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thuong 13 sém nhat 13 vao ngay tudi dau tién.
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Linh vie ki thuit dwoe dé cap

Sang ché dé cap dén vacxin bao vé lon & tit ca cac do tudi, ca duc va cai, khéng
ching virut gay hoi chimg hd hép va sinh san & lon (porcine reproductive and respiratory
syndrome - PRRS) c¢6 ngudn gbc chau Au. Sang ché cu thé dé cap dén viéc chung ngira
sém va an toan cho lon con trudc cai sita, bao gdm tir ngay sau khi sinh (tirc 1a chi
khoang 1 ngay tudi hoic nho hon) dén ba tuin tudi, & tit ca cac thoi gian tuy v két hop
v6i cac vacxin tb hop da gid ding cho cho lon, nhu vacxin PRRSV/Mycoplasma
hyopneumoniae (M.hyo) nhi gia, vacxin PRRSV/Circovirut ¢ lgn typ 2 (PCV2) nhi gia,
va vacxin PRRSV/M hyo/PCV2 tam gi4, hodc don gian 1a vacxin PRRSV don gi4, trong
d6 thanh phan vacxin PRRS thuong tuong tmg véi kiéu gen cua chiing (va céc phan typ
ctia kidu gen nay) dugc cong nhan dé luu hanh trén luc dia chiu Au, bao gbm ca Tay Au,
viing Dia Trung Hai, c4c viing Xcang-di-na-vi, va Pong Au nhu Nga, Thd Nhi Ky va U-

crai-na.

Sang ché rong hon 1a dé cip dén cdc nhom médi cia chung PRRSV chiau Au
giam doc luc ma, & dang song dugc cai bién, c6 dd an toan va hiéu luc rd rét khi duoc
dung thdm chi cho c4 dong vat non nhat & dang vacxin, va cung cap thoi gian mién dich
rat dai.

Tinh trang ky thuit cia sang che

Hbi chimg h6 hip va sinh san & lon (Porcine reproductive and respiratory
syndrome - PRRS) dugc dic trung boi su siy thai, thai chét luu va cic van d sinh san
khéc ¢ lon ndi va lon nai hau bi, cling nhu bénh ho hép & lon con. Tac nhan gay bénh la
virut PRRS (PRRSV), thanh vién thudc ho Arteriviridae va b Nidovirales. Cac nidovirut
la virut dugc bao vo cé hé gen chira mot mach ARN phén cuc duong. ARN hé gen cta
virut ARN mach duong c6 ddy du hai vai trd vira luu gitt vira biéu hién thong tin di
truyén. Khong c6 ADN tham gia vao qua trinh sao chép hoic phién ma & Nidovirut. Cac
protein phi cdu truc duoc dich ma truc tiép tr ARN hé gen cua nidovirut 1a céc

polyprotein 16n va sau d6 dugc phéan cit bing proteaza virut thanh cac protein chirc ning
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thich hop. Mot tip hop ddng két thic diu 3’ 16ng nhau ctia cic ARN duéi hé gen
(sgARN) duoc téng hop tir hé gen va duge sit dung lam ARN thong tin dé dich ma
protein cu tric. Viéc sao chép ctia ARN hé gen nidovirut vi thé 13 quy trinh két hop cia

sao chép hé gen va téng hop sgARN.

Vao cubi thap nién 1980, hai kiéu gen khac nhau cta virut nay da xuét hién gan
nhu ddng thdi, mot & Béc M§ va mot & Chau Au. Virut PRRS hién dang 13 d3c hitu & hau
hét cac nuée san xudt lon va dugce coi 12 mot trong nhitng bénh quan trong nhét v& kinh t&
anh hudng dén nganh cong nghiép san xuét thit lon toan ciu. Ngoai ra, cac kiéu gen c6
doc luc cao da duoc phén lap & Trung Qubc va cic nude 1an can, va kidu gen nhu vay

thuong lién quan chit ché véi céc kiéu gen Bic My.

Mic du da c6 nhitng tién bd dang k& trong viée tim hidu dic diém sinh hoc ctia
PRRSV, thi viéc kiém soét virut nay van con khé khin. Viéc chung nglra cho dong vat
trén ddng rudng da duoc chimg t6 1 phin 16n khong higu qua. PRRS thudng xuat hién lai
& cac dan da dugc gdy mién dich, va hau hét cac chuong trinh ching nglra PRRSV &

trang trai cudi cung khong kiém soat duoc bénh.

Khéng bi gidi han bdi ly thuyét, viéc lay nhiém cho lon b:;*tng PRRSV kiéu dai
hodc chung ngira chiing biang dang séng duoc lam gidm dc luc cua mam bénh nay dang
tiéc 1a chi din dén viéc san xuit cac khang thé khong trung hoa. Trong khoang thdi gian
nay, vi dy, chi lugng han ché céc té bao tiét interferon (IFN)-y duoc tao ra. Vi thé,
PRRSV dudng nhu vén kich thich dap img mién dich mét c4n bang dugc phéan biét boi
tinh mién dich thé dich (trén co s& khang thé) phong phu, va dap tmg IFN-y nhu T hd trg
(Th) 1 c6 thé thay ddi va han ché nhung c6 tiém nang bao vé. Mot dic diém cua viéc lay
nhiém PRRSV 14 rit c6 thé gép phin vao su phét trién mét can bing cta tinh mién dich
thich tmg 1a thiéu dép tmg mién dich bim sinh diy du. Théng thuong, cic té bao nhidm
virut tiét interferon “IFN” typ I (bao gébm IFN-o0, va IFN-B), ma bao vé céc té bao 1an can
khoéng bi 1y nhiém. Ngoai ra, IFN typ I dugc giai phong tuong tac véi tip con ciia té bao
T tu nhién dé thuc dy su chuyén hoa cta ching thanh té bao tiét IFN typ II (IFN-y) dic
hiéu virut. Nguoc lai, dap ung IFN-o cua lon voi su tiép xic PRRSV gan nhu khong t6n

tai. Viéc kich thich san xudt IFNo khong hiéu qua bing mim bénh ndy c6 thé duoc ky
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vong 1a s& c6 tdc dong dang ké dén ban chit ctia dap tmg mién dich dép Ung cua vat chu,
do IFN-a diéu hoa ting sy biéu hién gen IFN-y. Do d6, xytokin trudc diy c6 kha ning
kidm soat con dudng uwu thé ma thic ddy su phat trién ctia tinh mién dich thich mg, cu
thé 13, dap tmg IFN-y qua trung gian t& bao T va dat dén dinh phong vé mién dich chéng
virut.

Lién quan dén vAn dé nay, dd trd nén 13 rang rang mot lién két c6 thé xay ra
gitta midn dich bdm sinh va mién dich thich tng khi nhiém virut thong qua mét loai té
bao tua dic biét ma cé thé c6 kha ning tao ra lugng 16n interferon typ I, va dong vai tro
quan trong trong viéc phan cuc hoéa chic nang t€ bao T. Cu thé 1, mot loai t bao tua
khong thuong xuyén nhung ddng chu ¥, t€ bao tua (PDC), cling dugc biét 13 t& bao san
xuét IFN-o/p tu nhién, déng vai trd quan trong trong tinh mién dich khang virut nho
chiing c6 kha ning biét héa té bao T ty nhién thanh té bao tiét IFN-y. Mac du hiém, PDC
1a don vi san xudt [FN-OL tiém ning vo clng 16n, v6i mdi té bao c6 kha ning san xut 3-
10 pg IFN-a trong dap tng véi virut. Nguoc lai, bach cAu don nhén san xuét IFN-o, it hon
5 dén 10 1an trén mdi co s& té bao. Kiéu hinh va mét sb dic diém sinh hoc ctia PDC lon
da dugc mo ta (Summerfield er al., 2003, Immunology 110:440). Cac nghién clru gan day
d4 x4c dinh ring PRRSV khong kich thich PDC lon tiét ra IFN-o. (Calzada et al., 2010,
Veterinary Immunology and Immunopathology 135:20).

Thuec té 13, khi két hop v6i viée quan sat rang TFN-o dugce bd sung tir bén ngoai
tai thoi diém chiing ngira d phat hién ra dugc sy cai thién vé cudng d6 dap tmg IFN-y
dic hiéu PRRSV (W.A. Meier et al.,, Vet. Immunol. Immunopath. 102, pp 299-314,
2004), nhin manh vai trd quan trong ctia IFN-o trong viéc 14y nhiém cho lon béng virut
ndy. Véi vai trd quan trong rd rang cua IFN-a trong viéc phat trién tinh mién dich bao V&,
didu quan trong 1a x4c dinh kha nang cua cac kho virut PRRS khéc nhau trong viéc kich
thich va/hodc tic ché su san xuét IFN-o.. Theo d6, c6 mot nhu cau cép thiét d6i véi vacxin
séng duoc cai bién mai va duoc cai tién dé bao vé chéng lai PRRS.

PRRSV chau Au thudng dugc dat tén 1a ‘typ 1” d& phan biét véi n6 tir Bac My
¢6 lién quan xa hodc “typ 2” PRRS, va hai loai nay chi gidng nhau khoang 60%, vé tong

mutc nucleotit. Thé phan 1ap PRRSV chau Au dugc xé4c dinh 13 rang 1an diu tién dugc
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boc 16 bdi Wensvoort va cong su, 1a tac nhan Lelystad (xem Institut Pasteur Isolate 1102,
va céc patent M§ 5,620,691 va 6,197,310 va cac don tuong duong qudc té clia ching).
Céc kiéu phu khéac nhau cia PRRSV chéu Au (tét cé ching co thé duoc bao vé dbi véi
céc khia canh khac nhau trong sang ché) dugc d& cap chi tiét hon trong M. P. Murtaugh
et al., Virus Research, Vol 154, pp. 18-30, 2010; and M. Shi et al., Virus Research, vol
154 pp. 7-17, 2010. Céc thé phan 1ap PRRS Bic My trudc d6 duge bdc 1§ trong céc
patent M¥ 5,476,778 va 5,840, 563.

Céc tac gia sang ché da phét hién ra rang c6 thé tao ra dang duoc lam giam doc
luc cua ching PRRSV chau Au ma chtng té duge 12 vira an toan vira hiéu qua khi dugc
dung cho c4c dong vét non nhat, va khong gidng nhu nhiéu vacxin PRRS hién cé khac,
khong vo hi€u hda nhiéu khia canh cua cic co ché dap tng mién dich ctia dong vat,
ching han nhu nhiitng khia canh d4 n6i & trén, do d6 gop phén vao su an toan va hiéu qua.
Nhu d3 biét trong linh vuc k¥ thuat ndy, viéc nudi cdy virut PRRS rt kho khan. Trong
lich stt, dong té bao than khi MA-104 v c4c thé phat sinh ctia né hdu nhu chi dugc sir
dung dé nhén giéng va lam giam doc luc cua vacxin PRRSV sdng duogc cai bién thuong
mai, mac du khong biét tai sao cac t& bao nay co thé hoat dong duoc cho muc dich nay

(xem patent M¥ 5,476,778).

Viéc phat hién réng protein bé mit té bao dong vat c6 vu “CD163” dugc virut
PRRS str dung theo céch tu nhién dé di vao té bao dong vat c6 v (xem vi du Patent M§
9,102,912) da cho phép phat trién dong t& bao chip nhan PRRSV méi. Bat ngd 1a viée
lam giam doc lyc céc dong t€ bao moi hon nay thu duge virut vacxin véi cac dac diém
khac v6i cac vacxin hién cé (xem Patent M§ 9,566,324 va cdng b6 don M¥ 2013-
0309263)

Theo d6, bit ngd phat hién ra rang virut PRRS chau Au duogc 1am thich nghi dé
nudi céy duogc trén (1) té bao cua lon hodc (2) té bao khong phai ctia lon ma duoc dua
véao thu thé CD163 cua lon (xem Patent M§ 7,754,464) giit lai profin an toan va hiéu qua
ma c6 y nghia véi dong vat 1a lon hon la profin dugc cung cép béi virut vacxin duge nudi
cdy bang phuong phép théng thudng, va hon nita 1a tinh mién dich bao vé ¢6 thé dat duoc
tham chi ngay ca bang viéc ching ngira cho giai doan tudi sém. Do d6, c6 vé nhu su

thich nghi thong thudng ciia PRRS dé nubi cdy trong dong té bao than khi MA-104 (ma
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biéu hién bt thuong CD163 ctia khi simian c6 thé lién quan dén chic ning lam sach
hemoglobin, va trong d6 CD163 cua khi simian nay chi gidng CD163 cua lon khoang
85%) tao ra profin an toan/hi€u qua ma s&€ thuong it lién quan vé mit sinh hoc hon va
khong t6i wu. Céac vi du dai dién v& CD163 cta lon dugc md ta trong patent MF
7,754,464 va céc sang ché ddng dang lién quan cta nd, cdc patent My 8,058,050;
8,486,685; va 9,102,912 (xem, vi du, SEQ ID: NO:14 va SEQ ID NO:2 trong d6). Nhu
duoc mo ta thém trong nhém sang ché ddng dang nay, khi 4p dung dé thuc hién séng ché,
khong nhat thiét cho t& bao bidu hién tai t& hop biéu hién CD163 chiéu dai day du, mién
la polypeptit CD163 ¢o mién xuyén mang dé gin vao mang va biéu hién céc mién duoc

16 ra trén bé mit ctia nd, vi thé mién dau tan C c6 thé khong cé mat duoc loai bo.

Ngoai ra, vacxin theo sang ché duoc ky vong 1a khong didu hoa giam dép tmg
interferon cta vat chu, trong khi d6 cdc vacxin trong tinh trang ki thuit nhu Ingelvac
MLV (xem US 5,476,778 va 5,846,805) ma duoc 1am phit hop dé dugce nudi cdy trong té
bio khi (ma chi cung cp CD163 khi lam thy th) thudng thé hién hi¢u qua Gc ché manh
dap tng IFN-alpha ctia vat chl (xem Vi du 5 néi chung, va Fig. 4 trong U.S. 9,566,324).

Virut PRRS thudng tao ra hau hét cac triéu chimg nghiém trong & cac dong vat
non nhat, va c6 thé cung cp viéc ching ngira vira an toan vira hiéu quéa cho lon con ma
chi m&i moét ngay tudi, vi du, déng gép déng ké vao viéc quan ly trong nganh cong
nghiép, khong chi giam ty 1€ t&t vong & lon con non, ma con cho phép di chuyén dong vit
gifta céc co s& vao thoi diém sém nhét cé thé sau khi cai sita.

Mot khia canh nfta cia sang ché 1a @& cap dén viéc cong nhan rﬁng vacxin chau
Au trén co s& t& bao khi hién nay c6 thé dugc cai thién béng cach lam céc virut trong dé
tai thich nghi dé ting trudng trong té bao thich hop cta lon (xem phén thao lun, vi du,
cia t& bao PK-9 dudi day) hoic té bao khong phai ctia lon ma biéu hién CD163 cia lon,
v6i két qua 1a vacxin d6 thuong an toan hon, va c6 thé gay ra dap tmg mién dich manh
mé va lau dai mot cach an toan & giai doan tudi nhd hon nhidu. Vi thé, cac yéu cau vé
tinh an toan va hiéu qua dién hinh di kém véi cc vacxin truyén théng ma duoc bao ché
trong t€ bao khi (tirc 1a cac vacxin d6 chi duge dung luc khoang 3 tudn tubi hodc mudn
hon) co thé duoc giam bét voi dic tinh dugc cai thién, cling dat duoc higu qua ngay tir 1

ngay tudi. Vi thé, do su da dang vé loai, kiéu phu va cac chung PRRSV, nén céc phuong
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phéap theo séng ché ciing c6 thé dugc sir dung dé cai thién su thich hop va tinh hiéu qua

hién nay ctia nhi€u vacxin PRRS song c6 tur trudc.

D6 1a vacxin PRRS typ 2 (Bic M¥) c6 thé an toan va hiéu qua khi duoc dung
truge khi cai sita ma dugc thong bdo trudc dé lién quan dén cac chung PRRS Bic
Mg/chau A (xem WO2013/173443 & céc vi du 9 va 10, vi du), cu thé tham khao viéc 1am
giam doc luc “ching P129” cua virut PRRS Bic M§ (xem SEQ ID NO:6 trong do, vi du,
va ca PCT/IB2011/055003 va US 6,500,662). Tuy nhién, virut PRRS chéu Au va Bic My
chi gidng khoang 60% v& mirc nucleotit, va biéu hién theo cac cach khac nhau & mot mirc
d6 nao do, vé céc loai bénh ly quan sat duge, & cac 16p dong vat khac nhau (tudi, gisi
tinh, va cac yéu td tuong tw). v

O ddy céc tac gia sang ché mé ta viée st dung dong té bao biéu hién Cd163 cia
lon dé 1am gidm doc luc va chon chung PRRSV kiéu gen 1 (chau Au) c6 cac dic tinh ndi

bat lam vacxin.
Ban chét k§ thuit ciia sing ché

Theo phuong 4n thi nhét, sang ché dé& cap dén phan tir polynucleotit phan 1ap
duoc chira trinh ty ADN ma héa phan tr ARN lay nhiém m4 héa virut PRRS ma dugc
bién d6i di truyén sao cho, v64i vai trd 1a vacxin, né gdy ra dap ung mién dich bao vé hitu
hiéu khang virut PRRS & lon. Theo c4c khia canh nhét dinh, sang ché dé cap dén trinh tu
ADN nhu dugc néu ¢ day bao gém SEQ ID NO.:5. C4c trinh ty ma héa ma c6 do déng
nhat it nhét 80% véi SEQ ID NO:5 (va t6t hon nita 1a c6 d6 ddng nhit 85%, 90%, 95%,
96%, 97%, 98% hodc 99%) ciing c6 thé thuc hién dugc séng ché, mién 14 ching cung cip
céc dot bién quan trong khac nhau, nhu dugc mé ta dudi ddy, ma phéan biét thé phan 1ap

ndy véi céac thé phan 14p khac hodc cac chung trudc do.

Mot phuong 4n nita cua sang ché bao gbém cac trinh ty ARN tuong tng voi
polynucleotit ADN néu trén, va co thé duoc biéu hién tir d6, va virut thuc sy ma c¢6 thé
14p rép tir viéc biéu hién ndy. Céc virut PRRS chau Au duoc 1am giam doc luc bd sung c6
thé str dung dé thuc hién sang ché bao gbm cac virut dugc ma héa boi trinh tw ADN ma

lai hoa v6i trinh tu b sung cta trinh tw ADN ¢6 SEQ ID NO:5 trong diéu kién nghiém
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ngit cao ma bao gdm viéc lai héa dé& loc ADN lién két trong NaHPo4 0,5 M, SDS 7%,
EDTA 1mM & 65 do C, v rira trong 0,1 SSC/0/1%SDS & 68 do C.

Theo muc dich cta sang ché, “twong tmg” c6 nghia 1a c4c trinh tu 1ién quan c6 thé
duoc sép thing hang t6i wu bing cach st dung thuét todan BLOSUM nhu dugc md ta
trong Henikoff et al. Proc Natl. Acad. Sci., USA, 89, pp. 10915-10919, 1992.

Theo c4c phuong 4n nhit dinh, sing ché @& cap dén plasmit bao gdm phan tir
polynucleotit phan 1ap duoc nhu dugce néu ¢ day va vung khoi d4u c¢6 kha ning phién ma
phén tir polynucleotit trong té bao chu thich hop. Theo mdt phuong 4n, trinh tw ma héa
PRRSV chau Au cta plasmit & diy con ma hoa mot hodc nhiéu epitop khdng nguyén
khéc loai c6 thé phat hién. Sang ché dé cap dén té bao chi duoc chuyén nhiém ma bao

gbm plasmit dugc néu & day.

Theo mot khia canh khac, sang ché dé cap dén vacxin dé bao vé lon khong bi
nhidm virut PRRS. Vacxin c¢6 thé bao gdm virut PRRS chiu Au dugc ma héa béi phén tir
ARN lay nhiém, phan tt ARN lay nhiém nay, mdi phan tir dugc ma héa boi phan tir
polynucleotit phan 14p duoc nhu duoc néu ¢ day. Theo mot khia canh khac, vacxin bao
gdm plasmit hodc vecto virut bao gdm polynucleotit theo sang ché. Vacxin dugc néu &
day c6 thé tiy y bao gbm chét mang vacxin c6 thé chip nhan str dung trong tht y. Theo
mot khia canh quan trong, vacxin c6 tac dung e ché interferon-o gidm so véi virut chau

Au kiéu dai va céc vacxin san c6 khéc.

Theo mét phuong 4n, séng ché dé cap dén b kit chdn dodn bao gom céc phan tir
polynucleotit ma phén biét (con dugc goi la thir nghiém DIVA) lon bi nhiém ty nhién boi
chung virut PRRS trén thyc dia va lgn dugc chung ngura bing vacxin séng duge cai bién

duoc néu ¢ day.

Theo cac phuong an khac, sang ché @& cap dén phuong phép bao vé dong vat la
lon khong bi lay nhiém ching virut PRRS, bao gém viéc dung cho dong vat nay luong
béo vé theo cach sinh mién dich cta vacxin dugc yéu cau bao ho & day.

Séng ché cling d& cap dén plasmit ¢ kha ning chuyén nhiém tryc tiép t€ bao chu
thich hop va biéu hién virut gdy hoi chimg sinh san va ho hip ¢ lon (Porcine

Reproductive and Respiratory Syndrome - PRRS) tur té bao chu thich hop duoc chuyén
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nhiém, ma plasmit bao gbm: (a) trinh twt ADN ma héa phan tir ARN lay nhiém ma hoéa
virut PRRS, va (b) ving khéi dau c6 kha ning phién ma phén tr ARN lay nhiém nay.

Theo cic phuong an dugc wu tién khac, plasmit nay chira ving khai dau ma 1a
ving khoi diu nhan chudn c6 kha ning cho phép ADN khoi dong trong té bao nhan
chudn muc tiéu, hodc ving khai dAu nhan so hoic thé thuc khudn cé kha ning truc tiép
phién ma in vitro plasmit. Sang ché tuong tur d& cép dén phuong phap tao ra virut PRRS,
la phuong phép nay bao gbm bude chuyén nhiém t€ bao chu thich hop véi plasmit thich

hop va thu dugc virut PRRS dugc tao ra béng té bao duogc chuyén nhiém.

Sang ché ciing dé cap dén té bao chu dugce chuyén nhiém véi phan tt polynucleotit
va tao ra vacxin dé bao vé lon chdng 13y nhiém virut PRRS, ma vacxin nay bao gdm: (a)
virut PRRS chau Au duoc bién ddi di truyén dugc ma hoa bdi cdc phan tir polynucleotit
néu trén, hoic (b) phan tir 1dy nhiém, hodc (c) phan tir polynucleotit nay & dang plasmit,
hoac (d) vecto virut chira phan tr polynucleotit ndy, trong d6 virut PRRS ¢6 kha nang
gdy ra dap umg mién dich bao vé hitu hiéu chéng lay nhiém virut PRRS, véi luong hitu
hiéu dé tao ra su bao vé mién dich chéng lay nhi®m, va chét mang thich hop dé str dung

trong thi y.

Cu thé, sang ché dé cap dén phuong phap tao ra virut gy hoi chimg sinh san va hd
hdp & lon (PRRS) chau Au, trong d6 phuong phép nay bao gdm viée chuyén nhiém té
bao cht nhan chuin thich hop véi thanh phan duge chon tir nhém bao gdm:

(a)  plasmit chira (1) trinh tw ADN m4 héa phan tit ARN lay nhiém ma hoéa virut PRRS
chau Au, trong d6 trinh tw ADN mé hoéa nay 1a SEQ ID: NO:5, hogc trinh tw ADN ma
héa ma ddng nhét it nhét 85% véi SEQ ID NO:5, va (2) ving khéi ddu ¢6 kha ning diéu
khién qué trinh phién ma cta trinh ty ADN nay mi héa phan tit ARN lay nhiém nay
trong t& bao chu thich hop; va

(b)  phén tr ARN cua virut PRRS lay nhiém duoc tao ra tir qua trinh phién ma in vitro
ctia plasmit chira trinh ty ADN ma héa phan tir ARN cua virut PRRS lay nhiém nay ma
héa virut PRRS chau Au, trong d6 trinh tw ADN ma héa nay la SEQ ID: NO:5, hogc trinh
tu ADN ma hoa ma tuong ddng it nhit 85% véi SEQ ID NO:5,
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trong d6, dbi véi cac trudong hop (a) va (b) trinh ty ma héa dugc sir dung la trinh ty tuong
ddng it nhét 85% véi SEQ ID NO:5 va chita mot hoge nhiéu dot bién cu thé so véi trinh

tu tham chiéu.

Trong céac vi du uu tién, ca hai viéc ching ngtra bao v€ va an toan c6 thé duoc tao
ra cho lon con (duc 14n c4i) trong mot lidu nhd hon mot ngay tudi, nhu 8-16 gidr sau khi
sinh, dén hai tuan tudi, hoic ba tudn tudi, c6 tinh dén viéc lon con co thé duoc cai sira &
thosi didm bAt ky tir khoang hai dén ba tuin tudi. Vi thé sang ché thudng c6 thé &p dung
d4 chuing ngira som bing mot lidu, c6 nghta 12 tai thoi diém bt ky vao ngay tudi dau tién
(ttr Iuc sinh dén 24 giv tudi), twong tu vao ngdy 2, ngdy 3, ngdy 4, ngay 5, ngay 6, ngay 7,
cac ngay 1-10, cac ngay 1-14, va ngay 1-21, hodc viéc ching nglra don gian ma dugc

thuc hién sém hon khoang ngay cai sita. Hai hoac nhiéu lidu c6 thé tiy y duoc st dung.

Viéc chung nglra sém (thuodng la bang dudng trong co hodc trong mili) chéng lai
virut gy hoi ching sinh san va ho hép & lon (PRRSV) trong cic didu kién nay cling dan
dén vide khoi phat sém tinh mién dich bao vé, nhu khoang tam tuan tudi; hodc tir khoang

hai dén sdu tudn sau khi ching ngira; va thuong khoang 28 ngay sau khi chung ngtra.

Viéc ching nglra theo cach thuc hanh sang ché thuong tao ra khoang thoi gian
mi&n dich cho lon con 1a khoang 23-28 tudn, thudng 14 it nhat khoang 26 tudn, I toan bd
vong doi du kién cua lon thuong phém. Vi thé chuong trinh vacxin cé thé thuc hién bai
sang ché bao vé cho lon con khi chung d& bi 1y nhiém nhét va d& xir Iy nhét. Viéc ching
ngira ndy cho phép bét dAu su mién dich tring hop véi thoi diém lon con da cai sita duoc
tach khoi lon nai, va co thé duoc van chuyén dén cac co s& khac noi ¢ thé c6 nhiéu nguy
co lay nhiém PRRSV. Vacxin theo sang ché ciing c6 hiéu qua cao trong viéc bao vé lon
duc; va lon néi va lgn néi hau bi, vi thé gian tiép bao vé thé hé con chéu chua dugc sinh
ra. Miic du viée ching ngira trong co va trong miii duoc du tinh 1a uu ti€n, nhung cac
duong dung khéac khac cling duoc ap dung.

Trong mot vi du cia sang ché, mic du it duoc wu tién hon, polypeptit CD163 dugc
biéu hién bing t& bio tai td hop trong d6 virut PRRS chau Au duge nuéi cdy (va vi thé
dwoc 1am thich nghi lai dé lay nhiém va tang truong ¢ dong vat la lon) khong phai 1a

CD163 cta lon, ma ding hon 1a CD163 cua dong vat c6 vi co trinh tu axit amin ma
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tuong ddi gan trinh tur ctia lon, chang han twong ddng it nhit 90% véi SEQ ID NOS 2
hosc 14 cta U.S. 7,754,464. Tét hon 13, do tuong ddng axit amin 1a 92%, 95%,
96%,97%, 98% hoic 99%.

Séang ché ciing d& cap dén bo kit chin doan bao gébm phan tir polynucleotit ma
phén biét lon bi nhiém mot cach tu nhién ching virut PRRS trén thuc dia va lon duogc
ching ngua bang vacxin theo sédng ché, ma vacxin (virut) t6t hon 1a ching t6 ¢6 tac dung

tc ché interferon-o giam so véi kieu dai.

Séng ché ciing d8 cap dén trinh ti toan by hé gen dién hinh ctia PRRSV c¢6 ngudn
gbc tir thé phan 14p PRRSV chau Au (Bi) 96V198. Chinh thé phén 1ap 96V198 dugc
Gi4o su Hans Nauwynck, Ghent University, Belgium, thu duoc vao ndm 1996 tur phdi
ctia lon con c6 cac dau hidu ho hap (doi chy chuyén 0 vi thé dugc thu hdi tir huyét thanh
cua lon bi nhiém (SEQ ID NO:1).

Doi chy chuyén 1 (SEQ ID NO:2) la két qua ctia mot 1an cAy chuyén trén dai thuc
bao phé nang so cAp cua lon (primary porcine alveolar macrophages - PAMs). T4t ca cac
14n cdy chuyén sau d6 duoc thyc hién trén dong té bao BHK21-C12-26. Ddi ciy chuyén
9 (SEQ ID NO:3) la ngay trudc khi tao dong sinh hoc virut béng ba chu trinh pha lodng
gi61 han. Doi chy chuyén 14 (SEQ ID NO:4) 1a dong 1 (trong sau dong dugc kiém tra va
danh gid). Dong 1 duoc tiép tuc trd thanh chiing virut gidng gbe & doi ciy chuyén 44, va
cac doi cly chuyén MSV+5 trd thanh san phim Suvaxyn® PRRS MLV ¢ doi chy chuyén
49 (SEQ ID NO:5). Toan b hé gen co chiéu dai 15092 nt. Toan bd hé gen c6 do tuong
ddng it nhat 99,5% v6i nhau, 12 d6 tuong d6ng khoang 92% v6i virut Lelystad.

M@ ta vin tit cac hinh vé

Fig. 1 thé hién trinh ty nucleotit chidu dai ddy da (15092 bazo) ciia thé phan lap
doi chy chuyén 49 ddi voi san phdm PRRS MLV Suvaxyn®, SEQ ID NO:5.
MO ta vén tit danh muc trinh tu
SEQ ID NO:1 cung cp doi cdy chuyén 0 ctia thé phan 1lap PRRSV 96V198.
SEQ ID NO:2 cung cAp doi cdy chuyén 1 ctia thé phan 1ap PRRSV 96V198.

SEQ ID NO:3 cung cp doi cdy chuyén 9 cta thé phan 1ap PRRSV 96V198.
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SEQ ID NO:4 cung cip doi ciy chuyén 14 ctia thé phan 14p PRRSV 96V198.
SEQ ID NO:5 cung cip doi cy chuyén 49 cia thé phan 14p PRRSV 96V198.
SED ID NOS: 6-8 cung cap trinh tw mbi PCR.
M3 ta chi tiét sang ché

Nhu duoc st dung trong ban mé ta ndy va trong cac diém yéu ciu bao ho kém
theo, cac dang sb it “mot” va dang x4c dinh bao gém ca dang s6 nhiu trir khi dugc dinh
nghia mot cach rd rang trong ndi dung d6 theo cach khac. Vi thé, vi du, khi néi dén
"phuong phap" bao gdm mot hodc nhidu phuong phap, va/hodc bude thude loai duge mo
ta trong d6 s& trd nén hién nhién véi ngudi c6 kién thtic trung binh trong Iinh vuc nay khi

doc phin md ta nay va tuong tu.

