/5
1\Y 5 10" FA TCIDs 104 MLD 0/5 0/5 5/5
\Y% 5 10%° FA TCIDs 10%°MLD 0/5 0/5 5/5
VI 3 PBS 104°MLD 3/3 3/3 0/3

Ghi chii: MLD: Minimum lethal dose = Liéu t6i thidu gay chét

Vi dy 11: Xéc dinh lidu téi thiéu c6 hi¢u luc mién dich ddi v6i ché phim vacxin két
hop phong chiing PRRSV TIM va chung CSFV C (F16)

40 Ign con khoé manh duogc str dung trong nghién ctru. Cac con lon nay 4m tinh
ddi v6i ca PRRSV ¢6 kha nang gdy bénh cao va ca CSFV c6 kha nang gy bénh cao,
xét theo cé hai: khang nguyén va khang thé. Cac lon duoc phén chia ngiu nhién thanh
4 nhém. Céc nhom I dén III duge tiém chiing bang céc liéu khac nhau cta céc ché

phim vacxin két hop phong ching PRRSV TIM va ching CSFV C (F16), trong khi
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nhom IV dugc gitt lai [am dbi ching 4m tinh. Mgt ntra s6 lon trong mdi nhém dugc
ding lidu cao bang ching PRRSV TJ va nira kia duoc ding lidu cao bang chung CSFV
Shimen. Ty 1€ bao vé dugc tinh toan sau dot nghién curu.

Theo Bang 3, ché phdm vacxin két hop chira 10*5 TCIDso ctia chung PRRSV
TIM va 10*° FA-TCIDs ctia chiing CSFV C (F16) du dé gdy duoc mién dich bao vé &
lon (xem céc Bang 3 va 4). Cu thé, chiing CSFV C (F16) thé hién ty 18 bao vé 100% &
tat ca cac liéu nhu duogc thir nghiém trong ché phim vacxin két hop, cho thiy rang, dap
tng mién dich d6i véi chung CSFV C (F16) khéng bi lam giam badi chung PRRSV
TIM. Hon nira, xét théy cac lidu cuc thép ¢6 hiéu luc mién dich cua chung CSFV C
(F16) nhu dugc trinh bay & Vi du 10, nén c6 thé sir dung céc lidu thdp hon cia ching

CSFV C (F16) trong ché pham vacxin két hgp, ma khong lam giam ty 1& bao vé.

Béang 3:
Sé lgn bi | S6 lgn bi
Nhorm Sé Libu tiem ching/lon Liéu cao om/sh chét/sé | Ty 1& bao
lon PRRSV/Ign thir thir vé
nghiém nghiém
I 5 PRRSV TIM: 10>°TCIDso; 2x1040-2x10%° 0/5 0/5 5/5
ching CSFV C (F16): 1045 TCIDso
FA-TCIDso
11 5 PRRSV TIM: 1043TCIDso; 2x1040-2x10%° 0/5 0/5 5/5
chiung CSFV C (F16): 1033 TCIDso
FA-TCIDso
111 5 PRRSV TIM: 10**TCIDso; 2x1040-2x1043 2/5 0/5 3/5
chung CSFV C (F16): 10%3 TCIDsy
FA-TCIDso
v 5 PBS 2x1049-2x10%° 5/5 4/5 0/5
TCIDsy
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Béang 4:
S lon bi | S6 lon bi
) . Liéu cao CSFV bm/sb chét/sé | Ty 1 bao
Nhom lon Li€u tiém ching/lon Shimen/lon thir thit v
nghiém nghiém
I 5 PRRSV TJM: 10>3TCIDsq; 104°MLD 0/5 0/5 5/5
ching CSFV C (F16): 10%3
FA-TCIDso
I S PRRSV TIM: 10%°TCIDsy; 10° MLD 0/5 0/5 5/5
chiing CSFV C (F16): 1035
FA-TCIDso
111 5 PRRSV TIM: 10*°TCIDsy; 105° MLD 0/5 0/5 5/5
chiing CSFV C (F16): 10%5
FA-TCIDso
v 5 PBS 105° MLD 5/5 5/5 0/5

Vi du 12: Ching PRRSV TJM va ching CSFV C (F16) phdi hop khong e ché mién

dich 14n nhau

30 lon khoé manh 21-28 ngay tudi dugc sir dung trong nghién ctru. Cac con lon

nay am tinh ddi voi ca PRRSV ¢6 kha nang gy bénh cao va CSFV c¢6 kha nang giy

bénh cao, xét theo ca khdng nguyén va khang thé. Cac lon duoc chia ngau nhién thanh

7 nhém, mdi nhém 5 con tir nhém I dén nhom V, nhom VI ¢6 3 con, nhém VII ¢6 2

con (Bang 5). Mbi lon dugc tiém 1 ml mau thir nghiém, hoic toan bd khong dugc tiém

(tirc 1a nhom VII), theo nhur ké hoach nghién ctru néu ¢ Bang 5.

Béang 5:

Nhém | S6 lon | Miu thir nghiém Luong | Liéu vacxin

I 5 PRRSV TIM 1 ml 10°° TCIDso/ml

11 5 chuing CSFV C|1ml 7500 RID/ml (hoic 10%° FA-
(F16) TCIDso/ml)

111 5 PRRSV TIM +|1ml PRRSV: 10>’ TCIDs¢/ml
chung C cta CSFV: 7500 RID/ml (hodc 10*°
CSFV (F16) FA-TCIDso/ml)

v 5 PRRSV TIM +|1ml PRRSV: 103 TCIDso/ml
chung C cta CSFV: 7500 RID/ml (hodc 10*0
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CSFV (F16) FA-TCIDso/ml)
\Y% 5 PBS 1 ml ktc
VI 3 PBS 1 ml ktc
VII 2 ktc ktc ktc

Ghi cht: RID: rabbit infective dose = lidu gdy nhiém cho tho
ktc: khong tiém virut hodc khong tiém ching

Nhiét d6 ¢ truc trang lon duge do hang ngay tir ngay thir 3 truge khi tiém ching
dén ngay thir 14 sau khi tiém chiing. Thé trong duogc xac dinh ¢t 7 ngay mot lan. Cac
lon cling duge theo ddi 14m sang chat ché. Ly cic mdu mau cia mdi lon nghién clru
vao ngay thur 3 trudc tiém chung va vao cac ngay 0, ngay thu 3, ngay tha 7, ngay thir
10, ngay thir 14, ngay thir 21 va ngay thr 28 sau tiém ching, twong tmg. Mdi miu mau
duge chia 1am hai phan. Mot phan duge xir 1y bang chét chéng dong va duoc st dung
dé phét hién céc té bao CD3+, CD4+, CD8+ va CD4+T CD8+. Phin con lai dugc xir
ly bang chét chéng dong va dugc sir dung cho thir nghiém xdc dinh hiéu gia khang thé.

Cac két qua cho thiy ring, cac thay ddi vé cac té bao T CD3+, CD4+, CD8+ va
CD4+CD8+ & céc con lon dugc tiém ching tuong tw véi cic thay ddi quan sét thdy &
cac con lon cua cac nhom ddi chimg (xem céc Fig.7-10). Sau khi tiém chiing bang cac
ché phém vacxin két hop, lon trong cac nhom III va IV da san xuét ra cac khéng thé
khéng ca hai virut va viéc san xuét cac khang thé do khong can tré nhau (xem cac
Fig.11-12). Bong hoc cla su san xuét khang thé khang PRRSV dbi v6i cac con lon &
cac nhom III va IV twong ty nhu dong hoc cua sy san xuét khang thé khéang PRRSV
dbi vai cac con lon & nhom 1, con ddng hoc cla su san xuét khéng thé khang CSFV
ddi véi lon & cac nhom IIT va IV thi twong tu véi dong hoc cta sy san xuét khéng thé
khang CSFV ddi vai lon & nhom I1. Céc két qua nay chi ra ring, viéc tiém chiing bang
ching PRRSV TJM khéng tic ché dap tmg mién dich khang ching CSFV C (F16) va
nguoc lai.

Nhiét do truc trang va thé trong cua lgn trong mdi nhém khong thé hién su khac
nahu c6 y nghia (xem Fig.13).

Vao ngay thir 28 sau tiém chung, cdc con lon duge dung liéu cao bing céac virut
doc, theo nhu dé cuong nghién ctru néu & Bang 6. Sau khi dung liéu cao bing virut,

nhiét do tryc trang cta lon duge do hang, ngay va theo ddi cac biéu hién 1am sang &
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lon, bao gébm cam giac ngon khi dn, hoi thd va trang thai tinh thdn. Cac mau méau duoc
liy tir mdi con lon vao ngay 0, ngay thir 3, ngay thir 7, ngay tht 10 va ngay thu 14,
twong tng, sau khi ding liéu cao bang virut; cac mdu mau nay dugc xu Iy bang chét
chéng dong dé phat hién céac té bao CD3+, CD4+, CD8+ and CD4+T CD8+. Cac miu
méu ciing dugc lay vao ngay dung lidu cao bang virut va ting ngay khéc sau khi dung
lidu cao dé tach léy virut PRRSV va virut CSFV, cling nhu dé xac dinh sy c6 mat virut
huyét. TV 1& bao vé theo 1am sang, ty 1& ém (tirc 1a s lon bi dm/sé lon thir nghiém) va
ty 1€ t&r vong (tuc la sb lon bi chét/sd lon thtr nghiém) duoc tinh todn cho mdi nhém

lon trong 14 ngdy sau nghién ctru dung liéu cao bang virut va két qua dugc trinh bay &

Bang 6.
Bang 6:
Sé1lon | Sé lon
. N bi bi
So Mau virut dung . ) ) ., | Tylg
Nhém . Liéu cao/lon om/s0 | chét/sd
lon liéu cao bao vé
thir thur
nghiém | nghiém
I 5 PRRSV TJ 2x10*0-2x10%° TCIDso | 0/5 0/5 5/5
11 5 CSFV Shimen 104 MLD 0/5 0/5 5/5
III 5 PRRSV TJ 2x10%%-2x104° TCIDso | 0/5 0/5 5/5
v 5 CSFV Shimen 104 MLD 0/5 0/5 5/5
V 5 PRRSV TIJ 2x10*9-2x104°* TCIDso | 5/5 3/5 0/5
VI 3 CSFV Shimen 105 MLD 3/3 3/3 0/3
VII 2 ktc ktc ktc ktc ktc

Ghi chi: MLD: minimum lethal dose = lidu tdi thiéu gy chét

ktc: khong tiém virut hodc khong tiém chung.

Céc két qua cho thiy rang, sau dung liéu cao bang virut, than nhiét tdng & cac
con lon khong dugc tiém ching 6 cac nhém V va VI, nhung khong ting & cac con lgn
dugc tiém ching cia cac nhom I-IV (xem céc Fig.14-15). Lon & nhém V thé hién céc
triéu chimg 1am sang dbi véi tinh trang nhiém PRRSV c6 kha ning gdy bénh cao, nhu
trang thai tinh than suy giam, hoi thé gép, d6 da, v.v. Lon trong nhom VI thé hién cac

tri¢u ching 1dm sang doi v4i bénh sot ¢o dién & lon, bao gdm trang thai tinh than suy
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giam, tdo bon tiép sau la ia, dé da, v.v. Khong c6 lon ndo trong cac nhom dugc tiém
chiing c6 cac triéu ching 1am sang nhu thé (xem céc Fig.16-17).

Sau ding liéu cao bang virut, cac con lon khong duge tiém ching ctia cac nhom
V va VI thé hién su giam déng ké cac té bao CD3+, CD4+, CD8+ va CD4+T CD8+,
va bt ddu chét tir ngay thtr 7 sau khi dung lidu cao bang virut. Mit khac, cac con lon
duqcﬁénlchﬁngbéngcécchéphénlvm»dnkéthqphoéccéow@cxhldonthikhéngthé
hién sy gidm c6 y nghia nhu thé vé céc té bao T va céc chi s6 vé té bao T cling van xép
xi v6i cac cac chi s d6 & cac con lon khoé manh trong nhém ddi ching mau trang.
Diéu nay cho thdy ring cac vacxin c6 hiéu luc trong viéc gay ra cac dap rng mieenx
dich qua trung gian té bao. Ngoai ra, céc con lon duoc tiém ching bang cac ché phdm
vacxin két hop va cac con lon dugce tiém ching bang céac vacxin don thé hién su thay
ddi tvong ty vé cac té bao T CD3+, CD4+, CD8+ va CD4+ CD8+, didu d6 cho thiy
rang, cic ché phdm vacxin két hop khong thé hién su e ché 13n nhau gifta cac vacxin
thanh phdn (xem céc Fig.18-25)

Sau khi diing lidu cao bang PRRSV ¢¢ ddc tinh cao, cdc con lon khong dugc
tiém chiing & nhém V bit dau phét ching virut huyét tir ngay tht 2, kéo dai cho téi 11
ngay. Tuy nhién, cac con lgn dugc tiém ching bang cac ché phim vacxin két hop hoédc
vacxin don khéng PRRSV déu khong phat chirg nhidm virut huyét cho t6i ngay th 4,
ching nhiém virut huyét kéo dai cho t6i 5 ngay. Diéu d6 cho thiy rang, cac ché phim
vacxin két hop va vacxin don tao ra tdc dung bao bé c6 hiéu qua khang lai sy nhiém
PRRSV c¢6 kha ning giy bénh cao va cac the ché phim vacxin két hop khong thé hién
su (rc ché mién dich 1dn nhau giita céc vacxin thanh phin.

Sau khi dung liéu cao bang CSFV doc, tt c& cac con lon ctia nhém VI déu phat
ching virut huyét, nhung khong lon nao duge tiém ching phét ching bénh nay. Pidu
do cho thay rang, ca hai loai vacxin la cac ché pham vacxin két hop va vacxin don déu
tao sy bao vé co hiéu qua khang lai su nhiém CSFV doc, va cac thanh phén trong ché
pham vacxin két hop khong trc ché mién dich 1an nhau.

Vi du 13: Nghién ctru hiéu lyc cua vacxin 2-combo phong PRRSV va CSFV

Viéc nghién ctru hiéu lyc dugce thye hién nho st dung ba 16 vacxin 2-combo ché
trong phong thi nghiém dé phong PRRSV va CSFV (cac 16 sé: 200904, 200905 va
200906), duoc pha ché theo Vi duy 4.
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28 lgn khoé manh am tinh vdi cd PRRSV ¢6 doc luc cao va CSFV ¢6 doc luc
cao, xét theo ca khang nguyén va khang thé, duoc sir dung trong nghién ciru déi véi
mdi 16 mau vacxin 2-combo. Céc con lon duoc chia ngdu nhién thanh 6 nhém, mdi
nhém tr I dén IV va nhém VI ¢6 5 con, nhém V ¢6 3 con. Mdi nhém lon duge tiém
ching mdu thir twong tng ciia nhém d6 va dén ngay ther 28 sau tiém ching, cac con

lon duge dung liéu cao bang mot virut doc, theo ké hoach nghién ctru néu & Bang 7.

Béang 7:
‘ Céac ty 1€ bao vé
= < o L Liéu cao virut va
% Mau vacxin thtr nghiém va liéu lugng lidu luong/lon % é §
S | ]| &
I vacxin 2-combo, 1 ml/lon: CSFV Shimen: 5/5 5/5 | 5/5
PRRSV TIM (103° TCIDs¢/ml) + 100 MLD
chung CSFV C (F16) (7500
RID/ml, hodc 10%° FA-TCIDso/ml)
II vacxin 2-combo, 1 ml/lon: PRRSV TJ, 4/5 4/5 | 4/5
PRRSV TIJM (10>° TCIDs¢/ml) + 2x 1040 - 2x 104
chung CSFV C (F16) (7500 TCIDso
RID/ml, hodc 10*° FA-TCIDso/ml)
I | chung CSFV C (F16), ImV/lon: CSFV Shimen: 5/5 5/5 |'5/5
7500 RID/ml, hodc 104’ FA-TCIDso/ml | 109 MLD
IV | PRRSV TIM, 1 mVlgn: PRRSV TJ, 5/5 | 4/5 |4/5
103% TCIDs¢/ml 2x 1040 - 2x 1043
TCIDsg
A% PBS, 1 ml/lon CSFV Shimen: 0/3 0/3 |0/3
108 MLD
VI | PBS, 1 ml/lgn PRRSV TJ, 0/5 |0/5 [0/5
2x 1040 - 2% 1043
TCIDso

Ghi chu: RID: rabbit infective dose = liéu gdy nhiém cho thé

MLD: minimum lethal dose = liéu téi thiéu gy chét
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Nghién ciru dung lidu cao bang virut CSFV két thiic vao ngay thu 16 sau dung
liéu cao, con nghién ctru ding lidu cao bing virut PRRSV két thuc vao ngay tho 21
sau ding lidu cao. Céc ty 1& bao vé duoc tinh todn va két qué duogc trinh bay & Bang 7.
T4t c4 ba 16 vacxin 2-combo phong PRRSV va CSFV thé hién kha ning bao vé tot déi
voi su dung lidu cao béng PRRSV ¢6 doc luc cao hodac CSFV ¢6 doc luc cao. Su bao
vé bang vacxin 2-combo khéng thé hién su khac nhau co y nghia so v4i céc vacxin
don dbi chimg. T4t ca cac con lon khong dugc tiém chung khong cé cac triéu ching

lam sang rd rang ctia sy nhiém virut.

Vi du 14: Nghién ctru vé thoi han mién dich cta vacxin 2-combo déi véi PRRSV va

CSFV

Nghién ctru v& thoi han mién dich dugc tién hanh khi st dung vacxin 2-combo
phong PRRSV va CSFV (nhu dugc pha ché theo Vi du 4). Vacxin don phong PRRSV
(nhu duge pha ché theo Vi du 1) va vacxin don phong CSFV (nhu dugc pha ché theo
Vi du 2) duge sir dung lam cac ddi chimg.

56 lon khoé manh dugc s dung trong nghién ctru thoi han mién dich. Tét ca
céc con lon déu am tinh v6i PRRSV va CSFV, xét theo ca khang nguyén va khang thé.
Céc con lgn duge chia ngdu nhién thanh 6 nhém va duoc tiém chung cic mau tht
nghiém tuong tmg nhu duge trinh bay & Bang 8. Ly cic midu mau dé xac dinh hiéu
gia khang thé vao cac thang thir nhit, thir 2, tha 3, tha 4, tht 5 hodc thir 6 sau tiém
chung.

Vao thiang thtr 3 va thang thr 6 sau tiém chung, tvong tng, mdt nira sd lon
duoc iy tir mdi nhom nghién ctu. Cac lon ndy duge diung lidu cao bing virut doc
tuong Ung, nhu duoc trinh bay ¢ Bang 8.

Céc két qua cho thdy rang (xem Bang 8), cac vacxin 2-combo tao ra tac dung
bao vé cho lon khang lai su dung liéu cao bang virut trong vong 6 thang sau tiém
chiing; do d6 vacxin nay gitp cling ¢d khoang thoi gian mién dich 1a 6 thang. Thoi han
mién dich d6 ctia 2-combo dugc nhin thiy l1a ngang biang voi thoi han mién dich cua

cac vacxin don.
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Bang &:
Céc ty 1€ bao
g o ) o Liéu cao virut va ve
% Vacxin tiém chung va liéu lugng lidu uong/lon o o
£ | 5
on O
I vacxin 2-combo, 1 ml/lon: ching CSFV 5/5 5/5
PRRSV TJM (10%? TCIDso/ml) + Shimen:
chung CSFV C (F16) (7500 1090 MLD
RID/ml, hodc 104° FA-TCIDs¢/ml)
II vacxin 2-combo, 1 ml/lon: chung PRRSV TJ, | 5/5 5/5
PRRSV TIM (103 TCIDs¢/ml) + 2x 1040 - 2x 10%°
chung CSFV C (F16) (7500 TCIDso
RID/ml, hogc 10%° FA-TCIDso/ml)
I chung CSFV C (F16), 1ml/lgn: chung CSFV 5/5 5/5
7500 RID/ml, hodc 10%° FA-TCIDso/m] Shimen:10% MLD
IV | PRRSV TIM, 1 ml/lon: PRRSV TJ, 4/5 4/5
10> TCIDso/ml 2% 1049 - 2% |05
TCIDso
\Y% PBS, I ml/lgn chung CSFV 0/3 0/3
Shimen:10%° MLD
VI PBS, 1 ml/lon ching PRRSV T1J, | 0/5 0/5
2x 1040 - 2x 1043
TCIDsog

Ghi cht: RID: rabbit infective dose = liéu gdy nhiém cho thé

MLD: minimum lethal dose = liéu téi thiéu gdy chét

Vi du 15: Ching PRRSV TIM va chung PRV Bartha K61 phdi hop khong we ché
mién dich 14n nhau
Vacxin 2-combo phong PRRSV TIM va PRV Bartha K61 (dugc pha ché theo

Vi du 5) dugc st dung trong nghién ctru. Lon 4-5 tudn tudi dugc chia ngau nhién
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thanh 4 nhém, 4 con trong mdi nhom. Tét ca loi déu am tinh véi PRRSV va PRV, xét
theo ca khang nguyén va khang thé.

Lon duoc tiém ching bang mau tht nghiém twong tng, theo nhu ké hoach
nghién ctru néu & Bang 9. Lan tiém chung thtr hai dugc thuc hién sau lan tiém chung

thtr nhat mét tuan 1.

Béang 9:
Nhom Lan tiém chung tht nhat Lan tiém chung thi hai
I PRRSV TIM, | ml/lgn: PRV Bartha K61, 1ml:
10%? TCIDso/ml 103> TCIDso/ml
II Ktc Vacxin 2-combo, 1ml:
PRRSV TIM (103 TCIDsp/ml) +
PRV Bartha K61(10%3 TCIDso/ml)
I11 Ktc PRV Bartha K61, Iml:
1033 TCIDso/ml
v Ktc PBS

Ghi chu: Ktc = Khong tiém ching

Sau tiém chung, liy cac miu mau cta lon hang tuan, cho t&i ngay thir 28 sau
tiém ching. Cdc miu méau dugc xir ly va st dung dé phat hién hiéu gia khang thé
khang PRV,

Céc két qua (xem Fig.26) cho thdy rang, hiéu gia khang thé khang PRV
khongkhac nhau ¢ y nghia trong cdc nhom lon tir I dén II1. Didu nay chi ra ring,
ching PRRSV TIM khoéng tc ché mién dich dbi voi vacxin phong PRV. Ching
PRRSV TIM khong anh huéng toi hiéu gia khang thé phong PRV, khi duoc st dung
riéng biét hodc str dung dudi dang ché phdm vacxin két hop vdi PRV. Vacxin 2-combo
phong PRRSV va PRV c¢6 hiéu luc twong duong véi hiéu luc ctia vacxin don phong
PRV.

Vi dy 16: Nghién ctru higu luc cta ché pham vacxin két hop phong PRRSV va phong
PRV
Nghién ctru hiéu luc duge tién hanh nhd s dung ba 16 vacxin 2-combo phong

PRRSV va PRV, duoc pha ché theo nhu trinh bay ¢ Vi du 5.
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Lon 4-5 tudn tudi dugc chia ngau nhién thanh 4 nhém,,6i nhom 10 con. Céc
nhém I dén I1I duoc tiém mot lidu cua 16 vacxin 2-combo tuong tng. MJi liéu vacxin
ndy chira 10°° TCIDso/ml ching PRRSV TIM va 103 TCIDso/ml ching PRV Bartha
K61. Nhém IV 1a nhom dbi ching va duoc tiém bing 1 ml MEM (mdi trudng thiét
yéu tdi thiéu).

Sau khi tiém chung, Ign dugc theo doi céac biéu hién 1am sang va tac dung co
hai. Ly mau ctia lon hang tudn va tach 1iy huyét thanh dé x4c dinh hiéu gia khang thé.
Hang tuan xac dinh thé trong cua lon.

4 tuan 1€ sau tiém chung, 5 lon trong mdi nhom duge dung lidu cao bang chiing
PRRSV TJ véi lidu 2x 1040 - 2x 10** TCIDso, con 5 lon khac duge dung liéu cao bing
ching PRV doc (ching JL1) véi liéu 10>° -10>° TCIDso. Sau khi dung liéu cao bing
virut, lon dugc theo ddi cac biéu hién 1am sang, bao gdm cam gidc 4n ubng va trang
thai tinh than. Do nhiét do truc trang cta lon hang ngay. LAy cdc miu méu va miu gac
thAm nude mii dé xac dinh virut.

Céc két qua cho théy rang, sau tiém chung, cac con lgn dugc tiém ching & cac
nhom I dén III thé hién than nhiét binh thuong va trang thai tinh than tdt, c6 cam gidc
an ngon. Sau khi dung lidu cao bang virut, cac con lon tiém chung dugc bao vé véi ty
1€ bdo vé 4/5 nhu néu trén, trong khi tat ca cac con lon khong dugc tiém ching trong
nhém dbi chimg thi bi phat nhiém virut va c6 ty 1& chét 1a 2/5 do ding liéu cao bing
PRRSV doc va c6 ty 1& chét 1a 3/5 do dung liu cao bang PRV doc. Cac két quéa nay
cho thdy rang, vacxin 2-combo phong PRRSV va PRV c¢6 hiéu luc t6t chéng chiu duoc
su ding liéu cao ciia ca hai virut, ciing nhu ¢6 hiéu lyc trong du phong nhiém PRRSV

va PRV.

Vi du 17: Ching PRRSV TIM, chung CSFV C va ching PRV Bartha K61 phéi hop
khong trc ché mién dich 1dn nhau

46 lon khoé manh 21-28 ngay tudi duoc st dung trong nghién ctru. Céc con lon
nay am tinh dbi voi PRRSV ¢6 doc luc cao, CSFV c6 ddc luc cao va PRV ¢6 doc luc
cao, xét theo ca khang nguyén va khang thé. Lon duoc chia ngdu nhién thanh 10
nhom, 5 con trong mdi nhém tir nhém I dén nhom VII va trong nhom IX, va 3 con
trong mdi nhém VIII va X. Lon duge tiém 1 ml mau thu nghiém nhu 4n dinh, hodc

hoan toan khong dugc tiém (tic 14 nhém X), theo nhu ké hoach nghién ciru néu &
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Bang 10.
Bang 10:
Nhém | S6 lon | Mau thir nghiém Liéu vacxin
[ 5 PRRSV TIM, 1 ml/lgn 103° TCIDso/ml
I 5 Chung CSFV C (F16), 7500 RID/ml (hodc 10*° FA-
1 ml/lgn TCIDso/ml)
1 5 PRV Bartha K61, | ml/lgn 10%3 TCIDso/ml
v 5 vacxin 3-combo, | ml/lon: PRRSV: 10>’ TCIDs¢/ml
PRRSV TJM + ching CSFV C | CSFV: 7500 RID/ml (hoic 10*°
(F16) + PRV Bartha K61 FA-TCIDso/ml)
PRV: 10°3 TCIDs¢/ml
\Y 5 vacxin 3-combo, | ml/lon: PRRSV: 10> TCIDso/ml
PRRSV TIM + chung CSFV C | CSFV: 7500 RID/ml (ho#c 10*°
(F16) + PRV Bartha K61 FA-TCIDso/ml)
PRV: 10°° TCIDso/ml
VI 5 vacxin 3-combo, 1 ml/lon: PRRSV: 10°? TCIDs¢/ml
PRRSV TJM + ching CSFV C | CSFV: 7500 RID/ml (ho#c 10*°
(F16) + PRV Bartha K61 FA-TCIDso/ml)
PRV: 10°° TCIDso/ml
VII 5 PBS, I ml/lon Ktc
VIII 3 PBS, I ml/lgn Ktc
IX 5 PBS, 1 ml/lon Ktc
X 3 Ktc Ktc

Ghi cha: RID: rabbit infective dose = liéu gay nhi®m cho thé

chiing cho dén ngay thir 7 sau tiém chung. Lon cling dugc theo ddi 14m sang chit ché.
Lay mau tir mdi con lon trong nghién cru vao ngay thu 3 trudce khi tiém chiing va vao
ngay 0, ngay tha 3, ngay thir 7, ngay thir 10, ngay thr 14, ngay thr 21, ngay thir 28,
ngay thir 31, ngay thir 35, ngay thir 38 va ngay thir 42 sau tiém ching, tuong tmg. Mdi

Ktc = Khong tiém chiing
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mau mau dugc chia 1am hai phan. M6t phan dugc xt Iy bing chét chdng dong va duogc
sir dung dé phat hién cac té bao T CD3+, CD4+ va CD8+. Phin con lai duoc xu ly
bang chat gdy dong tu va dugc sir dung cho thi nghiém xac dinh hiéu gia khang thé.
Vao ngay thtr 28 sau tiém ching, lon duge dung liéu cao bang cac virut doc
theo nhu ké hoach nghién ctru néu & Bang 11. Sau khi dung liéu cao bang virut, do
nhiét do truc trang a lon hang ngay va lon dugc theo ddi cac biéu hién 1am sang, bao
gdm cam giac dn udng, hoi th va trang thai tinh than. Nghién ciru ding liéu cao bang
PRRSV két thuc vao ngay thir 21 sau dung lidu cao bing virut, va nghién ctu dung
lidu cao bang CSFV két thuc vao ngay thir 16 sau ding lidu cao bang virut. Cac ty 1€
bao vé theo 1am sang, ty 18 dm (tirc 1a s6 lon bi 5m/sé lon thi nghiém) va ty 1& chét (e
14 56 lon bi chét/s6 lon thi nghiém) duoc tinh todn cho mdi nhém sau nghién ctru dung

liéu cao bang virut va céc két qué dugc trinh bay & Bang 11.

Bang 11:
Sélon | Sb lon
. « bi bi
g S6 | Mau virut dung i PR . | Ty 1§
% lon i3y cao Liéu cao/lgn om/sd | chét/so bio vé
thi thi
nghiém | nghi€ém
I 5 |PRRSVTJ 2x 1040 - 2x 10° TCIDso 0/5 0/5 5/5
I 5 | CSFV Shimen |10%°MLD 0/5 0/5 5/5
I 5 | PRVIJLI 103 - 10*3 TCIDs0 0/5 0/5 5/5
v 5 |PRRSVTJ 2x 1040 - 2x 10*3 TCIDs0 0/5 0/5 5/5
\Y% 5 | CSFV Shimen | 10%°MLD 0/5 0/5 5/5
VI 5 |PRVILI 10%9 - 10°3 TCIDso 0/5 0/5 5/5
VII 5 |PRRSVTJ 2x 1040 - 2x 10*3 TCIDso 5/5 3/5 0/5
VII| 3 |CSFV Shimen |10%°MLD 3/3 3/3 0/3
IX 5 |PRVILI 1030 - 10%3 TCIDs0 5/5 5/5 0/5
X 3 | Ktc Kte Kte Ktc Ktc

Ghi cht: MLD: minimum lethal dose = liéu t&i thiéu gay chét
Ktc = Khong tiém ching
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Céc két qua cho thdy rang, ching PRRSV TJM, khi dugc phdi hop véi chung
CSFV C va chung PRV Bartha K61, tao dugc sy bao vé ¢6 hiéu qua chéng chiu duoc
su dung liéu cao cua tit ca ba virut doc da néu. Cac ché pham vacxin két hop thé hién
hiéu lyc twong duong véi hiéu lyc cla timg vacxin don, cho thdy ring, cac thanh phan

trong ché pham vacxin két hop khong e ché mién dich 1An nhau.

Vi du 18: Nghién ctru hiéu luc ctia ching PRRSV TJM, ching CSFV C va ching PRV
Bartha K61 dugc phdi hop véi nhau

Nghién ctu hiéu luc vacxin duoc tién hanh nho su dung ba 16 vacxin 3-combo
duoc san xuét trong phong thi nghiém (cac 16 s6 031-01, 031-02 va 03 1-03), dugc pha
ché theo Vi du 6.

43 lgn khoé manh, am tinh véi PRRSV ¢6 doc luc cao, CSFV ¢6 ddc luc cao va
PRV ¢6 doc lyc cao, xét theo ca khang nguyén va khéang thé, dugc sir dung trong
nghién ctru. Lon duge chia ngdu nhién thanh 9 nhém, 5 con trong mdi nhém tr nhém I
dén nhom VI, nhém VIII va nhém IX, va 3 con trong nhém VII. M&i nhém lon duoc
tiém chiing bang mau thir nghiém tuong (mg va dén ngay tht 28 sau tiém chung, lon
dugc dung lidu cao bang virut doc tuong ung, nhu theo ké hoach nghién ctru trinh bay
& Bang 12. Nghién ciru dung lidu cao bang PRRSV két thuc vao ngay thir 21 sau ding
lidu cao bang virut; nghién ctru dung liéu cao bang CSFV két thuc vao ngay thir 16 sau
dung liéu cao bang virut, cong nghién ctru dung lidu cao bang PRV két thuc vao ngay
thtt 14 sau dung lidu cao bang virut. Cac ty 1& bao vé theo 1am sang, ty 1& dm va ty 16
chét duoc tinh toan cho mdi nhém lon sau nghién ctru dung lidu cao bang virut va cac

két qua dugc trinh bay & Béang 12.

Bang 12:
Céac ty I¢ bao vé
= N . _ . Liéu cao virut va
S Mau vacxin thir nghiém va liéu lugng . L6 | Lo | Ld
Z liu luong/lon . ,
sO1 [ s02 |s63
I vacxin 3-combo, 1 ml/lon: CSFV Shimen:
PRRSV TJM (10> TCIDs¢/ml) + 1090 MLD

5/5 | 5/5 | 5/5
chung CSFV C (F16) (7500

RID/ml, hogc 10*° FA-TCIDso/ml) +
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PRV Bartha K61 (10> TCIDso/ml)
II vacxin 3-combo, 1 ml/lon: PRRSV TJ,
PRRSV TIM (103° TCIDso/ml) + 2x 1040 - 2% 1043
ching CSFV C (F16) (7500 TCIDso 4/5 | 4/5 | 5/5
RID/ml, hodc 10%° FA-TCIDso/ml) +
PRV Bartha K61 (10%° TCIDso/ml)
111 vacxin 3-combo, 1 ml/lon: PRV JL1:
PRRSV TIM (10°° TCIDso/ml) + 1030 - 1033
ching CSFV C (F16) (7500 TCIDso 5/5 | 4/5 | 5/5
RID/ml, hodc 104° FA-TCIDso/ml) +
PRV Bartha K61 (10°° TCIDso/ml)
IV | chung CSFV C (F16), 1 ml/lgn: (7500 | CSFV Shimen:
RID/ml, hodc 10*° FA-TCIDso/ml) 1090 MLD M| 3553
\Y PRRSV TIM, 1 mV/Ign: PRRSV TJ,
1030 TCIDso/ml 2x 1040 -2x 1045 | 5/5 | 4/5 | 4/5
TCIDso
VI | PRV Bartha K61, 1 ml/lgn: PRV ILI:
10%° TCIDso/ml 1030 - 1033 4/5 | 4/5 | 5/5
TCIDso
VII | PBS, 1 ml/lon CSFV Shimen:
1059 MLD 0/3 | 0/3 | 0/3
VII | PBS, 1 ml/lgn PRRSV T1J,
2x10%9-2x 104 | 0/5 | 0/5 | 0/5
TCIDsg
IX | PBS, I ml/lon PRV JLI:
1030 - 1033 0/5 | 0/5 | 0/5
TCIDso

Ghi chi: RID: rabbit infective dose = lidu gdy nhiém cho tho

MLD: minimum lethal dose = liéu t6i thiéu gdy chét

Ba 16 vacxin 3-combo phong PRRSV, CSFV va PRV déu thé hién tac dung bao

vé tdt chéng chiu dugc sy dung lidu cao ctia PRRSV ¢6 doc luc cao, CSFV ¢6 doc luc
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cao hodc PRV c6 doc luc cao, trong khi tat ca cac doi ching 4m tinh déu biéu 1 cac
triéu chirng 1am sang rd rang cda nhiém virut. Tac dung bao vé cla vacxin 3-combo

khong thé hién sy khac nahu c6 y nghia so vdi cac vacxin don doi ching.