Tru khi duge xac dinh khéc, tAt ca cc thuat ngit k§ thuat va khoa hoc duoc st
dung trong ban mo ta c6 cling nghia nhu thuong dugc hidu bdi ngudi ¢6 hidu biét trung
binh v& linh vuc cia sang ché ndy. Mic du cdc phuong phép va vat liéu tuong tu hodc
tuong dwong véi cac phuong phép va vat liéu duge mé ta trong ban mod ta co thé duogc
dung dé thuc hanh hodc thir nghiém sang ché, cac phuong phap va vt liéu dugc uu tién
s& dugc md ta dudi day.

Viéc thuc hanh sang ché s& st dung, trir khi trr khi ¢ chi dan nguoc lai mot cach
cu thé, céc phuong phap thong thuong v& virut hoc, mién dich hoc, vi sinh vat hoc, sinh
hoc phén tr va ky thuat ADN tai td hop theo k§ ning trong linh vuc nay, nhiéu phuong
phap trong s6 nay duoc mo ta dudi day nhim muyc dich minh hoa. Céc k¥ thudt nhu vay
duoc giai thich day du trong tai lidu. Xem, vi dy, Sambrook, et al. Molecular Cloning: A
Laboratory Manual (2nd Edition, 1989); Maniatis e al. Molecular Cloning: A Laboratory
Manual (1982); DNA Cloning: A Practical Approach, vol. I & II (D. Glover, ed.);
Oligonucleotit Synthesis (N. Gait, ed., 1984); Nucleic Acid Hybridization (B. Hames &
S. Higgins, eds., 1985); Transcription and Translation (B. Hames & S. Higgins, eds.,
1984); Animal Cell Culture (R. Freshney, ed., 1986); Perbal, A Practical Guide to
Molecular Cloning (1984).

“Virut PRRS Béc M§" c6 nghia 1a virut PRRS c¢6 dic diém di truyén di kém véi
thé phan 1ap virut PRRS Bic M¥, chiang han, nhung khong gi6i han ¢ virut PRRS ma lan
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dAu duoc phan 14p & M§ khoang dau nhing ndm 1990 (xem, vi dy, Collins, J. E., et al,
1992, J. Vet. Diagn. Invest. 4:117-126); North American PRRS virus isolate MN-1b
(Kwang, J. et al., 1994, J. Vet. Diagn. Invest. 6:293-296); the Quebec LAF-exp91 strain
of PRRS (Mardassi, H. et al., 1995, Arch. Virol. 140:1405-1418); and North American
PRRS virus isolate VR 2385 (Meng, X.-J et al., 1994, J. Gen. Virol. 75:1795-1801). Pac
diém di truyén dé chi d6 tuong tu cla trinh tw nucleotit hé gen va do tuong tu cla trinh tu
axit amin chung nhau gitta cidc chung virut PRRS Bic M§. Céac ching virut PRRS chau
A thuong ¢6 d6 ddng nhét 1a 80-95% v& trinh tw nucleotit véi ching Béc MJ (xem céc
gia tri mac dinh d6i vé6i thuat toan Clustal W trong bd phdn mém Lasergene, DNASTAR,
Inc.), vi cc ching Béc My c6 do twong tu 14 giéng nhau khoang 85% dén 100%.

"Virut PRRS chau Au" (PRRSV-1, hoic truée day 1a PRRSV Typ 1) d€ chi ching
virut PRRS bét ky c6 dic diém di truyén di kém v6i virut PRRS ma 1an dAu tién dugc
phén 1dp & chiu Au vao khoang nam 1991 (xem vi du, Wensvoort, G., et al., 1991, Vet.
Q. 13:121-130, the Lelystad virus, cling xem cac patent My 5,620,691 and 6,197,310).
Virut PRRS chau Au thudong dé chi cac virut c6 trinh tu nucleotit chidu dai day du ma
gibng khoang 80% hodc cao hon véi thé phan lap Lelystad. Nén hru y la trong PRRSV-
1, c4c kiéu phu dan dan duoc nhan biét, do d6 virut Lelystad dugc x4c dinh la kiéu géc
dbi véi kidu phu 1, va virut Lena (U. Karniychuk et al., BMC Veterinary Research, 2010,
Vol 6, No. 30) duoc x4c dinh 1a kiéu gbc ctia kiéu phu 3. Hai virut nay gn nhu mé rong
sur lan toa t&i da hién nay ctia PRRSV-1, va vi thé, vi du, bang cach sir dung ORFS5, d6
tuong dong ctia Lelystad va Lena 1a khoang 82,8% vé mutrc nucleotit, va bing céch st
dung hé gen diy du, Lelystad va Lena c6 do tuong ddng khoang 80,7% vé murc nucleotit.
Viéc t6i uu hoa sép théng hang thay ddi mét chut dua trén cic thong sb cua thuét toan,
nhung nguoi doc thudng tham chiéu dén céc gi4 tri mic dinh ddi voi thuat toan Clustal
W trong bd phdn mém Lasergene (DNASTAR, Inc.).

Céc ching PRRSV chiu Au thuong chi ddng nhat khoang 60% véi ca chung
Bic My va chau A (Trung Quédc). Vi du, bang céch sir dung trinh tu nucleotit ORFS (ma
c6 xu hudng dua ra udce tinh tir kha dén t6t cho toan bd hé gen khi toan bo hé gen 1a chua
biét), virut Lelystad kidu géc PRRSV-1 va ching VR2332 kiéu gbc Bic My c6 dd dong
nhét khoang 65,0% vé muc nucleotit. Bing céch st dung trinh tu hé gen day du, virut
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Lelystad kiéu gbc va virut VR2332 kiéu gbc co do ddng nhét khoang 58,6% vé mic
nucleotit, mot 1an nira béng cach st dung céc gié tri mdc dinh cho thuét todn Clustal W
da néu.

"Dép tng mién dich bao vé hitu hiéu", "bao vé mién dich", va cac thuat ngit
tuong tu, nhim cic muc dich cua sang ché, c6 nghia 14 dap tmg mién dich ma duogc
huéng dén mot hodc nhiéu epitop khang nguyén cla mam bénh dé bao vé chdng lay
nhiém bdi mam bénh & dong vat dugc ching ngira. Péi véi cac muc dich clia sang ché,
viée bao vé chéng liy nhiém boi mam bénh bao gdbm nhung khong giéi han & viéc ngin
ngira tuyét d6i, nhung ciing c6 thé giam & muc c6 thé phét hién dugc bat ky vé muc do
hodc t¥ 16 1dy nhidm boi mam bénh, hogc gidm & muc c6 thé phat hién duoc bt ky vé
tinh nghiém trong ctia bénh hodc triéu chimg hodc tinh trang bénh bét ky do viéc lay
nhiém mam bénh & dong vat duge ching nglra so véi dong vat bi nhiém khong duge
chung ngira. Pap tmg mién dich bao vé& hiru higu c6 thé duoc cam tmg & dong vat
matrude d6 chua bi nhidm mim bénh vahodc khong bi nhidm mam bénh tai thoi diém
chung ngua. Déap Ung mién dich bao vé hitu hiéu cling c6 thé duoc cam tmg & dong vat
ma da bi nhiém mAm bénh tai thoi diém ching ngira.

Virut PRRS duoc bién déi di truyén "duoc lam giam doc luc" néu no it doc luc
hon ching ban dau chua duoc bién ddi. Mot ching 1a "it doc luyc hon" néu néu né cho
théy su giam dang ké v& mit théng ké v& mot hodc nhiéu thong sb xac dinh tinh nghiém
trong cua bénh. Céc thong 36 nay bao gém mitc nhiém virut trong mau, sbt, tinh nghiém
trong cta suy ho hép, tinh nghiém trong cua hdi ching sinh sén, hodc s6 luong hodc mirc

nghiém trong cta ton thuong phéi, v.v.

"Té bao chi c6 kha niang hd trg qué trinh sao chép cta virut PRRS" ¢6 nghia la
té bao ma c6 kha ning tao ra PRRS lay nhiém khi bi nhidm virut theo sang ché. Cac té
bao nhu vay bao gbm té bao cua lon ctia dong bach ciu don nhan/dai thuc bao nhu té bao
dai thuc bao phé nang cua lon va cac din xuét, t& bao than khi MA-104 va céc dAn xuét
nhu & bao MARC-145; va céc té bao duoc chuyén nhidm véi gen ma hoa thu thé dbi véi
virut PRRS (xem patent M§ 9,102,912 d& cép dén viéc sép xép protein bé mat CD163
dong vt c6 vii nhu thy thé té bao virut PRRS binh thudng). Thudt ngit "té bao chu c6 the

hd trg qua trinh sao chép ctia virut PRRS" cling bao gdm té bao trong co thé lon sbng.
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"Khung doc mé", hogc "ORF", nhu dugc sir dung & ddy, c6 nghia la trinh tu
nucleotit t6i thidu cin dé ma hoéa protein virut PRRS cu thé ma khoéng cAn sy can thiép

cia codon két thuc.

"Lon" va "heo" dugc st dung thay thé cho nhau trong ban mo ta nay va dé chi
dong vat bét ky ma 1a thanh vién thudc ho Suidae nhu, vi du, lon. Vacxin va phuong
phap theo sang ché 6 thé &p dung cho tht ca cac loai lon, du la duc & moi do tudi, hodc
cai & moi do tudi bao gém lon nai va lon nai hau bi, va cac phuong phip nhu vay ¢ thé
bao vé lon con duc va cai mgt cach gidn tiép théng qua viéc bao vé béng cach dung cho
lon nai me. Thuit ngft "virut PRRS", nhu duoc sir dung ¢ day, trur khi dugc quy dinh
khéc, c6 nghia 1a chung virut PRRS Bic My, chau A hodc chau Au bét ky.

"PRRS" bao gém céac triéu chung bénh & lon gdy ra do viéc lay nhiém virut
PRRS (PRRSV). Céc vi du v& céc triéu chimg nhu vay bao gdm, nhung khong bi gi6i
han &, s6t, say thai & cac con cdi mang thai, suy ho hép, t6n thuong phdi, mat cam gidc
thém an, va tir vong & lon con. Nhu dugc st dung ¢ ddy, virut PRRS ma "khong c6 kha
ning gdy ra PRRS" dé chi virut ma c6 thé lay nhiém vao lgn, nhung khong tao ra céac

triéu chirmg bénh thuong di kém véi viéc lay nhiém PRRS & lon.

"Té bao chi duoc chuyén nhidm" thyc t& 1a c6 nghia 1a té bao chu bat ky ma,
khi duoc chuyén nhiém véi ARN cua virut PRRS, ¢6 thé tao ra chu trinh virion PRRS thu
nhét.

“Phan tir ADN lay nhiém”, theo muc dich cua sang ché, 12 phan tr ADN ma ma
hoa céc yéu t6 can thiét dé hd tro qua trinh, phién ma, va dich ma thanh virion chirc nang

tir t& bao chi thich hop.

Tuong tu nhu vay, “phén tir polynucleotit phan 1ap duoc” d8 chi thanh phén chira
phén tr polynucleotit theo sang ché duoc tinh ché hogc dugce kidm soat dén murc c6 thé
phét hién so vdi trang thai c6 trong tw nhién ctia no, néu co.

Péi véi cac muc dich cua sang ché, trinh tir nucleotit ciia phén tir polynucleotit thir
hai (ARN hoic ADN) la “tuong ddng” v6i trinh tu nucleotit ctia phan tir polynucleotit
thr nhat, hodic c6 “d6 ddng nhét” v6i phan tir polynucleotit thir nhét, trong d6 trinh tu

nucleotit cia phan tir polynucleotit tht hai ma hoéa polyaxit amin gidng nhu trinh tu
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nucleotit ctia phan tir polynucleotit thir nhit dua trén sy thodi héa ctia m di truyén, hoic
khi n6 mé hoa polyaxit amin ma du tuong tu véi polyaxit amin dugc ma héa boi trinh tur
nucleotit ctia phan tir polynucleotit thir nhit d& co thé sir dung trong thuc hanh sang ché.
Trinh tu polynucleotit twong ddng cling dé chi cac mach c6 nghia va d6i nghia, va trong
tAt ca cac truomg hop dé chi mach bd sung véi mach bat k. Theo muc dich cta sang ché,
phan tir polynucleotit c6 thé str dung dé thuc hanh sing ché, va vi thé twong ddng hoic c6
d6 tuong tu, trong dé no cé thé duoc st dung 1am mau do chin doan dé phét hién sy co
mit cua virut PRRS hoic polynucleotit virut trong miu dich 16ng hoic mau mé cta lon bi
nhidm, vi du bing k§ thuét lai héa tiéu chuin hoic biang k¥ thuat khuéch dai. Néi chung,
trinh tu nucleotit ctia phan tir polynucleotit thr hai twong ddng véi trinh ty nucleotit cta
phan tir polynucleotit thir nhit néu né c6 do dbng nhit v& trinh tu nucleotit it nhat 1a
khoang 70% vdéi trinh ty nucleotit cua phan tir polynucleotit thir nhét khi dua trén thuat
toan BLASTN (Trung tdm thong tin cong nghé sinh hoc qudc gia - National Center for
Biotechnology Information, hodc con duogc goi 1a NCBI, (Bethesda, Maryland, USA) cta
Vién Suc khoe quéc gia Hoa Ky). Trong mdt vi du cu thé dé tinh toan theo viéc thuc
hanh sang ché, tham khao BLASTP 2.2.6 [Tatusova TA and TL Madden, “trinh tu
BLAST 2- cong cu méi dé so sanh trinh tu protein va nucleotit.” (1999) FEMS Microbiol
Lett. 174:247-250.]. Vén tit, hai trinh ty axit amin dugc sdp thing hang dé t6i uu héa
diém sb sép thing hang bing cach sir dung diém phat hé khoang tréng 14 10, diém phat
md& rong khoang tréng 14 0,1, va ma tran tinh diém “blosum62” ctia Henikoff va Henikoff
(Proc. Nat. Acad. Sci. USA 89:10915-10919. 1992). Ty 1&é % do ddng nhét sau d6 duoc
tinh nhu sau: Tdng sé trung khép x 100/chia cho chidu dai cta trinh tu dai hon + sd
khoang tréng duoc dua vao trinh t dai hon dé sép thing hang hai trinh tu.

Tbt hon 1a mét trinh tu nucleotit twong déng c6 do déng nhét v& trinh tu nucleotit
it nhét khoang 75%, con t8t hon nita 13 d6 déng nhét vé trinh ty nucleotit it nhét la
khoang 80%, 85%, 90% 95%, 96%, 97%, 98% va 99%. Do ma di truyén ¢6 tinh thoai
hoa, trinh tu nucleotit trong ddng c6 thé bao gdm sb luong thay dbi bazo “im ling” bét
ky, ttc 1a viée thay thé nucleotit dit sao vAn ma héa cho ciing axit amin.

Mot trinh tu nucleotit twong déng c6 thé con chura cac dot bién khong im ling,

tic 1a thay thé, bot hodc thém bazo dan dén sy khac biét vé axit amin trong polyaxit amin
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dugc md hoéa, midn 1 trinh tw nay vin gitt duge do dong nhét 70% véi polyaxit amin
duoc ma héa bai trinh tu nucleotit thir nhét hodc hodc néu khong thi cing hiru ich cho

viéc thuc hanh sang ché.

Lién quan dén vAn dé nay, viéc thay thé axit amin bao toan nhét dinh c6 thé
duoc thuc hién ma thudng duoc cong nhan la khong 1am bAt hoat chtrc ning protein tong
thé: chéng han nhu li€én quan dén cac axit amin tich dién duong (va ngugc lai), lysin,
arginin va histidin; lién quan dén cac axit amin tich dién Am (va nguoc lai), axit aspartic
va axit glutamic; va li€én quan dén cac nhom axit amin trung tinh (va trong tat ca cac
trudmg hop, va ciing nguge lai), (1) alanin va serin, (2) asparagin, glutamin, va histidin,
(3) xystein va serin, (4) glyxin va prolin, (5) isoleuxin, leuxin va valin, (6) metionin,
Jeuxin va isoleuxin, (7) phenylalanin, metionin, leuxin, va tyrosin, (8) serin va threonin,
(9) tryptophan va tyrosin, (10) va vi du tyrosin, tyrptophan va phenylalanin. Céc axit
amin ¢6 thé dugc phan loai theo cac déc tinh vat ly va su doéng gop vao cAu tric protein
bac hai hodc bic ba. Viéc thay thé bao toan duoc cong nhén trong linh vuc 1a viéc thay
thé mot axit amin thanh mdt axit amin khac c6 dic tinh tuong tu. Céc thay thé bao toan
duoc léy 1am vi du c6 thé dugc tim théy trong WO 97/09433, trang 10, dugc cong bd va
13.3. 1997 (PCT/GB96/02197, dugc ndp ngay 6/9/1996. Theo cach khac, cac axit amin
bao toan c6 thé duoc nhém lai nhu duge mé ta trong Lehninger, (Biochemistry, Second
Edition; Worth Publishers, Inc. NY:NY (1975), pp. 71-77). Céac thay d6i bao toan thich

hop bd sung va viéc tng dung ching duge md ta dudi day.

Céc trinh tu nucleotit twong ddéng c6 thé duoc x4c dinh bang cich so sanh trinh tu
nucleotit, vi du béng cach str dung BLASTN, nhu trén. Theo cach khac, trinh tu nucleotit
tuong ddng c6 thé duoc xac dinh bf?mg céch lai hda trong céc diéu kién duoc chon. Vi dy,
trinh tu nucleotit ctia phén tit polynucleotit thir hai tuong ddng v6i SEQ ID NO:5 (hoac
trinh tu polynucleotit cu thé khac bét ky) néu n6 lai héa voi trinh tu bd sung ctia SEQ ID
NO:5 trong diéu kién nghiém ngit vira phai, vi dy, lai hoa véi ADN duoc lién két voi vat
liéu loc trong NaHPO4 0,5 M, natri dodexyl sulfat 7% (SDS), EDTA 1 mM ¢ 65°C, va
rira trong SSC 0,2x/SDS 0,1% ¢ 42°C (xem nha xuét ban Ausubel et al, Protocols in
Molecular Biology, Wiley and Sons, 1994, pp. 6.0.3 to 6.4.10), hodc cac didu kién ma

mat khéc s& din dén viéc lai hoa cac trinh ty ma hoa virut PRRS nhu duoc xac dinh dudi
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day. Cac bién dbi trong cac diéu kién lai hoa ¢ thé duge xéac dinh theo kinh nghiém hoic
dugc tinh toan chinh xdc dua trén chibu dai va ty 1€ % cua viéc bét cdp bazo
guanosin/xytosin (GC) ctia mau do. Céc diéu kién lai hoa c6 thé duoc tinh todn nhu dugc
mo ta trong Sambrook, et al., (Eds.), Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Laboratory Press: Cold Spring Harbor, New York (1989), pp. 9.47 to 9.51.

Theo mot phuong an khéc, trinh tu nucleotit thit hai tuong déng vai SEQ ID NO:5
(hodc trinh tu khac bt ky ctia sang ché) néu né lai héa véi trinh tu bd sung ctia SEQ ID
NO:5 trong diéu kién nghiém ngit cao, vi du lai hdéa véi ADN dugc lién két véi vat litu
loc trong NaHPO4 0,5 M, SDS 7%, EDTA 1 mM & 65°C, va rua trong SSCO,1x/SDS
0,1% & 68°C, nhu di biét trong linh vuc nay (Ausebel et al. Current Protocols in

Molecular Biology, Greene Publishing and Wiley Interscience, New York, 1989.

Ngoai ra nén hidu ring phan tir polynucleotit phan 1ap dugc va phan tir ARN phan
1ap dugc theo sang ché bao gdm ca phan tir tong hop va phan tir thu duoc bang k¥ thut

tai t6 hop, nhu bang tach dong in vitro va phién ma.

Céc phan ttr polynucleotit ¢6 thé dugc tao dot bién di truyén bang cach st dung k¥
thuat tai t& hop da biét voi ngudi ¢6 kién thire trung binh trong linh vuc nay, bao gdm dot
bién dinh huéng diém, hodc bing cach dot bién ngiu nhién nhu bing cach tiép xtc voi
cac hoa chét gay dot bién hodc véi buc xa, nhu da biét trong linh vuc". D4t bién c6 thé
duoc thuc hién béng cac phuong phap chuén d3 biét trong linh vuc nay, vi du dot bién
dinh huéng diém (xem vi du Sambrook et al.(1989) Molecular Cloning: A Laboratory
Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.) cua
cAc ban sao l1ay nhiém nhu da duge md ta (vi du Meulenberg et al., Adv. Exp. Med. Biol,,
1998, 440:199-206).

Lién quan dén viée cung cép céc trinh tu virut PRRS chiu Au uu tién ma vira an
toan vlra hi€u qua khi dugc dung cho lon con trudc khi cai sita, sau day 1a mot trong
nhitng vi tri axit amin c6 thé duoc bién dbi. Trong viéc x4c dinh cdc dot bién cu thé nay,
tat nhién luu y ring céc thay thé bao toan ddi voi cac gbe axit amin duoc wu tién nay, nhu
dugc xac dinh ngay trén day, cling cd thé duoc st dung. Trong viéc xac dinh cic axit

amin dugc ma hda wu tién, cac axit amin twong Ung/ban dau cia thé phan 1ap kiéu dai cta
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chiing 96V198 ciing duoc thé hién bang d4u ngodc don, vi thé doi chy chuyén 0 (SEQ ID
NO:1) dugc so sanh véi doi cly chuyén 49 (nguyén liéu vacxin dugc uu tién, SEQ ID
NO:5). Vi thé, d8i vdi trinh tu axit amin dugc ma hoa tir ORFla, S & vi trf axit amin 19
(N); Y & vi tri axit amin 24 (F); A & vi tri axit amin 156 (T); Y ¢ vi tri axit amin 157 (H);
D & vi tri axit amin 268 (N); H at vi tri axit amin 294 (Y); Y at vi tri axit amin 416 (C); S
at vi trf axit amin 742 (P); L & vi tri axit amin 884 (F); P & vi trf axit amin 908 (S); K & vi
tri axit amin 916 (E); K & vi tri axit amin 977 (E); S & vi tri axit amin 1138 (P); F & vi tri
axit amin 1160 (L); S & vi trf axit amin 1500 (P); R & vi tri axit amin 2094 (Q); P o vi tri
axit amin 2254 (S); va L & vi tri axit amin 2290 (F). Pbi véi trinh tr axit amin duge ma
héa tir ORF1b, S & vi tri axit amin 567 (N); va H & vi trf axit amin 912 (Q). Déi véi trinh
tw axit amin dugc ma héa tir ORF2a, L ¢ vi tri axit amin 22 (S); F & vi tri axit amin 88
(V); M & vi tri axit amin 94 (I); va F ¢ vi trf axit amin 95 (L). Pbi voi trinh ty axit amin
duoc ma héa tir ORF2b, L & vi tri axit amin 47 (F). DPéi v6i trinh tu axit amin dugc m3
hoa tr ORF3, S & vi tri axit amin 52 (T). DPbi v6i trinh tu axit amin dugc mé hoda tir
ORF4, T & vi tri axit amin 151 (I). DPéi v6i trinh tu axit amin dugc ma héa tir ORFS, F ¢
vi trf axit amin 20 (L); va D & vi tri axit amin 37 (N). Péi v6i trinh tu axit amin dugc ma

héa tir ORF5a, V & vi tri axit amin 18 (A); va R & vi trf axit amin 35 (Q).

Do d6, sang ché con & cap dén phuong phép tao ra virut PRRS chéu Au duoc
bién ddi di truyén, ma phuong phép nay bao gdm budc gy dot bién trinh tw ADN ma hoa
phén tor ARN lay nhidm ma ma héa virut PRRS nhu duge mo ta & trén, va biéu hién virut
PRRS dugc bién ddi di truyén bang cach st dung hé thdng biéu hién thich hop. Virut
PRRS duoc bién dbi di truyén c6 thé duoc biéu hién tlir phan t polynucleotit phan lap
duoc bing cach sir dung hé théng biéu hién thich hop thuong da biét trong linh vuc nay,
cac vi du vé cac hé théng nay duge md ta trong don sing ché nay. Vi du, phén tu
polynucleotit phén 1ap duogc co thé & dang plasmit ¢ thé biéu hién virut dugc ma hoa
trong t& bao chu thich hop in vitro, nhu duge m6 ta chi tiét hon dudi day.

Trinh tu protein N cia PRRSV Bic M§ duoc bdo toan cao va céc trinh tu dugc
thong béo c6 do ddng nhat khoang tir 93-100% véi nhau. Protein N cua PRRSV Bic My
va chau Au c6 do ddng nhit khoang 57-59% va chung nhau céc motif cAu tric thong
thuong. Noi chung, khi so sanh céc thé phan lap va trinh tv ma héa PRRS, ma c6 thé
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duoc danh sd khac nhau do céc nucleotit hodc céc axit amin dugc mé héa cu thé, viéc
nhan biét cac ving thich hop dé dang dat dugc bing viéc nhan biet cac axit amin dic

trung bao toan ¢ ching PRRS quan tam va sip thang hang né véi ching tham chiéu.

K§ thuat ADN tai t6 hop bao gdm cac k¥ thuat sinh hoc phén tir cuc ky da dang
va hiéu qua nhim muc dich bién dbi axit nucleic & mitc ADN va 1am cho c6 thé phan tich
va céi bién hé gen & muc phan tir. Riéng vé& mit nay, cic virut nhu virut PRRS do kich
thuée khiém tdn cia bd gen ciia né dic biét phi hop véi céc thao tac nhu vay. Tuy nhién,
cong nghé ADN tai td hop khong duoc ap dung ngay lap tic dbi véi cac virus RNA
khong phai retrovirut do cac virut nay khéng bao gdm budc trung gian ADN trong qua
trinh sao chép cia chung. Dbi véi cac virut ndy, cdc dong cADN phdi dugce phat trién
truéc khi k§ thuat ADN tai t& hop c6 thé dugc 4p dung cho hé gen cia ching dé tao ra
virut duoc cai bién. Cac dong lay nhiém c6 thé c6 ngudn gdc tir viée tao cAu trac cADN
chidu dai ddy du (chidu dai hé gen) (¢ ddy dugc st dung véi nghia rong vé ban sao ADN
cia ARN va khong chi véi nghia hep vé ban sao ADN ctia mARN) cia virut trong
nghién ctu, sau d6 cac san phim phién ma lay nhidm dugc tdng hop in vivo trong té bao
dwoc chuyén nhidm véi cADN c6 chidu dai ddy dd, nhung céc sin pham phién ma lay
nhidm ciing ¢6 thé thu dugc bing qué trinh phién ma in vitro tir cADN ¢6 chiéu dai day
du trong plasmit c¢6 vung khoi dAu nhan so v6i sw ¢6 mit ciia hdn hop phién ma, hodc
mot 1an nita in vitro béng cach sir dung cac manh cADN co chiéu dai mot phén duoc nbi
ma bao gdm hé gen day du cta virut. Trong tAt ca cac trudng hop, cdc ARN di phién ma
mang céc bién dbi ma duoc dua vao cADN va cd thé duoc sir dung dé cdy chuyén tiép
virut d4 bién doi.

Viéc tao ra dong lay nhiém cta thé phan 1ap virut PRRS chiu Au hoic virut
Lelystad dugc md ta trong patent My s6 6,268,199 ma két hop toan by vao day bang cach
vién din. Viéc tao ra dong cADN lay nhidm cta thé phan 1ap virut PRRS Bic My duoc
dit tén 1a P129 (Lee et al., 2005; Yoo et al., 2004) dugc md ta trong patent My sb
6,500,662 ma két hop toan bd vao ddy bing cach vién dan. Trinh ty cia cADN P129
dugc bdc 1§ trong S6 truy cép GenBank AF494042 va trong patent My s6 6,500,662.
Dudi day 1a viéc st dung mot dong lay nhiém nhu vy trong pham vi plasmit dugc biéu

hién boi ving khéi du rét sém CMV va duoc goi 1a pCMV-S-P129 va cling dugc bde 19
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trong patent My s6 6,500,662. Nhu duoc md ta trong patent My s6 6,500,662 day la cac
plasmit va viung khoi dAu khéc thich hop dé str dung & day.

Véi trinh tw hoan chinh ctia khung doc m& quan tam bét ky va vi tri cla gbe
axit amin quan tdm, ngudi c6 k¥ ning trung binh trong linh vyc nay chi can tham khao

bang codon dé thiét ké cac thay ddi & vi tri cu thé quan tAm.

Céc codon ciu thanh chudi bo ba nucleotit trong mARN va phan tr cADN tuong
duong ctia ching. Cac codon duge dic trung bdi bazo uraxil (U) khi c6 mat trong phén
tit mARN nhung duoc dic trung boi bazo thymidin (T) khi ¢6 mét trong ADN. Mot thay
d6i don gian trong codon déi véi cung gbe axit amin trong polynucleotit s& khong lam
thay ddi trinh tw hodc cAu tric cua polypeptit dugc ma héa. R rang 1a khi mot cum tur nodi
ring mot trinh tw 3 nucleotit cu thd "ma héa" axit amin bat ky, ngudi c6 k¥ ning trung
binh trong linh vuc ndy s€ nhan ra rang bang trén cung cAp mdt phuong tién dé xac dinh
nucleotit cu thé dang gap véan dé. Béng cach vi du, néu mot trinh tw ba nucleotit cu thé ma
hoa lysin, bang trén mo ta rang hai trinh tu bd ba 1a AAA va AAG. Glyxin dugc md héa
bdi GGA, GGC, GGT (GGU néu trong ARN) va GGG. Dé thay dbi gbc lysin thanh
glyxin trong protein dugc mi hoa ngudi ta ¢o thé thay thé bd ba AAA hodc AAG bang
bét ky trong s GGA va GGC, GGT ho#c GGG trong axit nucleic ma hda.