Vi dy 19: Nghién cttu thoi han mién dich cta ching PRRSV TIM, ching CSFV C va
ching PRV Bartha K61 duoc phéi hop véi nhau

Nghién ctru thoi han bao vé duoc tién hanh nho su dung ba 16 vacxin 3-combo
san xuit trong phong thi nghiém (céc 16 s6 031-01, 031-02 va 031-03), duoc pha ché
theo Vi du 6.

86 lon khoé manh dugc st dung trong nghién ciru thoi han mién dich. Lon 4m
tinh v61 PRRSV c6 doc luc cao, CSFV ¢6 doc luc cao va PRV ¢6 doc luc cao, xét theo
ca khang nguyén va khang thé. Lon duoc chia ngiu nhién thanh 9 nhém, 6 con trong
nhém VII, va 10 con trong mdi nhém con lai. Lon duoc tiém chung hodc khong duoc
tiém ching theo nhu ké hoach nghién ciru néu & Bang 13. LAy cac miu mau cia lon dé
x4c dinh hi¢u gia khang thé vao thang thir nhét, thir 2, tht 3, thtt 4, tht 5 hoic thit 6
sau tiém chung,.

Tuong Ung, khi dugc 3 thang va 6 thang sau tiém chiing, thi mot nira sd lon
duoc ldy tir mdi nhom nghién ctru va duoc dung lidu cao bing virut doc tuong Ung,

nhu dugc trinh bay ¢ Bang 13.

Bang 13:
Cacty ¢
g o _\ Liéu cao virut va béo v¢
3 Vacxin tiém chung va lieu lugng .
= liéu luong/lon e 2
‘< ]
= =
on \O
I vacxin 3-combo, 1 ml/lon: CSFV Shimen:
PRRSV TIM (10> TCIDso/ml) + 1099 MLD
5/5
chung CSFV C (F16) (7500 5/5
RID/ml, hodc 10%° FA-TCIDs¢/ml) +
PRV Bartha K61 (10°° TCIDs¢/ml)
II vacxin 3-combo, 1 ml/lon: PRRSV TJ, 5/5
5/5
PRRSV TIM (103° TCIDso/ml) + 2x 1040 - 2 10%°
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ching CSFV C (F16) (7500 TCIDso
RID/ml, hodc 10%° FA-TCIDso/ml) +
PRV Bartha K61 (10°° TCIDso/ml)
III vacxin 3-combo, 1 ml/lgn: PRV JLI:
PRRSV TIM (10> TCIDso/ml) + 1039 - 10> TCIDso 5/
ching CSFV C (F16) (7500 5/5
RID/ml, hoic 10*° FA-TCIDso/ml) +
PRV Bartha K61 (10°° TCIDso/ml)
IV | ching CSFV C (F16), 1 ml/lgn: (7500 | CSFV Shimen: 55 5/
RID/ml, hodc 10** FA-TCIDso/ml) 109 MLD
\Y% PRRSV TIM, 1 ml/lgn: PRRSV T1J,
10%° TCIDso/ml 2% 1040 - 2x 10%° | 4/5 ¥
TCIDso
VI | PRV Bartha K61, 1 ml/lon: PRV JLI:
10>3 TCIDso/ml 1039 - 10> TCIDsy 4/5 | 4/5
VII | PBS, 1 ml/Ign CSFV Shimen:
L0MLD 0/3 | 0/3
VIII | PBS, I ml/lgn PRRSV TJ,
2% 1040 -2x 10% | 0/5 | 0/5
TCIDso
IX | PBS, 1 mllon PRV IJL1:
0/5 | 0/5

10* - 10> TCIDso

Ghi chu: RID: rabbit infective dose = liéu gdy nhiém cho thod

bao v€ cho lon chéng chiu dugc su dung lidu cao béng virut trong vong 6 thang sau
tiém ching, va do do c6 thoi han mién dich 1a 6 thdng. Thoi han mién dich cua cac

vacxin 3-combo nay dugc nhén thay la tuvong duong véi thdi han mién dich cia céc

Céc két qua (xem Bang 13) cho thy ring, cic vacxin 3-combo tao ra tac dung

vacxin don.

MLD: minimum lethal dose = liéu t5i thiéu gay chét

Phén III: Cac nghién ctru vé tinh an toan ciia vacxin
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Vi du 20: Nghién ctru tinh tinh an toan ctia ché pham vacxin két hop phong PRRSV va
CSFV

Nghién ctru tinh an toan cta vacxin duge tién hanh véi ba 16 vacxin 2-combo
phong PRRSV va CSFV san xuét trong phong thi nghiém (cac 16 sé 200904, 200905
va 200906), nhu dugc pha ché theo Vi du 4.

Nghién ctru nay bao gdm nghién ctru tinh an toan cia lidu duy nhat, nghién ctru
tinh an toan cua lidu nhic lai, nghién ctru tinh an toan khi dung qua lidu trén lon c6
tudi da dinh, nghién ciru tinh an toan khi ding qua lidu trén lon chua trudng thanh va
nghién ciru tinh an toan khi ding qué lidu trén lon cua cac gidng khac nhau.

Cac két qua cho thiy ring, sau khi tiém ching, lgn trong mdi nhém nghién ctru
c6 than nhiét binh thudng, trang thai tinh than t6t va an ngon. Khong quan sat thiy co
tac dung bét loi cuc bd hodc toan than. St dung qua lidu cac ché phdm vacxin két hop
nay dugc chiing minh la an toan ddi voi lon tudi chua truong thanh, cling nhu dbi voi
lon cia cac gidng khac nhau.

Vi du 21 : Nghién ctru tinh an toan ctia ché pham vacxin két hgp phong PRRSV va
PRV

Viéc nghién ctru tinh an toan dugc tién hanh véi ba 16 vacxin 2-combo phong
PRRSV va PRV, nhu dugc pha ché theo Vi du 5.

Lon 4-5 tudn tudi, am tinh déi véi ca PRRS va bénh GD, xét theo ca khéng
nguyén va khang thé, dugc chia ngiu nhién thanh 3 nhom, mdi nhém 15 con. Tung
nhém dugc tiém ching bing vacxin 2-combo véi liéu duy nhét (1050 -1055 TCIDso
virut/ml), véi céc lidu nhéc lai hodc lidu vuot qua 10 1an. 5 con lon dugc st dung lam
nhém ddi chimg va hoan toan khong dugc tiém gi.

:dy nhiét do truc trang cua lon hang ngay. cho dén ngay thtr 21 sau tiém ching.
Lon cling dugc theo d&i 1am sang chit ché.

Céc két qua cho thiy ring, mdi nhom lon déu co than nhiét binh thuong va
khong thdy co cac thay ddi bénh ly sau tiém ching. Vacxin 2-combo nay 14 an toan d6i
v6i lon.

Vi dy 22: Nghién ctru tinh an toan clia ché pham vacxin két hop phong PRRSV, CSFV
va PRV

Vi€c nghién ctru tinh an toan dugc tién hanh véi ba 16 vacxin 3-combo phong
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PRRSV, CSFV va PRV san xuit trong phong thi nghiém (cac 16 s6 031-01, 031-02 va
031-03), nhu dugc pha ché theo Vi du 6. Nghién ciru nay bao gdm nghién ctru tinh an
toan cua liéu duy nhat, nghién ctu tinh an toan cia lidu nhic lai, nghién ctu tinh an
toan khi ding qué liéu trén lon c6 tudi da dinh, nghién ctru tinh an toan khi dung qua
lidu trén lon chua trudng thanh va nghién ctru tinh an toan khi dung qué lidu trén lon
clia cac gidng khac nhau.

Céc két qua cho thiy rang, sau khi tiém ching, lon trong mdi nhém nghién ctru
c6 than nhiét binh thudng, trang thai tinh than tdt va an ngon. Khong quan sat thdy co
tac dung bét loi cuc bd hodc toan than. Sur dung qua lidu cac ché phém vacxin két hop
nay dugc chirg minh 14 an toan ddi véi lon tudi chua truéng thanh, ciing nhu déi voi

lon cda cac giong khac nhau.

Phéan I'V: C4c nghién ctru vé tinh 6n dinh cua vacxin

Vi du 23: Nghién ctru tinh 6n dinh cta vacxin 2-combo phong PRRSV va CSFV

Céc ché phim vacxin két hop phong PRRSV va CSFV san xuét trong phong thi
nghiém (céc 16 s6 200904, 200905 va 200906) dwgc thir nghiém vé tinh dn dinh va
dugc so sanh song song vdi ba 16 vacxin don phong PRRSV va ba 16 vacxin don
phong CSFV (cac 16 s6 200901, 200902, 200903, 200907, 200908 va 200909).

Ba 16 ctia moi vacxin dugc gift ¢ nhiét do 2-8°C. Tuong tng, cac mau dugc lay
vao céc thang 3, 6, 9, 12 va 18 cua dot nghién ctru. Cac miu nay dugc kiém tra vé cac
tinh chat hoa ly, do chan khoéng, ham lugng nude ton luu, hiéu lyc va mic d6 gia hoa
& nhiét d¢ 37°C.

Sau khi bdo quan 18 thang & nhiét d 2-8°C, ba 16 vacxin 2-combo vén thanh
céc cuc x6p mau trdng; cc cuc ndy tan nhanh sau khi thém dém dé pha loang. Trong
thir nghiém kiém tra do chan khong, cac vacxin c6 sdc mau trdng hodc tia. Ham luong
nudce ton luu trung binh cua céc vacxin thir nghiém dap (mg cac yéu cdu do Duge dién
Thu y Trung Quéc quy dinh.

Céc hiéu gia virut clia cac ché pham vacxin dugc xdc dinh va cic két qua thu
dugc dugc trinh bay ¢ cac Fig.27-30. Sau khi bdo quan & nhiét do 2-8°C trong thoi
gian 18 théng, thi thiy cac hidu gia virut ctia vacxin 2-combo khong khac nhau c6 y
nghia so véi cac hiéu gia d6 cia mdi vacxin don. Sau khi dwogc giit & nhiét do 37°C

trong thoi gian 14 ngay, thi cac vacxin 2-combo van con giit duge hiéu gi4 virut cao,
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khong khéac nhau c¢é y nghia so v6i ting vacxin don trong cdc nghi€n clru song song.
Hi¢u gia virut ciia cdc vacxin nay dap ung céac yéu cau ddi v6i mot vacxin dam bao
chit lvong. Piéu d6 cho thiy rang, tac nhan bao vé dong lanh c6 tac dung bao vé tot
ching PRRSV trong vacxin va chung CSFV trong vacxin trong qud trinh lam dong
khd.

Nhu da biét trong linh vuc k§ thuat nay, vacxin thong thudng thudng duoc bao
quan ¢ nhiét d§ dudi 0°C (-20°C), gdy phuc tap cho viéc bdo quan céc vacxin do. Cac
két qua néu & vi du nay cho thdy rang, nho chit bao vé méi dé tranh anh huéng cla
nhiét d6 déng lanh, thi c6 thé van chuyén va bao quan céc ché pham vacxin & nhiét do

cao hon, do do6 giup cho céc vacxin c6 tinh 6n dinh cao hon.

Vi du 24: Nghién ctru tinh 6n dinh ctia vacxin 2-combo dé phong PRRSV va PRV

Ba 16 vacxin 2-combo san xuit trong phong thi nghiém dé phong PRRSV va
PRV dugc gilt & nhiét d6 2-8°C. Twong ung, thu cac mau nghién ctru vao cic thang
thr 3, thit 6, thir 9, thtr 12, thir 18, thir 21 va thi 24 clia dot nghién ctru. Cac mau nay
duoc kiém tra vé cac tinh chét hoa ly, d6 chan khong, ham luong nudce tdn luu, hiéu
lyc va mire do gia hoa & nhiét 4o 37°C.

Sau khi bdo quan 24 thadng & nhiét do 2-8°C, ba 16 vacxin bi vén thanh cac cuc
x6p; cac cuc nay tan nhanh sau khi thém dém dé pha loang. Trong thir nghiém kiém tra
dd chan khong, cac vacxin ¢ sdc mau tring hodc tia. Cac hiéu gia virut cia cac ché
phdm vacxin dugc xac dinh va cac két qua thu dugc duoc trinh bay & cac Fig.31-34.
Céc ché pham vacxin két hop 6n dinh sau bao quan & nhiét do 2-8°C trong thoi gian
24 thang va céc hiéu gia virut khong khéac c6 y nghia so vdi cac hiéu gia do trude khi

bao quan.

Vi du 25: Nghién ctru tinh 6n dinh ciia vacxin 3-combo d& phong PRRSV, CSFV va
PRV

Céc vacxin 3-combo dé phong PRRSV, CSFV va PRV san xudt trong phong thi
nghiém (cac 16 s6 031-01, 031-02 va 031-03) dwoc thir nghiém vé tinh dn dinh va
dugc so sanh song song v&i ba 16 vacxin don phong PRRSV (céac 16 sé 031-04, 031-
05, 031-06), ba 16 vacxin don phong CSFV (cac 16 s6 031-07, 031-08, 031-09) va ba
16 vacxin don phong PRV (céc 16 s6 031-10, 031-11 va 031-12).

Céac vacxin dugc gilt ¢ nhiét do 2-8°C. Tuong (ng, thu cdc mau nghién cru vao
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cac thang thir 3, thi 6, thir 9, thtr 12 va thr 18 ctia dot nghién ctru. Cac mau nay duogc
kiém tra vé céc tinh chat hoa ly, @6 chan khong, ham lugng nudc tdn luu, hiéu luc va
murc do gia hod & nhiét do 37°C.

Sau khi bdo quan 18 thang ¢ nhiét do 2-8°C, ba 16 vacxin bi vdn thanh céc cuc
x6p mau tring; céc cuc ndy tan nhanh sau khi thém dém dé pha lodng. Trong thir
nghiém kiém tra do chan khong, cic vacxin nay c6 sic mau tring hodc tia. Ham lugng
nudéce ton luu trung binh cua céc vacxin thi nghiém dap ung céc yéu céu do Dugc dién
Tht y Trung Qudc quy dinh.

Céc hiéu gia virut cia cac vacxin duge xac dinh va cac két qua thu duoc dugc
trinh bay & cac Fig.35-40. Sau bao quan ¢ nhiét d9 2-8°C trong thoi gian 18 thang, cac
hiéu gia virut ctia cdc ché phdm vacxin két hop khong khéac c¢6 y nghia so véi cac hiéu
gia do cia cac vacxin don. Sau khi dugc gitt ¢ nhiét do 37°C trong thoi gian 14, céac
ché phdm vacxin két hgp van con giit duoc hidu gia virut cao, khong khéc ¢ y nghia
so v6i cdc higu gia d6 clia cac vacxin don trong cac nghién ctru song song. Piéu d6
ching minh réng, chét bao vé chiu nhiét va tranh 4nh hudéng cia nhiét do dong lanh
gitip bao vé tét chung PRRSV trong vacxin, chung CSFV trong vacxin va ching PRV

trong vacxin trong qué trinh lam dong khé.
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YEU CAU BAO HO

1. Ché pham vacxin chtra vacxin phong virut gdy hoi ching sinh san va ho hép & lon
(PRRSV) va vacxin phong virut & lgn thir hai, trong d6 vacxin phong virut & lon tha
hai dugc chon tir nhém bao gdm vacxin phong virut gdy bénh st ¢ dién & lon
(CSFV) va vacxin phong virut gdy bénh gia dai (PRV), va trong d6 vacxin phong
PRRSV chira PRRSV gidam d¢c luc chira trinh ty nucleotit Nsp2 dugc ma hod bai trinh
tu ADN, trong d6 trinh ty ADN nay, khi so sanh véi SEQ ID NO: 4, thi thiéu doan
ADN chtra it nhit 50 nucleotit ké nhau trong SEQ ID NO: 8, trong d6 vacxin phong

PRRSV va vacxin thtt hai vé& co ban khong trc ché mién dich 14n nhau.

2. Ché phdm vacxin theo diém 1, trong do ché pham nay con chira vacxin phong virut
& lon thtr ba duge chon tir nhém gdm vacxin phong CSFV va vacxin phong PRV, va
trong d6 vacxin thtr ba khic v6i vacxin thir hai, trong d6 vacxin phong PRRSV, vacxin

thir hai va vacxin tht ba vé co ban khong trc ché mién dich 14n nhau.

3. Ché phdm vacxin theo diém 1, trong d6 PRRSV giam ddc luc dugc giam ddc luc tir
PRRSV c6 khé nang gay bénh cao.

4. Ché phdm vacxin theo diém 1, trong do PRRSV giam ddc luc chira trinh tu nucleotit
PRRSV dugc ma hoa béi trinh tu trong dong it nhit 1a 90% véi SEQ ID NO: 3.

5. Ché phdm vacxin theo diém 4, trong do6 PRRSV gidm ddc luc chira trinh tu nucleotit
PRRSV dugc ma hoa béi SEQ ID NO: 3.

6. Ché phdm vacxin theo diém 4, trong d6 PRRSV giam doc luc c6 s hiéu luu gitr vi
sinh vat tai CGMCC la 3121.

7. Ché phdm vacxin theo diém 1, trong d6 vacxin phong CSFV chtta CSFV giam doc

luc.

8. Ché phém vacxin theo diém 7, trong d6 CSFV giam doc luc dugc ma hod béi trinh

tu twong ddng it nhat 80% v&i SEQ ID NO: 10.

9. Ché pham vacxin theo diém 8, trong d6 CSFV giam doc luc dugc ma hoa bi SEQ
ID NO: 10.

10. Ché phém vacxin theo diém 8, trong do CSFV giam doc luc ¢o sb hiéu luu gitt vi

sinh vét tai CGMCC la 3891.
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11. Ché phdm vacxin theo diém 1, trong d6 vacxin phong PRV chtta PRV giam ddc

luc.

12. Ché phém vacxin theo diém 11, trong d6 PRV giam doc luc chira mot hodc nhiéu
gen bi bét hoat duoc chon tir nhom gém cac gen TK, PK, RR, dUTPaza, gG, gC, gE,
gD va gl.

13. Ché phdm vacxin theo diém 12, trong d6 PRV giam doc luc chira gen gE bi bét
hoat.

14. Ché phim vacxin theo diém 11, trong d6 PRV giam doc luc c6 sé hiéu Iuu gitt vi

sinh vat tai CGMCC la 5076.

15. Ché phdm vacxin theo diém 1, trong d6 ché phdm vacxin nay chua luong cé hi¢u
lwc mién dich ctia vacxin phong PRRSV, vacxin phong CSFV va/hoac vacxin phong
PRV.

16. Ché phém vacxin theo diém 15, trong d6 luong co6 hiéu lyc mién dich cta vacxin
phong PRRSV it nhat 1a 105 TCIDso, 10%>° TCIDso hodc 10%5 TCIDso; lugng ¢6 hiéu
lyc mién dich cta vacxin phong CSFV it nhét 1a 10%° FA-TCIDso (khang thé huynh
quang -TCIDsg), 10" FA-TCIDso, 10" FA-TCIDso, 10>° FA-TCIDso, 105 FA-
TCIDso, 10°*° FA-TCIDso, 10°>° FA-TCIDso, 10“° FA-TCIDso, 105 FA-TCIDso hoic
1059 FA-TCIDso, hogc it nhét 1 2,5 RID, 3 RID, 5 RID, 10 RID, 30 RID, 100 RID,
150 RID, 300 RID, 750 RID, 1000 RID, 3000 RID hodc 7500 RID, va/hoic luong c6
hiéu lyc mién dich clia vacxin phong PRV it nhét 1a 10%° TCIDso, 10>° TCIDso, 10%
TCIDso, 10%° TCIDso, 10> TCIDso, 10>° TCIDso hodc 105° TCIDs;.

17. Ché pham vacxin theo diém 15, trong do ty 1& TCIDso gifta vacxin phong PRRSV
va vacxin phong CSFV nam trong khoang tir 10000:1 dén 1:1.

18. Ché pham vacxin theo diém 15, trong do ty 1¢ TCIDso gitta vacxin phong PRRSV

va vacxin phong PRV nim trong khoang tir 1:1 dén 1:30.

19. Ché pham vacxin theo diém 15, trong do ty 1& TCIDso gifta vacxin phong PRRSV
va vacxin phong CSFV va vacxin phong PRV niam trong khoang tir 10% 1: 105 dén
5:1:6.

20. Ché phim vacxin theo diém 1, trong d6 CSFV duoc nudi cdy trong dong té bao
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dugc chon tir nhém gdém cac dong té bao ST, PK-15, Marc-145, MDBK, BT, PT,
Vero, BHK-21, dong té bao than lon (IBRS-2), dong t& bao than tho (RK) va dong
nguyén bao s¢i phdi ga, hodc té bao so cép 1a té bao so cép than lon.

21. Ché phdm vacxin theo diém 1, trong d6 doan ADN chtra it nhat 1a 100, it nhét 1a
120, it nhit 1a 150, it nhat 14 180, it nhit 1a 200, it nhat 1a 210, it nhét 1a 220, it nhét la
230, it nhét 1a 240, it nhét 1a 250, it nhat 14 260, it nhat 1a 270, it nhat 1a 280, it nhét 1a
290, it nhét 1a 300, it nhét 1a 310, it nhat 4 320, it nhét 1a 330, it nhat 1a 340, it nhét 1a
350 hodc it nhét 1a 360 nucleotit k& nhau.

22. Ché pham vacxin theo diém 1, trong d6 doan ADN bao gém SEQ ID NO: 8.

23. Ché phém vacxin theo diém 1, trong d6 PRRSV giam doc luc con chia trinh tu

nucleotit Nsp1 dugc ma héa béi trinh tu twong ddng it nhit 90% véi SEQ ID NO: 1.

24. Ché pham vacxin theo diém 23, trong d6 PRRSV giam doc luc chira trinh tu
nucleotit Nspl dugc ma héa bdi SEQ ID NO: 1 va trinh ty nucleotit Nsp2 dugc ma
hoa béi SEQ ID NO: 2.

25. Ché pham vacxin theo diém 1, trong d6 ché phdm nay con chira ta chat.

26. Ché pham vacxin theo diém 1, trong d6 ché phdm nay con chira tic nhan bao vé

dong lanh.

27. Ché pham vacxin theo diém 26, trong do tac nhan bao vé dong lanh 1a sucroza, L-

natri glutamat va/hodc san pham thuy phén albumin sta.
28. Phuong phép bao ché ché phdm vacxin theo diém 1, bao gbm cic buée:

a) thu liy chung virut dé bao ché vacxin phong PRRSV, ching virut dé bao ché vacxin
phong CSFV va/hogc ching virut dé bao ché vacxin phong PRV, ma cac ching nay

dugc nudi cdy trén cac té bao man cam tuong Urng cua ching, va
b) phéi tron hai hodc nhiéu chung virut nay theo ty I¢ TCIDso thich hop.

29. Phuong phdp theo diém 28, trong d6 té bao min cam véi chung vacxin phong
PRRSYV la dong té bao dugc chon tir nhém bao gdm dong té bao Marc-145, MA-104,
Vero hodc CL-2621, hoic té bao so cép 1a té bao PAM.

30. Phuong phép theo diém 28, trong d6 té bao min cam véi chung vacxin phong
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CSFV la dong té bao duge chon tir nhém bao gdm dong té bao BT, Vero, MPK, SK6,
PK2a, CPK, RKC, MDBK, MDCK, CRFK, ST va PT, hoic té bao so cip 1a t& bao BT.

31. Phuong phép theo diém 28, trong d6 té bao man cam vé6i ching vacxin phong PRV
la dong té bao dugc chon tir nhém bao gém dong t& bao ST, PK-15, Marc-145,
MDBK, BT, Vero, BHK-21, dong té bao than lon (IBRS-2) va dong té bao than thd
(RK), va dong té bao nguyén bao soi phdi ga hodc té bao so cip 1a té bao so cip than

lon.

32. Phuong phap theo diém 28, trong d6 budc nudi cdy bao gdm viéc cdy timg chung
virut dé bao ché vacxin 1én céc t& bao man cam véi ching dé, v6i mat do té bao ndm
trong khoang tir 1x10%m] dén 5x10%/ml khi nudi cdy trong lo quay, hodc voi mat do té
bao ndm trong khoang tir 5x10%ml dén 1x10”/ml khi nuéi cdy trong huyén phu cing

v6i chat mang ¢6 tic dung dinh két dugc dua vao budng phan tmg sinh hoc.

33. Phuong phap theo diém 32, trong d6 chung virut dé bao ché vacxin phong PRRSV
duogc cdy vé6i hé sb gay nhiém (MOI) 13 0,01-0,5, chiing virut d bao ché vacxin phong
CSFV dugc ciy véi h¢ sb gay nhidm MOI 12 0,1-0,5, va/hodc chung virut dé bao ché
vacxin phong PRV dugc cy vdi hé sé gay nhiém MOI 1a 0,005-0,5.

34. Phuong phap theo diém 28, trong d6 budce b) bao gdm viéc phdi tron virut PRRSV
dé bao ché vacxin thu dugc véi virut CSFV dé bao ché vacxin theo ty 1& TCIDso tir
10000:1 dén 1:1.

35. Phuong phap theo diém 28, trong d6 bude b) bao gdm viéc phdi tron virut PRRSV
dé bao ché vacxin thu dugc vé6i virut PRV dé bao ché vacxin theo ty 1€ TCIDsg tir 1:1
dén 1:30.

36. Phuong phap theo diém 28, trong d6 budc b) bao gbm viéc phdi trén virut PRRSV
dé bao ché vacxin, virut CSFV dé bao ché vacxin va virut PRV dé bao ché vacxin, da
thu duoc, theo ty 1& TCIDso tir 10*:1:10° dén khoang 5:1:6.

37. Phuong phép theo diém 28, trong d6 budc b) con bao gdm viéc phdi tron hdn hop
cua cac dung dich virut thu duoc véi tac nhan bao vé dong lanh.

38. Phuong phap theo diém 37, trong d6 hdn hop ctia cac dung dich virut thu dugce
dugc tron v6i tac nhan bao v¢ dong lanh theo ty 1€ thé tich 1a 75-80 : 25-20.
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39. Ché phdm vacxin dwoc san xuét bing phuong phép theo diém 28.

40. Ché phdm vacxin chira vacxin phong virut gay hoi chtng sinh san va ho hép & lon
(PRRSV) va vacxin phong virut ¢ lgn tht hai, trong d6 vacxin phong virut & lgn thir
hai dugc chon tir nhém bao gém vacxin phong virut gdy bénh st ¢d dién & lon
(CSFV) va vacxin phong virut gdy bénh gid dai (PRV), va trong d6 vacxin phong
PRRSV chta PRRSV giam d¢c luc chira trinh tu nucleotit Nsp2 ma hoa trinh tu
protein Nsp2, trong d6 trinh ty protein Nsp2, khi so sanh véi SEQ ID NO: 11, thi thiéu
doan peptit chira it nhit 20 axit amin ké nhau trong SEQ ID NO: 9, trong d6 vacxin

phong PRRSV va vacxin thit hai vé& co ban khong tre ché mién dich 13n nhau.

41. Ché phém vacxin theo diém 40, trong do doan peptit chira it nhét 1a 30, it nhét 1a
40, it nhat 1 50, it nhit 1a 60, it nhét 1a 70, it nhat 1a 75, it nhat 1a 80, it nhAt 1a 85, it
nhat 1a 90, it nhét 1a 95, it nhét 1a 100, it nhat 1a 105, it nhat 1a 110, it nhit 1a 115 hoic

it nhat 1 120 axit amin k& nhau.
42. Ché pham vacxin theo diém 40, trong d6 doan peptit bao gdm SEQ ID NO: 9.

43. Ché pham vacxin chtra vacxin phong virut gay hdi chiing sinh san va hd hip & lon
(PRRSV) va vacxin phong virut & lgn tht hai, trong d6 vacxin phong virut & lgn tha
hai dugc chon tir nhém bao gdm vacxin phong virut gdy bénh sét ¢b dién & lon
(CSFV) va vacxin phong virut gdy bénh gia dai (PRV), trong d6 vacxin phong PRRSV
chira PRRSV gidm doc luc dugc giam doc luc tir PRRSV ¢6 kha nang gdy bénh cao,
va trong d6 PRRSV giam doc luc chira trinh ty nucleotit Nsp2 duoc ma hod boi trinh
tw ADN, trong d6 trinh tw ADN nay, khi so sanh véi SEQ ID NO: 5, thi thiéu 90
nucleotit khong ké nhau trong SEQ ID NO: 6, trong do vacxin phong PRRSV va

vacxin tht hai vé co ban khong rc ché mién dich 14n nhau.

44. Ché pham vacxin theo diém 43, trong do nucleotit Nsp2 dugc ma hoa bdi trinh tu
twong dong it nhat 90% vé6i SEQ ID NO: 2.

45. Ché phim vacxin theo diém 44, trong d6 nucleotit Nsp2 dugc ma héa bai trinh tu
bao gdbm SEQ ID NO: 2.

46. Ché phdm vacxin chira vacxin phong virut gdy hdi ching sinh san va ho hip & lon
(PRRSV) va vacxin phong virut ¢ lon thu hai, trong d6 vacxin phong virut & lon thu

hai dugc chon tir nhom bao gdm vacxin phong virut gy bénh sbt ¢d dién & lon
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(CSFV) va vacxin phong virut gdy bénh gid dai (PRV), va trong d6 vacxin phong
PRRSV chira PRRSV gidm dc luc chira trinh ty nucleotit Nsp2 dugc ma hoa badi trinh
tu ADN c6 do twong ddng trinh ty it nhit 90% v&i SEQ ID NO: 2, trong d6 vacxin

phong PRRSV va vacxin thir hai vé co ban khong e ché mién dich 13n nhau.

47. Ché phdm vacxin chira vacxin phong virut gy hoi chung sinh san va ho hép & lon
(PRRSV) va vacxin phong virut & lon tht hai, trong d6 vacxin phong virut & lon thir
hai dugc chon tir nhém bao gdm vacxin phong virut gdy bénh st ¢6 dién & lon
(CSFV) va vacxin phong virut gdy bénh gia dai (PRV), va trong dé vacxin phong
PRRSV chira PRRSV gidm doc luc chtra trinh tu nucleotit Nsp2 ma hoa trinh ty
protein Nsp2 c6 dd tuong dong trinh ty it nhit 90% véi trinh tu protein Nsp2 dugc ma
héa boi SEQ ID NO: 2, trong d6 vacxin phong PRRSV va vacxin thtr hai vé co ban

khong trc ché mién dich 1an nhau.
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360 nucleotit k& nhau, ving mat trong trinh tw ma hoa Nsp2 cta chung PRRSV TIM

5 10 i5 20 25 30 35 44 435

TCAAGTOGTTAAGATCACACGUCCAAAATACTCAGUTCAAGCCATC
ATCGACTCTGGCGGLCCTTGCAGTOGOUATCTCUAAAAGGAAAAA
GAAGUATGOCTCAGCATCATOGCUTCAGGCTTGTGATGUGTCCAAG
CTTOGOGTOATCOTGUTACGUCAGOAGTGOGCTCTCTCOGOCATOTGGGATA
GGOTTGACATCGCTGACTTGGUGCAACACUTCTGOTTACCAGGCGT
TTCOGCATCTTAAATGGUAGTTTGAGTT ICTCCCAAAGATGATTCTCG
AGACACCGCCGLCCCACCCGTGCGGGTTTGTOATGTTACCTCGCAC
GUCTOGCACCTTCOGTGAGTGCAGAGAGTGACCTCACCATT

Fig.1

Trinh ty axit amin protein, ving mit trong protein Nsp2 cua chung PRRSV TIM

L 3 3

5 1o 13 20 25 U 25 40 45 50

PV B UV

SEVEITRPRYSAQAIDSGOGPUSGE EXEACLSIMREACDASKLGDPA
TOQEWLSRMWDRVDMLUTWRNTSAYOQAFRILNGRFEFLPKMILETPPPHPC
GFVMIPRTPAPEVSA ESDLT

Fig.2

ARN polymeraza Protein c4u triic

v« R g v >

GenNsp2 | So dd cAu tric gen cia ARN virut PRRSV cb dién

SRR AR B
A\ S m *# 90 nucleotit bi khuyét trong gen Nsp2 ctia PRRSV c6 kha néng gy bénh cao
90 nucleotit bi khuyét

N&W \\‘ e 360 nucleotit bi khuyet trong gen Nsp2 cia chiing TIM-F92 dé ché vacxin
H
360 nucleotit bi khuyét