Céc nghién ctru vé sinh hoc mién dich cta virut PRRS goi y ring su tuong tac clia
virut PRRS v6i kiém ftra céc tinh ning ctia cac PDC. Loai t& bao nay ¢6 0,2%-0,8% té
bao mdy don nhan loai vi & nguoi, chudt nht, chudt cong, lon va khi. Mac du hiém,
nhung té ndo nay 1a thanh phdn quan trong ctia hé mién dich bim sinh va c6 kha nang tiét
ra lwong 16n IFN-o sau khi kich thich bing virut. Thong qua viéc tiét IFN-o. ma cac PDC
déng vai trd quan trong trong vigc didu hoa tinh mién dich bim sinh tinh mién dich thich
g khang virut do ching thic day chirc ning cta té bao tidu diét tw nhién, té bao B, va té
bao T. Hon nita, viéc trudng thanh cua té bao tua co nguén géc tr bach cdu don nhén ctia
lon (MoDC) duoc hd tro boi IFN-o, duge tiét ra boi PDC dan dén ting cudng kha ning
ctiia MoDCs véi viéce trinh dién khang nguyén va hoat hoa té bao T. O giai doan sau cla
qua trinh nhiém virut, PDC biét hoa thanh loai té bao tua trudong thanh dic thu, ma truc
tiép didu hoa chirc ning ctia & bao T va dinh hudng viéc biét hoa té bao T thanh té bao ¢6

kha nang tiét IFN-y, ma Ia chét didu tiét chinh ciia tinh mién dich khéng virut doi voi cée
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virut bao gdm virut PRRS. Khéng c6 gi ngac nhién khi ¢6 virut & ngudi, nhu virut hop
bao hd hip va virut s&i, ma da duoc biét 12 trc ché kha ning cta PDC trong viéc tiét IFN-
o. Tac dung trc ché nay dugce coi 1a déng vai tro quan trong trong tinh uu thé ciia dap ting
mién dich thé dich va bénh hoc mién dich kém theo quan sit duoc 1a két qua ctia viéc lay
nhidm céc virut ndy, cling nhu viéc ting tinh nhay cidm cta vat chu v6i viée nhiém thi

cap vi khuan va virut.

Nhu di néu trén, c6 rat nhidu ching va thé phan 1ap cia PRRSV chéu Au, Bic My
va Trung Qudc dugce biét dén, va cac chung mdi tiép tuc phét trién hodc phan lap duoc.
Mic du gifta tit ca cac chiing nay c6 do tuong ddng cao vé trinh ty axit amin, ngudi ¢6
k§ nang trong linh vuc ndy s& nhan ra ngay 1ap tic c6 mot sb thay ddi, va thuc su cé thé
tan dung dugc cac khac biét va tuong ddng nay dé cai thién thém céc dic diém kiéu hinh

cla tat ca cac chung vacxin.

Tht nhét, lién quan dén tAt ca cac motif axit amin duogc xac dinh trong cac SEQ ID
NOS duoc chi ra duéi diy, néi chung 1a c6 thé kiém tra cac trinh tu protein da biéu hién
twong tmg tit PRRSV chiu Au khéc, ¢ phét hién motif axit amin twong mg, ngay ca khi
nhitng thay dbi bd sung da xay ra & nhimg ching khic nhu vy, la két qua ctia qua trinh
tién hoa, giy ra su thay thé va/hodc bot hodc thém. Vi thé, d& dang c6 thé nhan biét motif
c6 thé so sanh & ching PRRS khéc néu, vi du, valin trong d6 dugc thay thé bang
isoleuxin hodc leuxin, hodc géc khac bét ky, hoac néu mot géc don gian bi khuyét hoac
mot géc bd sung duoc thém vao. Hién c6 nhiéu chuong trinh may tinh dé nhan biét su
sép théng hang va vi thé x4c dinh cac motif trinh tw polypeptit ¢6 twong Umg hay khong,
vi du cac bang Blosum (dugc dya trén muc ty 1€ % do tuong ddng cho trudc), xem S.
Henikoff et al. “Amino Acid Substitution matrices from protein blocks”, Proc Natl Acad
Sci, USA, 89(22), pp. 10915-10919, Nov 15, 1992., va cling xem A. L. Lehninger et al.
Principles of Biochemistry, 2005, MacMillan and Company, 4% edition. Céc thay thé axit
amin bao toan ciing duoc nhan ra dya trén viéc phan loai thanh 5 nhém chinh: sulfydryl
(Cys); thom (Phe, Tyr, va Trp); bazo (Lys, Arg, His); béo (Val, Ileu, Leu, Met), va ua
nuée (Ala, Pro, Gly, Glu, Asp, Gln, Asn, Ser va Thr). Do d6 ndm trong pham vi thuc
hanh sang ché d& bién d6i PRRSV chau Au bit ky ma hoéa trinh tw nucleotit d¢ két hop

vao vi tri thich hop va tuong ung, viéc thay d6i bét ky trong sb cac thay doi axit amin
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dugc cung cép bdi SEQ ID NO:5 ngay ca khi mot hodc nhidu axit amin khéc lién k& véi
vi tri dugc thiét ké duoc thém, bot hodc thay thé. T4t nhién viéc thay thé axit amin nhu
vy c¢6 thé duoc dua vao trinh tu nucleotit mad hoa twong tmg cua virut bing dot bién

dinh huéng didm, PCR, va céc k¥ thudt khéc da biét r& trong linh vuc nay.
Bién phap giam ddc luc chung

Dé chimg té mdt chung da dugc bién dbi di truyén cu thé duoc lam gidm doc luc

mot thir nghiém duge mo ta dudi day c6 thé dugce sir dung.

ft nhét 10 con lon nai hau bi mdi nhém dugc bao gdm trong mdi thir nghiém, ma
cod nguén géc tir trang trai khong c6 PRRSV. Pong vat duoc thir nghiém khong cé khang
thé huyét thanh dic hiéu virut PRRS va am tinh v6i PRRSV. Tét ca cc dong vét dugc
bao gbém trong thir nghiém 1a cing ngudn va cling gidng. Viéc phan phéi dong vat vao
cac nhom duge thuc hién ngiu nhién.

Thir thach duoc thuc hién vao ngay 90 cua thai ky béng cach dung trong miii 1 ml
PRRSV véi 105 TCIDso cho mdi 15 miii. C6 it nhit ba nhom cho mdi thiét Iap thu
nghiém: Mot nhom d6i véi virut kidu dai; mot nhom thir nghiém dé thtr thach béng virut
duoc giam doc luc co thé; va mot nhom dbi chtng nghiém ngit.

Nghién ctru dugc coi 1a hop 1€ khi cac d6i chig nghiém ngjt & tinh trang 4m tinh
v6i PRRSV trong sudt thdi gian nghién cu va it nhét 25% lon con khoe manh con sdng
duoc sinh ra trong nhém dugce thir thach virut kidu dai so v&i nhém ddi chimg nghiém
ngat.

Viée 1am giam doc luc, ndi cach khac it doc luc hon, duge dinh nghia 1a sy thay
dbi dang ké vé& mat théng ké ctia mot hodc nhiéu thong sb xac dinh ning suét sinh san
hoic phirc hop triéu chimg khac:

Viéc giam dang ké vé& it nhit mot trong cac thong sb sau day ddi voi nhém thu
nghiém (virut duoc lam gidm doc lyc co thé) so v6i nhém bi nhiém ching ban dau khong

duoc cai bién duge s& 1a mot dau hiéu cia viéc giam doc luc:
a) tan so thai chét luu

b) sdy thai luc hodc truée ngdy 112 cta thai ky
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¢) sb lon con bi thai gb
d) s6 lgn con yéu hodc c6 strc song kém
e) chét trude khi cai sita.

Ngoai ra, viéc ting déng ké mot trong cac thong so sau déy doi véi nhom thir
nghiém dugc so sanh véi nhém bi nhiém ching ban dau khong dugc cai bien duge uu
tién:

f) s6 lon con dugc cai sita tir mdi lon nai

g) s0 lon con sdng khoe manh duoc sinh ra tur mdi lon nai.

Theo cach khéc, hoi chung ho hap va cic triéu ching khéc cua viée nhiém PRRSV c6 thé

duoc kiém tra dé thiét lap viéc lam giam doc luc.

Ching duoc lam gidm doc luc c6 gia tri trong viée bao ché vacxin. Vacxin theo
sang ché hitu hiéu néu né bao vé lon chéng lai viéc nhiém virut PRRS. Vacxin bao vé lon
chéng nhiém virut PRRS néu, sau khi dung vacxin nay cho mdt hodc nhiéu lon chua bi
nhidm, thir théch sau d6 v6i thé phan I4p virut tinh khiét v& mét sinh hoc (vi dy, kiéu dai
¢6 ngudn gbc chau Au bt ky) din dén giam mirc 6 nghiém trong cuia céc thay dbi tong
thé hodc mé bénh hoc (vi du, tdn thuong trong phéi) va/hoidc cdc triéu chimg cta bénh,
khi so sanh véi cac thay dbi hodc triéu chung d6 thuong gay ra boi thé phén lap & cac lon
twong tu ma khong dugc bao vé (tirc 1a, so voi dbi chung thich hop). Cu thé hon, vacxin
theo sang ché ¢6 thd dugc thé hién 1a hiéu qua hon béng viéc dung cho mot hodc nhiéu
lon thich hop ¢6 nhu ciu, sau d6 sau mét khoang thoi gian (vi dy, 4 tudn), thir thach bang
miu 16n (107 TCID so)) clia thé phén 14p tinh khiét vé mét sinh hoc PRRSV. Mau méu
sau d6 duoc ldy tir lon d4 ther thach sau khoang mot tuln, va sau dé cd ging phan l1ap
virut tr miu mau nay. Viéc phan 1ap luong Ién virut la dAu hiéu cho thy vacxin nay c6
thé khong hiéu qua, trong khi viéc phan lap dugc luong virut giam (hodc khong cé virut)
1a d4u hiéu cho thdy ring vacxin c6 thé co hiéu qua.

Vi thé, tinh hiéu qua cta vacxin theo sang ché c6 thé dugc dénh gia theo cach dinh
lwong (tic 13, viée lam giam ty 1¢ phin trim m6 phdi bi két dac so v6i nhom doi chimg
thich hop) hoic theo cach dinh tinh (vi dy, phan lap PRRSV tir mau, phat hién khang

nguyén PRRSV trong phdi, miu m6 amidan hodc hach bach huyét bang thir nghiém mién
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dich). C4c triéu chimg ctia bénh sinh san va hd hap & lon c6 thé dugc dénh gid theo cich
dinh Iwong (vi du, nhiét do/st) hoic ban dinh luong (vi du, su ¢6 mét hogc véng mit cua
mot hoac nhiéu triéu ching hozc gidm tinh nghiém trong ctia mot hodc nhiéu triéu ching,

nhu tim tai, viém phdi, t6n thuong phéi v.v).

Lon khong bi nhidm 1a lon chua timg tiép xtc v6i tac nhan lay nhiém bénh sinh
san va ho hip & lon, hodc lon da timg tiép xtic v&i tac nhén 1y nhiém bénh sinh san va ho
hap & lon nhung khong thé hién céc triéu chimg cua bénh. Lon bi anh hudng 1a lon thé
hién céc triéu chimg ctia PRRS hodc tir §6 PRRSV ¢6 thé phén lap duoc.

Vacxin theo séng ché c6 thé duoc bao ché theo quy uéc duoc chip nhan dé bao
gém cac chit mang dugc chép nhin cho dong vat (néu c6 thé ap dung), nhu chét dém,
chit 1am &n dinh, chat pha lodng, chit bio quan, va/hodc chit hoa tan tiéu chuin, va cling
¢6 thé duoc bao ché dé hd tro cho viéc gidi phong kéo dai. Chét pha lodng bao gbm nudc,
nuée mubi, dextroza, etanol, glyxerol, va céc chat twong tu. Céc chit phu trg dé tao tinh
déng truong bao gdm natri clorua, dextroza, mannitol, sorbitol, va lactoza, trong sb cac
chit khac. Chit lam dn dinh bao gdm albumin, trong s& cac chét khac. Cac chat dan
thudc va chét phu tro cta vacxin thich hgp khéc, bao gém cac chét thuong duoc st dung
& bao ché vacxin séng duoc cai bién, dugc biét hogc s& 1 hién nhién voi nguoi 6 k§
ning trong linh vyc ndy. Xem vi du, Remington's Pharmaceutical Science, 18th ed.,

1990, Mack Publishing, ma dugc két hop vao day béng cach vién dan.

Vacxin theo sdng ché c6 thé con chira mot hodc nhiéu thanh ph?ln diéu bién mién
dich bd sung nhu, vi du, ta dugc hodc xytokin, trong sb6 cac thanh phén khac. Cac vi du
khong gidi han vé tac duogc ma c6 thé duoc st dung trong vacxin theo sang ché bao gdm
hé théng t4 duoc RIBI (Ribi Inc., Hamilton, Mont.), alum, gel khoang nhu gel alumin
hydroxit, nhii twong dau trong nudc, nhil teong nude trong dau nhu, vi du, t4 dugc khong
hoan chinh va hoan chinh cta Freund, copolyme khéi (CytRx, Atlanta, Ga.), QS-21
(Cambridge Biotech Inc., Cambridge Mass.), SAF-M (Chiron, Emeryville Calif.), t4 dugc
AMPHIGEN.RTM., saponin, Quil A hodc ph&n doan saponin khac, monophosphoryl lipit
A, va ta duoc Avridine lipit-amin. Céc vi du khong gi¢i han vé nhil twong diu trong nudce
¢ thé str dung trong vacxin theo sdng ché bao gdm cac ché pham SEAMG62 va SEAM
1/2 duoc c&i bién. SEAM62 duoc cai bién 1a nhil tuong diu trong nudc chia 5% (the
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tich/thé tich) squalen (Sigma), 1% chat thy rira (thé tich/thé tich) SPAN.RTM. 85 (chat
hoat dong bé mat ICI), 0,7% (thé tich/thé tich) chat tay rira TWEEN.RTM. 80 (chét hoat
dong bé mat ICI), 2,5% (thé tich/thé tich) etanol, 200 pg/ml Quil A, 100 [mgr]g/ml
cholesterol, va 0,5% (thé tich/thé tich) lexitin. SEAM 1/2 duoc cai bién 14 nhii tvong dau
trong nudc chira 5% (thé tich/thé tich) squalen, 1% (thé tich/thé tich) chét tiy rta
SPAN.RTM. 85, 0,7% (thé tich/thé tich) chét tAy rira Tween 80, 2,5% (thé tich/thé tich)
etanol, 100 .mu.g/ml Quil A, va 50 .mu.g/ml cholesterol. Cac chét diéu bién mién dich
khéac ma c6 thé duoc bao gém trong vacxin bao gém, vi du, mot hodc nhiéu interleukin,

interferon, hodc cac xytokin da biet khac.

Vacxin theo sang ché c6 thé tiry ¥ duge bao ché dé giai phong kéo dai virut, phan
ttr ARN 1ay nhiém, plasmit, hodc vecto virut theo sang ché. Cac vi du vé ché pham giai
phoéng kéo dai bao gdm virut, phan tr ARN lay nhiém, plasmit, hodc vecto virut trong t6
hop vai cac thanh phﬁn ctia polyme, tuong thich sinh hoc nhu, vi dy, poly(axit lactic),
poly(axit lactic-co-glycolic), metylxenluloza, axit hyaluronic, colagen va tuwong tu. Cu
trc, viée lwa chon va stt dung polyme c6 kha nang phén giai trong chit din phan phdi
duoc chat duoc dé cap trong mot vai tai liéu cong bd, bao gém A. Domb et al., 1992,
Polymers for Advanced Technologies 3: 279-292, ma dugc két hop vao diy bang cach
vién dan. Huéng dan bd sung v& viéc chon va st dung polyme trong dugc phim c6 thé
duoc tim théy trong cac véan ban di dugc biét dén trong linh vuc, vi du M. Chasin and R.
Langer (eds), 1990, "Biodegradable Polymers as Drug Delivery Systems" in: Drugs and
the Pharmaceutical Sciences, Vol. 45, M. Dekker, N.Y., ma cling dugc két hop vao day
béng cach vién dan. Theo cach khac, hodc ngoai ra, virut, plasmit, hodc vecto virut cling
c6 thé dugc bao vi nang dé cai thién viéc sir dung va hiéu qua. Cac phuong phap bao vi
nang khang nguyén duoc biét r5 trong linh vuc nay, va bao gbm céc k¥ thuét duoc mo ta,
vi du, trong patent M§ sb 3,137,631; Patent My s6 3,959,457; Patent My s6 4,205,060,
Patent M§ sb 4,606,940; Patent M§ s6 4,744,933; Patent My s6 5,132,117; va Cong bb
don sang ché quéc té WO 95/28227, tht ca cac tai liéu nay dugc két hop vao day bang

cach vién dan.

Liposom cling ¢ thé duoc st dung dé tao ra dang giai phong kéo dai cua virut,

plasmit, hodc vecto virut. Chi tiét lién quan dén céch tao ra va st dung ché phém liposom
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6 thé duoc tim théy trong, trong sb céc tai liéu khac, patent M¥ s 4,016,100; Patent M§
56 4,452,747; Patent M s6 4,921,706; Patent M s6 4,927,637; Patent My s6 4,944,948;
Patent M3 s 5,008,050; va patent My s6 5,009,956, tat ca cac tai lidu ndy duoc két hop

vao day bang cach vién dan.

Luong hitu hiéu cta vacxin bét ky trong s6 céc vacxin dugec mo ta & trén cling c6
thd dugc xéc dinh bing cach thong thudong, bit diu bing lidu luong thap cia virut,
plasmit protein virut hodc vecto virut, va sau do tang lidu lwong trong khi van kiém soat
hiéu qua. Luong hitu hiéu co6 thé thu dugc sau mot 1in dung vacxin hodc sau nhiéu lan
dung vacxin. Céac yéu t& da biét c6 thé duge xem xét khi xac dinh lidu t6i wu cho mdi
doéng vat. Cac yéu t6 nay bao gém loai, kich thudc, do tudi va céc tinh trang bénh téng
quét ctia dong vat, su ¢ mit cua cac dugc chét khac trong co thé dong vat, va yéu td
tuong tu. Liéu luong thuc té t6t hon 12 duogc chon sau khi xem xét két qua tu cac nghién

ctu trén dong vat khac nhau (xem cac vi du 3-7 dudi day).

Mot phuong phéap phat hién dap ing mién dich thich hop ¢6 dat dugc hay khong
1a x4c dinh d6 chuin chuyén dao huyét thanh va khéng thé & dong vat sau khi chung
nglra. Thoi diém ching ngira va s6 1an chung ting cuodng, néu co, tot hon 1a dugc xac
dinh boi béc si hodc bac st thl y trén co s& phan tich tét ca céc yéu t6 lién quan, mot vai

trong s6 d6 1a cac yeu t6 dd duge md ta & trén.

Luong lidu hitu hiéu cua virut, protein, phan tr ADN lay nhiém, plasmit, hodc
vecto virut, theo sang ché c6 thé duge xac dinh béng cach st dung cac k¥ thuat da biét,
xem xét dén cac yéu td ma co thé duoc x4c dinh bdi ngudi ¢6 k¥ ning trung binh trong
linh vuc ndy cin ndng cua dong vat dugc ching ngtra. Liéu luong ctia virut theo sang ché
trong vacxin theo sang ché tot hon 14 ndm trong khoang tir khodng 10! dén khoang 10°
pfu (don vi tao thanh vét tan), t6t hon nita 1a tir khoang 10° dén khoang 108 pfu, va tot
nhét 1a tir khoang 10 d&én khoang 107 pfu. Liéu lugng plasmit theo sang ché trong vacxin
theo sang ché ot hon 1a ndm trong khoang tir khoang 0,1mg dén khoang 100mg, t6t hon
nita 14 tir khoang 1mg dén khoang 10mg, con t6t hon nita 1a tir khoang 10mg dén khoang
1mg. Liéu luong ctia phan tir ADN lay nhiém theo sang ché trong vacxin theo séng ché
t5t hon 1 nim trong khoang tir khoang 0,Img dén khoang 100mg, t6t hon nita la tur
khoang 1mg dén khoang 10mg, con t6t hon nita la tir khoang 10mg dén khoang 1mg.
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Liéu luong cta vecto virut theo sang ché trong vacxin theo sang ché t6t hon 14 nim trong
khoang tir khoang 10! pfu dén khoang 10° pfu, tdt hon nita Ia tir khoang 10 pfu dén
khoang 108 pfu, va con tét hon nita 1a tir khoang 10° dén khoang 107 pfu. Kich thude lidu
luong thich hop ndm trong khoang tir khoang 0.5 ml dén khoang 10 ml, va t6t hon nita 1a
tir khoang 1 ml dén khoang 5 ml.

Lidu thich hop di véi vacxin protein hogc peptit virut theo sang ché dé thuc hanh
sang ché thuong ndm trong khoang tir 1 dén 50 microgam mdi liéu, hoic lugng cao hon
khi duoc xac dinh bang cdc phuong phép chuén, véi luong t4 duogc dugc xac dinh hodc
duoc nhén biét bang céc phuong phép lién quan dén mdi chat nay. Trong mdt vi du dugc
ru tién cua sang ché lién quan dén chung ngtra cho lon, mdt muc tiéu tudi t6i wu dbi voi
dong vat la ndm trong khoang tir khoang 1 dén 21 ngay, ma tai thoi diém trudc cai sita,
¢6 thé cling twong tmg véi cdc chuong trinh ching nglra khac nhu chuong trinh khang
Mycoplasma hyopneumoniae hoac PCV. Ngoai ra, chuong trinh chiing ngtra dugc uvu tién
dbi v&i lon nai gidng s& bao gdm céc lidu tuong tu, v6i chuong trinh tai chiing nglra hang

nam.

Mot phuong phap phat hién dap tmg mién dich thich hop cé dat duoc hay khong la
xac dinh d6 chudn chuyén dao huyét thanh va khang thé & dong vat sau khi ching ngra.
Thoi didm ching ngira va s6 1an ching ting cudng, néu c6, tot hon 1a dugc xac dinh boi
bac si hodc bac si tha y trén co s& phén tich tAt ca cac yéu t6 lién quan, mot vai trong sd
d6 1a céc yéu td da duge mé ta & trén.

Luong liéu hitu hidu cta virut, phan tir ARN lay nhiém, plasmit, hodc vecto virut,
theo séng ché c6 thé dugc xac dinh bing cach sir dung cac k¥ thuét da biét, xem xét dén
céc yéu tb ma co thé duoc xac dinh bai ngudi cé k§ ning trung binh trong linh vuc nay
nhu cin ning ctia dong vat duge chung ngua. Theo cach vi du, vacxin c6 thé duoc phéan
phéi qua dudng ubng, ngoai duong tiéu hoa, trong da, dudi da, trong co, trong miii hodc
trong tinh mach. Viéc phan phdi qua dudng ubng c6 thé bao gbm, vi dy, bd sung ché
phém vao thtc dn hodc nudc uéng cho ddng vat. Cac yéu td tac dong dén lidu luong

vacxin bao gom, vi dy, cén nang va d¢ tudi cua lon.
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Séang ché con dé cap dén phuong phap bao ché vacxin chtra virut PRRS, phén tir
ARN lay nhidm, plasmit, hodc vecto virut dugc mo td ¢ day, ma phuong phap nay bao
gém viéc két hop lugng hitu hiéu cia mot trong sb virut PRRS, phan tir ARN lay nhiém,
plasmit, hodc vecto virut theo sang ché, v6i chat mang dugc chdp nhan dé st dung trong

duoc phém hodc thu y.

Ngoai ra vacxin séng duoc lam giam doc luc theo sang ché c6 thé duoc cai bién
nhu dugc mo ta trong patent My s6 6,500,662 dé ma hoa epitop khang nguyén khac loai
ma duogc gin chén vao trong hé gen virut PRRS bang cach sir dung cac k¥ thuét tai t6 hop
d3 biét. Cling xem patent M§ 7,132,106 ma duoc két hop toan bd vao day bang cach vién
dan. Epitop khdng nguyén hitu dung lam epitop khang nguyén khéc loai theo séang ché
bao gdm epitop khdng nguyén tlr mam bénh & lon khac voi PRRS ma bao gbm, nhung
khong bi gi6i han 0, epitop khdng nguyén tur maim bénh & lon duoc chon tir nhém bao
gém virut parvo & lgn, virut circo ¢ lon, virut rota & lon, virut cum lon, virut gia dai, virut
viém da day rudt truyén nhiém, virut corona bénh ho hép & lon, virut dich ta lon cb dién,
virut cum lon chau Phi, virut viém n#o va co tim, virut paramyxo lon, virut torque teno,
Actinobacillus pleuropneumoniae, Actinobacillus suis, Bacillus anthraci, Bordetella
bronchiseptica, Clostridium haemolyticum, Clostridium perfringens, Clostridium tetani,
Escherichia coli, Erysipelothrix rhusiopathiae, Haemophilus parasuis, Leptospira spp.,
Mycoplasma  hyopneumoniae, ~Mycoplasma  hyorhinis, Mycoplasma  hyosynovia,
Pasteurella multocida, Salmonella choleraesuis, Salmonella typhimurium, Streptococcus
equismilis, va Streptococcus suis. Cac trinh ty nucleotit ma hoéa epitop khang nguyén tur
mAam bénh & lon néu trén da biét trong linh vuc nay va cd thé thu duoc tir co s& dit liéu
gen cdng cdng trén trang web trén toan thé gi6i, nhu & Genbank tir Trung tdm thong tin
cdng nghé sinh hoc qudc gia (USA).

Céc diu hiéu va bién ddi bd sung cua sdng ché s& hién nhién véi nguoi 6 ky ning
trung binh trong linh vuc nay khi tham khao toan by don nay, bao gdm phan mo ta chi
tiét, va tit ca cac d4u hiéu nay dugc du dinh 14 céc khia canh cua sang ché. Twong tu nhu
vay, cac dAu hiéu cta sang ché dugc md ta & day co thé dugc két hop lai thanh céc
phuong an bb sung ma duoc du dinh 1a cac khia canh cta sang ché, khong phan biét su

két hop ciia cac dau hiéu dugc d& cap cu thé & trén c6 phai 1a mot khia canh hay phuong
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4n cua sang ché hay khong. Ngoai ra, nén hiéu rang chi nhitng gii han nhu vy ma dugc
mo ta & day 1a quan trong dbi v6i sang ché; cac bién thé ctia sang ché khong c6 cac gidi
han ma khong duoc mo ta & ddy 1a quan trong duge dy dinh 1a cac khia canh cua sang
ché. R rang 1a sang ché c6 thé duoc thuc hanh khac véi phan duge md ta chi tiét trong

phin mb ta trén diy va phan vi du.

Do dé, vacxin PRRS dua trén virut c6 SEQ ID NO:5 s& duogc coi la dai dién cho
c4c vacxin ¢6 profin an toan va hiéu qua ma tao ra sy cai thién dang ké cho phép chiing
nglra thanh céng ¢ lon con, ngay tir ngay tudi dau tién, voi tinh mién dich kéo dai dén
khoang 6 thang tudi. Nhitng cai tién chua timg c6 nhu viy vé tinh nang ctia vacxin bét
ngo dugc tao ra béng cach nudi chy va lam giam doc luc virut trong mdi trudong nudi chy
t& bao ma tdi da hda su lién quan dén sinh hoc cua lon, bao gém viéc cho phép virut sao
chép thich hop va an toan trong co thé vat chu 13 lon trong khi khong diéu hoa giam su
dap ung mién dich can thiét & vat chu. Nhitng loi ich nhu vay dugc cung cép cho lon con,
lon duc gibng va lon nai va lon nai hau bi (ca trude va sau khi mang thai); va trong tit ca
céc truong hop cho dit dong vat 1a huyét thanh duong tinh hogic huyét thanh am tinh tai
thoi diém ching nglra.

Ciing dé dang thdy rang céc cai tién v& nudi ciy theo séng ché c6 thé ap dung dong
ddu cho virut PRRS chau Au bét ké ching 13, hodc dugc tao ra bang phuong phap tai t6
hop, hodc chi duoc phan lap, duy tri, hodc dugc nudi céy va duoc thich nghi béng
phuong phéap chu yéu 1a khong tai td hop; trong céc trudng hop bao gbm du cho té bao
nuoi cly bit ky duoc sir dung 13, hosic khdng phai 1a tu tai t0 hop.

Nhidu cai bién va bién thé ctia sang ché c6 thé 1a c6 thé dua vao phan mo ta néu
trén va do d6, cling ndm trong pham vi clia sang ché.

Vi du thwe hién sing ché

Céc vi du dudi day dugc dua ra dé minh hoa, chtr khong nhim gi6i han pham vi

clia sang ché.
Vi du 1- Tao ra dong té bao BHK21-C12-26

Viéc tao ra dong té bao BHK21-C12, b me ctia dong té bao BHK21-C12-26 dugce
st dung trong cac thtt nghiém nay, dd duge md ta trude day trong US 9,102,912. Trong
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sang ché nay, dong té bao BHK21-C12 duoc goi la BHK/CMV/v1 #12 trong Vi du 14 va
Fig. 6. Tém lai, dong té bao than chudt con hamster thudng duge str dung BHK-21 duoc
chuyén nhiém véi plasmit pCMV-susCD163v1, ma chira bién thé duoc cit cut (v1) cua
gen thu thé CD163 PRRSV (sus) ctia lon, dusi sy kiém soét clia ving khéi dau CMV.
Plasmit ndy cling chtta gen khang kanamyxin/neomyxin dudi sy kiém soé4t ctia ving khoi
dau kép nhan so/nhan chudn d chon loc trong E. coli va té bao dong vat c6 vi, tuong
tmg. Sau khi chuyén nhiém, t& bao duoc chon loc dong thoi voi G418 (Geneticin, chét
tuong tu neomyxin) va tao dong t& bao don trong cac dia 96 15. Mot trong cac dong tao

thanh (#12, hodc “C12”) dugc chon dé st dung tiép va duoc dit tén 1a BHK21-C12.

Dong té bao BHK21-C12 duoc céy chuyén hang loat 65 14n dudi su chon loc cua
G418 va gift lai duoc kidu hinh chip nhin PRRSV. Dén doi cly chuyén 64 ngudi ta quan
sat thdy rang mot vai té bao séng s6t nhiém virut PRRS, chi ra ring céac giai doan sém c6
su khong én dinh kidu hinh. Quy trinh tao dong té bao don bd sung dugc thuc hién, va
nhidu dong méi dugc danh gia vé kiéu hinh chip nhan PRRSV va vé cdc dic diem tang
truong. Trong sé cac dong nay, dong #26 duge chon do vugt trdi so voi cac dong khéac va
dong t& bao BHK21-C12 bd me. Dong #26 duoc goi 1a BHK21-C12-26, va duoc st dung
dé 1am giam doc lyc cta virut PRRS 96V198.

Vi du 2- Cac té bao bd sung thich hop dbi véi viée thich nghi va nubi chy virut ma an

toan va hiéu qua ddi véi do tudi rat non, nhu dé ching ngira vao ngay 1 sau sinh

Té bao PK-9 1a dong té bao chuyén gen thu dugc bing cach chuyén nhiém 6n dinh
dong t& bao than lon PK0809 vdi plasmit md hoa phién ban bi xda ctia gen CD163 cua
lon va gen khang neomyxin. Chi tiét vé viéc tao cau triic va mo ta dac diém cta dong té

bao PK-9 trudc day da duge md ta (xem patent M§ 9,102,912).