Fig.3
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attccaactt
acgaggatct
gecgettgegg

tgatccctgg

ataagggcgg

ttcaggggga

tctctccacc
cagggtgttt
ccttcctcetg
agagccactc
ggcctgetgg
tcaacaaaga
agttctaaag
cgtccctggg
agcaactcat
cccttttgag
ggceggagga
ccccaaggag
agtggacatg
gtaccaatac
gtttgactcg
ctatcaaacc
tcttcggaca
gagttggatc
cctcagaatc
ccggtttggc
tgcgactact
gcacgagggt
agggaactgt
tgagaccacc
tgtgaatacc
tagcgccaag
gatgtcccct

tcttgtttcc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



ccggatgegg
atgcacttgc
cgtccggttt
ggaggagatc
gaggactgct
aagattgatc
agagtttccc
gttgaggcga
cctceccgtga
tccaattgct
gcactctcta
ggcccgegac
ctgctagaac
gtcgatttaa
agagttcaac
gctccgegea
cctaacggtt
atgacaccta
acacctttga
acgcaccagg
cccctaacac
gtcctgagtg
agctccctgg
actgacgagc
caacctgcca
cccgcagata

gtggacgges

ctgagctgcc

tcgaaatttc
ctagcagtac
ccececggecege
atcatgacca
gctgccatca
agtacctccg
cgccgagegc
cgaatcagac
ctcaagagcc
attaccctgc
agttggaaga
cecgtgetgcec
tagccaacac
aagcttgggt
ctcgaagaac
ggaaggtcag
cggaagaaac
tgagtgagcc
gtggetcggc
atgagcctct
catcgcagaa
aaatctcgga
gttcagtggc
tgcttgaccg
aagatccccg
caggtggtgt
ggggeccgtt

aggtttttag

cggatttgat
catcccagcc
tactacgtgg
ggtgtgectta
gaataaaacc
tgacgcaaca
agcggacacc
aaccgaacaa
tttggecgag
acaaggtgac
ggttgtcctg
gagcgggctc
ccaggcgact
caaaagctac
aaagtctgtc
atccgattgc
tgtcggteggt
cgtacttgtg
accagttcct
ggatttgtct
catgggcatc
tatactaaat
caccgaggat
gggtccctceg
gatgtcgecg
cggctcattce
aagaacggta

cctegtttcc

24240

cctgectgec
gctctggecg
actgtttcgc
gggaaaatca
aaccgggcta
agtcttgagg
tcctttgatt
cctcacgtca
gactcggtcc
gaggttcatc
gaagaatatg
gacgagctta
tcagaaatga
ccgeggtgga
aaaagtttgc
ggcageeegg
ctcctcaatt
ccecgegtcegce
gcaccgegta
gcgtcectcac
ctggaggcgs
gacaccaacc
gttccacgcea
gcaccctcca
cgggagtctg
actgatttgc
aaaacaaaag

catctcccta
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ttgaccgact
aattgtccga
aattctatgc
tcagcctttg
ctccggaaga
aatgcttggc
ggaatgttgt
actcatgctg
ctctgaccgc
accgtgagag
ggctcatgtc
aagaccagat
tggcctgggc
caccaccacc
cagaggacaa
ttttgatggg
ttccgacacc
gacgtgtccc
gaactgtgac
aaacggaata
gggggcaaga
ctgcacctgt
tcctcgggaa
agggagaacc
acgagagcat
cgtcttcaga
cagaaaggct

ttttcttctc

ggctaaggta
cgactccaac
tcgtcataga
tcaagttatt
ggtcgeggea
caaacttgag
gcttcctggg
caccccggtce
cttctcactg
gttaaattcc
cactggactt
ggaggaggat
ggctgagcag
ccctccacca
gcctgtcecect
cgacaatgtc
atccgagccg
caagctgatg
aacaacgctg
tgaggcttcc
agctgaggga
gtcatcaagc
aataggagac
ggtctgtgac
aatagttccg
tggtgtggat
cttagatcaa

acacctcttc

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



aaatctgaca
ctctttttat
gggtcttctc
ctgttcaagc
aggaacgtcc
gtgggecececg
atctggcact
gtgctttctc
gagatcgcct
tgcgatcggt
gggtgctgga
cagctggatg
caggccgtaa
ccaaaagtgg
aaagttgatc
tctggctatt
ctaaagatca
catgttgcect
tcctgeggtg
ggacctggct
ttgacagcac
gtctccatcg
ctcgcaatcg
tggttgeget
tctgtaaata
ggtcgttata
ggcceceegeg
cgcecgtgetg

cttgagggcg

gtggttattc
gttacagtta
ggcgtgtgeg
ctgtgtccga
ttcattcttt
tcggtctegg
ttttgcttag
aaggtaggtsg
tcaacgtgtt
tttgcgcacc
ccggeeggag
agaagaggat
agtgcttgceg
tcaaagtttc
ctgagtgcag
ccaccgcgaa
ggcaaatttc
gctcgatggc
ccggtaccaa
ctctttgcac
ttgtggcggs
gaggcatggc
ctagttatgt
ggtcctettt
taccctcggg
ctaacattgc
gtgtcgecege
cgctgactgg

ctttcagaac

tccgggtgat
cccattcttc
aatggggstt
cccagtcggce
tgagcttctc
ccttgeccatt
gcttggcatt
taaaaagtgc
cccttttaca
aaaaggcatg
tcccattgag
tacggctaga
ggtattacag
cgctattcca
aatcgtggtt
cctegtectt
caagccttca
gttacacatg
cgatccgtgg
gtctagattg
attcggectt
tcataggttg
ttgggtacct
gcaccccctce
aatcttggcec
tggtctegtc
cttggccacc
tcgtaccatg

tcaaaaaccc

24240

tgggettttg
ggttttgctc
tttggctget
actgcttgtg
aaaccttggg
cttggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gaccccattt
caaccttctg
actgtggtcg
gcggeteees
ttccgagctc
gatcccgata
ggtacggggs
gggggagecc
cttgctggte
tgcactaacc
tgcatctccc
caagagattg
agttgtaagg
cttacctggt
accatcctgt
gtggtgttat
accccttatg
gcgecagatg
ctgttcaccc

tcactgaaca
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cagcttttac
ccctettggg
ggttggettt
agtttgactc
accctgtccg
Tactgggegg
gtgtcttggc
gtgtaagaac
ggtcgtcact
ttctcgccac
aaaaacccat
ctcagcctta
cgatggtggc
ctttctttcc
cttttactac
actttgccca
cacacctcat
tttatgtaac
cgtttgetgt
aacacggcct
ccttggtcegt
ctgacatgtt
tgectttgtgt
gettggtgtt
tggtttctct
acattcatca
gaacctactt
cgtctcagcet

ccgtcaatgt

tctattttgce
tgtattttct
tgctgttggt
gccagagtgt
cagccttgtt
ggcacgctac
tggagcttat
tgctcctaat
catcgacctg
tgggtggcegt
cgegttcegcc
tgatcccaac
cgaggcagtc
cgctggagtg
agccctecgg
gctgaatgga
tgctgecttg
tgcagtgges
ccctggetat
caccttgccc
tttgatcttt
gtgcatctta
gttteccttgt
tttcttgatt
ctggctttta
ttacaccagt
ggctgecgtce
tgggtccctce

ggtcgggtcc

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



tccatgggcet
catgtcctta
tttgatgtaa
aaggcccagt
gttgaacccg
ggatccccag
caaggaggag
ctgagcgagt
ggcagtcaca
gccaaacccg
ctgtggagaa
aatgagattc
tcttggctca
aacagaaaca
gatcttgegg
ttcctgeccc

cacctccttg

ggcgatgggs
gaagggetgt
agactcactg
tctgegtcca
ctaagaattg
ctcgaggctt
cttggccaca
ctccaagcta
gacccaaccc
gagaacggtc

atggaagccg

ctggecggagt
cgggtaactc
aaggggactt
tctgcgagga
gtgttattgg
tgattaccga
gcattgtcac
tgagtgaatt
taattaatga
aactggaagg

tgatggggca

tcccagetgt
caccatggtc
gatggtctct
taactcaagg
ggatgatggt
ccataatttt
tgttctcttc
cgcaatcctg
acgaggactt
acatgaggaa
aacttgctca
tcgecgatac
cgecectgttgg
ttgagactag
ccgcaccccc
Ccaatgcctg

tcggeatttt

gttcactatt
agctagggtt
cgccatagcet
tgggtggact
gaatgggttc
agccggtgag
gcgececctca
cttcgctgga
cacatgcgag
aggcctttcec
tgcctggacg
tctggtccegg
tgcgcaagtc
tggtttttac
gcatccgtta
tgtgacctcg
gtacttgttt
ggectttcttc
tgggatgagt
ggatttcctt
tgcagcgggc
gttggtacag
cgtggcaccc
cagcatcttc
agtccttgcce
gccegtacct

ggeggatgag

tgtcatggac

24240

gacgggaaaa
tccggggteg
gattgcccga
ggtcgegect
gcecttetget
cttgtcggceg
ggccagtttt
cctaaggtcc
gtgccttcag
acagttcaac
cccttggttg
agtgttttct
ctgatgatca
agccttggtg
caggtggtaa
ccagtcccag
aagtaccgct
ttgcgatact
catgagtcgc
acgaaatgga
caatttatcg
gttgataagg
caactctcgc
gacctaaagg
gggtccaaaa
gtgcccatcc
gaccgtttga

gggaaaaagt
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tcaagtgegt
gcttcaatca
attggcaagg
attggctgac
tcaccgegtg
ttcacacagg
gtaatgtgaa
cgctecggtga
atctttgtgc
ttctgtgtgt
ctgtggggtt
cctttgggat
ggcttctgac
caataaccag
tgaacttaag
tgatcgegtg
gccttcacaa
ttgccgaggg
tgactggtgc
ctgattttaa
aggctgctta
tccgaggcac
ccggtgacat
ttggtagcac
tgactgtggc
ctctcccacc
acaagaagaa

accagaaatt

gactgccgea
aatgcttgac
ggttgctccc
atcctctgge
tggcgattct
atcaaacaaa
gcccatcaag
tgtgaaaatt
cctgettgcet
gtttttecctce
tttcatcctg
gtttgtgcta
agcagccctt
ttttgtcgcea
cacctatgcc
tggtgttgtg
tgtccttgtt
aaagttgagg
cctcgeccatg
gtgetttgtt
tgcaaaagca
catggccaaa
tgttgttgec
caagcatact
gegtgtcegtt
gaaagttctg
gaggcgeagg

ttgggacaag

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900



aattccggtg
agaactggcg
attgaagata
gccaaccccg
cttggtatga
ataattgaca
gcctgacccg
aatttcacaa
agctaaaaga
tcgtgctect
catctcctaa
gggattttga
cttgtgatat
ttaggggcaa
cttacaaaac
atgctactcc
agttgtatgt
gccctaaaca
atgatttgtc
tgttcgccca
attctatggc
aaatcgacgt
ccctcaagaa
tcattgegtt
cgttcaactc
taggcaggtg
getggtttge
acgtgctgaa

gtggecctgtc

atgtgtttta
accctgtcga
aggtttacaa
agaatagaag
tgaacgtcga
aactccaggg
ctgtggtcgc
ccggaccttc
cgecggttgag
gcgctctgcea
gttactcgcc
ggccgaggcet
taggcgeggc
ccctgagegsg
ccccagtgac
ggtgactgat
gccgaccatt
gttaacagag
cacccaaggc
cgtgggtaag
tggaataaat
tctgtgcgcea
acagtactgt
ggcccatcgg
gcccatcgec
ccttgaagct
cgccaatctt
ctgctgccac

gtctggcegac

tgaggaggtc
ctttgatcct
tgtcttcacc
agctcagtgg
cggcgaactg
cctgactaag
ggcggcttag
accccaggac
cacaaccaac
gttccttcge
cgccacgggc
actaaagagg
gacgcacctg
gtaaaaggag
actggaagcc
gggegcetecg
ccagcgtccg
cacggttgtg
tttgttttge
tgcccgececg
gggaacaggt
caggctgtgc
gggaagaaga
gcagcgttga
ctcgggaaaa
gatcttgegt
ctttatgaac
gacttactgg

ccgattacct

24240

catattagca
gagacaggga
tccccatctg
gaagccgcecea
actgccaaag
gagcagtgtt
ttgttactga
ctgtgaactt
atccggttgc
ttatagatgt
cgggaaacac
aagttgcact
aaattggtct
ttttacagaa
cggtgcacgc
tcttggctac
tccttgatta
aggatgctgc
ctggagttct
ttcatcggcc
ttccaaccaa
gagaaaactg
agactaggac
gtggtgttac
acaaatttaa
cctgecgatcg
tcgectgtge
tcacgcagtc

ctgtgtcaaa
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cagacgagtg
ttcagtgtgg
gtaggagatt
agctttccgt
aactggagaa
taaactgcta
gacagcggta
aaaagtggcc
cagaccggtt
cttgatctcc
tgggattgat
cagtgcgcaa
cccttataag
tacaaggttt
ggctgectgce
aaccatgccc
tcttgattct
attaagagac
tcgeettgtg
ttccacttac
ggacattcag
gcaaactgtt
aatacttggce
ccagggcttc
ggagctacaa
atccacacct
tgaggagcat
cggegegetg

caccatttac

ggagtgcctt
gcatatcacc
cttggtcccc
ggagcaagcc
actgaaaaga
gccgecageg
aaaatagtca
agtgaggttg
gatggtggtg
ggcgctgata
ggcacgcttt
ataatacagg
ttgtaccctg
ggagacatac
ctcacgccta
tctggetttg
aggcctgact
ctctccaagt
cggaagtacc
cctgctaaga
agcgtccctg
accccttgta
accaataact
atgaaaaaag
gceceeggtece
gcaattgtcc
ctaccgtcgt
actaagagag

agcttagtga

6960

7020

7080

7140

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



tatatgcaca
ttctgcaaga
cggacgacct
aacatctgaa
caccatcatt
ggatcctcgc
cggcggetgc
aagagctcgt
caccgttctt
gaatgtgcgg
gtgtttacca
cgggttctgg
atgaggtgtt
agggtctcac
ggcgtggceat
tgctcecctac
ggtttatcat
atggtgatgt
ggacgtgceg
ccggeccatg
atgaagcggc
cttgcctagg
ttgacatcat
atgccattca
cctacgtgga
aggacggcegc
atttgcccac

ggcatgctat

gcacatggtg
ccagctgaag
tgtgctgtat
ccttatgcectg
cctaggttgc
ggcectegece
aatactcatg

ggttgggata

cttgtccatg
gtactgcggg
cacccacttc
ttcttgtagt
agaacaagtt
ccctcttgac
caggggaaat
ttgtaaagag
cggceccaccce
catttacacg
gttcaacgtt
ggttcgcatc
gtattgcaat
ggacttcaaa
gcctcagacc
accagattac
aaaacctgtc
cattactatc
taaagattca

cttcgtgtat

ctcagttact
tttgaggaca
gcecgagtctce
ggtttccaga
aggataataa
taccacatga
gacagctgtg
gcgeagtgesg
tgggaaaaac
gececeeggctce
caccagcatt
gagtgcgaac
ccgtacaagc
ccaggtagat
gaagtcgacc
atcaacatgg
getgctggga
ccaactcacc
ccagcaggta
ttggeeggeg
caccttgacg
caactccacc
caattaaaga
agggacaaac
aggtacgggc
gactccagtc
ctcaacaggc

gacccacaca

24240

tcaaaagtgc
tgctcaaggt
cctccatgcc
cggacccaaa
atgggcgcca
aggcgagcaa
cttgtttgga
cccgcaagga
tcaggtccaa
cgtacgccac
gtcctgttat
ccccectagg
ctccgeggac
accagactcg
taccagacgg
tcgetgtcegce
aaacacactg
agaccatgct
Ccaacgctgca
gttggtgtcc
tcttgaggct
ctgtgggttt
ccatctggag
ttatggccat
aagtcctcac
aaggcgccac
aaagagctct

ggcaattgca
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tcaccctcat
tcaacccctg
aaactaccac
gaagacaacc
gctggtcect
tgtttctgaa
gtatgatcct
cggctacagc
tcatgagggs
tgecctgtggt
aatctggtgt
aaaaggcaca
tgtgatcatg
ccgecggattg
tgattacgcc
ctctaacgtg
gcttcttcaa
cgacatgatt
attccctgec
tggcaagaac
tctcagtaaa
tgactcccat
gttcgggcag
ggtcaacacg
cccctaccac
atttgatgtg
tgttgctatc

gagcatgttt

ggeccttectgt
accgtctatt
tggtgesgttyg
atcacagact
aaccgtgaca
tactacgcct
gaatggtttg
tttcctggec
aagaagtcca
ctcgatgtct
ggccacccgg
agccctctag
catgtggagc
gtctccgtta
agtaccgcct
ttgcgcagcea
Ccaagtccagg
agggctttgg
cccteccecgta
tccttectgg
acaactctca
tgctatgtat
aatatctgtg
acccgtgtga
agggaccgag
gttacactgc
accagggcaa

gatcttcccg

8700

8760

8820

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



cgagaggcac
gaaacaacag
cagataagcg
cccecgctcecc
ttgctaaact
aaaggtggcc
gecattggtgce
catactatct
gcaccggecg
ctgagtccct
atcacgttac
gggtttcgag
cagaccttga
actttaagga
gcecgecattt
attctactgt
ggtccaccca
ttctgtctag
agttctcgct
cgtatctgta
gggegegecea
ccecegggecc
aaagcctcett
ccattgttga
tggtggtctt
accctgagca
cccacctggg
attgatgaaa

tggaaacagg

acccgtcaac
agaaatcacg
cgttgtagat
caaggtcgcg
cccggeagaa
agatcggctg
cggctatatg
cacaaaattt
aattgaggta
cccacatgcec
ctccaaatac
ccccgggaaa
agcgtacctc
ggttcgactg
tacctggtat
gtacttggac
ttggggagct
tgcataccat
tgatgatcca
cgagtttact
gaaagggaaa
tgtcattgaa
tgacaaaatt
tatcatcata
atgcatcaga
attacagaag
gcgtcaaaca
tggtgtcgeg

tggtgagcga

ctcgcagtgc
gttgctcagg
tctctccgeg
cataacttgg
cttgcacccc
gtagccagcc
gtgggcccect
gttagaggcg
gattgtcgag
ttcatcggeg
cttccgeget
gccgegaaag
cacccagaga
atggtatgga
caacttgcaa
ccctgeatgg
gacctcgcag
ggtgaaatgc
gtaaggtaca
ggaaatggty
atttataaag
ccaactttag
ggccaacttt
tttttggcca
ctggtttgct
atcttatgag
ccctttgggg
tcgaatgtac

ggctacattg

24240

accgtgacga
ctctaggcaa
ctatttgcgc
gattccattt
actggcccgt
tccgecectat
cggtgttttt
aggctcaagt
agtatcttga
atgtcaaagg
tccttcccaa
cagtttgcac
cccagtccag
aagacaagac
gctacgcctc
gcecectgetct
tcacccctta
ctccaggtta
aacacacctg
aggactggga
ctaatgccac
gcctgaattg
ttgtggatgc
ttttgtttgg
ccgecggtact
gecetttettt
gtgectttggc
cgcgtcatgg