Cén luu ¥ rang su thich nghi cua virut doi chy chuyén thi nhét tir t& bao PAM dé
tang trudng trong t& bao PK-9 c6 thé khé khan, va va yéu ciu mot vai 1an thtr v6i nhiéu
dong song song. Trong trudng hop ndy, viée lay nhiém c6 thé dugc theo ddi bang mién
dich huynh quang & hai giéng gidng nhau sir dung khang thé don dong lién hop hop FITC
SDOW17 dic hiéu nucleocapsit virut (Rural Technologies Inc, Brookings South Dakota).

Céc doi ciy chuyén sém c6 the dAn dén mot vai cum nho, va khong tao ra cac hat virut
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khong c6 té bao du dé bét du viéc 14y nhiém 1ép don méi. Tuy nhién cac doi chy chuyén
ndy c6 thé duge hoan thanh bing cach xt 1y 16p don da 13y nhiém bing Accutase (chét
thay thé trypsin) va cly lai té bao trong nhiéu 15 bing moi trudong moi, ¢ hodc khong cé
t& bao PK-9 khong bi nhidm. Sau mét vai 1an cdy chuyén nhur vy, mot s6 dong nén thé
hién viéc ting rd rang tAn sd va kich thuéc cum huynh quang. Mot s6 dong trong s6 nay
nén c6 dugc kha ning duoc chy chuyén bang cach stt dung dich long virut khong c6 té
bao. N6i chung, ngudi ta ky vong ring cac doi cdy chuyén thich hop thé hién lam giam

kha ning e ché alpha interferon.

Tinh an toan va hiéu qua cua vacxin PRRSV chau Au theo séng ché duoc ching

minh thém béng cac quy trinh va dit liéu thir nghiém trong cac Vi du 3-7, duoi day.

Vi du 3: Khoang thoi gian mién dich duoc tao ra boi MLV PRRSV chéu Au duge dung
cho lon con 1 ngay tudi bang thir thach tiép theo véi thé phan 1ap PRRSV chéu Au vao
khac khoang khodng 26 tudn sau chiing ngira

Muc dich cta nghién ctru la dé danh gia thoi gian mién dich (duration of immunity
- DOI) ctia vacxin sdng duogc cai bién chau Au (virut duge md hoa boi SEQ ID NO:5) &
lon dugc chiing ngtra vao 1 ngay tudi bang duong dung trong co (IM, nhém T02) hoac
trong miii (IN, nhoém T03), sau d6 thu thach ho hép & 26 tudn sau khi ching ngira bang
mdt thé phan 1ap PRRSV chau Au khac. Bién s6 chinh trong viéc xéc dinh hi¢u qua 12 tai
lugng virut trong huyét thanh (nhiém virut trong méu) ctia cdc nhém diéu tri T02 va T03
trong so sanh véi lon TO1. Tén thuong phéi, nhiét d6 truc trang, xuét tiét, ddu hidu 1am

sang va thé trong duoc so sanh dudi dang bién sb thi hai.

Luc 1 ngay tudi, lon tir céc nhom T02 va TO3 duoc ding liéu don 2 mL IVP qua
dudng dung trong co (T02) hodc trong miii (T03). Lon trong nhém dbi chimg (T01) duge
nhén 2 ml trong co va 2 ml trong mili dung dich nudc mudi. Luc 26 tuan sau ching ngtra
(182 ngay), lon dugc thir thach trong miii bing thé phan 1ap PRRSV chau Au Olot/91
(xem J. Duran et al., Virus Genes, vol 14 No. 1., 1997, pp 19-29 and Z. Lu et al,
Virology Journal, vol 11, No 42, 2014) lam tht thach hé hép. Trong sudt pha thir théch,
mau mau, gac lau mili miéng, cic dAu hiéu 1am sang va nhiét do truc trang dugc thu thap

mdi 3-4 ngay cho dén ngay md xéc. Lon duoc can trude khi ching ngira, trude khi thu
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thach, va lac md x4c. Chin hodc mudi ngay sau khi thir thach, lon dugc cho chét ém &i va
duoc md xac. Khi md xac, phdi dugc dnh gid sy c6 mat cia ton thvong PRRSV va duge
tinh diém. Thir nghiém 13 hop 18 khi tét ca céc lon TO1 vAn con 4m tinh v6i virut PRRS

trong subt thoi gian ching ngira va khong c6 yéu t& bénh giy nhiéu dugc phat hién.

Hiéu qua bao vé clia ca ching ngira IM va IN dugc quan sét khi so sénh tai lugng
virut trong huyét thanh gitta cAc nhom. Ca hai nhém dugc ching ngira bang IVP (T02 va
T03) c6 hiéu gi4 virut thép hon dang ké (P<0,05) so v6i nhém dbi chimg & cac ngdy 14y
mAu sau thtr thach (3, 6, 8 va 9/10, twong tmg v4i cac ngay nghién ciu 185, 188, 190 va
191/192). Hiéu qua ciing duge hd tro bing céch giam dang ké ton thwong phoi lién quan
dén PRRSV luc md xéc, ciing nhu giam dang ké xuét tiét dich mii va miéng & ca hai

nhém duoc ching nglra so v6i nhém doi ching.

So sanh gitta cac nhom duge chung ngira da phét hién ra rang vao 3 ngay sau thir
thach, nhom dugc ching ngira bang dudng IN (T03) c6 lugng virut trong mau, xuét tiét
dich miii va miéng gidm d4ng ké so véi nhom duge ching ngira bang duong IM (T02).
Cac két qua nay chi ra ring, trong cac diéu kién cua thir nghiém nay, hiéu qua bao vé thu

duoc sau khi ching ngtra IN 12 manh hon sau khi chung ngira IM.

Viéc chiing ngtra dd cam Ung su phat trién khang thé dic hiéu PRRSV trong vong
28 ngay sau chung ngura. Tét c4 lon d3 chung ngira c6 huyét thanh duong tinh véi khéng
thé PRRS lc thir thach (26 tuin sau ching nglra), chi ra rang ca hai duong ding c6 thé
gdy ra dap tmg khang thé bao vé va manh mé véi viée chung ngtra. Tuy nhién, mutic hiéu
gia khang thé duoc phét hién & thu thach cao hon déng ké & nhém dugc chung ngira bing
dudong IN so véi nhém duge chung ngira trong co thuc té s& giai thich sy giam dang ké
4 lugng virut duge phét hién trong ca huyét thanh va cdc dudng bai tiét trong nhom IN
so v6i nhéom IM vao 3 ngay sau thir thach.

Két ludn, cac két qua tir nghién ciu nay di chimg td rang viéc dung mot lan
vacxin MLV PRRSV chau Au (SEQ ID NO:5) chia lidu 2,5 logl0 CCID50 cho lon 1
ngdy tudi béng dudng ding trong co hodc trong mili di tao ra thoi gian mién dich bao vé

14 6,5 thang (26 tuan).
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Céc chit viét tit duoc stir dung trong cac vi du 3-7 bao gém: AAALAC, Hiép hoi
danh gia va kiém dinh chét luong chim s6c dong vét trong phong thi nghiém; AE, Su
kién bt loi; CCID50, lidu gay nhidm 50% dich nuéi cdy té bao; CP, san phim dbi chimg;
DC, ngay thtr thach; DCF, Biéu mau thu thap dit liéu; DRAC, Péanh gid hang ngay Cham
soc dong vat; 1D, ) nhan biét; IF, mién dich huynh quang; IM, trong co; IN, trong mili;
IV, trong tinh mach; IVP, San pham tht y nghién ctru; MDA, Khang thé ¢6 ngudn gbe tir
me; MLV, Vacxin séng duoc cai bién; MSF, H6 so nghién ctru téng thé; MSV, chiing
virut giéng géc; NA, Khong ap dung duoc; PAM, Dai thuc bao phé nang lon; PRRSV,
Virut giy hoi chung hd hép sinh san va ho hép & lon; PBS, nudc mudi duge dém
phosphat; RT-qgPCR, phan Gng chudi polymeraza phién mi nguoc dinh luong; SART,
B4o céo va diéu tri dong vat bm; SOP, Quy trinh thuc hanh chudn; S/P, M4u duong tinh;
va TBD, duoc xac dinh.

A X ... | Liéuthu Két
| Mo | Liuluong | g0, | Nedy [Nedythi on | thic thr
Nhom S (P6 chuan . su thach n x n N
di€u tri thuc t&) dung dun (DC) (D6 chuan nghiém
e ing thuc t&) | (DN)
IM + D191/
TO1 CP 2mL+2mL IN DO D182 D192 20
2,2 logio 5,7 logio D191/
T02 IVP CCIDs0/2,0 M DO D182 CCIDso/lo 18
D192
mL n
2,2 log1o
T03 IVP CCIDs0/2,0 IN DO D182 e 17
ml D192

Lic 1 ngdy tudi, lidu 2 mL (duong IM) va liéu 2 mL (duong IN) cta CP duge
dung cho lon con TO1. Tuong tu, lidu don 20 mL IVP duoc dung cho lon con T02 b'ﬁlng
duong dung IM va cho Ion con TO03 bing duong dung IN. 26 tudn sau ching ngua, lon
duoc thtr thach béng PRRSV Olot/91 va 9-10 sau thtt thach, ching dugc chét ém 4i va

duoc mb xéac. Ngay 0 = ngay chiing ngira.
Ngiu nhién hda
Ngay sau khi sinh, lgn con duoc nu6i dudng chéo sao cho lon con dugc chon ngau

nhién va duoc 1ay lan cang nhiéu cang tot tir tat ca cac con lon nai. Khi cai sita, lon me
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duoc léy ra va lon con duoc nhét trong khu rao kin trong ndng trai nguén (mot khu rao

kin cho mdi phép diéu tri).

Céc thong s6 nhat dinh cho cdc dong vat nhu sau:

Loai/giong: Lon lai

D9 tudi bit dau vao ngay 0: 1 ngay (24£12 gid) tudi
Can ning bét dau vao ngay 0 NA

Gidng: Puc va céi

Ngudn gbc Farm Cal Marqueés

Zoetis Manufacturing & Research Spain S.L.
Ctra Camprodon s/m Finca “La Riba”
17813 Vall de Bianya (Girona), Spain

Tinh trang huyét thanh hoc: Huyét thanh duong tinh v6i PRRSV

Tinh trang sinh san: NA :

Phuong phap nhin biét: Gin thé tai

Quyén s& hitu: Zoetis Manufacturing & Research Spain S.L.

Mudi hai lon nai mang thai duoc str dung @2 tao ra téng s6 117 lon con. Ngay
trudc ngay dé du kién, qué trinh chuyén da duoc kich thich bing cach tiém trong co
cloprostenol (Cyclix® Porcino, Virbac). T4t ca lon nai d3 dé vao ngay hom sau (D-1). Dé
giam thoi gian chuyén da va s6 lon con bi thai chét luu, tAt ca lon ndi ngoai hai con (71

va 78 da dé xong), duoc tiém oxytocin (Partovet® DFV).

Trong pha chung ngtra, 8 lon con da chét va phai cho chét ém 4i. T 109 lon con

con lai, 55 con dugc st dung cho nghién ctru nay.

Dé& giam hanh vi hung hang va tinh duc & céc con lon duc & do tudi 16n hon, lon
con bi thién lic 6 ngay tudi theo quy trinh phuc lgi dong vat dic trung vi tri. Ba lon con

(232, 284 va 286) khong thé thién do chung bi thoat vi biu.

Khoang 1 thang sau ching ngira, hai truong hop tir vong dot ngdt voi két qua bénh
ly gibng hét nhau cung véi su xuét hién cua cac ddm tring trén san va mot s6 con lon cho
thiy c6 nudc tidu mau tréng & cubi qua trinh tidu tién da goi y su nhiém khuén anh huéng
dén dudng tiét niéu. Qua trinh nay khong duoc coi la ¢d anh hudng dén két qua nghién
ctru vi tAt ca cac dong vat déu dép tmg t6t véi diu tri va khong co truong hop nao khac
xuét hién trong thoi gian con lai cta giai doan chiing nglra (3 thang tiép theo cho dén khi
thir thach). » Bat ky dong vat nao bi thuong hodc bénh lam sang khong lién quan dén quy

trinh thit nghiém ma c6 thé anh hudng dén suc khoe cia dong vat va viée danh gia két
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qua c6 thé duoc rit khoi nghién ciru theo quyét dinh cta diéu tra vién. San phim thu y
nghién ctru (Investigational Veterinary Product - IVP) dugc cung cp tir phan dugc dong
kho ma dugc tao huyén phu lai trong dung dich nuéc mudi & ndéng d6 2,5 log

10CCIDso/ML (virut SEQ ID NO: 5)
Hoan nguyén:

Vao ngay 0, IVP dugc pha lodng bing dich pha loéng vacxin (16 T22019) dé phu
hop voi d6 chudn muc tiéu (2,5 logio CCIDsy/2 mL). Mot phan phén uée cta IVP duoc
thu thap dé chudn do trén té bao BHK-21-C12-26 dé khéng dinh liéu lugng. Mot mau
IVP bd sung dugc lam dong (-80+10°C) va dugc luu trit 1am mau luu. Do chuén trén té
bao BHK-21-C12-26 duoc thuc hién theo quy trinh chuin cuc bd. Vacxin d3 hoan
nguyén va pha lodng c6 do chuén 10 CCIDso/ml, ma tuong tmg voi 10%? CCIDs0/2 mL
(2,2 log10CCIDso /2 ml). Vao 0, IVP dugc pha loéng bang dich pha lofng vacxin (16
T22019) dé phi hop véi d6 chuin muc tiéu (2,5 logio CCIDso/2 mL). Mot phin phan uéc
ctia IVP duoc thu thip dé chudn do trén t& bao BHK-21-C12-26 @& khing dinh liu
luong. Mot mau IVP bd sung duoc lam ddng (-80+10°C) va duge luu tri lam mau luu.
Do chuin trén t& bao BHK-21-C12-26 dugc thuc hién theo quy trinh chuin cuc bo.
Vacxin d3 hoan nguyén va pha lodng c6 do chudn 13 10° CCIDso/ml, ma tuong ung véi
1022 CCIDso/2 mL (2,2 log1oCCIDso /2 ml), san phim déi chimg (CP) 1a dich pha lodng
vacxin (dung dich nude mudi) va dugc dung 12 4,0 mL (2,0 mL IM + 2,0 mL IN)

Vao ngay 0, lon con duoc ching ngira béng IVP hodc CP nhu d3@ md ta. Lon con
cta cic nhom TO1 va T02 duoc tiém trong co vao ¢ bén phai. Lon con cua cac nhom
TO1 va T03 duoc dung trong mili, phdn phdi 1,0 mL vao mdi 16 miii.

Dung liéu thir thach

Tét c4 cc lon dugc thr thach trong miii (IN) bing téng thé tich thir thich 1a 2,0
mL béng cach nho giot 1,0 mL nguyén liéu thir thach la virut Olot/91 & d6 chun 13 105,7
CCID50/2 mL vao mdi 15 mili.

Két qua - Virut trong mau

T4t ca lon am tinh véi RT-qPCR PRRSV trong huyét thanh truéc ching ngira
(D0) va trudc thir thach (D181). Sau thu thach, 100% lon trong nhém TO1 tré nén co
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virut trong mau vao ngay 185 (3 ngay sau thir thach, DC+3) va gilt tinh trang duong tinh
cho dén khi két thic thir nghiém. Trong cdc nhém dugce ching ngira, 100% (nhém T02)
va 88% (T03) lon duong tinh lac DC+3. Tuy nhién, ty 1€ % lon duong tinh & c& hai nhom
chung nglra gidm theo thoi gian va tr¢ nén thip hon déng ké& Itc DC+8 va ngay md xac

(DN) so v6i nhém dbi chimg TO1.

O ca hai nhom chiing ngira, lugng tai luong virut duge phat hién trong huyét thanh
cling giam dang ké so v6i nhom TO1 & tht ca cac ngay ldy mau sau thr thach. Vao ngay
185 (DCH3), viéc giam dang ké& hiéu gia virut cling quan sat dugc ¢ nhém T03 so voi
T02. Bang 1 tom tét két qua virut trong mau trong khoang thoi gian 10 ngay sau thir
thach.

Béang 1. Tém tit két qua nhiém virut trong mau theo nhém va ngay nghién ctru (dit liéu pha thir
thach)

Log1oban sao ARN / ml huyét thanh

Gia tri % dong
5 ‘o trung e A vat co
, Ngay nghién X . x Dwéi | Trén ’
Nhom ctu N binh | Sai s0 Khoéng CB CB virut

binh |chuin 959 95 tro’ng
phwong mau
toi thieu

T01 D181 (DC-1) 20 11,69 0,18 |1,70 dn 1,70]1,31 2,08 0,0

T02 D181 (DC-1) 18 |1,71 0,18 |[1,70 dén 1,70 1,33 2,09 0,0

T03 D181 (DC-1) 17 1,70 0,26 |1,70 dén 1,70 1,17 2,22 0,0

TO1 D185 (DC+3) |20 6,47 0,18 [5,28 dn 7,95]6,09 6,85 100,0

T02 D185 (DCH3) 18 |5,77 0,18 [3,94dén7,13|5,38 6,15 100,0

T03 D185 (DCH3) 17 [5,04 0,26 |1,70 dén 7,28 14,51 5,57 88,2

T01 D188 (DC+6) |20 5,24 0,18 |3,89 dén 6,40 4,86 5,62 100,0

T02 D188 (DC+6) 17 13,95 0,18 |1,70 dén 5,86 3,56 4,34 94,1

T03 D188 (DC+6) 17 (3,73 0,26 |1,70 dén 5,453,20 4,26 82,4

TO1 D190 (DC+8) |20 ]4,62 0,18 2,91 dén 6,58 4,24 5,00 100,0

T02  |DI90 (DC+8) |17 2,12 0.18 |1,70 dén4,171,74 _ [2,51 (353

T03 D190 (DC+8) 17 2,22 0,26 1,70 dén 4,481,70 2,75 29,4

TO01 D191/192 (DN) |20 5,90 0,18 (4,51 dén7,35]5,52 6,28 100,0

T02 D191/192 (DN) |17 12,06 0,18 [1,70 d&n 3,41 1,68 2,45 35,3

T03 D191/192 (DN) |17 1,99 0,26 |1,70 dn2,95]1,46 2,51 29,4

N: s6; SE: Sai s& chuén; CB: gidi han tin cdy; D= ngay nghién ctru; DC: ngay thir thach; DN:
ngay md xac; RT-qPCR duong tinh: > 1,7 1og10 ban sao ARN/ml.

Xuét tiét dich mii

T4t ca lon am tinh v6i RT-gPCR PRRSV trong gac miii trudce thir thach (D181).

Sau thir théch, tt ca cac lon tir TO1 trd thanh lon bi xuét tiét dich mdi. Trong cdc nhém
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duoc chiing ngira, ty 18 % lon timg bi xuét tiét bang duong mii 1a 94% (nhém T02) va
88% (nhém T03). Lién quan dén nhém TO1, viéc giam dang ké ty 18 % lon xuét tiét dich
miii quan sat dugc & nhom T03 vao cac ngay 185, 188 va 191/192 (DC+3, DC+6 va DN)
v trong nhom T02 vao ngay 191/192 (DN). Khong c6 su khic biét dang ké vé ty 18 %
lon xuét tiét dich miii dugc phat hién gifta cic nhém duoc chung ngtra. Luong virut duoc
roi ra bang dudng mili cao hon déng ké trong nhém TO1 so voi nhém T02 & DC+6 va
DN, va so véi T03 & DC+3, DC+6 va DN. So sanh giita cac nhom duoc ching ngira da
phat hién higu gia virut trong nhém T02 so v6i T03 lac DC+3. Bang 2 tom tit két qua
xut tiét dich miii trong khoang thoi gian 10 ngay sau thu thach.

Bang 2. Tém tit két qua xuAt tiét dich miii theo nhém va ngay nghién ctu (dit liu sau
thir thach)

Logio ban sao ARN / ml
Gia  tri
. . trung . R % lon bi
Nhém N’gay nghién binh Sai sb \ Dudi Trin xuit tiét
cliru N . . Khoang 95% 95% . ..
binh chuan dich mii
CB CB
phuong

toi thi€u

Tol  DI8I (DC-1) 20 1,70 0.19 1,70dén1,70 1,32 2,08 0,0
To2  DI81(DC-1) 18 1,68 020 1,70dén1,70 128 2,08 0,0
To3  DI8I(DC-1) 16 1,69 021 1,70dn1,70 127 2,11 0,0
Tol DI85 (DC+3) 20 4,61 019 3,70 dén551 423 499  100,0
To2 DI85 (DC+3) 18 4,66 020 1,70 dén 6,49 426 506 889
To3 DI85 (DC+3) 17 335 021 1,70 déns544 2,94 3,75 70,6
Tol  DI88 (DC+6) 20 4,36 0,19 3,44dns525 398 475 1000
To2 D188 (DC+6) 17 3,33 021 1,70déns521 2,92 3,74 94,1
To3 D188 (DC+6) 17 3,02 021 1,70dn522 2,62 343 765
Tol D190 (DC+8) 20 221 0.19 1,70dén3,69 1,83 259 40,0
T02 D190 (DC+8) 17 2,39 021 1,70dén4,73 1,98 2,80 353
To3 D190 (DC+8) 17 221 021 1,70dén3,92 1,80 2,61 353
TOl  DI91/192 (DN) 20 2,55 0,19 1,70dén5,98 2,17 2,94 50,0
To2  DI91/192(DN) 17 1,81 021 1,70dn325 1,40 222 118
T03  DI91/192(DN) 17 1,82 021 1,70dén2,84 1,41 222 118

N: s6; SE: Sai 56 chudn; CB: gi6i han tin cdy; D= ngay nghién ctru; DC: ngay thir thach; DN:
ngay md xac; RT-qPCR duong tinh: > 1,7 log10 ban sao ARN/ml

Xuét tiét miéng

T4t ca lon 4m tinh v6i RT-gPCR PRRSV trong gac 14y bénh pham trong miéng
truéce thir thach (D181). Sau thir théch, ty 1¢ lon ma da timg xudt tiét miéng qua duong
miéng 1a 9/20 (45%), 8/18 (44%) va 7/17 (41%) tuong Umng trong cac nhém TO1, TO2 va
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TO03. Vao cubi qua trinh nghién cir, tAt ca nhitg con lon thudc nhém T02 va tat ca trir
mdt con trong nhém T03 déu am tinh trong gac 14y bénh phim trong miéng. Trong nhém
déi chimg TO1, 5/20 vAn duong tinh & thoi diém d6; su khéc biét déng ké vé ty 1¢ % lon
c6 xuét tiét miéng gitta TO1 va T02 14 c6 y nghia vé& mit théng keé tai thoi diém két thuc
thir nghiém (DN). Luong virut dugc xuét tiét bang dudng miéng trong nhém TO1 cao hon
dang ké so v6i nhém T03 vao ngay md xé4c, tuong tmg véi 9/10 ngay sau thir thach. Tai
luong virut cling cao hon dang ké trong nhém TO02 so voi ca hai nhém T01 va T03 vao
ngay 185 (DC+3). Bang 3 tom tét két qua xudt tiét miéng trong thdi gian 10 ngay sau thir
thach.

Bang 3. Tom tit két qua xuét tiét miéng theo nhém va ngay nghién ciru (dit ligu sau thir thach)

Logio ban sao ARN / ml
Gia tri
R = trung . N %  lon
, Ngay nghién R . X Duéi  Trén A LA
Nhom i N b}nh Sai S0 Khodng 95% 95% Xl{%t tiet
binh chuan miéng
CB CB
phuong

tdi thiéu

Tol  DI8I(DC-1) 20 1,70 007 1,70dn1,70 1,57 1,83 0,0
To2  DI8I(DC-1) 18 1,70 0,12 1,70dén1,70 1,45 1,95 0,0
To3  DI8I(DC-1) 17 1,70 0,08 1,70dén1,70 1,54 1,86 0,0
Tol DI85 (DC+3) 20 1,79 0,07 1,70dén2,71 1,66 1,93 10,0
To2 DI85 (DC+3) 18 2,17 012 1,70dn5,65 1,92 242 278
To3 DI85 (DCH3) 17 1,79 0,08 1,70dn252 1,64 195 118
Tol  DI8§(DC+6) 20 1,85 007 1,70dén2,86 1,72 198 150
To2  DI8§(DC+6) 17 1,95 0,13 1,70dn259 1,70 220 235
To3  DI88(DC+6) 17 2,11 0,08 1,70dén3,66 1,95 226 353
Tol  DI90(DC+8) 20 1,70 0,07 1,70dn1,70 1,57 1,83 0,0
To2 D190 (DC+8) 17 1,75 0,13 1,70dén1,70 1,49 2,00 0,0
T0O3 D190 (DC+8) 17 1,70 0,08 1,70dn1,70 1,54 1,86 0,0
Tol  DI191/192(DN) 20 1,95 0,07 1,70dn3,16 1,81 2,08 250
To2  DI91/192(DN) 17 1,73 0,13 1,70dn1,70 1,48 1,99 0,0
To3  DI91/192(DN) 17 1,72 0,08 1,70dén2,00 1,56 1,87 59

N: sb; SE: Sai s6 chuén; CB: gi6i han tin ciy; D= ngay nghién ctu; DC: ngay thtr thach; DN:
ngay md xé4c; RT-gPCR duong tinh: > 1,7 log10 ban sao ARN/ml

Quan sat 1am sang

Khong cé con lon nao thé hién tinh trang chung bat thuong, suy kiét, suy ho hép,

ho hodc hit hoi trong toan bo khoang thoi gian sau thir thach.

Nhiét dd truc trang
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Bang 4 tom tit két qua nhiét d truc trang trong khoang thoi gian sau thir thach.
Trong nhém TO1, 5/20 lon (25%) bi st (RT > 40,5) it nhét mot 1An trong khoang thoi
gian sau thtr thach. Trong cdc nhém duge ching ngira T02 va T03, ty 1& lon bi s6t sau thir
thach twong umg 12 8/18 (44%) va 12/17 (71%). Nhiét do truc trang cao hon dang ké & ca
hai nhém duoc chung ngira T02 va T03 so voi nhém T01, vao ngay 185 (DC+3).

Bang 4. Tom t4t két qua nhiét d6 tryc trang & lon con theo nhém va ngay nghién ctru

Nhiét do truc trang (°C)
. Sai . %
) Ngay nghién % . R % lon bi sot
Nhém . N sO , Dudi Trén
ciu LSM chud Khoang 95% CB  95% CB (RT>40,5)
n
TO1 D182 (DC) 20 39,5 0,09 39 den40,32 39,3 39,7 0,0
T02 D182 (DC) 18 39,7 0,13 39 dén 40,85 39,4 39,9 5,6
TO3 D182 (DC) 17 39,7 0,12 38,94 dén 40,43 39,4 39,9 0,0
TO1 D185 (DC+3) 20 39,9 0,09 39,06 dén 40,82 39,7 40,1 5,0
T02 D185 (DC+3) 18 40,3 0,13 39,39 dén 41,54 40,1 40,6 33,3
TO3 D185 (DC+3) 17 404 0,12 393 dén 41,14 40,1 40,6 52,9
TO1 D188 (DC+6) 20 40,0 0,09 39,14 dén 40,8 39,8 40,1 25,0
T02 D188 (DC+6) 17 40,1 0,14 39,14 dén 41,02 39,9 40,4 29,4
T03 D188 (DC+6) 17 40,2 0,12 39,36 dén 41,38 39,9 40,4 29,4
TO1 D190 (DC+8) 20 39,5 0,09 389 dén 40,26 39,3 39,7 0,0
T02 D190 (DC+8) 17 39,7 0,14 39,02 dén 40,75 39,4 39,9 5,9
TO3 D190 (DC+8) 17 39,6 0,12 39,07 dén 40,86 39,4 39,9 17,6
TO1 D191(DC+9) 20 39,5 0,09 38,85 dén 39,95 39,3 39,7 0,0
T02 D191(DC+9) 17 39,7 0,14 39,02 dén 40,2 39,4 40,0 0,0
TO3 D191(DC+9) 17 39,7 0,12 389 dén 41,15 39,5 40,0 5,9

LSM: Gié tri trung binh binh phuong nho nhét; SE: Sai s6 chudn; CB: gi6i han tin cay; RT: nhiét

d6 truc trang
Tén thuong phdi

Ty 18 % phéi bi ton thuong dbi véi mdi nhom diéu tri duge thé hién trén bang 5.
Piém sé hinh anh truc quan phdi duoc thé hién trén bang 6. Khi md xéc, 18/20 lon (90%)
fir nhém déi chimg TO1 c6 diém sé hinh anh truc quan phdi dwong tinh, chi ra rang thir
thach PRRSV thanh cong trong viéc gy ra tén thuong phoéi. Trong cac nhém T02 va
T03, 12/17 (71%) va 7/16 (44%) lon ciing c6 diém s duong tinh. Mot con lon trong
nhém TO3 (#300) d thé hién viém mang phdi chay mu dnh huong dén 10 dén 70% thuy
phdi phai, tr 2 dén 30% thity phi tréi va 70% thiy phu, vi thé che khuét su c6 mit cla
c4c ton thuong c6 thé lién quan dén PRRSV. Dit liéu tir con lon nay dugc gin cd tlr phan
tich (xem thong rbéo gan c& trong MSF). Ty 1& % phdi ¢6 cac tdn thuong quan sat dugc

lac méd xac cao hon dang ké trong nhém do6i ching TO1 so v&i cac nhom dugce ching
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ngira T02 va T03. Khong cé su khac biét dugc phét hién gitta cdc nhém dugc ching

ngua.
Bang 5. T6m tét ty 16 % phdi c6 céc ton thuong
. LSM* duoc bién déi  Saisd  Thép hon Trén !
Nhém N trd lai chuin  95%CB  05%CB _ \hoang
TO1 20 3,74 0,61 2,6 5,0 0,2 dén 13,5
TO02 17 1,08 0,35 0,5 1,9 0,0 dén 4,4
T03 16 0,78 0,30 0,2 1,5 0,0 dén 5,2
*Céc ky tu trén khdc nhau cho thay su khac biét dang k& vé thong ké.
Bang 6. Diém sb danh gia cam quan phdi ctia nhém didu tri
Diém sb danh gid cam quan
0 1 i 2 ) 3 Tong quan
Nhom (Khong ton (Tén thuong  (Ton thuong vira  (T6n thuong séat
thuong) nhe) phai) nghiém trong)
S6 % S6 % S6 % S6 % S6
TO1 2 10,0 17 85,0 1 5,0 0 0,0 20
T02 5 29,4 12 70,6 0 0,0 0 0,0 17
T03 9 56,3 7 43,8 0 0,0 0 0,0 16

K&t qua huyét thanh hoc (ELISA)