tctcgcatta
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acagctgatc
tggagataaa
agacctggaa
ctcacctgat
ggtgacaacc
ccataaatat
aggcacccct
gcttccggag
tgatcgggag
taccaccgtt
ggaatcagtt
attgacggat
gtgctggaaa
ggcctatttt
atacatccga
ttgcaacagg
tgattacggt
caaaattctg
gggatttgaa
ggattacaat
cagcatgagg
aaatgaaatg
tttcacggaa
Cttcacaatc
ccgtgegegce
ctcagtgtca
accataaggt

aaaaagcagg

gtggtttgga

gtattagaca
ttcagggcca
gggtcgagct
ttgactcagt
cagaacaatg
agccgegegt
gegggttgtgt
acagtcttca
cgagaagttg
gggggatgtc
gecggtggteg
gtgtacctcc
gtgatgttgg
caacttgaag
gttcctgtta
agggttgtcg
gccaaaatta
gegtgegegg
tcggatacag
gatgcgtttc
tttcattttc
gggtctatgc
tttctggtgt
gccggttggc
tctaccgttc
ggtagacatt
gtcaaccctg
gcaggctgcc

tgtggtggct

10380

10440

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



cattttcaac
cccatgctgce
ttggatcagg
cagcaatggc
ctttttgttg
ttaggggcaa
cccggeaggce
atgaccgatg
ccagcgaagg
cggcccagtt
tcaagcacca
acaatatttc
ttcacctgga
ttctcaggeg
caccaccgca
ctcgtcctct
gtacatcacc
catgctttct
gtttggcaat
cgtcaaggag
gacacctgag
caatttgaat
ctttttttgt
aacagctctc
tggctggcac
cacattgttt
actgtgtcca

tgtgctetgg

atcttgecgce
acaacctgcg
tgtttgccat
taatagctgt
tgectgtggtt
cttttctttt
agccgecgag
tagtgagaac
ccacttgacc
ccatcccgag
actcatctgc
agccgtattt
atggctacgc
ttcgcctgea
gcatcaggct
ccgacgattc
atcactgcca
tcttgecttt
gtgtcaggca
tttacccaac
accatgaggt
gttcaagtat
ggtgtatcgt
atattcagtt
aaaaatttga
cctatgtggc
ccgccggata

ctgecgetgat

tattgaagcc
cttgacaggg
tttcccaacc
acattcctcc
gcgaattcca
gaactcatgg
atccttgaac
gatcatgacg
agtgtttacg
atatttggga
gctgttcatg
cagacctact
cctttetttt
agccatgttt
tcgttgtect
gcaaaagttc
atgtcacaga
tctatgcttc
tcgtggetgt
gctccttagt
gggcaaccgt

gttggggaag

gcecgtectat
gatttataac
ctgggcagtg
actcaccacc
ttatcacggg

ttgetttgtc

24240

gagacttgta
tcaaatgtaa
cctggttccc
atattttcct
atgctacgtt
tgaattacac
ccggcaagtc
aactagggtt
cctggttggc
tagggaatgt
acggggataa
accaacacca
cctcttggtt
cagttcgagt
ccaggacatc
tcagtgccge
tgaaaattat
cgagatgagt
gtgcgtcaac
ggtcgatcat
tttagcctgt
tgcttgaccg
cttgetgtgc
ttaacgctat
gagacttttg
agccatttcc
cggtatgtct

attaggcttg

-100-

aatatttggc
ccatagtgta
ggccaaagct
ccgttgeagce
ctgtttttgg
ggtatgcccg
tttttggtgc
catggttccg
gttcctgtcec
gagtcaagtt
cgccaccttg
ggtcgacgge
ggttttaaat
ctttcggaca
agctgectta
acggcgatag
ctacattctt
gaaaagggat
tttaccagct
gtgcgactgce
ctttttgcca
cgtgectgttg
tcgtcaacgce
gtgagctgaa
tcatcttccc
ttgacacagt
tgagtagcat

cgaagaactg

ttcccggceta
taatagtact
tcatgatttt
ttcttgtact
tttccgetgg
ctttgcccaa
aggatagggc
cctggectcet
ttcagctaca
tatgttgaca
cctcgeccatg
ggcaattggt
gtttcgtggt
tcaaaaccaa
ggcatggcga
ggacgcccgt
ctgatctcct
tcaaagtggt
acgtccaaca
ttcatttcat
tccctactgg
ctcgcgattg
cagcaacaac
tggcacagat
cgtgttgact
tggtctggec
ttacgcagtc

catgtcctgg

12120

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



cgctactctt
tggeggtegc
gacctcaaga
gaacgatggg
ttttggegtt
gccgactget
acatgacatt
ttgcacttct
gcegtttgtg
ccgegggett
gctccactac
gaaaagctgt
cagcaaaaga
aagatcatcg
aaaaacccgg
acccctagtg
ggaacttgtg
acgcaacata
attctttggc
ctgtgcctct
gagaaccatg
<21e> 4
<211> 2850
<212> ADN
<213>

<400> 4

gtaccagata
ccgtcattgt
gagttgtget
gtcgtctcta
ttccattacc
agggcttctg
cgtgcacttt
ttggggagtsy
cttgctaggce
tcatccgatt
ggtcaacggc
taagcaggga
aaaagaaggg
cccaacaaaa
ggaagcccca
agcggcaatt
ccctgtcaga
ctgtgecgtct
acctcagtgt
aagtcaccta

cggccgtaat

taccaacttc
ggagaaaggse
tgatggttcc
gacgacttct
tacacgccag
caccttttga
gagagcacaa
tactcagcca
cgcaagtaca
gcggcaaatg
acattggtgc
gtggtaaacc
gaatggccag
ccagtccaga
tttccctcta
gtgtctgtcg
ttcagggagg
gatccgegece
tagaattggg
ttcaattagg

taaaaa

24240

cttctggaca
ggtaaggtty
gcggcaaccc
gcaatgatag
tgatgatata
tctttctgaa
atagggtcgc
tagaaacctg
ttctggeccc
ataaccacgc
ccgggttgaa
ttgttaaata
ccagtcaatc
ggcaagggac
gcgactgaag
tcgatccaga
ataagttaca
acagcatcac
agaatgtgtg

gcgaccgtgt

ctaagggcaa
aggtcgaagg
ctttaaccag
cacagctcca
tgctctaaag
ttgtgetttt
gctcactatg
gaaattcatc
tgcccaccac
atttgtcgtc
aagcctcgtg
tgccaaataa
agctgtgeca
cggggaagaa
atgacgtcag
ctgccttcaa
ctgtggagtt
cctcagcatg
gtgaatggca

gggggtaaag

Virut gay hdi ching sinh san va hd hdp & 1lon

gccggaaaga gagcaaggaa accgecgctct ggtgegacta ctatggtcegce

tcgtccgete atgaaacccg geaggeccacg aagcacgagg gtgeecggege

gagcatctca agcgctactc tccgectgee gaagggaact gtggttggea

gccatcgcca accggatggt gaattccaac tttgagacca cccttectga

-101-

actctatcgt
tcacctgatc
agtttcagcg
cagaaggtgc
gtaagtcgcg
accttcgggt
ggagcagtag
acctccagat
gtcgaaagtg
cggegtececg
ttgggtggca
caacggcaag
aatgctgggt
aaataggaag
gcatcacttt
tcagggtgcet
tagtttgceceg
atgggctggc
ctgattgaca

tttaattggc

tcatcacgcect
taacaaggct

ctgcatttcc

aagagtaagg

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

14966

69

120

180

240



ccttcagatg
cctgeggect
ggtgagcatt
tgtgttcagg
tccggatttg
accatcccag
gctactacgt
caggtgtgct
cagaataaaa
cgtggcgcaa
gctgeggaca
acaaccgaac
cctttgggca
gcacaaggtg
gaggttgtcc
ccgagegggce
acccaggcega
gtcaaaagct
acaaagtctg
agatccgatt
actgtcggtg
cccgtacttg
gcaccagttc
ctggatttgt
aacatgggta
gatatactaa
aagatcacac
gggcatctcc

tccaagcttg

actgggccac
tggacaggaa
ggactgtctc
gttgttgtga
atcctgcectg
ccgetetgge
ggactgtttc
tagggaaaat
ccaaccgggc
caagtcttga
cctecectttga
aacctcacgt
aggactcggt
acgaggttca
tggaagaata
tcgacgagct
cttcagaaat
acccgecggtg
tcaaaagctt
gcggeagecc
gtcccctcaa
tgccagegtc
ctgcaccgceg
ctgegtectc
tcctggaggc
atgacaccaa
gcccaaaata
aaaaggaaaa

gtgatcctgce

tgacgaggat
cggegettgce
tgtgatccct
gcataagggc
ccttgaccga
cgaattgtcc
gcaattctat
catcagcctt
tactccggaa
ggaatgcttg
ttggaatgtt
caactcatgc
ccctctgacc
tcaccgtgag
tgggctcatg
taaagaccag
gatggcctgg
gacaccacca
gccagaggsc
ggttttgatg
tcttccgaca
gcgacgtgtc
tagaactgta
acagacggaa
ggegeegecaa
ccctgeacct
ctcagctcaa
agaagcatgc

tacgcaggag

24240

cttgtgaaca
ggtagcgcca
gggatgtccc
ggtettgttt
ctggctaagg
gacgactcca
gctcgtcata
tgtcaagtta
gaggtcgegg
gccaaacttg
gtgcttcctg
tgcaccctag
gccttctceac
aggttaaatt
tccactggac
atggaggagsg
gcggctgage
cccccaccac
aagcctgtcc
ggcgacaatg
ccatccgagc
cccaagctga
acaacaacgc
tatgaggctt
gaagttgagg
gtgtcatcaa
gccatcatcg
ctcagcatca

tggctctctc

-102-

ccatccaaat
agtacgtgct
ctactttgct
ccececggatgce
taatgcactt
accgtccggt
gaggaggaga
ttgaggattg
caaagattga
agagagtttc
gggttgaggc
tcccteccgt
tgtccaattg
ccgtactctc
ttggcccgeg
atctgctaaa
aggtcgattt
caagagttca
ctgctccgeg
tccctaacgg
cgatgacacc
tgacaccttt
tgacgcacca
tcccectage
aagtcctgag
gcagctccect
actctggegg
tgcgtgaggce

gcatgtggga

cctcaggctc
taaactggag
cccccttgaa
ggtcgaaatt
gcctagceagt
ttccceggec
tcatcatgac
ctgectgccat
tcagtacctc
cccgecgagce
ggcgaatcag
gactcaagag
ctattaccct
taagttggaa
acccgtgcetg
actagccaac
aaaagcttgg
acctcgaaga
caggaaggtc
ttcggaagaa
tatgagtgag
gagtgggtcg
ggatgagcct
accatcgcag
tgaaatctcg
gtcaagtgtt
gccttgeagt
ttgtgatgceg

tagggttgac

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



atgctgactt
gagtttctcc
ttacctcgca
gccaccgagg
cggggtccct
cggatgtcgc
gtcggctcat
ttaagaacgg
agcctcgttt
tctccgggtg
tacccattct
cgaatggggs
gacccagtcg
tttgagcttc
ggccttgeca
<210> 5
<211> 2940
<212> ADN
<213>

<400> 5
gctggaaaga

ttgteccgttc
gagcacctca
gccatcgcca
cctccagatg
cctgeggect
ggtgagcatt
tgtgttcagg
tccggatttg

gctatcccag

ggcgcaacac
caaagatgat
cgcctgeacc
atgttccacg
cggcaccctc
cgcgggagtc
tcactgattt
taaaaacaaa
cccatctccc
attggggttt
tcggttttgc
tttttggetg
gcactgcttg
tcaaaccttg

ttcttggcag

gagcaagaaa
gtgaaacccg
aacactactc
accggatggt
actgggctac
tagacaggaa
ggactgtcac
gctgttgtgg
accctgectg

ccgectctgge

gtctgcttac
tctcgagaca
ttccgtgagt
catcctcggg
caagggagaa
tgacgagagc
gcecgtcettcea
agcaggaagg
tattttcttc
tgcagectttt
tccectettg
ctggttggcet
tgagtttgac
ggaccctgtc

gttactgggc

agcacgctct
gcaggccaag
ccecgectgec
gaattccaaa
tgacgaggat
cggtgettgt
tgtgacccct
gcacaagggc
ccttgaccgg

cgaaatgtct

24240

caggcgtttc
ccgeegececc
gcagagagtg
aaaataggag
ccggtetgtg
atgatagctc
gatggtgteg
ctcttagacc
tcacacctct
actctatttt
ggtgtatttt
tttgctgttg
tcgccagagt

cgcagccttg

tgtgcgactg
gagcacgagg
gaagggaatt
tttgaaacca
cttgtgaatg
actagcgcca
gggatgtccc
ggtcttggtt
ctggctgagg

ggcgattecceg

-103-

gcatcttaaa
acccgtgegg
acctcaccat
acaccgacga
accaacctgc
cgcccgeaga
atgtggacgg
aactgagctg
tcaaatctga
gcctetttcet
ctgggtcttc
gtctgttcaa
gtaggaacgt

ttgtgggccc

Virut gady hoi ching sinh san va hdé hdp & lon

ctacagtcgc
ttgeeggege
gtggttggca
cccttcccga
ccatccaaat
agtacgtact
cttctttget
ccccagatgce
tgatgcacct

atcgttcggc

tggcaggttt
gtttgtgatg
tggttcagtg
gectgcttgac
caaagatccc
tacaggtggt
g888888cce
ccaggttttt
cagtggttat
atgttacagt
tcggegtgtg
gcctgtgtcec
ccttcattct

cgtcggtctce

tggccgeget
Caacaaggct
ctgcatttcc
aagagtgaga
cctcagactc
taagctggaa
ccctcttgaa
agtcgaggtc
gcctageagt

ttctceggtc

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2850

60

120

180

240

300

360

420

480

540

600



accaccgtgt
caagtgecget
cagaacaaaa
cgtggtgcaa
gtaatcgaca
acgatcaagc
tccttggaca
gcgcaaggtg
aaggttgttc
ccacgcgggc
gcccagacga
gtcaagaact
acgaagcctg
gggtccgatt
ttggctgtta
gagctggtga
ccggctccaa
ccgatccctg
gcggcaatcc
tatgaggcct
gaagctgagg
gtgtcatcaa
gccatcatcg
cttagtgtca
tggctttctce
caggcgattt

ccgececgecect

gcggagagcg

ggactgtttc
tagggaaaat
ccaaccgggt
caaatcttga
cctecctttga
tgccccaggt
acaactcggt
acgaagttcg
gagaagaata
tcgacgaact
cttcggacat
acccgeggtg
tcaagagctt
gtggcagccc
gtagcccctt
ttgtgtcctc
ttcccgeacc
tgcccgcacc
caccgtacca
ctcccccage
aaaccctgag
gcagctcctt
actcgggegg
tgcgegaggce
gcatgtggga
gcaccttaga
atccgtgtga

accttaccat

gcagttcttt
tatcagcctt
caccccggag
agaatgcttg
ttgggatgtt
caaccagtgt
ccccctgacc
tcaccgtgaa
tgggctcatg
caaagaccag
gatggcctgg
gacaccacca
gccggagaga
ggtttcatta
tgatctcccg
accgcaatgc
tcgcggaact
gcggegtaag
ggacgagccc
accgccgeag
tgaaatctcg
gtccagcgtg
gcecctgeagt
atgtgatgcg
tcgggtggac
tggcaggtta
gtttgtgatg

tggctcagtt

24240

gcccgtcaca
tgtcaggtga
gaggtcgcag
gccaggcettg
gtgctccctg
cgtgectetgg
gccttttceac
agactaaccg
ccaaccgagc
atggaggagg
gcagtcgagc
cccectecgce
aagcctgtcec
ggcgecgatg
accccacctg
atcttcaggc
gtgtctcgac
tttcagcagg
ctggatttgt
agcgesescs
gacatgtcgg
agaatcacac
gggcatctcc
actaagcttg
atgctgactt
aagttcctcc
atgcctcaca

gctactgaag

-104-

gcggaggeaa
ttgaggactg
Caaagattga
agaaagcgceg
gggttgaggc
tccectgttgt
tggctaacta
ccgtgctctc
ctggtccacg
acttgctgaa
aggttgacct
Ccaaaagttca
ccgeeecgeg
tccctaacag
agccggeaac
cggcgacacc
cggtgacacc
tgaaaagatt
ctgcttectc
ttctgggagt
gtaacattaa
gcccaaaata
aagaggtaaa
atgaccctgc
ggcgcaacac
Caaaaatgat
cgcctgeacc

atgttccacg

tcaccctgac
ctgectgttcc
cctgtacctc
cccgecacgce
ggcaacccag
gactcaaaag
ctactaccgt
caagttggaa
gcccacactg
actggctaac
aaaaacttgg
gcctcgaaaa
caggaaggtt
ttgggaagat
accttcaagt
cttgagtgag
cttgagtgag
gagttcggeg
acagactgaa
agaggggcat
acctgegtcc
ctcagctcaa
ggaaacatgc
tacgcaggaa
gtctgtttac
actcgagaca
ttccgtaggt

catcctcgag

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

17490

1800

1860

1920

1980

2040

2100

2160

2220

2280



aaaatagaaa
ccggtagatg
acatcagctc
gatggcgegg
ctctttgacc
tcacgccttt
actctattgt
ggtgtgtttt
tttgctgttg
tcgeccagagt
cgcagecttg
<210> 6

<211> 241
<212> ADN

<213>

<400> 6

atgtcggcga
accaacttgt
cgtccgcagg
atgcggacgg
aactgagccg
tctaccctgg
gectettttt
ctgggtcttc
gtctgttcaa
gtagaaacat

ttgtgggcecc

gatggccaac
caacgacccc
cacaggtggc
gg8g8gseeccey
tcaggttttt
cggtggttat
atgttacagt
tcggegegtt
gcectgtgtcec
ccttcattct

cgteggtctc

24240

cagggaccct
cggatatcgt
geceggetett
tttcggacgg
gacctcgtct
tctcecgggtg
tacccagcect
cgaatggges
gacccagtcg
tttgagcttc

ggtcttgceca

tggccttctc
cgcggagegcc
ttaccgattt
taaaaagaaa
cccatctcecc
attggggttt
ttggtattgc
tttttggetg
gecgetgettg
tcaaaccttg

ttcttggcag

Virut gdy hoi ching sinh san va hd hdp & lon

tttggetgtt agtagcccct ttgatctccec gaccccacct gagecggeaa

tgagctggtg attgtgtcct caccgcaatg catcttcagg ccggegacac

gccggetcca attcccgecac ctcgeggaac tgtgtctcga ccggtgacac

gccgatccct gtgecccgecac cgeggegtaa gtttcagecag gtgaaaagat

g

<210> 7

<211> 87
<212> ADN
<213>

<400> 7

Virut gady hoi ching sinh san va ho hdp & lgn

cgaggataaa
tgacgagagc
gccgecttcea
agctgaaagg
tgttttcttc
tgcagctttt
tcccctettg
ctggttggcet
tgagtttgac
ggaccctgtt

gttactgggc

caccttcaag
ccttgagtga
ccttgagtga

tgagttcggc

cccttgagtg agccgatccc tgtgecccgea ccgeggegta agtttcagca ggtgaaaaga

ttgagttcgg cggcggecaat cccaccg

<210> 8

<211> 360
<212> ADN
<213>

<400> 8

-105-

Virut gay hoi chiing sinh san va ho hdp & 1lgn

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

60

120

180

240

241

60

87



tcaagtgtta
ccttgcagtg
tgtgatgcgt
agggttgaca

ggcaggtttg

tttgtgatgt

<210> 9

<211> 120
<212> PRT
<213>

<400> 9
Ser Ser Val

1

Asp Ser Gly

Ser
35

Cys Leu

Ala
50

Pro Thr

Leu Thr

65

Trp

Gly Arg Phe

His Pro Cys

Ala Glu

115

Ser

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

10
1231
ADN

agatcacacg
ggcatctcca
ccaagcttgg
tgctgacttg
agtttctccc

tacctcgcac

Lys Ile

Gly Pro

20

Ile Met

Gln Glu

Arg Asn

Glu Phe

85

Gly Phe

100

Ser Asp

0

Thr

Cys

Arg

Trp

Thr

70

Leu

Val

Leu

cccaaaatac
aaaggaaaaa
tgatcctgcet
gcgcaacacg
aaagatgatt

gcctgeacct

Virut gy hdi ching sinh

Arg Pro

Ser Gly

Glu Ala

40

Leu Ser

55

Ser Ala

Pro Lys

Met Leu

Thr Ile

120

24240

tcagctcaag
gaagcatgcc
acgcaggagt
tctgettacc
ctcgagacac

tccgtgagtg

Lys Tyr Ser

10

His Leu Gln

25

Cys Asp Ala

Arg Met Trp

Gln Ala

75

Tyr

Met Ile

90

Leu

Pro Thr

105

Arg

virut gay bénh sot c6 dién & 1lgn

-106-

va hdé hédp &

ccatcatcga
tcagcatcat
ggctctctceg
aggecgtttceg
cgccgececca

cagagagtga

lon

Ala Gln Ala

Lys Glu Lys

30

Ser Lys Leu

45

Asp Val

69

Arg

Phe Arg Ile

Glu Thr Pro

Ala Pro

110

Pro

ctctggeggsg
gcgtgaggcet
catgtgggat
catcttaaat
cccgtgeggs

cctcaccatt

Ile
15

Ile
Glu Ala
Gly Asp
Met

Asp

Asn
80

Leu

Pro Pro

95

Ser Val

60

120

180

240

300

360



<400> 10
gtatacgagg

tcagggcctc
aaacggaggs
cagtcgtcag
atgcccaaga
gggagtacga
gctgtacatg
aaccaatggg
cgagtgaggt
ttaaaacaac

gcccggtcag

cggtctacca
aaaggatagg
atggctgcat
gaaatttcac
gtaaagagaa
atgagaagga
accaggtcaa
acaagaataa
tgatagcaat
gtgacaacgg
tgcatgggat
tggagctgaa
gtaagttaca
cctggataca
agtgcgectgt
gaaacaggcc

cagttataga

ttagttcatt
cctccagega
actagccata
tagttcgacg
cacaccttaa
cctgataggg
gcacatggag
agtggaggaa
acacccacaa
actgaagaac
tgggatatat
tagagcccct
tagggtgaca
actgctgaag
cgactgtcca
gaagccagat
cagcagaact
aaagaaaggt
accaccagaa
tatgttgtac
cactaatggt
ctggeegegg
agaaatacag
gagacatgaa
gctgatgaat
gacttgcagg
aacaaccctg

gagcccatgt

ctcgtataca
cggccgaact
gtggcgagct
tgagcagaag
ccctageggg
cgctgcagag
ttgaatcact
ccggtgtacg
tcaacactga
ctacctagga
gtaaaacccg
ctggagtttt
ggtagcgacg
ctggccaaga
ttgtgggtta
aggatcaaca
aggccacctg
aaagttaaag
tccaggaaga
caaccagttg
atccagcatg
aaaatatgca
ggaatgatgg
tggaacaaac
agaacccaag
tacgataaag
accggctgcea

aatttcaatg

24240

cgattggaca
gggctagcca

ccctgggtegg

cccacctcga
ggtcgctagg
gcccactatt
ttgaactttt
atgccacggg
agctaccaca
aaggcgactg
gccectgtcett
ttgacgaagt
gaaagcttta
ggggtgagcc
ccagttgctc
aaggcaaatt
acgctacgat
gaaagaatac
aattagaaaa
aagccgaaaa
ctatgtacct
aaggagtccc
atgccagcga
atggatggtg
cagacttggc
atgctgacat

agaaagggaa

tttccgtgga

-107-

aatcaaaatt
tgcccatagt
tctaagtcct
gatgctacgt
gtgaaatcac
aggctagtat
atacaaaaca
gagaccattg
tgataggggt
caggagegsgce
ttaccaggac
gcagttctgc
ccatacatat
aagaaccctg
cgatgatggc
aaaaatagcc
cgtggtggaa
ccaagacggc
agccctattg
tataactcaa

tagaggggtt

aacccacctg
ggggacaaac
taactggcac
agaaggccct
caacgtggtc
aaatttttct

ggataccttg

ataatttggt
aggactagca
gagtacagga
ggacgaggsc
accacgtgat
aaaaatctct
aacaaacaaa
ttcggagacc
agaggcaaca
aaccatctag
tacatgggcc
gaggtgacca
gtgtgcatcg
aagtggatta
gcaagtggga
ccaaaagagc
ggagtaaaat
ctgtaccaca
gcatggecegg
tggaacctga
aacagaagct
gccacagacg
tatacgtgct
aatatagacc
ccggtcaagg
acccaggcta
tttgecgggta

tatggggatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



atgagtgcgg
ctatagagaa
gcactgectgg
cgccttactg
cagcttgect
aagacggaaa
tggttgttct
acgtgattcc
cagtagaact
tgtgtattag
caggacaggt
gcgcatcaac
aaggtgtggt
attacaggta
ccaccacctg
gttgegtggce
cgtcattgca
ccaacccatc
cgagtcctgt
ttgtctgecc
tgaggacaga
gtgtgaccac
catgtgtgaa
gtggcttcga
tggcaaatga
taatcagcac
catcagatga
gtcctgtaat

atgagcccag

cagtttactc
tgccagacag
gaagaggttg
taatgtaaca
ccccaaaaac
gattctccat
gtctgacttc
tcaaccccat
caggactgaa
accagactgg
cgtaaagtta
cattgcattc
atggctgtta
cgcaatatcg
gaaggaatac
aggttccttt
taagaaggct
aactgaggaa
tgttaaggga
aatagggtgg
agtggtaaag
cacagtggaa
aggcgagcca
cttcgatggg
gacaggttac
agaggggagt
aagactgggc
gaaaacctcc

ggacagctac

caggacgcag
ggagcagcga
gagggtagaa
agcaagatag
acaaagataa
gagatggees
gcccctgaaa
gatgaacctg
gacgtaatac
tggccatatg
gtcttacggg
ctcatctgct
ctagtaactg
tcaaccgatg
aaccacgatt
aaagtcacag
ttacccactt
atgggagatg
aagtacaata
acgggtgtca
accttcagga
aatgaagatt
gtggtctaca
cctgacggac
agaatagtag
catgagtgct
cctatgccat
tgtacattca

ttccagcaat

24240

ctctgtacct
gggtgacatc
gcaaaacctg
ggtacatatg
taggccctgg
gccacctatc
cagccagcgce
aaggctgcga
cgtcatcagt
aaaccgaggt
cgctgaggga
tgataaaagt
gggcacaagg
agatagggct
tgcaactgaa
cacttaatgt
ccgtgacatt
acttcaggtc
cgaccttgtt
tagagtgcac
gagacaagcc
tattctattg
caggggesgst
tcccgcatta
attcaacgga
tgatcggtaa
gcagacctaa
actacacaaa

atatgcttaa

-108-

agtagatgga
ttggcteggg
gtttggegcet
gtacactaac
taaatttgac
agaatttctg
gttatacctc
tacgaaccag
ctggaatgtt
ggctctgtta
tttgactagg
attaagggga
ccggctagcc
acttggggcc
tgacgggacc
ggtcagtagg
cgagctcctg
cgggetgtgce
gaacggtagt
agcagtgagc
ctttccgcac
taagttgggg
agtaaaacaa
ccccataggt
ctgtaacaga
cacgactgtc
agagattgtc
aactttgaag

gggtgagtat

atgaccaaca
aggcaactca
tatgccctat
aactgcaccc
accaatgcag
ctgectttctc
attttgcact
ctgaatctaa
ggtgaatatg
tttgaagagg
gtctggaata
cagatcgtgc
tgcaaggaag
ggaggtctca
gtcaaggcca
aggtatttgg
ttcgacggga
ccgtttgata
gctttctatc
ccaacaactc
agaatggatt
ggcaactgga
tgtagatggt
aagtgcattt
gatggcgttg
aaggtgcatg
tctagtgctg
aacaggtact

cagtactggt

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



ttgacctgga
tggtagcact
cagaacaact
taatcaccca
gggatgaacc
tcaagaccat
atggcggttg
tagtagtcgc
cagtggcgac
ccacagtgtc
cctggctaca
gaataggtga
ttctcgtgta
tgctgttgcea
ccctgatect
agattggggc
acgaagttga
caatgacagg
agtggcagtt
agatcataga
tcgaagtcaa
tgtctagtag
gctggtttgg
caacattgag
gaggagaaac
tagccgactt

ggeccggttag

tgaggaatct

tgcgactgac
gttaggagga
cgcecgetggt
cacagacatt
tataaagaaa
aacagtggca
gcagcgactg
tgtgatgttg
cctgagaaca
agcagcgttg
gtaccttatc
gttggattta
ccttatttcc
gtgtgttcca
catactgccc
agaaaagggc
ccaagctggt
caccatgttg
catatatcta
tgaaatagca
ttgggecttt
ggttaaagaa
tgacgaagag
taaaaataaa
ctgcccaaaa
tgaagagaaa
ggaggagtac

cccagtgcta

cgccactcag
agatatgtcc
ttaccattgg
gaggtcgtag
tggatactgc
ttgctcatgg
ccggggacca
ctggcaaaga
gctaagatga
ctaacctgga
agcacagtga
cacactccga
actgcagtgg
acccttttga
acttacgagt
tggttatgga
gaaggggtat
ccattgatca
ctgtacttga
ggagggacca
gacaacgaag
ctgatcatca
gtctatggga
cattgtattt
tgcgggegtt
cactataaga
gcagggtatc

gCaacCaaaag

24240

attacttcgc
tgtggctgat
gccagggtga
tatatttttt
tgctgttcca
ttagtggagt
gctttgacat
gagatccgac
ctaacggact
cctacattag
caggtatctt
ccttgecatc
taacgagatg
tggtttttac
taacgaagct
agaccaactt
acctattccc
aagccatact
tatttgaagt
acttcatctc
aagttagggg
aacacaaagt
tgccgaagtt
tgtgcaccgt
ttgggccacc
ggatcttttt
tgcaatatag

ttaagatgct

-109-

agaatttgtt
agtgacctac
ggtagtgtty
actactctat
tgctatgact
tgccaagggt
ccaactcgceg
tacggtcccc
tagtacggat
tgactattac
tttaataagg
tcatagaccc
gaatctggac
gatgtgggca
atattatctt
caagagggta
gtcaaaacaa
tatcagctgc
atcttactac
aagacttgta
tttgaagaag
gaggaatgaa
ggttggecta
ctgtgaagac
aatgacctgt
tagagaggat
agccagaggg

cctggtcegge

gtcttggteg

gtagttctaa
atagggaact
ttggtcatga
aacaatccag
ggaaagatag
ctgacagtta
ttggttataa
atagccatag
agatacaaga
gtactgaagg
ctctttttca
atagctggat
gacattctca
aaggaagtga
aacgacatat
aagacaagtt
gtcagtaata
ctccacaaga
gccgetttga
ttcttectgt
gtaatggtcc
gtcaaggcag
agagagtgga
ggcatgaccc
caatcagaag
caattgttcc

aatcttggga

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100



cggaggtges
aggtcactga
gtgttatgcc
agataagaag
tggaccatgt
ttgtttgeca
ccggatgcecc
ggactaaagg
catcaggaac
tatttgaggc
ctaaaccaac
cagaaatggt
ctacaggtgc
ataagagagt
tgagacaaaa
acatggccac
agttgcgagc
cccctgaaca
tggccatgac
aagaattcat
ttgctggact
ccaggaacat
actattatag
tggtggteec
tcgatacagg
tgacgggcct
ttgggagagt
attaccatta

Cccaaatcctt

agatttggaa
acatgagaaa
gaggggcacc

gggtttggaa

cacttgtgga
gtcaaataat
ggaaggagct
agccatggtc
tccggetttc
atcaagtgga
caagcttatg
aaagaaaata
cggaaaaacc
cttggtcttg
gcatccaagc
agggataact
cgcaatggtt
attggctatc
cgcaacacca
agccccagat
aaagatacca
ggcagtggag
tggtgaggat
aaccaacgcg
gcttaagtgt
gaagagaatg
aaagcctgga
tgatttactg

tagagagatg

caccttggct
tgtaccacat
acacctagag
actggctggg
aaagacttac
aagatgacag
aggtgttatg
cacttacaaa
tttgatctta
agggtagtcg
agtggaatac
acgaccatga
acggaactcc
atccctctga
atcgcattta
tatgcttcat

gagtactcct

atgggaaaga
gtaggcacgg
gtgatgaaag
gtagaggaga
acagcaaaga
ccatctaacc
atagaatcag
gaaaagagaa
gctgtcacga
agatactaca
caagcacaga

aactatgatt

24240

gggtgctcag

ccatgatgga
cccctgtgag
cgtacacaca
tggtatgtga
atgagtccga
tgttcaaccc
aaactggagg
aaaaccttaa
gcagggtcaa
aaacagtttc
gcaggggaga
ctaggtcagt
gggcggcagc
acctgaggat
acggttactt
tcatattcct
ttcacagatt
taacgaccac
gggaagactt
tgaagagcaa
aattgaaagc
tgagggtegst
gtgttactct
tacggctgtc
ttggggaaca
ggagtcaaga
ggtacggtat

ggagccttta

-110-

agggcctgcec

caaattgact
attccctacc
ccaaggtgsgc
cactatgggc
gtatggagtt
agaggcagtt
agaattcacc
aggctggtca
ggtcggtaag
Caaaagtacc
attcagacaa
catagaagag
agagtcagta
aggggagatsg
ctgtcagatg
tgatgagtac
ttcagagaac
agggcagaaa
aggttcagag
tatgctggtt
taagggttat
aacatcgcag
cccggacttg
acctaagatg
agcccagaga
aaccccecgtt
tgaagatggg

tgaggaggac

gtttgcaaga
gettttttceg
tctctcttaa
atcagttcag
cggacaaggsg
aaaactgatt
aacatatcag
tgtgtgacag
gggctaccga
aatgaggact
acagacttga
ataacccttg

atagggaggc

taccaatata
aaggaagges
ccacaaccta
cactgtgcca
ctgcgggtes
caccctatag
tacttggaca
tttgtgccca
aactcaggct
tccecegtacg
gatgtggttg
cctttcatag
agggesagag
ggttctaaag
ataaacatca

agtctgatga

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840



ttacacaatt
aaaatataat
aaacacaagt
ataactatac
ccacagagga
accaagggac
agaatgccct
atataccagt
acctacagta
tagctcaggg
tccaatttat
tggacactgt
acatcataaa
ggcttggges
aatcaatagc
acagacctca
gcctactgge
ccaagatagt
ttgcccccac
tatcaatcag
agatcatgtc
tggcagccca
ttgtaaagaa
aaataataat
accaccttta
ccggtaggaa
gtgaaggaaa