Tém tht két qua huyét thanh hoc dugc thé hién trén bang 7. Két qua ELISA thu
duoge tir cdc mAu duoc thu thap tir vao khoang thoi gian hang thang trong giai doan ching
ngua chi dugc tém tht bing thdng ké mo ta (trung binh nhén va df 1éch chuén); su khéc
biét gitta cdc nhdm khong thé danh gid duoc boi vi khong lap lai y hét don vi thi nghiém
(viée didu tri khong dugc két hop). Su khéc biét gitta cdc nhém chi duge thir nghiém vao
ngay nghién ctru 181, sau khi tron 1An dong vat cho giai doan thir thach. T4t ca lon 1a
ELISA am tinh truéc khi chung ngtra (ty 1€ IDEXX S/P < 0,4). Lon tu nhém dbi ching
TO1 vin am tinh cho dén khi thit thach. Mot thang sau chung ngira (ngay 28), tat ca lon
tlr che nhém TO2 va T3 da phat tridn khang thé voi PRRSV va tat ca ching vAn duong
tinh Itc thi thach (6,5 thang sau chiing nglra). So sanh gifta cc nhém vao ngay 181 (DC-
1) da thiy gia tri trung binh binh phuong cao hon dang ké cua hiéu gia khang thé trong
nhém T03 so véi nhom TO2.
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Bang 7. Tém tit két qua ELISA ty 1& S/P,

bidu tri s6 Nezy N Trung binh SD/SE Khoang 7 huyct thanh
nghién clru nhan/LSM* duong tinh

TO1 Ngay 0 20 0,023 0,002  -0,019 dén 0,239 0,0
T02 Ngay 0 18 0,006 0,000  -0,015 dén 0,140 0,0
TO3 Ngay 0 17 0,001 0,000  -0,018 dén 0,100 0,0
TO1 Ngay 28 20 -0,013 20,000 -0,025 dén 0,018 0,0
T02 Ngay 28 18 2,487 0,174 2,112 &n 2,923 100,0
TO03 Ngay 28 17 2,496 0218 2,022 dén 3,037 100,0
TO1 Ngay 56 20 -0,010 0,001  -0,079 dén 0,182 0,0
T02 Ngay 56 18 2,366 0,832  -0,078 dén 3,591 94,4
TO3 Ngay 56 17 2,523 0317 1,656 &n 3,452 100,0
TO1 Ngay 83 20 0,011 0,000 -0,013 dén 0,080 0,0
T02 Ngay 83 18 2,249 0328 1,556 dén 2,852 100,0
TO03 Ngay 83 17 2,281 0322 1,582 dn 3,162 100,0
TO1 Ngay 113 20 0,042 0,001  -0,003 dn 0,091 0,0
T02 Ngay 113 18 1,598 0333 0,692 dén 2,606 100,0
TO03 Ngay 113 17 1,797 0360 0,956 dén 2,938 100,0
TO1 Ngay 140 20 0,023 0,001  -0,005 dén 0,118 0,0
T02 Ngay 140 18 1,270 0,249 0,612 dén 2,076 100,0
TO3 Ngay 140 17 1,461 0316 0,526 dén 2,534 100,0
TO1 Ngay 168 20 0,034 0,001 -0,002 dén 0,122 0,0
T02 Ngay 168 18 1,433 0329 0,709 dn 2,780 100,0
T03 Ngay 168 17 1,674 0427 0,677 dén 3,175 100,0
TO1 Ngay 181 20 0,055 0,001 0,006 dén 0,200 0,0
T02 Ngay 181 18 1,190 0,060 0,477 &n 1,959 100,0
TO3 Ngay 181 17 1,527 0,068 0,665 dén 2,422 100,0

*Céc két qua tlr cac ngay 0, 28, 56, 83, 113, 140 va 168 dugc biéu dién bang gi4 tri trung binh nhan va do
léch chudn (standard deviation - SD). Ngay 181 vdi gid tri trung binh binh phuong tdi thiéu dugc bién
d6i nguoc lai — (LSM) va sai sb chudn (SE);; ELISA duong tinh: Ty 18 S/P > 0,4

Virut trong mau va xuat tiet

Truée khi phéan tich théng k& RT-gPCR duoc bién dbi bang cach st dung phép
chuyén dbi logarit thich hop. Dit liéu da chuyén d6i duoc phan tich bing cach st dung
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m6 hinh hdn hop do 13p lai tuyén tinh tbng quat. So sanh két qua diéu tri theo cap duoc
thyc hién tai m3i thoi diém xem hiéu qua didu tri hogc sy twong téc diéu tri theo thoi
diém c6 ¥ nghia hay khong (P<0,05). Gi4 tri trung binh binh phuong tdi thiéu ctia diéu tri
va khoang tin cdy 95% da duoc chuyén ddi tro lai dé trinh bay. Ty 1¢ % cua dong vat co
virut trong mau/san pham reo ric virut ciing dugc tinh. Ting mau duoc xac dinh la
duong tnhs néu >50 ban sao ARN ctia PRRSV /mL (1,7 log10 ban sao ARN cua PRRSV
/mL), tuong Ung v6i mdt nira gidi han phat hién cia k¥ thuat (100 ban sao ARN cua
PRRSV/mL). Ngudi ta ciing x4c dinh xem mét con vét dé timg c6 virut trong mau hay da
timg xuét tiét vao cac ngay <DC (tham chiéu dén thtr thach trudc) va cac ngay > DC (sau
thtr thach). Cac bang tn sudt dbi vé6i tinh trang nhiém virut trong mau duoc tinh tai mdi
thoi diém va dong vat c6 timg nhidm virut trong mau vao céc ngay trudc thir thach va cac

ngay sau khi thir thach hay khong.
Nhiét do tryc trang

Nhiét do truc trang dugc phan tich bﬁng cach st dung phén tich m6 hinh hén hop
do lap lai tuyén tinh téng quat. So sanh két qua diéu tri theo cip dugc thuc hién tai mdi
thoi diém xem hiéu qua diéu tri hodc su twong tac diéu tri theo thoi diém c6 y nghia hay
khong (P<0,05). Gi tri trung binh binh phuong t0i thiéu cta diéu tri, khoang tin cay
95%, gi4 tri t6i thidu va téi da duoc tinh cho mdi thoi diem. Théng ké mo ta, gié tri trung
binh, do 1éch chudn, va cac khoang, duoc tinh cho mdi diéu tri va ngdy nghién ctru, trudce

thir thach.

Phan phéi tn sé ciia dong vat bi st (nhiét do tryuc trang < 40,5°C) dugc tinh cho
mdi dit liéu diéu tri va thoi diém duoc thu thap. Nguoi ta cling xac dinh xem mot con vat
bi sbt trong cac ngay <DC va trong cic ngay> DC hay khéng. Céc bang tan suat dbi véi
mdt con vt bi sdt dugc tinh cho timg giai doan, cac ngay <DC va céc ngay> DC.
Huyét thanh hoc (ELISA)

Trudc khi phan tich théng ké huyét thanh hoc duoc chuyén ddi, néu cin, bing
cach str dung phép chuyén ddi logarit thich hop. Dit li¢u huyét thanh hoc da chuyén dbi
dugc phén tich bang cach st dung md hinh hdn hop do 1dp lai tuyén tinh tong quat. So

sanh két qua didu tri theo cap duoc thuc hién tai mdi thoi diém xem hi¢u qua diéu tri
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hodc su twong téc didu tri theo thdi diém c6 ¥ nghia hay khong (P<0,05). Gia tri trung
binh binh phuong tdi thiu ctia diéu tri va khoang tin cdy 95% dugc chuyén ddi tro lai dé
trinh bay. Ngoai ra, sy phan phdi tan suit cta cac két qua duong tinh/am tinh duoc tinh
cho mdi diéu tri tai mdi thoi diém. Ngoai ra, nguoi ta cling xac dinh d6i vi mdi con vat
¢6 duoc chuyén ddi huyét thanh (ty 16 S/P > 0,4) tai thoi diém bét ky trong subt thir
nghiém hay khéng. Su phéan phdi tAn suét cta viéc c6 hay khong c6 dong vat duge
chuyén ddi huyét thanh duoc tinh cho mdi diéu tri. Théng ké mo ta, gid tri trung binh, d9

1éch chuan, va cac khoang, dugc tinh cho mdi diéu tri, trudce thir thach.
Quan sat lam sang

Phén phéi tan suat ctia cac dau higu 1am sang trude thtr thach va dau hiéu 1am sang
sau thir thach dugc tinh, mot cach riéng 18, doi voi mdi dit liéu thoi diém va dieu tri dugc
thu thap. Su phén phoi tan suat ve viéc dong vat d3 timg c6 dau hiéu 14m sang hay khong,

dbi véi timg pha (cac ngay <DC va cac ngay >DC), duoc tinh cho mdi diéu tri.
Thé trong

Thé trong duge phén tich bang cach st dung mo hinh hdn hop do 1ap lai tuyén tinh
tbng quét. Gia tri trung binh binh phuong tbi thiéu, sai s6 chuén, khoang tin cdy 95%, cac
gid tri t5i thiéu va cc gid tri téi da dugc tinh cho moi didu tri tai mdi thoi diém. So sanh
két qua diéu tri theo cip duge thuc hién gifta cdc phép diéu tri tai mdi thoi diém xem hiéu
quéa diéu tri va/hodc su tuong tc didu tri theo thoi diém c6 y nghia hay khong. Sai 56
chuén va khoang tin cdy 95% ctia cac wdc lugng duoc tinh. Théng ké mo t&, gia tri trung
binh, do6 1&ch chuin, va cac khoang, dugc tinh cho mdi diéu tri, trudc thir thach. Mirc ude
luong tang trong trung binh hang ngay va cac so sanh duoc tinh bang cich st dung céc
thong s6 udc lugng tir md hinh.

Tén thuong phdi

Ty 1é phan trim cua toan bd phéi bi thuong tdn duoc tinh theo coéng thuc sau: Ty
1€ % toan bd phdi bi tdn thuong =(0,10 x tréi trude) + (0,10 x trai gifta) + (0,25 x trdi sau)
+ (0,10 x phai trude) + (0,10 x phai gifra) + (0,25 x phai sau ) + (0,10 x thuy phu).
Chuyén ddi cin bac hai arcsine duge dp dung cho ty 18 % cua toan b phdi bi t6n thuong

truée phan tich. Tén thuong phdi di chuyén doi duoc phan tich béng m6 hinh hén hop



37713

tuyén tinh téng quat. Viéc so sanh theo cdp dugc thuc hién gifta cac nhém diéu tri xem
hiéu qua didu tri c6 y nghia hay khong. Gié tri trung binh binh phuong t6i thidu dugc
bién dbi nguoc lai ctia ty 18 % toan bd phdi b ton thuong, sai s6 chuén cta ching, va

khoang tin cdy 95% ctia chiing dugc tinh cling nhu cac gié tri toi thiéu va t6i da.
Piém d4nh gi4 tdn thuong phdi.

Phan phéi tAn suit ctia diém danh gia ton thuong phdi duoc tinh cho mdi diéu tri.
Piém sb, binh thuong hoic khong binh thudng, duoc phan tich bang cach st dung md
hinh h3n hop tuyén tinh tdng quét déi voi dit lidu nhi thirc. Néu md hinh hdn hop tuyén
tinh téng quat khong hoi tu, kiém dinh Fisher Exact duoc str dung dé phén tich dit liu.
Néu hiéu qua chinh cua diéu tri 1a dang ké, thi so sanh hiéu qua diéu tri theo cip duoc
thuc hién.
MO hinh phén tich

T§ 18 % bién ddi ciia toan b phdi bi ton thuong dugc phan tich bing md hinh hén
hop tuyén tinh tbng quat véi cac tac dong ¢b dinh, diéu tri, va céc tac dong ngau nhién
bai nhdt va 16 dit trong bai nhdt. TS hop tuyén tinh cua cac thong s6 udc luong duge st
dung trong kiém dinh trudc sau khi thir nghiém vé hiéu qua diéu tri c6 y nghia (P<0,05).
Viéc so sanh dugc thuc hién gitt cdc phep didu tri. Mtc ¥ nghia 5% (P<0,05) duoc st
dung d& danh gia su khac biét thong ké. Gia tri trung binh binh phuong t6i thidu (bién
ddi nguoc lai), sai s6 chuln, 95% khoang tin cdy cua cic gia tri trung binh binh va céc

khoang duoc tinh cho m&i phép diéu tri.

Tinh trang virut trong mau dugc phén tich bing mo hinh hén hop do ldp lai tuyén
tinh téng quat véi mot lién két logit véi tdc dong cb dinh: diéu tri, thoi diém, va su tuong
téc didu tri theo thoi didm, va cac tic dong nghu nhién: bai nhét, 16 dAt trong bai nhdt, va
dong vat trong 10 dat, bai nhét, va diéu tri, ma 1a thong sb cuia dong vat. T hop tuyén
tinh cta cac thong sb udc lugng duge sir dung trong kiém dinh truéc sau khi thir nghiém
vé hidu qua diéu tri c6 ¥ nghia (P<0,05) hodc sy tuong tac diéu tri theo thoi diém. Viéc so
sanh duoc thuc hién gitt cac phép diéu tri tai mdi thoi diém. M y nghia 5% (P<0,05)
duoc st dung dé danh gi4 sy khac biét thong ké. Gi4 tri trung binh binh phuong tbi thiéu

(bién d6i nguoc lai), sai so chuan, va khoang tin cdy 95% cua gi4 tri trung binh doi voi
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mdi phép diéu tri va thoi diém. Néu mé hinh khéng hoi tu, kiém dinh Fisher Exact dugc
st dung dé phan tich. |

Piém sé dénh gia phdi, binh thuong/khdng binh thuong, va néu da timg 6 virut
trong mau dugc phén tich bing m6 hinh hdn hop tuyén tinh téng quat voi voi viée didu tri
13 cAc thc dong cb dinh, va thc dong nglu nhién 13 bai nhét va khu dét trong bai nhdt,
thong qua GLIMMIX. Néu hiéu qua chinh cta didu tri 12 dang ké, thi so sanh hiéu qua
diéu tri theo cip duoc thuc hién. Néu GLIMMIX khéng hdi tu, kiém dinh Fisher Exact

duoc st dung dé phan tich.

Tai luong virut, huyét thanh hoc, thé trong, va nhiét do truc trang duoc phan tich
bing md hinh hén hop do lap lai tuyén tinh tbng quat voi cac tac dong c¢b dinh: diéu tri,
thoi didm, va su tuong tac didu tri theo thoi diém, va cac tac dong ngAu nhién: bii nhdt,
16 dAt trong bai nhét, va dong vt trong 16 dét, bai nhdt, va diéu tri, ma 1a thong s6 cla
dong vat. T4 hop tuyén tinh cua cac thong s6 udc lugng duoc st dung trong kiém dinh
trude sau khi thir nghiém v& hiéu qua diéu tri c6 y nghia (P<0,05) hodc sy tuong tac diéu
rj theo thoi diém. Viéc so sanh duoc thuc hién gitt céc phép dicu tri tai mdi thoi diém.
Mic ¥ nghia 5% (P<0,05) dugc st dung dé dénh gia su khéc biét théng ké. Gia tri trung
binh binh phuong téi thiéu (bién dbi nguoc lai doi v6i tai lugng virut va huyét thanh
hoc), sai s6 chuln, khoang tin cdy 95% cua gid tri trung binh va cac khoang duoc tinh
cho mdi didu trj va thoi diém. T4t ca céc thir nghiém gia thuyét duge thuc hién & muc c6

y nghia 1a 0,05 bang cach st dung kidm dinh hai dau.
Thao luan

Muc dich ctia nghién ctru nay la dé danh gid khoang thoi gian mién dich (DOI)
ciia vacxin séng duoc cai bién PRRSV chau Au (SEQ ID NO:5) & lon duge ching ngira
ltc 1 ngay tudi bing dudng trong co (IM, nhém T02) hodc duong trong miii (IN, nhém
T03), khi ching v6i thé phan 1ap PRRS kiéu gen I lam thir thach ho hdp & 26 tuan sau
ching ngura. Bién s8 chinh trong viéc x4c dinh hiéu qua la tdi luong virut trong huyét
thanh (nhiém virut trong méu) ctia cdc nhom diéu tri T02 va T03 trong so sanh v6i lon
TO1. Ton thuong phéi, nhiét do truc trang, xuét tiét, diu hidu 1am sang va thé trong duoc

so sanh dudi dang bién so6 thir hai.
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Thir nghiém 12 hop 1€ khi tAt ca cac lon TO1 vAn con am tinh v6i virut PRRS trong
sudt thoi gian chiing ngtra va khong c6 yéu td bénh gay nhiéu duoc phat hién. Hiéu qua
bao vé clia ca hai dudng chung ngira IM va IN dugc quan sat khi so sanh tai lugng virut
trong huyét thanh giita c4c nhém; nhém ddi chimg T01 6 hiéu gié virut cao hon déng ké
50 v6i cac nhom duge ching ngira TO2 va T03 & tht ca céc ngay ly mu sau khi chang
ngra. Ngoai ra, lién quan dén nhém déi chimng, ty 1& lon c6 virut trong méu cling dugc
giam dang ké vao céc ngay 8 va 9/10 sau thir thach ¢ ca hai nhom duoc chung ngtra. Khi
cac nhom duoce ching nglra dugce so sanh, hi¢u gia virut thap hon ddng ké duoc phat hién
vao ngdy 185 (DC+3) trong nhém dugc chung ngira bang dudng IN (T03) so v6i nhém
duoc ching ngira trong co (T02). Loi ich cta viée chung ngtra qua IM va IN d6i véi viée
sao chép cua virut cling duge hd tro boi viée giam ddng ké luogng virut duoc xuét tiét
bing dudng miii cling nhu 3 18 % lon c6 xuét tiét dich miii quan sat duoc & ca hai nhém
duoc chung ngira Ngoai ra, tac dung tich cyc cua viéc chung ngira cling quan sat duge
@i voi vise xuét tiét miéng & 9/10 ngay sau thir thach, nhu dugc chimg 6 bang viéc
giam déng ké tai luong virut (nhém T03) hodc ty 1¢ % lon duong tinh trong gac 14y bénh

phim trong miéng (nhém T02) so v6i nhom dbi ching.

Sau thir thach, nhiét d6 truc trang cao hon dang ké & ca hai nhom duoc ching
nglra so voi nhém déi ching & DC+3. Tai thoi diém do, ty 18 lon bi sét (RT=40,5°C)
trong cac nhom dugc ching ngira bang IVP bing duong IM va IN tuong ung 1a 6/18
(33%) va 9/17 (53%). Trong nhom dbi chumg, chi 1/20 (5%) bi s6t @ DC+3. Tuy nhién,
dng chu v 1a phai d& cap ring tai thdi diém d6 (DC+3), tai luong virut duge phat hién
trong huyét tuong da thuc su gidm déng ké & ca hai nhém duoc chiing nglra so v&i nhom
dbi chimg, vi thé d& xuét ring viéc sao chép clia PRRSV ¢6 1€ khong phai 1a ly do duy
nhat 1am cho nhiét do truc trang ting quan sat dugc & céac lon duge chiing ngira ngay sau
khi thir thach. Ngoai ra, tir d6 tré di, nhiét do truc trang cua lon duoc chung ngua giam
va, dén khoang ngay 8 sau thir thach, nhiét dd truc trang trung binh trong tit ca cic nhom
déu dusi 40°C.

Negodi nhiét dg truc trang tang, khong co con lon nao tir nhém bat ky thé hién déu
hiéu 14m sang phit hop véi PRRSV (tinh trang co thé bat thudng, suy nhuoc, suy hd hip,

ho hodc hét hoi) trong toan bd khoang thoi gian sau thir thach. Ngoai ra, khong cé su
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khac biét trong thé trong hodc lugng ting thé trong trung binh hang ngay dugc phat hién
gifta cac nhom.

Khi md xdc, 18/20 lon (90%) tir nhém dbi chimg TO1 c6 diém s6 hinh anh truc
quan phdi duong tinh, chi ra rang thir thich PRRSV thanh cong trong viéc gdy ra t6n
thuong phéi. Trong c4c nhém T02 va T03, 12/17 (71%) va 7/16 (44%) lon cling c6 diém
s6 duong tinh. Viéc so sénh gifta cac nhém diéu tri d& thé hién % phdi c6 ton thuong
trong nhém d6i chimg cao hon dang k& so v&i cac nhém duoc chung ngira, ching t6 loi
ich ctia viéc ching ngira ddi véi viée giam tdn thuong phoi lién quan dén PRRSV khong

phu thudc vao dudong dung.

Dit liéu huyét thanh hoc d& ching to viéc ching ngura bing IVP bing dudng dung
IM hoic IN trong viéc phat trién khéang thé dic hiéu PRRSV trong vong 28 ngay sau
chiing ngira. Tt ca lon da chiing ngira ¢6 huyét thanh dwong tinh v6i khang thé PRRSV
luc thir thach (6,5 thang sau chung ngira), chira rang ca hai dudong dung c thé gay ra dap
ung khang thé bao vé va manh mé véi viée ching ngira. Tuy nhién, viéc so sanh gifta cac
nhém duoc ching nglra da thé hién hiéu gia khang thé cao hon dang ké trong nhém duoc

chiing ngtra bang duong IN so véi nhém duge ching ngia bang dudng IM.

Maic du viéc ching ngura béng ca dudong IN va IM tao ra su bdo vé rd rang chéng
lai thir thaich PRRSV & 26 tudn sau chung nglra, viéc so sanh gitta cic nhom da cho thiy
rang lac 3 ngay sau thir thach, nhom duoc ching ngira bang dudng IN (T03) c6 luong
virut trong mau, xuét tiét dich miii va xuét tiét miéng thdp hon dang ké so véi nhém dugce
ching ngtra trong co (T02). Cac két qua nay chi ra rang, trong cac diéu kién cua thu
nghiém nay, hiéu qua bao vé thu dugc sau khi ching ngira IN 12 manh hon sau khi ching
ngita IM. Sy khac biét vé két qua virut hoc ndy s& dugc giai thich bing hiéu gi4 khang thé
cao hon dang ké duoc phat hién bing ELISA trudc thir thach trong nhém duoc ching
ngira bang dudng IN (ty 1& S/P nim trong khoang: 0,665-2,422), so v6i nhom dugc ching
ngira biang duong IM (ty 1& S/P nam trong khoang: 0,477-1,959).

Viéc chung nglra béng cach dung mot 1An vacxin MLV PRRSV chau Au (SEQ ID
NO:5) chua lidu 2,5 logl0 CCID50 cho lon 1 ngdy tudi huyét thanh dwong tinh béng
duong dung IM hodc IN tao ra thoi gian mién dich 1 26 tudn, nhu dugc quan sat bang
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viéc giam dang ké tai luong virut duoc phat hién trong huyét thanh sau khi thtr thach
chiing PRRSV chau Au gy bénh ltic 26 tudn sau chiing ngira. Hiéu qua cling dugc cing
b bang viéc 1am giam dang ké ty 1& % t6n thuong phdi lac md x4c, cling nhu gidm xuét
tiét dich miii va miéng.

Phuong phép phong thi nghiém

Lién quan dén RT gPCR, nhiém virut trong méu (tai luong PRRSV trong huyét
thanh) v& su reo ric virut (tii luong PRRSV trong gac ldy bénh phdm) duoc xac dinh
bing qPCR phién mi nguge (RT) dugc thuc hién sau SOP cuc bd trén cac méu huyét
thanh duoc thu thap trude khi ching ngira (D-1), trudce khi thir thach (D62) valuc 3, 5,7
va 10 ngay sau thtr thach (D66, D68, D70 va D73). Tém lai, ARN virut dugc tinh ché
duoc st dung lam khuon, duoc phi€n mé nguoc & 50°C trong 30 phut, va duoc bién tinh
& 950C trong 5 phut. Chuong trinh PCR ciia phan tmg gbm 40 chu trinh bién tinh & 950C
trong 20 gidy va u & 53°C trong 40 gidy. gqRT-PCR duogc thuc hién trong may luin nhiét
hé théng PCR thoi gian thuc 7500. Céac doan mdi va miu do thich hop dugce chon cho
virut Lelystad nhu sau:

Mbi xudi (Lelystad F): 5'-GCACCACCTCACCCAGAC-3' (SEQ ID NO: 6, nong
d6 cudi cuing 0,5 micromol).

Moi nguoc (Lelystad R): 5'-CAGTTCCTGCGCCTTGAT-3' (SEQ ID NO:7, ndng
d6 cudi cung 0,5 micromol).

Mau do (Lelystad S): 5’-6-FAM- CCTCTGCTTGCAATCGATCCAGAC -
TAMRA-3’ (SEQ ID NO:8, nng do cubi cing 0,6 micromol).

Huyét thanh hoc (ELISA)

Huyét thanh dugc thu thap truée khi ching ngira (DO), trudce khi thir thach (D67)
va Iac md xac (D77) duoc thir nghiém céac khang thé d6i véi PRRSV bang cach st dung
IDEXX PRRS X3 ELISA, theo huéng din ciia nha san xudt. Vén tt, cdc mAu huyét
thanh duoc pha lodng ty 1& 1:40 trong dia 96 16 duoc pht khang nguyén PRRSV téi t6
hop va dugc 1 30 phut ¢ 18-26°C. Sau khi rira, thé 1ién hop peroxidaza cdy cai ngya
khang lon dugc bd sung va cac dia dugc U trong 30 phut nita & 18-26°C. Thé lién hop

khong gan ket duoc ria trdi va chat TMB duoc bd sung vao cac 16. Viée hién mau duge
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xéc dinh & 650 nm. C4c gié tri S/P dugc ghi nhan di véi timg mau. Néuty 16 S/P1a>04
méu duoc phan loai 1a duong tinh véi khang thé PRRS. Néu ty 1& S/P < 0,4 mau duoc

phan loai 1am am tinh. Hudng din ELISA dugc bao gdm trong hd so nghién cuu.

Vi du 4 - Khéi phat tinh mién dich (OOI) ctia vacxin PRRSV chéu Au séng duoc cai bién
cho lon 2 tudn tudi d6i véi thir thach bing thé phan 13p PRRSV chau Au luc 4 tuan sau

chung nglra

Muc dich cua nghién ctu 1& déanh gia sy khoi phat tinh mién dich (Onset of
Immunity - OOI) ctia vacxin PRRSV chau Au thtr nghiém (virut SEQ ID NO:5) dugc
ding cho lon 2 tudn tudi dé ngan ngira bénh ho hip gly ra boi PRRSV luc 4 tudn sau
ching ngura. Bién sé chinh trong viéc xac dinh hiéu qua ngin ngura bénh 1a tai lvong virut
trong huyét thanh trong nhom diéu tri TO2 (duoc ching ngira bang vat pham thtr nghiém)
so voi TO1 (dugc chung ngura bing san phdm d6i ching), dugc cing ¢b boi ton thuong

phoi, xuat tiét miéng va mili, cac hé qua 1am sang, nhiét do truc trang va thé trong.

3 o tubdi 14-15 ngay, liéu don 2,0 mL san phim dbi chimg (CP) hodc vat phim
thtr nghiém (T, virut SEQ ID NO:5) dugc ding ]am chit tiém trong co cho mdi dong
vat. Bén tudn sau ching nglra, lon duoc thir thach trong miii bing thé phan lap PRRSV
chau Au Olot/91 1am thir thach ho hép. Trong sudt pha thtr thach, mAu méu, gac liy bénh
phim mii va miéng, cAc d4u hiéu lam sang va nhiét do truc trang dugc thu thap mbi 2-3
ngay cho dén ngay mé xéc. Lon duge can vao ngay trude khi chiing ngtra, truée khi thi
thach, va ltc md xac. Mudi ngay sau tht thach, lon duoc gay mé, cho chét ém 4i va md
x4c. Khi md xéc, phéi dugc danh gia sy c6 mit cua tdn thuong PRRSV va dugc tinh
diém. Nghién ctru 12 hop 1€ khi ca cac lon TO1 vAn con 4m tinh véi virut va huyét thanh
PRRSV trong sudt thoi gian ching ngira va khong c6 yéu t6 bénh gay nhiéu duogc phat
hién.

Hiéu qua bao vé cua viéc ching ngua duoc quan sat khi so sanh tai luong virut
trong huyét thanh gitta cdc nhém. Nhém duoc ching ngira bang TI (T02) c6 hiéu gia
virut thap hon dang k& so v6i nhém ddi chimg & tat ca cc ngay 14y mAu sau khi ching

ngua.
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Hiéu qua cling dugc cung cd bai viec giam dang ké ty 18 % phdi c6 tdn thuong luc
mb xac (10 ngay sau thir thach), giam xuét tiét dich miii va miéng, cfing nhu giam nhiét
dd tryc trang luc 7 ngay sau thi thach. Khong ¢ su khac biét dugc phat hién vé thé
trong. Viéc chung ngira dd cam ung su phat trién khang thé dic hiéu PRRSV trong vong
4 tuin sau ching ngira. Mudi ngay sau thir thach, hiéu gia khéng thé duy tri cao hon déng
ké trong nhém T02 so v6i nhdm d6i chimg (T01). Tom lai, viéc dung mét lan trong co
vacxin MLV PRRSV chau Au thtt nghiém chira 1idu 2,0 logio CCIDso cho lon 14-15 ngay
tudi (huyét thanh 4m tinh v6i PRRSV) ¢6 tac dung bao vé khang bénh ho hép giy ra sau
khi thr thach bing ching PRRSV chau Au gy bénh lic 4 tuan sau ching ngira. Thiét ké

thtr nghiém nhu sau:

Chiing ngira (ngay 0) Thi thach (ngay 27)
Nhém | Vit liéu thi A Vit liéu thir A N
RSN Liéu BN Liéu
nghiém nghiém
San phdm dbi 5,4 logio
TO1 ching 2 mL PRRSV Olot/91 CCIDsy/2 mL 20
P 2,0 logio 5,4 logio
T02 | Muc thi nghiém CCIDso/2 mL PRRSV Olot/91 CCIDso/2 mL 20

Vao ngiy 27, sau khi lon bi nhét lai, tit ca dong vat duoc thir thach bing 2 ml
ching thir thach Olot/91, bing dudng trong miii (IN). Lon dugc thir thach bing tdng thé
tich tht thach 1a 2,0 mL béng cach nho giot 1,0 mL vat liéu th thach vao mdi 16 mii.

Lon dugc giit trong tu thé nglng cao dau trong vai gidy sau thir thach.
Quan sat 1am sang va nhiét do truc trang

Cac quan sat 1am sang bao gbm tinh trang bénh ly tdng quat, suy yéu, hét hoi, ho
va suy ho hap. Nhiét do truc trang duoc thu thap theo quy trinh chudn cuc bd. Cac ngay
(truéc va sau ching ngira/chung thur thach) trong d6 viéc kham 1am sang hoan chinh
khong duoc thyc hién, stic khde chung cta lon dugc quan sat va ghi lai trong biéu mau
chiam séc dong vat hang ngay (DRAC) hang ngay (DRAC) sau SOP chuén.

M?b x4c va tinh diém sb phéi.