gtgacagtat

ggaaattctt
ggccaggact
gccagtgcta
cttcctcaac
tgaggactta
cgtagagact
gttagtagcc
agtcacagac
cgccccaaat
ggatgtgcag
gaagtctcag
gacggactat
atatgggctg
tgagactgceg
agaccatgtc
gttcccagga
ctcagctcta
tgaaccggct
ccgattagag
gcgeggaaaa
acaaaatcca
caatgcaatc
cttcttggac
ggetttgttt
tggagttttt
ccttttcact

ggtccgccag

caagtctagc

aataatttgt
gaccacccag
ttcccaaaaa
gcaagaaaat
gcggtagagce
ggcagagcac
ttattcggct
atatactcaa
gctatcaaga
agatgtgtgg
gcactgaagg
gtaaagaaat
tgggggacsc
ttcgctaccc
aaacaagcgg
gacacggaga
gctacttaca
ttggccactc
agcgttgtca
agcgatggtt
gtatccgtgg
gaagccagtg
caggcagcca
gaggcagtgc
tataaggggt
ttaataatgt

ctatcaagta

gtgagggaga

24240

tgatatcaga
aaccaattca
taaagaatgg
taggggatga
tgectgggcett
taaaacaggt
acgtaggata
ttgaagatca
cggaggggaa
aagccatgac
tgaaggaaac
tcatggaggc
acacagcctt
tggtagtgaa
ccacagactt
cacaacaaga
catacaaaag
tgccctatgce
tattaagtac
tgctaggcac
gcatagcagt
agcagaaaag
cagatgaatt
agacagtcgg
gggaggcaaa
tcgaggetgt
attacatact

tggcaatcag

-111-

tgaactacca
gctggegtac
agaggtgact
tgtaccccect
agactggccg
agttggtcta
tcaggcgctt
caggttggaa
ggagacagaa
caattatgca
ccctacttac
gctggcagac
atataagagc
gtggctggea
ggtcgtttac
cggaaggaaa
ctggaattac
cgccacagcet
cgcaatctac
ggggettagt
catgctaggg
aacactactc
agtcaaggag
caaccctctt
agagttggcc
ggaactgctg
agagcttttg

ctgggcccct

atggcagtaa
aacagctacg
gacagttacg
tacgtgtatg
gaccctggaa
tcaacagctg
tcaaagaggc
gacaccacac
ttgaaggagc
agagagggta
aaggagacaa
agtaaagaag
atcagtgcca
tttggeestsg
tatatcatca
tttgtggcca
aataacctgt
Cctcaaattat
aagacctacc
gcggctatgg

gtaggggccg

atgaaagtct
agtcctgaga
agacttgtat
caaaggacag
ggagtagaca
tataagttcc

gccectttca

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520



gttgtgattg
tggagacgaa
tgagactctt
ggaactacag
gaatggaagg
acagcaaaac
tgctcaagag
acaaacacct
aaatgaagag
ttgaattggt
cctggetggc
agaaagtaac
caacagacgt
cgacagtgtt
taggtgaagg
aaggtgcaga
gagtgaagac
atatgatgag
tgaaatttgt
tgggcaggcc
aggaccaaat
ccaacattaa
ccaaacagtt
attctatgaa
ccttgtttga
tggtctctgce
tggggaccat
gggagttggt

acaacgattg

gacaccgacg
atgcccctgt
ggaggaggaa
ggtgacaaaa
gcatgtggaa
aatattggca
gcacacaggg
gatagagagg
agggtgcegca
acacaagaat
ttacacattt
gctggagatg
agccgtgact
cgccagctcea
ccaatatcca
tgagaggccc
tgcaaagaat
gaggggaaag
tgactacaaa
taaaaagaaa
ggaagagcta
acatgacagg
gggggctaca
actgagtaat
agagctcctg
ttaccaactg
atctgccagg
agaggaacac

gataattgga

gatgacagaa
ggttacaaga
ggttcatttc
tattatgatg
ctctactaca
accgataaat
gctggatatc
gactgtgcaa
tttacttatg
aacttggaag
gtaaatgagg
caggaggaga
gtggtagges
ggttcaggcc
gggactaatc
tcggtgctga
gtaaaggtat
atcctggtcg
ggcacctttc
aacataacca
cccgactggt
taccatctgg
gactccacaa
tgggtgatgc
caacagtgtc
gctcaaggga
agaaccaaga
aagatgaaaa

aaaattaaat

24240

tagggctccc
tgaaggcagt
tctgcagaaa

acaacctatt

agggggccac
gggaggttga
atggggcata
ccatcaccaa
acttatccct
acaaagagat
atatagggac
taaccttgca
aagcccccac
tgaaaagcca
cacagagggc
tattggggtc
acagaggcag
tagccctgtc
taactaggga
aggcagaagc
tcgcagecegg
tgggggatat
agatatctaa
aagaagaaaa
cacccggges
actggatgcc
cccacccata
cactgtgtcc

accagggaaa

-112-

ccaagacaac
taagaattgt
taaattcggg
agaaataaag
catcaaactg
tcactccact
cctgggcgaa
agataaggtc
tcacaacctt
tccecgetget
cataaaacca
gcectgeegtt
tatgactaca
acaagttttg
aagcctgcac
tgataaagcc
ggacccacta
tagggttgat
ggctctagag
gcagtggttg
ggaacccata
agctaccatc
ggaggttggt
taaacagggc
ccagaacaaa
gaccagctgc
tgaagcatac
cggatcaagc

cctgaggacc

ttccaccaag
gctggagaac
agaggttcac
ccagtgataa
gatttcaaca
ctggtcaggs
aaaccgaacc
tgttttctca
acccgactga
acggttacaa
geetteggeg
gtggtggata
ggggagacac
aaactagggsg
gaagccatac
acctctaata
gaagtgagag
aatgctctat
gcattaagtt
ctgtgccccg
tttttagagg
aaggaaaaag
gccaaagtgt
aacctgaccc
accgcacaca
catgttttca
gtaaagttaa
ctgggtaagc

aaacacatgt

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260



tgaaccccgg
acaagacaat
ttagggccca
aagagaacct
aacgacccga
taaacaggaa
cagagaaaaa
attatgaaac
gtgatttcgt
tggccatcac
atgaagggaa
ttcaaaatcc
aagatttgga
ttattgacac
tatacataag
tgctaaatgt
gctttgacag
gagctctcgg
cccagaagat
tttgctccca
ggagaaatac
ggggtaccat
acccactaat
ggaagtcaac
gccacaatct
gcatgtctgt
tcaatatagg

agaccgggaa

caaggtggca
aagctcagta
gacagaccca
acaaaccccg
gttagagtcc
gggtgctgct
taaagtcgaa
cgcgatccca
ggacgagaag
caaggtgatg
gacacctcta
agtggcagtg
gctgataagg
cctgaccacg

gaaagggcaa

cttaacaatg

ggtggcaaaa

tgagaaattt
cactgaaggg
tacaccaata
aaccacaatc
agcatatgag
tagaaggatc
tacttactat
ttttgatctt
actcggggcc
tgttaaagag

taggtacata

gagcaactgt
atgacagcta
accaacttcc
ggtttacata
tcctacgacg
ggttttttcg
gagattattg
aagaatgaga
aaacctagag
tataagtggg
ttccaaattt
agcttcgaca
gacatacaaa
catatgtcag
agaggcagtg
gtttacgcct
attcatgtgt
gcaagtaagg
gacaaaatga
caagtaagat
ctggcaaaga
aaagcagtag
tgcttactgg
tatgaaggag
aagagaacaa
tggactagac
ggcaactggc

cccggagags

24240

gcagagaggs
ctggtatcag
accaagcaat
agaaattaat
ccgtggaatg
aacgcaaaaa
acaatctgaa
agagggacgt
tcatacaata
tgaagcagaa
ttgacaaagt
ctaaggcgtg
agtattattt
aagtacccgt
gacaacctga
tctgecgagge
gcggggatga
gagtccagat
aagtggccta
ggtcagataa
tggccacgag
catttagctt
tgctatcaac
acccgatatc
gctttgagaa
acaccagtaa
tagtcaatgc

gtcacaccct

-113-

acacagacac
gttggagaag
aagggataag
ggaagttttc
ggaggaactg
tataggggaa
aaaaggtaga
Caacgatgac
ccctgaagcea
gccagtagtt
gaagaaggaa
ggacacccag
caagaagaaa
gattagtgct
cacaagtgcg
cacaggagta
tggcttcctg
cctttatgaa
ccaatttgat
cacttctagt
gttagattcc
cctgctgatg
tgaactgcaa
tgcctacaag
gctggeccaag
aagactacta

agacagacta

gcaaggaaga

aatgtgtata
ttgcecegtgg
atagacaagg
aacgcattga
gagagaggaa
atattggatt
aacattaaat
tggaccgcecg
aaaacaagac
atacccgggt
tgggatcaat
gtaaccacaa
tggcacaaat
gatggggaag
ggcaacagca
ccctacaaga
atcacagaaa
gctgggaage
gatattgagt
tacatgccgg
agcggtgaaa
tattcctgga
gtgaaaccag
gaagtcatcg
ttaaatctta
caagactgtg
gtaagtagca

cattatgaag

10320

10380

10440

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



aactggtgtt
gcccaatagt
gaggggcatg
aacactaatt
atttattgaa
ttaacagcac
ctaacggccc
<210>
<211>

<212>
<213>

11
950
PRT

<400> 11
Ala Gly Lys
1

Ala His His

Glu Ala

35

Gly

Ala
50

Pro Glu

Arg Met Val

Pro Ser Asp

Ile Leu Arg

Ala Lys Tyr

115

Ile Pro

130

Gly

ggcaagaaaa
caacatggtg
agcgegggta
ttecttttttc
tgagtaagaa

tttagctgga

Arg Ala
5

Ar

Ala
20

Ser Se

Gly Ala As

Gly Asn Cy

As
70

Asn Ser

Asp Trp Al

85

Leu Pro Al

100

Val Leu

Ly

Met Ser Pr

cagatcaaca
ttaaggaggc
acccgggatc
ttttttattt
ctggtataaa

aggaaaattc

Virut gay hdéi chiung sinh

g Lys Pro

His

r Ala

Ala
40

n Lys
s Gly

Trp

n Phe Glu

a Thr Asp
a Ala

Leu

Glu
120

S Leu

o Thr
135

Leu

24240

actttcaagg gacagacagg
tgagagtcat gatgatgacg
tgaacccgee agtaggaccc
atttagatat tattatttat
ctacctcaag ttaccacact

ctgacgtcca cagttggact

hdp & 1lon

Ser Ala Thr Thr

10

Arg Gly

Glu
25

Thr Gln Ala Thr

30

Arg

Glu His Leu Lys Arg

45

Tyr

Ile Ser Ala Ile

60

His Cys

Thr Thr Leu Pro Glu

75

Arg

Glu Asp Leu Val Asn Thr

90

Asp Asn Ala

105

Arg Gly Cys

110

Glu Thr

125

Gly His Trp Val

Glu
140

Leu Pro Leu Cys Val

-114-

tacaacctag
ctgataggga
tattgtagat
ttatttattt
acactcattt

aaggtaattt

Met
15

Val

Lys His

Ser Pro

Ala Asn

Val Arg

80

Ile
95

Gln
Gly Ser
Val

Ser

Gln Gly

12000

12060

12120

12180

12240

12300

12310



24240

Cys Cys Glu His Lys Gly Gly Leu Val Ser Pro Asp Ala Val Glu Ile
145 150 155 160

Ser Gly Phe Asp Pro Ala Cys Leu Asp Arg Leu Ala Lys Val Met His
165 170 175

Leu Pro Ser Ser Thr Ile Pro Ala Ala Leu Ala Glu Leu Ser Asp Asp
180 185 190

Ser Asn Arg Pro Val Ser Pro Ala Ala Thr Thr Trp Thr Val Ser Gln
195 200 205

Phe Tyr Ala Arg His Arg Gly Gly Asp His His Asp Gln Val Cys Leu
210 215 220

Gly Lys Ile Ile Ser Leu Cys Gln Val Ile Glu Asp Cys Cys Cys His
225 230 235 240

Gln Asn Lys Thr Asn Arg Ala Thr Pro Glu Glu Val Ala Ala Lys Ile
245 250 255

Asp Gln Tyr Leu Arg Gly Ala Thr Ser Leu Glu Glu Cys Leu Ala Lys
260 265 270

Leu Glu Arg Val Ser Pro Pro Ser Ala Ala Asp Thr Ser Phe Asp Trp
275 280 285

Asn Val Val Leu Pro Gly Val Glu Ala Ala Asn Gln Thr Thr Glu Gln
290 295 300

Pro His Val Asn Ser Cys Cys Thr Leu Val Pro Pro Val Thr Gln Glu
305 310 315 320

Pro Leu Gly Lys Asp Ser Val Pro Leu Thr Ala Phe Ser Leu Ser Asn
325 330 335

Cys Tyr Tyr Pro Ala Gln Gly Asp Glu Val His His Arg Glu Arg Leu
340 345 350

Asn Ser Val Leu Ser Lys Leu Glu Glu Val Val Leu Glu Glu Tyr Gly
355 360 365
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Leu Met Ser Thr Gly Leu Gly Pro Arg Pro Val Leu Pro Ser Gly Leu
370 375 380

Asp Glu Leu Lys Asp Gln Met Glu Glu Asp Leu Leu Lys Leu Ala Asn
385 390 395 400

Thr Gln Ala Thr Ser Glu Met Met Ala Trp Ala Ala Glu Gln Val Asp
405 410 415

Leu Lys Ala Trp Val Lys Ser Tyr Pro Arg Trp Thr Pro Pro Pro Pro
420 425 430

Pro Pro Arg Val Gln Pro Arg Arg Thr Lys Ser Val Lys Ser Leu Pro
435 440 445

Glu Gly Lys Pro Val Pro Ala Pro Arg Arg Lys Val Arg Ser Asp Cys
450 455 460

Gly Ser Pro Val Leu Met Gly Asp Asn Val Pro Asn Gly Ser Glu Glu
465 470 475 480

Thr Val Gly Gly Pro Leu Asn Leu Pro Thr Pro Ser Glu Pro Met Thr
485 490 495

Pro Met Ser Glu Pro Val Leu Val Pro Ala Ser Arg Arg Val Pro Lys
500 505 510

Leu Met Thr Pro Leu Ser Gly Ser Ala Pro Val Pro Ala Pro Arg Arg
515 520 525

Thr val Thr Thr Thr Leu Thr His Gln Asp Glu Pro Leu Asp Leu Ser
530 535 540

Ala Ser Ser Gln Thr Glu Tyr Glu Ala Phe Pro Leu Ala Pro Ser Gln
545 550 555 560

Asn Met Gly Ile Leu Glu Ala Gly Gly Gln Glu Val Glu Glu Val Leu
565 570 575

Ser Glu Ile Ser Asp Ile Leu Asn Asp Thr Asn Pro Ala Pro Val Ser
580 585 590

Ser Ser Ser Ser Leu Ser Ser Val Lys Ile Thr Arg Pro Lys Tyr Ser
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595 600 605

Ala Gln Ala Ile Ile Asp Ser Gly Gly Pro Cys Ser Gly His Leu Gln
610 615 620

Lys Glu Lys Glu Ala Cys Leu Ser Ile Met Arg Glu Ala Cys Asp Ala
625 630 635 640

Ser Lys Leu Gly Asp Pro Ala Thr Gln Glu Trp Leu Ser Arg Met Trp
645 650 655

Asp Arg Val Asp Met Leu Thr Trp Arg Asn Thr Ser Ala Tyr Gln Ala
660 665 670

Phe Arg Ile Leu Asn Gly Arg Phe Glu Phe Leu Pro Lys Met Ile Leu
675 680 685

Glu Thr Pro Pro Pro His Pro Cys Gly Phe Val Met Leu Pro Arg Thr
690 695 700

Pro Ala Pro Ser Val Ser Ala Glu Ser Asp Leu Thr Ile Gly Ser Val
705 710 715 720

Ala Thr Glu Asp Val Pro Arg Ile Leu Gly Lys Ile Gly Asp Thr Asp
725 730 735

Glu Leu Leu Asp Arg Gly Pro Ser Ala Pro Ser Lys Gly Glu Pro Val
740 745 750

Cys Asp Gln Pro Ala Lys Asp Pro Arg Met Ser Pro Arg Glu Ser Asp
755 760 765

Glu Ser Met Ile Ala Pro Pro Ala Asp Thr Gly Gly Val Gly Ser Phe
770 775 780

Thr Asp Leu Pro Ser Ser Asp Gly Val Asp Val Asp Gly Gly Gly Pro
785 790 795 800

Leu Arg Thr Val Lys Thr Lys Ala Gly Arg Leu Leu Asp Gln Leu Ser
805 810 815

Cys Gln Val Phe Ser Leu Val Ser His Leu Pro Ile Phe Phe Ser His
820 825 830

-117-



24240

Leu Phe Lys Ser Asp Ser Gly Tyr Ser Pro Gly Asp Trp Gly Phe Ala
835 840 845

Ala Phe Thr Leu Phe Cys Leu Phe Leu Cys Tyr Ser Tyr Pro Phe Phe
850 855 860

Gly Phe Ala Pro Leu Leu Gly Val Phe Ser Gly Ser Ser Arg Arg Val
865 870 875 880

Arg Met Gly Val Phe Gly Cys Trp Leu Ala Phe Ala Val Gly Leu Phe
885 890 895

Lys Pro Val Ser Asp Pro Val Gly Thr Ala Cys Glu Phe Asp Ser Pro
900 905 910

Glu Cys Arg Asn Val Leu His Ser Phe Glu Leu Leu Lys Pro Trp Asp
915 920 925

Pro Val Arg Ser Leu Val Val Gly Pro Val Gly Leu Gly Leu Ala Ile
930 935 940

Leu Gly Arg Leu Leu Gly
945 950
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