Khi md xéc, cac tdn thuong phdi dugc tinh diém bang cach stt dung céc phuong
phép sau: 1) ty 1& % dac cua mdi thily (trdi trude, trai giita, trai sau, phai trudc, phai gifta,
phai sau va thuy phu) s& dugc tinh didm va duogc ghi dudi dang ty 1& % cua thuy duoc

quan st co ton thuong; va 2) diém sb danh gia cam quan bang s6 (0, 1, 2, 3).
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RT gPCR

Virut huyét (tai lugng PRRSV trong huyét thanh) va viéc xuét tiét (tai luong
PRRSV trong gac ldy bénh phdm trong miéng va miii) duoc xac dinh bang qPCR (RT)
phién ma ngugc dugc thyuc hién bang quy trinh chuén duéi day. Noi ngén gon, ARN virut
da tinh ché dugce str dung lam khuén, duoc phién ma nguoc & 50°C trong 30 phut, va
duoc bién tinh & 95°C trong 5 phit. Chuong trinh PCR cua phan ing gdm 40 chu trinh
bién tinh & 95°C trong 20 gidy va i & 53°C trong 40 gidy. qRT-PCR duoc thuc hién trong
méy luan nhiét hé théng PCR thoi gian thuc 7500. Két qua duoc bidu dién dudi dang ban
sao ARN/ml.

Huyét thanh hoc

Huyét thanh dugc thu thap trude khi ching ngira, trude khi thir thach va luc md
xdc dugo thir nghidm cac khang thé déi véi PRRSV bing cach sit dung IDEXX PRRS X3
ELISA, theo huéng din cta nha san xuAt. N6i ngén gon, cac mAu huyét thanh dugc pha
loding ty 1& 1:40 trong dia 96 16 duoc phti khang nguyén PRRSV tai td hop va duge U 30
phit & 18-26°C. Sau khi rira, thé lién hop peroxidaza cdy cai ngya khang lon dugc bd
sung va cac dia dugc 1 trong 30 phit nita & 18-26°C. Thé lién hop khong gin két dugc
rra troi va chat TMB dugc bd sung vao cac 15. Viéc hién mau dugc xac dinh ¢ 650 nm.
Céc gi4 tri S/P duoc ghi nhan d6i véi timg miu. Néu ty 1¢ S/P 1a > 0,4 mAu dugc phan
Joai la duong tinh véi khéng thé PRRS. Néu ty 18 S/P < 0,4 mau dugc phan loai 1am 4m
tinh. Huéng din ELISA duoc bao gdm trong hd so nghién ctu. Nghién clru két thiic &
ngay 37 (chét ém ai).

Virut trong mau va xuat tiet

Truée khi phan tich théng ké dit liéu RT-gPCR duogc bién d6i bang cach st dung
phép chuyén dbdi logarit thich hop. Dit ligu da chuyén dbi dugc phén tich bang cich st
dung mé hinh hdn hop do 13p lai tuyén tinh tong quat. So sanh két qua diéu tri theo cdp
duoc thue hién tai mdi thoi diém xem hiéu qué diéu tri hodc sy fuong tic diéu tri theo
thoi didm c6 ¥ nghia hay khong (P<0,05). Gi4 tri trung binh binh phuong t81 thiéu cua
didu tri va khoang tin cdy 95% da duoc chuyén dbi tro lai dé trinh bay. Ty 1¢ % ca céc

ngay c6 virut trong mau/xut tiét cling duoc tinh. Tung mau duge xac dinh la duong tinh
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néu >250 ban sao ARN cta PRRSV /mL, ma tuong Gmg véi mot nira gidi han phat hién
ctia k¥ thuat (500 ban sao ARN ctia PRRSV /mL mau). Ngudi ta cling xdc dinh dong vat
da timg bi sdt hodc dd ting xuét tiét dbi véi cac ngay <27 (tham chiéu voi trudce thir

thach) va cac ngay >27 (sau thir thach).
Tén thuong phdi

T3 18 phan trim cta toan by phdi b thuong ton duge tinh theo cong thic sau: Ty
16 % phdi bi ton thuong = (0,10 x tréi truéc) + (0,10 x trai gitta) + (0,25 x tréi sau) +
(0,10 x phai truge) + (0,10 x phai gitta) + (0,25 x phai sau) + (0,10 x thuy phu). Chuyén
d8i can bac hai arcsine dugc &p dung cho ty 1€ % cla toan bd phdi bi tén thuong trudc
phan tich. Tén thuong phdi da chuyén doi duge phan tich bing md hinh hdn hop tuyén
tinh téng quat. Viéc so sanh theo cdp dugc thuc hién gifta cadc nhom diéu tri xem hiéu qua
diéu tri c6 y nghia hay khong. Gia tri trung binh binh phuong t6i thiéu duoc bién d6i
nguoc lai cta ty 1& % toan bo phdi c6 tn thuong, sai s chudn cua ching, va khoang tin
cdy 95% clia chung duoc tinh cling nhu cac gid tri t4i thiu va t8i da. Phan phdi tin suét
clia didm dénh gi4 ton thuong phdi dugc tinh cho mdi diéu tri. Piém sb, binh thudong
hodc khong binh thudng, dugc phén tich bang cach st dung mé hinh tuyén tinh hon hop
tuyén tinh tdng quat ddi v6i dir liéu nhi thic. Néu md hinh hdn hop tuyén tinh tbng quat
khong hoi tu, kiém dinh Fisher Exact dugc sir dung dé phan tich dir liéu. Néu hiéu qua
chinh cua diéu tri 1a dang ké, thi so sanh hiéu qua diéu tri theo cip duoc thuc hién.
Tinh diém s6 phdi

T§ 18 % phdi bi tdn thuong dbi v6i mdi nhom diéu tri duoc th hién trén bang 8.
Pidm sb hinh anh truc quan phéi duoc thé hién trén bang 9. Khi md xac, 17/18 lon
(94,4%) tir nhém dbi chimg TO1 ¢6 diém s6 hinh anh tryc quan phdi duong tinh chi ra
réng thir thich PRRSV thanh cong trong viée gy tén thuong phdi. Trong nhém T02,
14/19 (73,7%) lon dugc cho diém la duong tinh. Nhém dbi chimg TO1 c6 ty 1& % gié tri
trung binh LS cua phdi bi tdn thuong cao hon dang k& so véi nhém T02. Lién quan dén
diém s danh gid cdm quan toan bd phdi, phdi tir lon thudc nhém T02 duge cho diém 14 0

(khong c6 ton thuong) hogc 1 (ton thuong nhe). Trong nhom dbi chung TO1, 7/18
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(38,9%) lon c6 didm s dénh gia cam quan 1a 2 (tén thuong vira phai). Khong c6 phéi
nao bi nhan diém sb danh gid cdm quan 13 3 (tén thuong nghiém trong).

Bang 8. Tém tét ty 18 % phoi c6 cac tdn thuong

Céac gia tri trung )
binh LS duogc|q. . « .| Thap hon|Cao hon \
N chuyén g6 | Sai 80 chuan 950/5) CL |95% cr, |Khodng
nguoc lai.
TO1 18 7 2 4 11 0 dén 29
T02 19 2b 1 1 5 0 dén 10
Céc ky tu trén khéc nhau c6 nghia 1a c6 su khéc biét dang ké gitta cac nhom.
Bang 9. Piém s6 danh gia cdm quan phdi ctia nhém didu tri
Diéu tri Diém s danh gi4 cam quan Téng quan
0 1 2 sat
(khong ton thuong) | (ton thuong nhe) | (ton ton thuong
vira phai)
S6 % S6 % S6 % Sé
TO01 1 5,6 10 55,6 7 38,9 18
T02 4 26,3 14 73,7 0 0,0 19

Két qua RT-qPCR,virut trong mau (tai lugng PRRSV trong huyét tuong)

T4t ca cac lon duoc phét hién 12 &m tinh RT-qPCR PRRSV trong mau vao ngay 0.
Khi thir thach (ngay 27), ARN PRRSV ¢6 thé duoc phét hién 100% trong lon dugc ching
ngira bing TI (nhém T02). Dén luc d6, tt ca lon TO1 van con 4m tinh PRRSV. O lon d6i
chimg, viéc nhiém virut trong mau lan dAu tién dugc phét hién vao ngay 29 (2 ngay sau
thir théch) va lon vin duong tinh PRRSV cho dén két thic thir nghiém. Vao tAt ca céc
ngay 14y mAu sau thir thach, tai luong virut duge phat hién trong nhém TO1 d6i chung 1a
cao hon déng k& so véi cac nhém T02. Bang 10 tém tat két qua nhiém virut trong méu tir
ngay 27 (ngay thir thach) cho dén ngay 36. Tém tit su khac biét gid trj trung binh binh

phuong t8i thiéu va gia tri LS gifta cic nhém dugc thé hién trong bang 11.

Bang 10. Tém tit két qua nhiém virut trong mau theo nhém va ngay nghién cuu.

Logio ban sao ARN /ml huyét thanh

Gia  tri
Ngay |trung . . % logn co

n ; . £ Thap  hon|Cao hon| .
nghién |binh Sai sO , . . |virut  trong
ofu binh chuin Khoang |Gidi han tin|Gi6i han tin mau
cay 95% cay 95%
phuong
toi thieu
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Logio ban sao ARN / ml huyét thanh
Gia  tri
\ , (V) A
Nedy trung o Thip  hon|Cao  hon|® 1o ©0
nghién |binh Sai sO . s . e . _|virut  trong
olfu binh chudn Khoang |Gidi han tin|Gidi han tin mau
phuong cay 95% cdy 95%
tdi thiéu
Ngay 2,4 dén
TO1 5 2,4 0,16 24 2,0 2,8 0,0%
Ngay 4,6 dén
TO2 5 6,0 0,16 78 5,6 6,4 100,0%
Ngay 5,3 d&én
To1 5 7,4 0,25 0.4 6,8 7,9 100,0%
Ngay 3,8 dén 0
T02 5 5,6 0,25 78 5,1 6,1 100,0%
To1 Nedy | ¢ 027 | &3den 7,5 8,6 100,0%
31 9,2
T02 foy 6,9 027 |4dén89| 64 75 100,0%
Ngay 5,4 dén o
TO1 9 7,3 0,24 3.4 6,8 7.8 100,0%
T02 N_,)gjy 6,4 024 |4,2dn8 5,9 6,9 100,0%
Ngay 5,7 dén .
TO1 3 7,2 0,28 8.6 6,6 7,7 100,0%
T02 N3ggy 5.6 0,28 2’78 ie“ 5.0 6.2 100,0%

RT-qPCR duong tinh: > 2,4 log10 ban sao ARN/ml

Bang 11. Bang t6m tit gi4 tri trung binh binh phuong t6i thidu ctia két qua nhiém virut

trong mau.
Didu tri s6 Gi4 tri trung binh binh phuong t6i thiéu & cac ngdy nghién ctru khac nhau

j Ngay 27 Ngay 29 Ngay 31 Ngay 34 Ngay 36
T01 2,4° 7,42 8,12 7,32 7,2%
T02 6,0° 5,6° 6,9° 6,4° 5,6°

Céc ky tu trén khac nhau c6 nghia 1a ¢6 su khéc biét dang ké gitta cdc nhém.
Xuét tiét mili va miéng
T4t ca lon duoc phat hién 1a 4m tinh RT-gPCR PRRSV trong gac liy bénh phim
miii v miéng vao ngay 0. Tai thoi diém thir thach (ngay 27), 70% va 85% lon dugc
ching ngira bang TI (nhém T02) c6 ARN PRRSV phét hién duoc twong tng trong gac
14y bénh phdm miii va miéng. Khong c6 lon nao thudc nhém TO1 bi xuét tiét tai thoi

diém nay. Trong khoang thdi gian sau thir thach, ty 1& % lon bi xudt tiét miéng trong
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nhém TO1 nidm trong khoang tir 85% (ngay 34) d&én 100% (ngay 29). Trong nhém T02, ty

18 % lon bi xuat tiét miéng nam trong khoang tir 42% (ngay 36) dén 90% (ngay 29). Lién

quan dén viéc xudt tiét miéng, ty 1& % lon duong tinh ndm trong khoang tir 95 dén 100%

trong nhém TO1 va ndm trong khoang tir 73,7 dén 100% trong nhém T02. So sanh gia tri

LSM giita cac nhém cho thy tai luong virut trong nhém TO01 cao hon dang ké & tat ca

cac ngay sau thir thich ngoai ngay 34 ddi véi gac ldy bénh phdm trong miii va cac ngay

31 va 36 dbi v6i gac 1y bénh phdm trong miéng.

Két qua tir viée xudt tiét dich miii va miéng tir ngay 27 (ngay thir thach) cho dén

ngdy 36 duoc tom tit trong bang 12 va bang 14, twong tmg. Tém tit su khac biét vé gia

tri LSM va gid tri trung binh LS giita cdc nhém duoc thé hién trong cac bang 13 va 15.

Bang 12. Toém tit két qua xuat tiét dich mii theo nhém va ngay nghién ctru.

Ban sao ARN / ml (trong mdi miéng gac)

Negy Ot , . ,
o |trung binh Sai o Thip  hon|Cao hon Gi6i|% lon bi xudt
c?ru binh hud © Khoang |Gi6éi han tin|han tin cdy|tict
phuong | cdy 95% 95%
t6i thiéu
Ngay 2,4 dén o
TO1 > 2.4 0,19 >4 2,0 2.8 0,0%
Ngéy 2.4 dén °
T02 5 3,5 0,26 49 3,0 41 70,0%
Ngay 5,4 dén S
TO1 A 6,5 0,19 76 6,1 6.9 100,0%
Ngay 2,4 dén o
T02 5o 4.8 0,26 68 42 53 90,0%
TO1 Neay | ¢4 019 | >2den 6.0 6.8 100,0%
31 7.7
T02 foy 5.0 027 2"; ie“ 45 5.5 94,7%
Ngay 2,4 dén 0
TO1 ) 45 0,19 65 4,1 49 85,0%
Ngay 2,4 dén o
T02 o 42 0,27 72 3,7 48 84,2%
Ngay 2,4 dén o
TO1 o 4,7 0,20 65 43 5.1 88,9%
T02 Negay 33 027 2,4 den 2.8 3.9 42,1%
36 56

RT-gPCR duong tinh: > 2,4 log10 ban sao ARN/ml
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Béang 13. Bang tém tit gia tri trung binh binh phuong ti thidu vé cac két qua xuét tiét

dich mi.

biéu tri s6

Gi4 tri trung binh binh phuong t6i thiéu & cic ngay nghién ctru khac nhau

Ngay 27 Ngay 29 Ngay 31 Ngay 34 Ngay 36
T01 2,4° 6,5 6,4? 4,5 4,72
T02 3,5° 4,8° 5,0° 4,22 3,30

Bang 14. Tém tit két qua xuét tiét miéng theo nhém va ngdy nghién ci.

Ban sao ARN / ml (trong mdi miéng gac)
Neay |Cid i , ’
n ghi}(/%n trung binh Sai b Thap hon |Cao hon Gidi| % lgn bi xuat
os " lbinh o Khoang |Gi6i han tin|han tin cdy|tiét
p}luong cdy 95% 95%
t6i thiéu
Ngay 2,4 dén .
TO1 ol 2.4 0,19 24 2,0 2.8 0,0%
Ngay 2,4 den N
T02 5 4.9 0,26 74 43 54 85,0%
Ngay 2,4 dén " o
TO1 5o 42 0,19 55 3.8 4.6 95,0%
Ngay 2,4 dén N
T02 5o 4,0 0,26 52 3,5 4.6 90,0%
TO1 foy 52 0,19 | 4dn6,.9 48 56 100,0%
T02 Ngay 4.4 0,26 2,4 den 3.8 4.9 94,7%
31 6,6
Ngay 3,7 dén o
TO1 o 49 0,19 67 45 53 100,0%
T02 ijy 4.6 026 | 3dén5,8 4,1 51 100,0%
TO1 Nfgy 4,6 0.20 3’56 ‘ien 42 5.0 100,0%
Ngay 2,4 dén " 0
T02 b 3.8 0,26 52 33 4.4 73,7%

RT-qPCR duong tinh: > 2,4 log10 ban sao ARN/ml

Béng 15. Bang tém tit gid tri trung binh binh phuong tdi thiéu ddi voi két qua xuét tiét

miéng.

bieéu tri s6

Gi4 tri trung binh binh phuong t6i thiéu & cac ngay nghién ctru khic nhau

Ngay 27 Ngay 29 Ngay 31 Ngay 34 Ngay 36
T01 2,42 4,22 522 492 4,62
T02 4,90 4,02 4,4° 4,6 3,8°

Céc ky tu trén khac nhau c¢6 nghia la c6 su khac biét dang ke gitta cdc nhom.
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Huyét thanh hoc

T4t ca lon am tinh vé& mit huyét thanh hoc d6i véi PRRSV trude khi ching nglra
(IDEXX ty 1& S/P<0,4) Tai thoi diém thtr thach (4 tuin sau ching ngira), tat ca lon ddi
chimg vAn huyét thanh 4m tinh, trong khi 90% lon dugc ching ngira bing TI duoc
chuyén dbi huyét thanh véi PRRSV (IDEXX ty 1& S/P > 0,4). Vo ngiy 36 (9 ngdy sau
khi thtr thach), tit ca lon c6 huyét thanh duong tinh véi PRRSV. Lon tir nhém T02 ¢6 gia
tri trung binh LS hiéu gi4 khang thé cao hon dang ké voi nhém dbi chimg TO1. Bang6
tom tit két qua huyét thanh hoc thu dugc bang ELISA.

Bang 16. Két qua ELISA ty 18 S/P (gi4 tri trung binh va khoang gi tri LS) va % lon
huyét thanh duong tinh theo nhém va ngay dicu tri

i Ngay 27 Ngay 36
biéu tri Gid tri LS (khoang gid | % huyét thanh dwong | Gid tri LS (khoang | % huyét thanh
tri) tinh gia tri) duong tinh
0,011% o 1,5822 o
101 (-0,087 dén 0,123) 0,0% (0,846 dén 2,357) 100%
1,617° . 1,960° o
102 (0,31 dén 2,561) 90% (0,762 dén 2,884) 100%

Cac ky tu trén khac nhau c¢6 nghia 1a c¢6 sy khac biét dang ké gitra cic nhom.

Thao luan

Nghién cttu nay danh gid sy khoi phét tinh mién dich (OOI) ctia mdt vacxin
PRRSV séng duoc bién dbi & lgn duge ching ngtra Itc 14-15 ngay tudi khi ching bing
thé phan lap PRRSV kiéu 1 gen gy bénh, lam thtr thich hd hép sau 4 tudn ching ngira.
Thit nghiém 1a hop 18 khi tit ca céc lon TO1 vAn con 4m tinh huyét thanh va am tinh virut
PRRS trong sudt thdi gian ching ngira va khong c6 yéu t§ bénh gy nhiu dwgc phat
hién.

Bién sd chinh trong viéc x4c dinh hiéu qua 1a tai luong virut trong huyét thanh ctia
céc nhém didu tri TO2 khi so sénh véi lon TO1. Tn thuong phdi, nhiét do truc trang, xuét

tiét, diu hidu 1am sang va thé trong duoc so sanh dudi dang bién sb th hai.

Tac dung bao vé clia viéc chiing ngira quan sat dugc khi so sanh tai lugng virut
trong huyét thanh gitta cdc nhém T01 va T02; nhém duge ching nglra bang TI c6 hidu
gia virut thip hon dang k& so v&i nhém dbi chimg TO1 & cac ngay 14y méu sau thir thach.

Sau khi thir thach, hién tuong xuat tiét miéng va miii c6 thé dugc phat hién & tit ca

lon khéng lién quan dén nhém diéu tri. Tuy nhién, tai lugng virut cao hon déng ké dugc
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phat hién trong nhém TO1, vao tAt ca cac ngdy ngoai ngay 34 dbi voi gac 14y bénh pham

trong miii va cac ngay 31 va 36 dbi voi gac lay bénh phim trong miéng.

Lién quan dén tdn thuong phdi, cong hidu vacxin bao v¢ cling quan sat duoc dbi
v6i cac lon TO2 khi so sanh ty 18 % gid trj trung binh binh phuong t6i thiéu duge bién d6i
nguoc lai cua tén thuong phoi gifta cdc nhom. Ngodi ra, tAt ca céac lon 14 T02 ma dugc
nhan diém s danh gia cdm quan duong tinh lac md xéc dugce tinh diém 1a 1 (t6n thuong
nhe). Nguoc lai, phdi tir 17 lon trong nhém TO1 cling duoc tinh diém duong tinh, 10

duoc nhan diém 1a 1 (t6n thwong nhe) va 7 duge nhan diém 12 2 (t6n thuong vira phai).

Trong khoang thoi gian sau thi thach, nhiét d¢ truc trang thdp hon dang ké & céc
lon dugc chung ngira bang TI vao ngay 7 sau thir thach. DPén thoi diém d6, 20% lon TO1
bi sét, trong khi dé khong c6 lon nao trong nhém T02 bi sét. Trude khi thir thich, nhiét
do truc trang trong nhém TO02 ciing thip hon dang ké so voi TO1. Tuy nhién, khong c6
lon nao bi s6t va khdng c6 tinh trang 1dm sang o rang trong nhém d6 c6 thé gay ra su gia
ting nhiét do truc trang. Ngoai nhiét do truc tring ting, khong c6 hé qua lam sang khac
phit hop v6i PRRS (suy kiét, suy ho hép, ho hodc hit hoi) quan sét dugc & lon bat ky
trong toan bo khoang thoi gian. Ngoai ra, khong c6 su khéc biét vé thé trong c6 thé phat
hién duoc & thoi diém bét ky gitta cac nhom.

Dt liéu huyét thanh hoc da chimg to ring viée chiing ngira bang TI (nhém T02) da
cam ung viéc phat trién khang thé dic hiéu PRRSV trong vong 4 tudn sau ching ngua.
Hiéu gia khang thé trong nhém TO02 ting cho dén khi két thuc nghién ctru va cao hon
d4ng ké so véi hiéu gi4 duoc phat hién ciing thdi diém trong nhom khong duge thir thach

chung ngura TO1.

Ching ngua bang cach ding mot lan trong co vacxin MLV PRRSV chéu Au thir
nghi€m chira lidu 2,0 logio CCIDso cho lon 14-15 ngay tudi c6 tac dung bao vé khang
PRRSV, nhu quan sat dugc bang viéc giam dang ké tai luong virut duoc phat hién trong
huyét thanh sau thir thach v6i ching PRRSV chau Au gay bénh lic 4 tudn sau chiing
ngtra. Tinh hi¢u qua cling dugc hd tro bdi hidu qua bao vé quan sat dua trén ty 1€ % tdn
thuong phéi luc md xac (10 ngay sau thu thach), giam xuét tiét miéng va xuat tiét dich

miii cling nhu giam nhiét d6 truc trang vao 7 ngay sau thir thach.
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Vi du 5- Danh gia hiéu qua tiém nang ctia khang thé c6 ngudn gde tlr me d6i v&i hiéu qua
ctia vacxin PRRSV chau Au séng dugc cai bién dugc dung cho lon 1 ngay tudi c6 huyét

thanh duong tinh chéng lai thit thach thé phan 1ap PRRSV chau Au.

Muc dich ctia nghién ctru nay 1a dé danh gi4 su anh hudng cta khéng thé c6 ngudn
gbc tir me (MDA) déi véi hidu qua cua MLV PRRSV chéu Au (virut dugc biéu hién tir
SEQ ID NO:5), khi dugc dung cho lon con 1 ngay tudi bang dudng dung trong co (IM,
nhém T02) hodc trong miii (IN, nhém T03) .

Nghién  cou  dugc thiét ké dua trén khuyén nghi cua
EMA/CVMP/WP/439467/2007: “Bai viét phan 4nh v& viéc chimg minh tac dong c6 the
c6 cua cac khang thé c6 nguén géc tir me d6i véi hiéu qua cta vacxin & dong vat non” va
duoc dién chau Au (Ph. Eur.) Monograph 04/2008:50207: “Dénh gia hi¢u qua ctia vacxin
tha y va huyét thanh mién dich”. Ca hai tai liéu déu khuyén nghi rang anh hudng ciia cc
khang thé dat duoc thu dong va cé nguén géc tir me dbi v6i hiéu qué cta vacxin phai
duoc danh gid ddy du. Ngoai ra, EMA/CVMP/WP/439467/2007 tuyén bd ring hiéu qua
ctia vacxin & dong vat dugc chung ngira khi 6 cac MDA mac du co su bién ddi sinh hoc
binh thudng nén twong tu voi higu qua thu duoc & dong vat cb cung do tudi dugc ching

ngira nhung khéng c6 cac MDA.

Dua vao phﬁn mo ta trén day, viéc khaoi phat tinh mién dich bao vé (OOI) cta
vacxin PRRSV chau Au séng dugc bién ddi duge dénh gia & lon c6 huyét thanh duong
tinh d& ching ngira (duong TM va IN) lc 1 ngay tudi khi ching bang thé phan 1ap
PRRSV kidu gen I gdy bénh lam thir thach ho hip. Pong vét duge thir thach tai thoi diém
khi mitc MDA duoc phat hién trong thir nghi¢m trung hoa huyét thanh (SNT) trong nhém
ddi chimg (TO1) tré nén khong phat hién duoc. Dé chimg t hidu qua bao vé chdng lai
thtr thach, cac thong s6 tuong tw duge danh gia trong thir nghiém trudc d6 duogc thyc hién
& dong vat co huyét thanh duong tinh duge danh gia (tai lugng virut trong huyét thanh,
tén thuong phdi, nhiét do truc trang, chay nudc mét nuéc mii, cac ddu hiéu 14m sang va

thé trong).
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Thir nghiém 13 hop 16 khi tit ca cac lon dbi chimg (nhém TO01) van 4m tinh véi
virut PRRS trong sudt thoi gian ching ngira va khong c6 yéu t§ bénh giy nhiu duoc
phat hién.

Khi MLV PRRSV chau Au duoc dung béng duong IM, hiéu qua bao vé cua viéc
ching ngira quan st dugc khi thiy giam dang ké tai lwong virut trong huyét thanh so véi
nhém d6i chung; hiéu qua cling duoc hd tro boi viec giam xuét tiét dich miii va miéng
cling nhu giam nhiét d6 tryc trang. Su khac biét vé ty 1€ % gid tri trung binh cta tdn
thuong phdi 1 gan véi muc ¢é ¥ nghia (p=0,092). Hiéu qua quan sat dugc sau khi ding
IM trong nghién ctru nay 1a tuong tu véi hiéu qua thu duoc trong nghién ciru trude do,
trong do hi€u qua duoc danh gid & dong vat co huyét thanh duong tinh; & ca hai nghién
ctr, tac dong déng ké ciia viée ching ngira dugc quan sét trén bién s6 chinh (giam virut

trong mau) va cling dugc cing cd boi viée giam xuat tiet dich mii va nhiét do truc trang.

Khi MLV PRRSV chéu Au dugc dung bing dudng IN, khong dat duge sy bao vé
chdng lai thir thich PRRSV, nhu duoc thiy bing vide khong c6 su khac biét déng ké vé

thong sb bat ky trong s6 cac thong sb dugc danh gia.

Két luan, két qua ctia nghién ctru ndy da chimg to viéc khong c6 su can thiép cta
khang thé c6 ngudn gbc tir me d6i voi hidu qua vacxin, khi vacxin duge dung trong co
cho lon con 1 ngay tudi. Tuy nhién, khi vacxin dugc ding bing duong IN, d4p ing mién
dich khong dugc tao ra & hiu hét cac lon sau khi chung ngira, c6 1& 1a do viéc trung hoa
vacxin béi MDA. B8 tao ra lon con duong tinh véi MDA ddi voi PRRSV, sau con lon
nai mang thai duoc chung nglra bing vacxin MLV PRRS s6 16 VMRD13-015 (5 logio
CCIDso/2 mL) trong nira dau thai ky (45 ngay mang thai). Ngay truéc ngay dé du kién,
qué trinh chuyén da duoc kich thich bang cch tiém trong co cloprostenol (Cyclix®
Porcino, Virbac). T4t ca lon nai déu d¢ vao ngay hom sau. T4t ca lon niy déu huyét thanh
duong tinh voi PRRS vao ngay 0. Két qua dugc thé hién

Virut vacxin d3 tao ra hiéu luc ¢ 6,0 logl0CCIDS50 /ml. Vao ngay 0, IVP dugc pha
loding bing chit pha lodng vacxin (s& 16 T22019) d& phii hop véi d6 chuin muc tiéu (2,5
log10 CCID50/2 mL). Mot phin phan udc ctia IVP duge thu thap dé chuén d trén t€ bao
BHK-21-C12-26 d& khing dinh liéu luong. Mot miu IVP bd sung duoc lam dong (-
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80+10°C) va duoc luu trir [am mAu luu. D6 chudn trén t& bao BHK-21-C12-26 duoc thuc
hién theo quy trinh chudn cuc bd. Vacxin di hoan nguyén va pha lodng c6 do chuin la

101,8 CCID50/ml, ma tuong tng véi 102,1 CCID50/2 mL (2,1 log10CCID50 /2 ml)

Vao ngay 0, lon con duge ching ngira bang IVP hoic CP nhu ¢4 md t& trong phin
4. Lon con cua cac nhom T01 va T02 dugce tiém trong co vao ¢ bén phai. Lon con cta
céc nhém TO1 va T03 duoc dung trong miii, phan phdi 1,0 mL vao mdi 18 miii. Vat liéu
thtr thach 1a thé phan 14p PRRSV T4y Ban Nha kiéu gen 1 Olot/91, dugc nudi trong dai
thuc bao phé nang lon (PAM). Ching nay dugc phan 18p vao nam 1991 tir trudng hop

sdy thai giai doan mudn & lon nai.
Virut trong mau

T4t ca lon duoc phét hién 4m tinh RT-gPCR PRRSV trong huyét tuong trudc khi
ching ngira (DO) va tit ca lon tir nhém TO1 vAn 4m tinh cho dén khi thir thach. Nguoc
lai, 8/16 (50%) lon con tir nhém T02 (dugc ching ngua IM) va 1/19 (5,3%) lgn con tir
nhom T03 (duoc chung ngra IN) duong tinh RT-qPCR PRRSV khi thir thach (67 ngay

sau chuiing ngua).

Sau thtr thach, 100% lon trong nhéom TO1 tré nén cd virut trong mau vao ngay
D70 (3 ngay sau thir thach) va gitt tinh trang duong tinh cho dén khi két thiic thir nghiém
(DC+10). Trong cdc nhém duoc ching ngira (T02 va T03), tit ca lon déu phét hién
duong tinh PRRSV it nhit m6t 14n; tuy nhién, khi gan két thtc thir nghiém (DC+10), chi
11/16 Ign TO2 (68,8%) van con virut trong mau. Nguoc lai, tat ca lon T03 ngoai mot con

dwong tinh véo tit ca cac thoi diém 14y mau sau thir thach.

Lon tr nhém T02 ¢6 tai luong virut trong huyét thanh thip hon déng ké so véi
nhom d6i chimg TO1 & cac ngay ldy miu sau thit thach. Vao ngay DC+3 va DC+10, tai
lugng virut trong nhém T02 ciing thip hon ddng ké trong nhém T03. Khong phat hién
thay c6 su khac biét dang ké gitta cac nhém TO1 va TO3.

Bang 17 tom tat két qua virut trong mau trong khoang thoi gian 10 ngay sau thir thach.
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Bang 17. Tém tit két qua virut trong mau theo nhém va ngay nghién ctru (dit lidu sau thir thach)

Logio ban sao ARN / ml huyét thanh
Gia tri

% dong
trung At ¢6
Nhom  Vedy nghién binh . Dusi  Trén Vvi“ir )
clru N binh M Khoing 95%  95% trorlll
phuong CB CB e
'e mau
t03
thiéu
TO1 D67 (DC) 18 1,65 020 1,70dén1,70 1,24 2,05 0,0

T02 D67 (DC) 16 225 036 1,70dén3,84 1,53 2,97 50,0
T03 D67(DC) 19 1,82 029 1,70dén3,80 1,25 2,40 5,3

TOl  D70(DC+3) 18 6,60 020 523dn7,66 620 7,001  100,0
T2 D70 ([DC+3) 16 2,87 036 1,70dn6,59 2,15 3,59 50,0
TO3 D70(DC+3) 19 630 029 1,70dén8,10 5,72 687 947
Tol D73 (DC+6) 18 6,39 020 4,87dn744 599 680  100,0
T02 D73(DC+6) 16 5,18 036 1,70dén7,00 4,45 590 938
TO3 D73(DC+6) 19 580 029 1,70dn7,70 522 637 94,7
Tol  D75(DC+8) 18 532 020 3,32dén721 4,92 573  100,0
T02  D75(DC+8) 16 4,18 036 225dn622 3,46 49  100,0
TO3 D75(DC+8) 19 507 029 1,70dn7,13 4,50 5,65 94,7
TOl D77 (DC+10) 18 529 020 3,51dn647 4,89 570  100,0
T02 D77 (DC+10) 16 2,96 036 1,70dén586 223 3,68 68,8
TO3 D77(DC+10) 19 542 029 2,16dén7,08 4585 600  100,0

N: s6; SE: Sai s chuén; CB: gi6i han tin cdy; D= ngay nghién ctru; DC: ngay thir thach; RT-
gPCR duong tinh > 1,7 logio ban sao ARN/ml

Virut trong méu va xuat tict

Trude khi phan tich théng ké dit liéu RT-qgPCR dugc bién ddi bang cach sir dung
phép chuyén ddi logarit thich hop. Dit liéu da chuyén ddi dugc phan tich bing cach sir
dung md hinh h3n hop do lap lai tuyén tinh tdng quét. So sanh két qua diéu tri theo cip
duoc thuc hién tai mdi thoi diém xem hidu qua didu tri hoc su twong tac didu trj theo
thoi diém c6 ¥ nghia hay khong (P<0,05). Gi4 tri trung binh binh phuong t6i thiéu ctia
didu tri va khoang tin cdy 95% da duoc chuyén ddi tro lai dé trinh bay. Ty 1é % céac ngay
c6 virut trong méau/chay nudc mét nude mii cling duge tinh. Timg méu dugce xé4c dinh 1a
duong tinh néu >50 ban sao ARN ctia PRRSV /mL, ma tuong (mg véi mdt nira gidi han
phat hién ctia k§ thuat (100 ban sao ARN ctia PRRSV /mL mau). Ngudi ta ciing xé4c dinh
d6ng vat da timg c6 virut trong mau hodc di ting chay nuéc mat nudc miii vao cac ngiy

<DC (tham chiéu v&i trude thir thach) va cac ngay >DC (sau thir thach).
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Muc dich ctia nghién ctru ndy 14 d& danh gia su anh hudng cta khéng thé c6 ngudn
gbe tir me (MDA) dbi v6i hidu qua cia MLV PRRSV chau Au, khi duge ding cho lon
con 1 ngay tudi bang duong dimg trong co (IM, nhém T02) hozc trong miii (IN, nhém
T03). Hidu qua duoc danh gia & cac lon ¢6 huyét thanh dwong tinh duge chiing ngira Iic
1 ngay tudi bang cach ching thé phan 1ap PRRSV kiéu gen I gdy bénh lam thir thach ho
hap. Dong vat dugc thir thach tai thoi diém khi mirc MDA duoc phat hién bing SNT
trong nhém TO1 trd nén khong phat hién dugce (ngay 67).

Bién sd chinh trong viéc xac dinh hi€u qua la tai luong virut trong huyét thanh
(nhiém virut trong mau) cta cic nhom diéu tri T02 va T03 trong so sanh véi lon TO1.
Tén thuong phéi, nhiét do truc trang, xuat tiét, diu hiéu 1am sang va thé trong duoc so

sanh dudi dang bién sé thir hai.

Thir nghiém 14 hop 1 khi tit ca cac lon TO1 van con &m tinh vé&i virut PRRS trong

sudt thoi gian chung ngira va khong cé yéu t6 bénh gy nhiéu duoc phét hién.

Téac dung bao vé cla viéc chiing nglra qua IM quan sat dugc khi so sanh tai lugng
virut trong huyét thanh gitta cdc nhém TO1 va T02; nhém dugc ching ngira bing IVP qua
duong IM c6 hiéu gid virut thip hon déng k& so v6i nhom dbi chimg TO1 & cac ngay lay
mau sau thir thach. Khéng cé su khac biét vé hiéu gia virut duoc phat hién gifta cdc nhém
TO1 va TO3, chi ra réng khong cé tic dung bao vé tir viéc chung ngura IN dbi voi tai
luong virut sau thir thach. Viéc thiéu hiéu qua trong nhém T03 ciing duge chimg minh
béng tai lugng virut cao hon déng ké trong nhém nay so véi nhém TO02 lac 3 va 10 ngay

sau thur thach.

Hiéu qua bao vé dugc tao ra sau khi ching ngira IM (nhém T02) dugc cung cb
bing viéc giam dang ké ty 1€ % lon bi xuét tiét dich mili cling nhu luong virut duogc phét
hién trong dich tiét dich miii v miéng trong nhém T02 so véi nhém dbi ching TO1.
Tuong tw nhu két qua quan sat duoc dbi véi virut trong méu, khdng quan sét thiy tac
dung tich cuc cta viéc ching nglra trong viéc phéat tdn virut khi IVP dugc dung bang
duong IN (nhom T03), do khong phat hién thiy su khac biét gitta nhom T01 va T03.
Trén thuc té, lugng vi rut duoc phat tan tir ca duong miii va dudng miéng dugce phat hién

trong nhém T03 cling cao hon dang ké so véi TO2.
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Viéc ching ngua bing dudng IM ciing c6 tac dong tich cuc dén nhiét do truc
trang. Trude khi thir thach (D67), nhiét dd tryc trang trung binh thép hon dang ké trong
nhém T02 so véi TO1 va T03; tuy nhién, do khong ¢6 con lon nio trong cd ba nhom bi
s6t (RT>40,5) tai thoi didm d6 va nhiét do truc trang & ngay D67 dugc thu thép truse khi
tron 14n cac dong vat cho pha thir thach, co thé két luan duogc réng su khac biét nay c6 1€
14 do su cang théng clia cic dong vét dugc danh gid dAu tién. Trong khoang thoi gian sau
thir thach, ty 1& % lon bi sdt it nhit mot 1an 1a 61%, 31%, va 42% tuong Ung trong cdc
nhom TO1, T02 va T03. Lon dbi chung (T01) c6 nhiét do tryc trang cao hon dang ké so
v6i cac lon dugce ching nglra bing IVP (cdc nhom T02 va T03) vao ngay 70 (3 sau thtr
thach); tuy nhién, vao ngay DC+10, nhiét do truc trang ctia nhom T03 cao hon dang ké so
v6i cac nhém TO1 va T02. Ngoai nhiét dd tryc trang tang, khong quan sat thay c6 cac dau
hiéu 1am sang khac phu hop v6i viée nhiém PRRSV. Lién quan dén thé trong, khong
quan sat thdy c6 hiéu qua cta viéc chung ngtra do khoéng thiy c6 su khac biét dang ké
gifra cac nhom.

Lic md xéc, 13/18 lon (72%) tir nhom d6i chimg TO1 ¢ diém s6 danh gia cim
quan phéi duong tinh. Trong cac nhom T02 va T03, 7/16 (44%) va 13/19 (68%) lon cling
¢6 diém sé duong tinh. So sanh gitta cic nhém diu tri da cho thdy khong c6 su khéc biét
déng k& vé % phéi c6 tn thuong. Tuy nhién, sw khac biét quan sat duge gilta nhém dbi
chimg TO1 va nhom duoc ching ngira bang IVP bing dudong IM (T02) 1a gan v6i gié tri
c6 y nghia (p=0,092).

T4t c4 lon c6 khang thé dic hiéu PRRSV trudc khi ching ngira khi duoc xac dinh
bing ELISA (ty 1& S/P > 0,4), vi thé phu hop véi tiéu chudn 14y mAu. Trudc khi thir thach
(67 ngay sau chung ngira), 39% cla lon trong nhém d6i chtng van cé huyét thanh duong
tinh, chi ra ring su c6 mat ciia MDA con lai tai thoi diém d6 (ty 1¢ S/P trung binh: 0,279).
Tuy nhién, thyc t4 14 tt ca lon tr nhom d6i chimg da phat trién nhiém virut trong mau
sau thir thach va 13/18 ¢6 diém sb phéi duong tinh luc md xéc chi ra ring MDA con lai
dugc phat hién bang ELISA khong can thiép vao thir thach. Trén thyc té, khi murc khang
thé trung hoa ddc hidu PRRSV dugc xac dinh trong cac con lon bing SNT, céc két qua
am tinh dugc phat hién & tht ca cac TO1 trude khi thir thach (ngay 52). Trong nhém duge
chiing ngira bing TVP bing dudng IM, 9/16 lon da trai qua viée ting muc khang thé dugc
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phat hién bang ELISA tr ngay chung ngira dén 67 ngay sau ching nglra va tat ca ching
ddu c6 huyét thanh duong tinh trudc khi thir thach (ty 1& S/P trung binh: 1,803), chi ra
rang viéc phat trién dap tmg khéng thé sau khi chung ngtra IM ngay ca khi c6 mat MDA.
Nguoc lai, chi 2/19 lon duoc ching ngua bang TVP bang duomg IN c6 sy gia tdng khang
thé PRRS tir viéc ching ngira v6i thir théch, va chi 32% la huyét thanh duong tinh & ngay
D67 (¢ 16 S/P trung binh: 0.328), ma chi ra rang khdng c6 ddp tmg mién dich thé dich
duoc cam tmg trong 17 con lon khic do viéc trung hoa vacxin bdi MDA. Sau khi thu
théch (D77), tht ca lon, khong lién quan dén nhém didu tri, c6 huyét thanh duong tinh va
khong c6 su khéc biét dang ké vé& do chudn ELISA duoc phat hién gitra cac nhém.

Huéng din EMA/CVMP/WP/439467/2007 “Bai viét phan anh vé viéc chimg
minh tac dong c6 thé c6 cua khang thé c6 ngudn gbc tir me dbi voi hidu qua cua vacxin &
dong vat non” néu ré‘mg hiéu qua cua vacxin ¢ dong vat duge ching ngira khi c6 mit cac
MDA, mic di ¢6 su bién @i sinh hoc binh thudng, tuong ty nhw hiéu qua thu duge &
dong vat cung tudi khong c6 MDA nhung dugc ching ngura. Dua vao phan m6 ta, hiéu
qua quan sat duoc trong thur nghiém nay nén tuong tu nhu hiéu qua quan sat dugc trong
thtr nghiém trude d6 (C/394/13), trong do 0O0I duoc danh gia & cac dong vat co huyét
thanh Am tinh duoc ching ngura lic 1 ngay tudi bang duong dung IN va IM.

Khi MLV PRRSV chiu Au duoc ding bang duong IM, hiéu qua c6 thé dugc
ching t6 khong lién quan dén tinh trang huyét thanh hoc cua lon, do viéc giam déang ké
virut trong mau (bién sb co ban) quan sat duge ¢ ca hai thtr nghiém. Hiéu qua bao v€ cua
viéc chung ngira IM cling duge chimg t6 dbi vai viec xuat tiét dich miii va nhiét do truc
trang & ca hai truong hop. Ngoai ra, sau khi chung ngira IM cho lon duong tinh voi
MDA, viéc xuét tiét miéng cling dugc giam dang ké va su khéac biét vé % phéi 6 ton
thuong ciing gan v6i gid tri c6 ¥ nghia. Nhin chung, cac nhitng dit liéu nay rd rang chimg
to viéc khong cé su can thiép cta MDA dbi véi hiéu qua clia vacxin, khi vacxin duoc

dung cho lon con 1 ngay tudi bang duong IM.

Khi MLV PRRSV chau Au dwoc ding bing duong IN, hiéu qua c6 the chi chimg
t6 trong khi khong c6 MDA, nhu dugc thy bang viéc giam dang ké virut trong mau va

viée xuét tiét dich mili quan sat duoc & dong vat co huyét thanh am tinh. O lon duong
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tinh voi MDA, viéc chiing ngtra IN khdng cdm tUng sy bao vé do khdng co su khac biét

dang ké vé thong s bét ky trong sb cac thong sé duge danh gia.

Vi thé, ching ngira bang cach ding mét 14n vacxin MLV PRRSV chau Au chira
lidu 2,5 logio CCIDso cho lon 1 ngay tudi c6 huyét thanh duong tinh bang duong IM c6
tac dung bao vé chéng lai PRRSV, nhu duogc théy b?mg viéc gidm dang ké tai luong virut
dwoc phat hién trong huyét thanh sau khi thir thach bing ching PRRSV chau Au gay
bénh 67 ngay (9,6 tuan) sau chung ngira. Tinh hidu qua ciing duoc clng ¢b bang viéc
giam dang ké hién tuong xuét tiét dich miii va miéng cling nhu nhiét do truc trang sau thir
thach. Ngoai ra, su khic biét vé ty 1& % trung binh ctia t6n thuong phdi 1a gin voi mic co
y nghia (p=0,09). Ching ngira bing viéc diing mdt 14n vacxin MLV PRRSV chau Au
chira 1idu 2,5 logio CCIDso cho lon 1 ngay tudi c6 huyét thanh dwong tinh biang duong IN
khong c6 tac dung bao vé chdng lai thir thich PRRSV. Két qua clia nghién ciru nay da
chimg t6 viéc khong c6 su can thiép ciia khang thé c6 ngudn gbc tir me ddi v6i hidu qua
vacxin, khi vacxin dugc ding trong co lic 1 ngdy tudi. Khi vacxin dugc dung bang
dudng IN, phan 16n lon (17/19) khong tao ra dap tmg mién dich sau khi ching ngira khi
dugc xac dinh bing ELISA. Piéu nay chi ra rang c6 su trung hda vacxin béi MDA, ma

c6 thé anh huong dén hiéu luc vac xin & muc dan.

Vi du 6- Su phét tan, lan truyén va su an toan cua vi¢c dung mot lidu, lidu nhic lai va su
qua lidu ctia vacxin PRRSV chau Au sbng duoc cai bién 96V198 dong 1 MSV+3 cho lon

1 ngay tudi

Muc dich cua thtr nghiém 1a dénh gié tinh an toan cta liéu nhic lai va sw qué liéu,
va su phat tan, lan truyén va tinh an toan cua mot liéu, cta vacxin PRRSV séng duoc
bién d6i 96V198 dong 1 duoc dung cho lon 1 ngay tudi bang duong IM va IN. Thu
nghiém dugc thuc hién béng cach str dung MSV+3, la doi céy chuyén duoc giam ddc luc

it nhét (xem trang 8, MSV+5 1 doi cdy chuyén tiéu chuin 49) c6 mit trong mé vacxin.

Theo ludt phap chdu Au c6 hiéu luc, bit budc phai chimg minh sy an toan cua
vacxin d& duoc phép dua ra thi truong. Trong trudng hop nay, quy trinh duge phat trién
c6 xem xét dén Duoc dién Chau Au; cac hudng ddn 2009/9/EC va VICH GL44 dinh

hudng d€ chimg to su an toan cua mdt lieu, lieu nhac lai va sy qud liu bang cac dudng
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IN va IM & lon con 1 ngay tudi - dudng ding va nhém dong vat duoc dé xuit ma vacxin

dugc du dinh s€ st dung.

D¢ an toan dugc danh gia theo khuyén nghi ciia Duoc dién chau Au dbi véi vacxin
dé st dung trong thu y, tic la: danh gid nhiét dd truc trang, va cac phan ung cuc bd va
tdng thé it nhat cho dén 14 ngay sau khi chung. Su lan truyén cta ching vacxin dugc
danh gia tir c4c lon canh bao duoc chung ngira (mét lidu) voi khong duge ching ngira;
xudt tiét (dich nhdy miii, dich xoang miéng va phan) va su xAm nhiém vao mo & dong vat

duoc ching nglra (mdt lidu) ciing dugce nghién ciu.

Nghién ctiru dugc thuc hién theo cac quy dinh thuc hanh tbt phong thi nghiém
(Good Laboratory Practice - GLP), theo huéng din OCDE twong g phu hop véi yéu
cAu cta Duoc dién chau Au 7.7 04/2013:50206 (Panh gia sy an toan ca vacxin thi y va
huyét thanh mién dich).

San phim thtr nghiém MLV PRRSV chau Au (96V198 dong 1), doi cdy chuyén
duoc giam doc luc it nhat MSV+3), & d6 chudn giai phong t6i da 14 105,2 TCID50/2 ml
v6i lidu 2L IN hodc IM, véi doi cay chuyén thép hon (it dugc giam doc luc) duge chon la
tiéu chudn an toan tdt hon. D6i véi hé thdng thir nghiém, quy trinh dugc phét trién c6
xem xét dén Duoc dién Chau Au; cac huéng dan 2009/9/EC va VICH GL44 dinh huéng
dé chimg t6 sy an toan ctia mot lidu, lidu nhéc lai va su qua lidu béng cac duong IN va
IM & lon con 1 ngay tudi - nhém dong vat duoc dé xuit ma vacxin duoc du dinh s& sir

dung.

S6 luong lon nai thich hop (n=11) duoc sir dung dé thu duoc lon con can dé thuc
hién thir nghiém (it nhat 13, n=80). Thiét ké duoc 4p dung cho phép mé ta thich hop vé su
an toan, su phat tin va su xuat tiét cia vacxin dbi véi ca hai duong dung IM va IN. Lon
nai duoc chuyén dén trang trai thi nghiém tlr trang trai 4m tinh PRRSV (Phu luc I). Lon
nai duoc dit trong 11 6 céch ly trong céc co so. Tai trang trai thi nghiém, lon nai dugc
14y méu trudc khi dé va phan tich lai sy hién dién ctia khéng thé dac hiéu PRRSV béng
cach st dung ELISA thuong mai (PRRS X3 Ab Test: Ref. 99-4095, IDEXX
Laboratories;) (Annex I). Viéc dung IM Ceftiofur natri (13ml/lgn néi; cho lon nai dugc

thuc hién nhu mét phuong phap diéu tri du phong.
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Viée dé ctia lon nai duoc dién ra déng bo béng céch dung 1 ml IM D-Cloprostenol
(Galapan, INVESA;) (phu luc XVI) khoang 111-113 ngay sau khi thy tinh (dé ddng bd
héa cac cudc dé). Lon con dugc sinh ra trong vong 40 gio sau d6 (ngay 9 va 10 thang tu).
Bit dau viée ching ngira duogc thuc hién vao ngay 10; tai thoi diém nay, tudi cua lon con

1a khoang < 24 gid (1 ngay tudi).

Viéc nudi dudng chéo duoc thuc hién trong ngay dau tién sau dé (trude khi ching
ngira) d& can bang lira dé va dong nhét hoa Ita dé. Cudi cling, mudi lon nai véi tdng sb
lon con trong timg nhém bang hodc cao hon ¢& mau tdi thiéu dé thuc hién cac nghién ctu
an toan duoc thiét 1ap theo Dugc dién chau Au duoc st dung. Téng s6 luong: 80 lon con;
40 lon con cho mdi duong dung: IN va IM (28 dugc chiing ngira bang san phim thir
nghiém - lidu, liéu nhéc lai va qua lidu, 8 dong vat lam dbi ching, va 4 dong vat lam

dong vat du bao).

Ba muoi con lon con nita ciing duoc phin phdi vao tit ca cdc nhém tir TO1 dén
T12 dé du trit, chi duoc dua vao nghién ctru néu mot sé nhom khong dat duge sb luong
lon con ti thidu can thiét, do lon con bi chét hoic loai trir (Phu lyc 1T va phu luc XIV;
Stra dbi s6 2); dit lidu thd clia cac lon con ndy duoc ghi nhan trong s6 ghi chép dir liéu
thd dugce danh déu bang (S) (sb ghi chép tir s§ 13 dén 24). Cudi cling, mudi con lon nai

duoc sir dung va mdi con déu duy tri mudi mot lon con.
Gia thuyét thuc nghiém

Nghién ctru ndy duoc thiét ké dé chimg minh su an toan cua vacxin PRRSV chéu
Au MLV cho lon 1 ngay tudi (96V198 dong 1) trong diéu kién thi nghiém béng céch so
sénh v6i nhém ddi ching duoc chung bing cht pha lodng vacxin (d6i chimg am) déi véi
tAt ca céac thong s6 duoc md ta dudi day, nhung nhiét d6 dugc phan tinh c6 xem xét dén
nhiét d6 nén cta mdi lon con trude khi ching ngira lam gia tri dbi chimg. Vacxin duge
coi 12 an toan néu khong thiy cic phan tmg tai chd hodc toan than nghiém trong bdi cac
nguyén nhan do vacxin va nhiét d§ trung binh tang d6i voi cac lon trong nhém ching
ngtra khéng vuot qua 1,5°C so véi nhiét d§ trung binh nén trude khi ching ngira va
khong c6 lgn con trong nhém thir nghiém thé hién viéc ting nhiét d§ 16n hon 2°C so véi

mdi nhiét dd nén ctia lon con trude khi ching ngira. Sy 1ay lan va phat tin cua ching
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vacxin dugc danh gia nghién ctru sy c6 mat cua chung vacxin trong cac logn du bdo. Su
phét tan ctia dong vat duoc ching nglra dugc danh gia didu tra lugng virut trong cac miu

mau, miii, miéng va truc trang va trong mo.
Nhiét d6 truc trang- dudng trong miii va trong co.

Lién quan dén nhiét do, c6 thé két luan réng vacxin 1a an toan trong tAt ca céc phéc
dd dugc danh gia (dudng dung, d6 chudn va sb lidu) do cac két qua thu dugc thuc hién

céc khuyén nghi ctia dugc dién chau Au déi v6i vacxin dé str dung trong tht y.
Céc phan tng cuc bd

Pudng trong miii. Khong cé cdc phan tng cuc b duoc quan sat.

Pudng trong co.

Khi md x4c, chi ¢6 hai lon con trong T12 (d6 chuén t6i da bang dudng IM) cé tbn
thuong nhe thiy duoc bing mét thudng. V& mit hién vi, cac ton thuong chi dwoc quan sat
théy & bdn con lon thude nhém T10; cac ton thuong duge mo ta dic diém béng su hién

dién & bénh rit nhe hodc nhiéu 6 bénh do viéc thim nhiém té bao viém don nhén,
Céc phan Ung toan than va su kién bat loi

Duong trong mii. Viéc khong c6 cac phan g toan than va dau hiéu lam sang

lién quan dén viéc ching ngura cho thay vacxin nay an toan.
Duodng trong co.

Céac su kién bat loi sau khi ding vacxin chi quan sat dugc & 2 trong sb 8 lon con
thudc nhom tiép nhan d6 chuin cao nhét (x10 d6 chudn giai phéng t6i da) bang dudong IM
(nhém T12). Cac su kién nay bién mét trude 4 gidr va lon con hoan toan hdi phuc. Lién
quan dén viéc hé qua 1am sang hang ngay, cac trudng hop di khép khiéng khong thé dugc
coi la cac hién tuong lién quan dén viéc dung vacxin; viéc di khap khiéng chi quan sit
thdy & céc lon con trong céc nhom dbi chimg. Nguyén nhan ctia mot trudng hop chét
trong qué trinh nghién ctu 13 do de¢ 1én nhau; vi thé, c6 thé xem 14 truong hop chét nay
khong lién quan dén viéc ding vacxin. Tém lai, ching vacxin 96V198 dong 1 bang
duong IM nén dugc coi 1a hoan toan an toan ngoai trir cac su kién bét loi dugc md ta cho

d6 chuén murc cao nhét (x10).
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Thé trong
Duodng trong miii.

Khi gia tri trung binh ctia murc tang can dugc so sanh, T07 da thé hién gié tri thép
hon dbi chimg twong duong (T02) (p<0,05) tir ngay 0 dén 14. Tuy nhién, su khac biét
nay khong con khi muc ting can dugce so sanh tir ngay 14 dén 28 va, cu thé, khi toan b
nghién cuu — tir ngay 0 dén 28- duoc xem xét. Vi thé, murc tang can cua lon con dugc

ching ngira bing trong dudng miii khong bi anh hudng, doc lap véi liéu duge tiép nhan.
Puodng trong co.

Theo cach twong tu, T11 cho thiy cac gia tri thip hon so v6i ddi chimg tuong tmg
(T04) (p <0,05) tir ngay 0 dén 14. Su khéc biét niy khong con khi khoang thoi gian tir 14
dén 28 duoc phan tich nhung né lai xuat hién trong toan b ciru —tlr ngay 0 dén 28. Su
khac biét nay c6 thé duoc giai thich 1a do mitrc ting can & ba lgn con tr T11 1a mire thap
nhét bao g@)m tAt ca cac lon con dugc md xac vao ngay 28, khong phu thudc vao san
phim, do chuin hodc duong ding (c6 nghia la T02, T04, TO7 va T11). Tét ca cac déi
tuong ting cin tir ngay 0 dén 28 1a bang hoic cao hon 5,5 kg, ngoai trt ba lon con néu
trén (ting can 4,08, 2,89 va 3,05 kg tuong tmg vdi céc lon con s6 199, 202 va 205). Bat
ngo la nhitng lon con nay phai chiu tinh trang di khap khidng trong thoi gian dai nhat.
Tém lai, khong thé phan biét duge 1a sy khac biét quan sat dugc vé viéc ting can gitta
T04 va T11 1a do sy kién di khap khiéng hay do chung ngira.
Su phat tan

Duong dung trong mili va trong co. Su phat tan cta virut dugc chimg to bing su
c6 mit ctia ching vacxin trong hau hét cac mo ctia dong vat duoc chung ngira, khong phu
thudc vao duong ding. Su cd mit ciia chung 96V198 dong 1 & cac do chuén cé thé duoc
coi 1a cao trong phdi, amidan va hach bach huyét khi quan phé quan ma con trong cac
hach bach huyét lach va mac treo cho théy su phat tan hitu co hoan toan cta ching

vacxin.

Lan truyén
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buong dung trong mili va trong co. Méc du viéc phét hién ching vacxin trong gac
léy mau bénh phém dich khoang miéng va truc trang 1a khong 4n dinh tir cac lon con da
ching ngira, nhung né lién tuc va cao trong gac ldy miu bénh phAm trong miii; sy phan
phdi tAn sudt ctia viéc phét hién ching vacxin giam theo thoi gian. Cac két qua nay ciing
v6i viée phét hién ching vacxin trong mau méu tir tit ca cac lon du bao, chimg toé ring
96V198 dung 1 1a tich cuc va lién tuc xuét tiét sau ching ngira. Ngoai ra, su c6 mit cua
ching vacxin trong cdc miu mé va mau tir cdc lon con dy bdo dd chi ra ring viéc lan
truyén virut tir lon con da ching ngura 1a hoat tinh; n6 cé thé lay nhiém cho dong vat canh
béo va n6 c6 thé sao chép trong déng vat; va thdm chi mot lon canh bao IM tir T09 c6 tdn
thuong phdi phit hop v6i PRRS cong véi két qua dwong tinh dbi véi THC. Tém lai, céc
két qua duoc d& cip & trén chi ra ring 96V 198 dong 1 c¢6 thé dugc truyén lién tuc tir lon
da chiing nglra sang lon chua ching ngira, it nhat 13 trong giai doan sém sau khi ching
ngua.
Tén thuong phdi

Puong dung trong miii va trong co. Ca chinh con lgn c6 cac tén thuong quan st
bing mét va hién vi phi hop v6i PRRS (viém phdi k&) cong véi két qua duong tinh déi
véi PRRSV THC 1a tr nhém IM. Vi thé, c6 thé két luan ring dudong IN 14 an toan, trong
khi dudng IM c6 thé gay tdn thuong phdi phi hop véi PRRSV it nhit & mdt con lon
trong mdi nhém (tir TO9 dén T12).
Vi du 7- D6 an toan cia viéc ding nhic lai mot liéu vacxin PRRSV chau Au séng duoc
céi bién duoc ding cho lon nai mang thai huyét thanh duong tinh PRRSv

Nghién ctru nay duoc thiét ké dé chimg té d6 an toan cua viée dung nhic lai liéu
don MLV PRRSV chau Au & cac con lon nai huyét thanh duong tinh & nira sau cta thai
ky (87 ngay mang thai). Khong cé cac phan ung toan than sau chung nglra dugc quan sat
sau khi dung 14n thir nhat va tht hai. Ngoai ra, khong c6 danh gia 14m sang duogc ghi

nhan & lon nai bit ky trong toan bo thoi gian quan sét.

Lién quan dén nhiét do truc trang, khong c6 lon nai nao thé hién 14 bi sét & thoi
diém bét ky sau ching ngira (RT >40,1°C). Ngoai ra, nhiét d truc trang trung binh sau

ching nglra khong cao hon nhiét d6 truc trang trung binh trude khi ching ngtra cong
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1,5°C va khong c6 con lon nédi nao vuot qud nhié€t do truc trang cua ching trude khi

chung ngtra cdng thém 2°C.

Céac phan mg cuc bd tai vi tri ti€ém quan sat dugc & 63% va 50% lon néi duoc
ching nglra bang vt phdm thir nghiém twong tmg voi 1an dung thi nhat va tht hai. Céc
phan tmg bao gdm sung phdng so thdy dwoc va/hodc nhin thiy dugc (dudng kinh tir 0,4
dén 2,8 cm) ma da bién mit trong thoi gian tir 1 dén 6 ngay. Khong c6 con lon nai nao

cho théy bi do, taing nhiét cuc bd hodc dau tai vi tri ti€ém sau khi dung.

Lién quan dén ning suit sinh san, khong thé c¢6 hién twong sdy thai hoic dé non
duoc ghi nhan. Ngoai ra, khong thdy tac dung rd rét cua viéc ching ngira 1én sb luong
thai chét luu, thai gd, lon con c6 kha ning sbéng thép va chét trude khi cai sita. Viée
ching ngira khong gdy Idy nhiém qua rau thai nhu duge thdy qua két qua 4m tinh RT-
qPCR duoc phét hién trong cdc miu huyét thanh duge thu thap lic sinh va lic cai sita tir
lon con. Tém lai, viéc dung nhéc lai vacxin 12 an toan & lon nai coé huyét thanh duong

tinh trong nira cudi cua thai k.

Céc chit viét tit dugc st dung & day bao gém: BHK-21, dong than chudt Hamster
con 21; BRP, Quy trinh thong qua mé; CCID50; lidu gdy nhiém 50% dich nudi ce"ty té
bao; CP, san phdm d6i ching;D, Day;DRAC, Déanh gi4 chim soc dong vét hang ngay;
ID, dinh danh; GLP, Thuc hanh t6t phong thi nghiém; IF, mién dich huynh quang; IV,
trong tinh mach; MLV, Vacxin séng duoc cai bién; MSV, ching virut giéng géc; NA,
khong 4p dung duogc; P, doi céy chuyén; PBS, nudc mubi dém phosphat; PI, sau khi
ching; PRRSV, virut hdi chung sinh san va ho hép & lon; RT, nhiét d6 truc trang; RT-
qPCR, chudi phan tmg polymeraza phién ma nguoc dinh luong; SOP, quy trinh thao tac
chudn; S/P, m3u duong tinh; TBD, dugc x4c dinh; TI, V4t pham thtr nghiém, va VICH,
Hbi nghi qubc té v& hai hoa hoa trong th y.

Muc tiéu nghién ctru va bién luén

Vacxin sdng duoc cai bién (MLV) PRRSV chau Au dugc du dinh 14 dé ching
ngura tich cuc cho lon nai hau bi va lgn nai trong moéi truong nhidm PRRS, dé giam
nhiém virut trong méau, 14y nhiém qua rau thai va sy thai gy ra do viéc nhiém ching

virut PRRS chau Au. Theo luat phap c6 hiéu luc, bét bude phai chimg minh su an toan
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clia vacxin dé dugc phép dua ra thi truong. Nghién ciru ndy duge thiét ké theo dugc dién
chau Au 7.7:04/2013/50206 - Panh gi4 su an toan ciia vacxin thi y va huyét thanh mién
dich - va VICH GL44 - D0 an toan ctia ddng vat muc tiéu d6i vé6i vacxin séng va vO hoat
dung cho thi y - Hudng din. Muc dich ciia nghién ctru nay 1a danh gid d6 an toan ctia
viéc ding nhéc lai (1x + 1x) MLV PRRSV chau Au cho lon néi huyét thanh duong tinh &
nira sau cua thai ky. VAt liéu dugc thir nghiém 12 6,6 logl0CCID50/6ng RRSV chau Au,
ching 96v198c1, (MSV+3), véi liéu 5,2 logl0CCID50 trong 2 mL/trong co.RT gPCR

Virut huyét (tai lwong PRRSV trong huyét thanh) duoc x4c dinh bing qPCR (RT)
phién mi nguoc duoc thuc hién bang quy trinh chudn dudi day. Vén tit, ARN virut da
tinh ché duoc st dung lam khuén, dugc phién ma nguoc ¢ 50°C trong 30 phut, va dugce
bién tinh & 95°C trong 5 phut. Chuong trinh ctia cic phan tmg PCR bao gdm 40 chu trinh
1am bién tinh & 95°C trong 20 gidy va i & 53°C trong 40 gidy. qRT-PCR dugc thuc hién
trong méy ludn nhiét hé théng PCR thoi gian thuc 7500.

Trinh tu mdi va miu do nhu sau (SEQ ID NOS 6-8, lién tiép):
Mbi xudi (Lelystad F): 5-GCACCACCTCACCCAGAC-3' Nong do cubi 0,5uM).
Mbdi nguoe (Lelystad R): 5-CAGTTCCTGCGCCTTGAT-3' (ndng do cudi 0,5uM).
Mau do (Lelystad S): 5°-6-FAM- CCTCTGCTTGCAATCGATCCAGAC ~TAMRA-3’
(ndng do cudi 0,6puM).
Huyét thanh hoc

Huyét thanh dugc thu thap trude khi ching ngira, duoc thir nghiém céc khang thé
d6i v6i PRRSV stt dung IDEXX PRRS X3 ELISA, theo huéng din ctia nha san xuit.
Vén tét, cac mAu huyét thanh duoc pha lodng ty 1& 1:40 trong dia 96 16 duoc phu khang
nguyén PRRSV tai t8 hop va dugc U 30 phat & 18-26°C. Sau khi rira, thé lién hop
peroxidaza cy cai ngua khang lon duogc bd sung va cac dia dugce U trong 30 pht nita &
18-26°C. Thé lién hop khong gén két duoc rira troi va chit TMB dugce bd sung vao céc
16. Viéc hién mau duoc xac dinh & 650 nm. Céc gia tri S/P duge ghi nhan déi vei tung

mAu. Néu ty 16 S/P 1a > 0,4 mAu dugc phan loai 1a dwong tinh véi khang thé PRRS. Néu
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ty 16 S/P < 0,4 miu duoc phén loai lam 4m tinh. Huéng dan ELISA duoc bao gém trong

hé so nghién ctru.
Quan sét lam sang

Khéng ¢6 hé qua 14m sang duoc ghi nhan ddi véi lon ndi bat ky trong sudt giai

doan sau ching ngira (tir DO dén D28).
Nhiét do truc trang
Dé nghién ctru nhiét d6 truc trang, hai tiéu chuén duoc tudn theo:

a) Nhiét do tryc trang trung binh sau ching ngira ctia ca nhdm nén khong cao hon nhiét

do truc trang trung binh trudc chiing nglra cong véi 1,5°C.

Chung nglra 1an thtr nhat: Nhiét do truc tring trung binh sau ching ngla (&
DO0+4h, D1, D2, D3 hodc D4) < [Nhiét d truc trang trung binh truéc ching ngua (D-
1/D0) trung binh] + 1,5 °C

Chung nglra 1an thtr hai: Nhiét do truc trang trung binh sau ching ngla (&
D14+4h, D15, D16, D17 hodc D18) < [Nhiét dd truc trang trung binh trudc chiung ngira
(D13/D14 trung binh)] + 1,5 °C

b) Nhiét do truc trang c4 thé sau chiing nglra cta timg lon ndi khong nén cao hon nhiét

do truc trang trudc ching ngtra (Pre-vac) cong voi 2°C.

Chung ngira 1an thir nhat: Nhiét d6 truc trang sau chung nglra riéng r& (¢ D0+4h,
D1, D2, D3 hodc D4) < [nhiét dd truc trang ri€éng r& truéc ching ngira (D-1/D0 trung
binh c4 thé)] + 2,0°C

Chung ngira 1an thir hai: Nhiét do truc trang c4 thé sau ching nglra (& D14+4h,
D15, D16, D17 hodc D18) < [nhiét do truc trang cé thé sau ching ngira (D13/D14 trung
binh cé thé)] + 2,0 °C

O c4 hai nhém TO01 va T02, RT trung binh sau ching ngira khéng cao hon trudc
ching ngira trung binh c¢dng véi 1,5°C. Ngoai ra, RT sau chiing ngita cua mdi lon néi
khong cao hon nhiét dd truc trang trudc ching ngtra ctia lon nai d6 cong véi 2°C & lon

nai bit ky trong s6 cac lon néi thudc cic nhém TO1 hodc T02. Sau khi chung ngira lan
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thir nhit, viéc ting t6i da RT 14 0,81°C (ngdy 2) trong nhém TO01 va 0,76°C (ngay 0+4h)
trong nhém T02. Sau khi ching ngira 14n thir hai, viéc ting tdi da quan sat dugc vao ngay
17 & ca hai nhém TO1 ( 0,81°C) va T02 (0,47°C). Khong c6 lon ndi nao tir nhém TO1
hozc T02 thé hién nhiét do truc trang ting (>40,1°C) tai thoi diém bét ky sau chiing ngtra.

Phan tmg toan than sau chung ngira

Khoéng ¢6 phan mg toan than sau chung ngtra dugc quan sat & lon nai bat ky trong
s cac lon nai tr nhém TO1 hogc T02.
Phan tmg tai chd tai vi tri tiém

Trudc khi chiing ngtra, tht ca lon nai da duoc kiém tra su hién dién cua cac phan
Umg tai chd & viing c6 do viéc chiing trudc d6 ma co thé can thiép vao viéc danh gia cac
phan ting tai chd tai vi tri tiém. Ba lon ndi, hai tr nhém TO1 (1802 va 2259) va mot tir
nhém T02 (1663) da thé hién phan tmg cii & & ¢d phai do viéc ching trude d6. Tuy nhién,
tAt ca cac phan ung nay déu nim bén dudi va & xa vi tri ching tuong tng. Khi cd trai
duoc kiém tra truée khi ching ngira, cc phan tmg cii cling duge quan st thdy & bdn con
lon ndi, hai tir nhém TO1 (316 va 1802) va hai tir nhém T02 (2547 va 2842). Nhu quan
sat duge & cd bén phai, cac phan tmg niy nim bén dudi vi tri ching. Trong tat ca cac
truong hop (cho ca ¢ phai va cb trai), cac phan tmg cii khong duge coi 1a ¢6 kha ning
can thiép vao viéc danh gi4 cac phan Ung tai chd sau chung ngira. Khong c6 Ion nai nao
trong s& nhitng con lon nai dugc ching ngira bing CP (nhém T01) da thé hién phan ung
tai chd & vi tri tiém tai thoi diém bit ky sau ching ngira. Cac phan Ung tai chd quan st

duoc sau ching ngira trong nhém T02 dugc tém tit trong 17.

Sau khi chung ngira 14n thir nhét, 63% lon nai T02 (5/8) da thé hién hién tuong
sung phdng nhin thdy dugc va/hodc sd thiy dugc tai vi tri tiém & ¢ phai. Hién tuong
sung phdng tdi da quan st duoc la phan tmg c6 dudng kinh 2,8 cm (twong Umg v6i diém
s6 bang 3) kéo dai trong 6 ngdy. Khong c6 con lgn nai nao cho thay bi do, ting nhiét cuc

bd hodc dau tai vi tri tiém.

Sau khi ching ngira lan hai, hién twong sung phong nhin thdy duoc va/hoic so
thdy duoc (cb trai) quan sat dugc & 50% lon nai TO2 (4/8). Tét ca cac phan Ung quan sat

duoe duoc tinh diém 1a 1 hodc 2 (duong kinh t8i da 1 cm), va kéo dai tbi da trong 5 ngay.
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Nhu duoc quan sat sau khi ching ngira 14n thtt nhét, khong c6 con lon ndi nao thé hién

viéc bi hda do, tang nhi€t cuc bo hodc dau tai vi tri ti€m.

Bang 18. Tém tit phan ting cuc bd trong nhém T02

Phia | Nhinthiy |Sung phdng |Khoang diém | Khoang Sung | Phadnung | Téng
cb duoc nhin thy s6 sung thoi gian | phdng so dau nhiét do
Hoba do duoc phdng (ngdy) |thdy duoc
Phai | 0/8 (0%) | 4/8 (50%) 1-3 1-6 3/8 (38%) | 0/8 (0%) | 0/8 (0%)
Trai | 0/8 (0%) | 4/8 (50%) 1-2 1-5 4/8 (50%) | 0/8 (0%) | 0/8 (0%)

Kiém tra vi tri tiém sau khi chét

Khi kiém tra bang mat, nguoi ta quan sat thay rang mot vai lon nai & tat cd cac
nhém c¢6 ton thuong trong co cd, chll yéu bao gdm nhiéu not vat liéu dang ba déu, ma lan
rdng ra toan bd vung co. Céc ton thuong nay duogc cho la do cac miii tiém cii vi ching

khong duogc phat hién tai thoi diém tiém.

Khi cac diém ching cua lon nai T02 duoc kiém tra, 1/8 phan tig c6 thé nhin thy
dugc trén b phai 3/8 trén ¢b trai. Trong nhom TO1, mdt lon néi (1/7) ciing thé hién phan
g nhin thdy duoc & vi tri ching thi nhat (cd phai). Tt ca cac phan tmg dwoc mo ta la
co su hién dién cua cic sg¢i co nhat, trong hau hét cac truong hop rd rang theo quy dao
ctia kim tiém va khong thé xac dinh dugc. Ngoai ra, nhiéu ndt sin duge quan sat & hai
lon nai TO2 (diém ching bén tréi).

Ning suét sinh san

Khong ghi nhan thdy c6 hién tuong sdy thai hodc dé non trong nhém diéu tri bét
ky. Thoi gian mang thai dao dong trong khoang tir 114 dén 117 ngay trong nhém T01 va
114 va 119 trong nhom T02. Lon con dugc sinh ra khée manh tir mdi lon nai dugce nhan

dién bing thé tai va duoc duy tri bang

Trong nghién ctru nay, do an toan cta viéc dung nhéc lai mét lidu MLV PRRSV
chau Au duoc dénh gi4 & nira sau cua thai ky (87 ngay mang thai) trong lon nai huyét
thanh dwong tinh. Céc thong s6 an toan dugc bao gdm trong cac phan tng toan than véi
viéc chiing nglra, nhiét d6 truc trang sau ching ngira, hé qua 1am sang, cic phan ing cuc

b0 tai vi tri tiém, ndng suét sinh san va kiém tra vi tri ti€ém sau khi chet.
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Khong c6 phan tmg toan than sau chiing nglra quan sat duoc sau khi dung 14n thi
nhit va tht hai. Ngoai ra, khong c6 hé qua lam sang tdng quat duoc ghi nhan & lon nai

bat ky trong toan b qua trinh thir nghiém.

Lién quan dén nhiét do truc trang, khéng c6 lgn nai nao thé hién 1a bi s6t & thoi
diém bét ky sau ching ngira (RT >40,1°C). Ngoai ra, nhiét d6 truc trang trung binh sau
chung nglra khéng cao hon nhiét do truc trang trung binh trudc khi chiing nglra cdng
1,5°C va khong cé con lon nai nao vugt qué nhi¢t do truc trang cia chung trude khi

ching ngtra cong thém 2°C.

Céc phan tmg cuc bd tai thoi diém tiém quan st dugc tuong tng 13 63% va 50%
ctia lon nai T02 vao céc 1in chung ngira thir nhit va thir hai. Sau khi ching ngira 14n thir
nhét, hién trong sung phdng tdi da quan sat duoc 1a phan tmg cé dudng kinh 2,8 cm kéo
dai t6i da 6 ngay. Sau khi chiing nglra 1an thir hai, hién twong sung phong tdi da quan sat
duoc 12 phan tmg ¢6 dudng kinh 1 cm va thoi gian téi da 13 5 ngay. Khong c6 con lon ndi

nao cho théy bi do, ting nhiét cuc bo hodc dau tai vi tri tiém sau khi dung.

Tai thoi diém kiém tra sau khi chét, phan tng nhin thiy dugc & vi tri ching quan
sat duoc chi & 3/8 lon nai duoc ching ngira. Hai trong sd chung (15 va 1663) tuong tmg
v6i cac lon c6 diém sb sung phdng cao nhét (tvong tmg 13 2 va 3) dua ra khi danh gia céac
phén ung cuc bg; v& mit vi mo, cac ton thuong dugc mo ta 1a soi co trd nén tai di theo
qu¥y dao kim, ma duoc chin doan 14 viém co u hat vira phai véi su tham gia ctia céc soi
co. Trong trudng hop lon nai 15, cac giot vacxin quan sat dugc bén trong thuong tén, hd
tro viée thuce su 13 ton thuong nay di duoc giy ra do két qua cua viéc stir dung vat pham
thtr nghiém. D4i véi lon nai TO2 khac (2547) ma di thé hién phan tmg nhin thiy duoc,
ton thuong ciing duge md ta 14 s¢i co trd nén tai di theo quy dao kim, nhung trong trudng
hop nay ciing cé nhiéu nét sin chtra vat liéu dang ba dau. Khi phan tich mé bénh hoc, tdn
thuong nay duoc chdn doan 13 viém co hat ning véi su hién dién ctia hoai tir theo b
nhung rong. Do su c6 mét cua nhidu ndt sdn trong vung cd, nhung khoéng déc thu & vi tri
ching, ciing duoc quan st & 8/8 lon nai T02 va & 5/7 lon ndi TO1, c6 thé 14 tén thuong
quan sat dugc & lon nai 2547 1a do tiém trudc d6 cht khong phai do vét pham thir
nghiém. Pidu nay s& duoc hd trg boi thuc té 13, trong qua trinh dénh gia in vivo cac phan

ung cuc bd, lon ndi nay chi cé dudong kinh sung phéng <0,5 cm ma kéo dai 5 ngy.
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R&i loan sinh san lién quan dén PRRSV duge dic trung boi dé non, sy thai giai
doan mudn, chét non hodc lon con kha ning séng kém va thai gd. Trong nghién ctru ndy,
khong théy c6 hién tuong séy thai hodc dé non dugc ghi nhén. Ngoai ra, khong théy tac
dong 1o rét cuia vi€c chung nglra 1én sb luong thai chét luu, thai g hoic lon con sire séng
kém. Viéc nhidm PRRSV ciing c¢6 thé lam ting ty 1& tir vong trudce khi cai stra. Trong
nghién ctru nay, % trung binh cua ty 1€ tir vong trudce khi cai sita 1a 6,0 va 5,3 tuong Ung
trong cac nhom TO1 va T02, chi ra rang khong cé tic dong clia viéc chiing nglra 1én sy

song so6t cua lon con.

Cudi cing, tAt ca cac mau huyét thanh dugc thu gom e sinh hodc khi cai sita tr
lon con duoc sinh ra tir lon nai TO1 va T02 4m tinh PRRSV bang RT-qPCR, chi ra rang

khéng cé su 1ay nhiém qua rau thai sau khi chung ngra.

Vi thé, viéc ding nhic lai lifu don MLV PRRSV chau Au cho lon nai huyét thanh
duong tinh véi PRRSV lic 87 ngay mang thai: khong cam Umg céc phan ung toan than
bét thuong (séc phan vé, non); khong cam tmg hé quéa 14m sang trong thoi gian 14 ngay
sau ching nglra; khong cam tmg nhiét do truc trang bit thuong sau ching ngira; gay phan
g cuc b tai vi tri tiém & 63% va 50% lon nai twong Umg sau khi chung ngira 1An mot va
14n hai trong d6 c4c phan tmg nay bao gdm sung phdng so thiy duoce va/hodc nhin thay
duoc (duong kinh tir 0,4 dén 2,8 cm) ma da bién mét trong thoi gian tir 1 dén 6 ngay;
khong tac dong dén cac thong 34 sinh san; va khong gay nhiém qua nhau thai.
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YEU CAU BAO HO
1. Vacxin dé bao vé lon chdng lai sy 1y nhi®m virut gy hoi chimg sinh san va ho hip &
lon (PRRS), ma vacxin ndy bao gdm: (a) virut PRRS chiu Au dugce ma hoa bang phan tir
polynucleotit SEQ ID NO: 5 hoic polynucleotit bat ky ma dong nhat it nhit 12 90% v&i
SEQ ID NO: 5; (b) phan tir polynucleotit ma héa da néu; (c) phan tir polynucleotit da néu
0 dang plasmit; hodc (d) vecto virut chira phan tir polynucleotit da néu;
v6i lugng hitu hi¢u dé tao ra su bao vé mién dich chéng lay nhiém, va chét mang thich
hop dé st dung trong thu y, va trong d6 vacxin niy cung cdp su ching ngira sém va an
toan ngay khi lon con dugc méot ngay tudi hodc it hon, va trong dé vacxin niy cung cap
khoang thoi gian mién dich 1én dén 6 thang.
2. Vacxin theo diém 1, trong d6 vacxin ndy cung cp su bao vé chdng lai su 14y nhiém
khi duoc sir dung cho lon con khoang tir 8 dén 12 gid tudi.
3. Vacxin theo diém 1, trong d6 su khéi phat mién dich dugc cung cip bat dau vao lic
hai tuan sau khi ching ngira.
4, Vacxin theo diém 1, trong d6 su khéi phat mién dich duoc cung cép bt dau tir 24 dén

28 ngay sau khi ching ngtra.
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<213> Trinh ty nhan tao

<220>
<223> Thé phan lap virut PRRS 96V198 - doi cdy chuyén 0

<400> 1
atgatgtgta gggtattccc cctacataca cgacacttct agtgtttgtg tgecttggag 60

gegtgggtac agececgecce cacctettgg ccectgttct ageccaacag gtatecttet 120
ctctcggggce gagegegeeg cctgetgetce cettgeagea ggaaggacct ccegagtatt 180
tccggagagce acctgettta cgggatctee accctttaac catgtetggg acgttctcce 240
ggtgcatgtg cacccegget geccgggtat tttggaacge cggecaagtc ttttgcacac 300
ggtgtctcag tgegeggtct cttctctete cggagcettca ggacactgac ctegetgcaa 360
ttggcttgtt ttacaagect aaagacaagc ttcactggaa agtccctatc ggeatcecte 420
aggtggagtg tactccgtec gggtgetgtt ggetctcage catcttecce ttggegegeca 480

tgacctccgg caatcacaac tttctccaac gacttgtgaa ggttgetgat gttttgtacc 540
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gtgacggctg cttggcacct cgacaccttc gecgaactcca agtttacgag cgeggetgca 600
actggtaccc gatcacgggg cccgtgeeeg ggatgggttt gtacgegaac tccatgcacg 660
tgtcecgacca accgtttect ggtgecactc atgtgttaac gaactcacct ctgectcage 720
aggcttgtcg acageegttt tgtecatttg aggaggttca ttccgacgta tacaggtgga 780
agaaattcgt gatttttgtg gattcctett ctgacggeeg atctcgeatg atgtggacac 840
caggatccga cgactcggct gecttagaag tattgecacce tgaactagaa tgtegagtcg 900
aaatcctcgt tcggagtttt cctgeccacc acectgtega catcaccaac tgggagetca 960
ctgagtcccc tgagcacggt ttttccttca geacgtctca ttettgtggt taccttgecee 1020
aaaaccctga cgtgtttgat ggtaagtgtt ggctttcttg ctttttggge ctgeccgaccg 1080
aagtgtggcg tcatgaggag tatctagcta acgecttegg ttaccaaacc aagtggggeg 1140
tgcatggtaa gtacctccag cgeaggettc aggteecgegg catgegtget gtagttgatc 1200
ctgatggtcc catccacgtt gaagegetgt cttgecccca gtettggate aggeacctga 1260
ctctaaatga tgacgtcacc ccaggatttg ttcgectaac atcecttege attgagecga 1320
acacagagcc tactactttc cggatctttc ggtttggagce gecataagtgg tatggegetg 1380
ccggeaaacg ggctegtget aagegtgecg ctaaaggtga gaagaattea getcccacce 1440
ccaaggtcgc cctgecggtce ceccacctgtg gaattaccac ctactcteca ccgacagacg 1500
ggtcttgtgg ttggcatgtc cttgecgeca taatgaaceg gatgataaat ggtgacttca 1560
cgtccectct gactccgtac aacagaccag aggatgattg ggcttctgat tatgatcttg 1620
ctcaggcaat ccaatgtcta caactgectg ctaccgtggt ccggagtege gectgtecta 1680
acgccaagta cctcataaaa ctcaacggag tccactggga ggtagaggtg aggtcaggaa 1740
tggctecteg ctetetttct cgtgaatgtg tggtiggegt ttgetctgaa ggttgtgttg 1800
caccgcctta tccagcagac gggctaccag aacgageact cgaggecttg gegtetgett 1860
acaggttacc ctctgattgt gttagctctg geattgetga ctttettget aacccacctc 1920

ctcaggaatt ctggaccctc gacaaaatgt tgacctcece gtcaccagag cggteegget 1980

-82-



37713

tctctagttt gtataaatta ctattagagg ttgttccgea aaaatgeggt gccacggaag 2040
gggctttcgt ctatgetgtt gagagaatgt tgaaggattg tccgagctcc aaacaggeca 2100
tggcecttct ggcaaaaatt aaagttccat cctcaaagge cecgtetgtg teecttgacg 2160
agtgtttccc tacggatgtt tcagccgact tcgagecage atctcaggaa aggecccaaa 2220
gttcecggtge tgetgtigte ctgtgttcac cggaagtaaa agagttcgaa gaagcagece 2280
cagaagaagt tcaagagagt ggccacaagg tcgeeegcete tgeatttgtt geegagggte 2340
ctaacaatga acaggtaccg atggctgecg gegagcaact gaageccggt ggtegegtit 2400
tggcggtcgg gaatgcetcat gaaggtgttc tggectcaac tagtccgact aacctgatag 2460
gcgggaactt ccecccecttca gactccatga aagagagcat gectcaatage tgggaagacg 2520
aaccactgga tttgtcccaa ccggeaccag ctgttacaat gacccttgtg agagagcaaa 2580
cacccgacaa cctgggtect gatgeeggtg ccttcceegt caccgttega aaatttgtce 2640
cgacagggcc tacactccgt catgttgage actgeggeac ggagtcagge gacageagtt 2700
cgcecttgga tetgtcttat gegeaaacce tggaccagec tttaaatcta tecttggeeg 2760
cttggccagt gagggcecacc gegtetgacc ctggetgggt ccacggtagg cgegagecta 2820
tctttgtaaa gectegagat getttetetg acggegattc ageccttcag ttcggggage 2880
tgtctgaatc cggcetctgtc atcgagtttg accggacaag aaatgctecg geggtecgacg 2940
cctetgttga cttgacggct tcgaacgagg ccctctetgt ggttgatect ttcgaatttg 3000
ccgaactcaa gegeecgegt ttttecgeac aagecttaat tgaccgagge ggtecacttg 3060
ccgacgtcca tgcaaaaata aagaaccggg tatatgaaca gtgectccag gettgtgage 3120
ctggcagtcg cgcaacccca gecaccaagg agtggetega taaaatgtgg gatagggtgg 3180
acatgaagac ttggcgctgt acctcgeagt tccaagetgg tegeattctt gegteectta 3240
aattcctccc tgacatgatt caggacacac cacctcctgt tcctaggaag aategggeta 3300
gtgataatgc cggectgaag cgactggtgg cgcagtggga cagaaaattg agtgcaaccc 3360

ccccttcaaa accggttgga ccaacacttg accaaattgt cccttegeec acgggtacce 3420
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agcaagaaga tgtcacttcc tccgatggge catctcatge geeggatect cctagtcgaa 3480
tgagcacgag tgggagttgg aagggccttg tgctctetgg taccegtcte geggggtecca 3540
ttagtcagca tttcatgaca tgggtttttg aggttttctc ccatctccca gettttgcac 3600
tcacactttt ctcgccgagg ggctctatgg ctccaggtga ttggatgttt gecaggtgttg 3660
ttttacttge tctectgete tgtegttett acccagtact cgggtgectt cecttattgg 3720
gtgtcctttc tggetetgtg cggegegtic gtetgggggt ttttggtict tggatggett 3780
tcgcetgtatt tttattctcg actccatcca acccagtegg ttcttettgt gaccacgatt 3840
cgeeggagtg tcatgetgag cttttggete ttgagcageg ccaactttgg gaacctgtge 3900
gcggecttgt ggteggeccc tegggectct tatgtgteat tettggeaag ctactcggtg 3960
ggtcacgtta tctctggeat gttttcttac gtttatgcat gettgeagat ttggeecttt 4020
ctcttgttta tgtggtgtcc caggggcgtt gtcacaagtg ttggggaaag tgtataagaa 4080
cagctccgge ggaggtggcet ctcaatgtgt tecctttcte gegegetace cgtagetcte 4140
ttgtgtcctt gtgegategg ttccaagege caaaaggggt tgatectgtg tacttggecaa 4200
cgggttggcg cgggtgtigg tgtggtgaga gteccattca tcaaccgeac caaaaaccca 4260
tagcttatge taatttggat gaaaagaaaa tatctgccca aacggtggtt getgtcccac 4320
acgatcccag tcaggccatc aagtgectga aagttitgea ggegggagga gecategtgg 4380
accagcccac acctgaggte gteegtgtat ccgaaatccc cttctcagece ceatttttce 4440
caaaagttcc agtcaaccca gattgtaagg ttgtggtgga ttcggacact tttgtggetg 4500
cggttegetg cggetactcg acagcacaac tggtectagg ccagggcaac tttgecaagt 4560
taaatcagat tcccctcagg agctccatct ccaccaaage gattggeggg gectcttaca 4620
cccttgetgt ggctcaagtt tetgtgtgga ctettgttca cttcatecte ggtetttggt 4680
tcacgtcacc ccaagtgtgt ggecgaggaa cctetgaccc atggtgttca aatccttttt 4740
cataccctac ctatggcccc ggggttgtgt getectcteg actttgtgtg tctgecgacg 4800

gggtcactct accattgttc tcageegtgg ctcaactcte cggtagagag gtggggattt 4860
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ttattttggt gctegtetee ttgatggett tggeccaccg catggecectt aaggeagaca 4920
tgttgatggt ctttctggct ttttgtgett acgectggec catgagctece tggttgattt 4980
gcttctttec tacactcttg aagtgggtta ccctecaccc tettactatg ctttgggtge 5040
actcattctt ggtgttttgt ctgccageag ccggeatcct ctcactaggg ataactggec 5100
ttctttggge ggttggecgce tttactcagg ttgecggaat tattacacct tatgacatce 5160
accagtacac ctctgggeca cgtggegeag cageegtgge cacageccca gaaggeactt 5220
atatggccge cgtcaggaga getgetttaa ctgggegaac tttaatcttc acceegtctg 5280
cagttggatc ccttctcgaa ggagctttca ggactcataa accttgtctt aacaccgtaa 5340
atgttgtagg ctcttcectt ggttccggeg gggttttcac tattgacgge agaaaaattg 5400
ttgtcactgce tgeccatgtg ttgaacggeg acacagcetag agtcaccgge gactectaca 5460
accgcatgca tactttcaag accaatggtg attatgcctg gtcccatget gatgactgge 5520
ggggegttge ccctgeggte aaggttgega aggggtaccg cggtegtgec tactggcaaa 5580
catcaactgg cgtcgaaccc ggtgttattg gggaagggtt cgecttetgt ttcaccacct 5640
gtggcgattc ggggtcaccc gtcatctcag aatccggtga tetcattgga atccataccg 5700
gttcaaataa acttggttct ggtcttgtga caacccctga aggggagaca tgtaccatca 5760
aagaaaccaa gctctctgac ctttccagac atttcgcagg cccaagegtt cetettgggg 5820
atattaaatt gagtccagcc atcatccctg atgtaacatc cattccgagt gacttggecat 5880
cgctectatce cteegteect gtagtggaag geggectcte gaccgttcaa cttttgtgtg 5940
tctttttect actttggege atgatgggece atgectggac teccattgtt geegtgggtt 6000
tctttttact gaatgaaatt cttccagcag ttttggtceg ageegtgttt tettttgcac 6060
tttttgtgct tgcatgggec acccectggt ctgecacaggt gttgatgatt agactectca 6120
cggcatctct caaccgcaac aagctttcte tggegttcta cgeacteggg ggggtegteg 6180
gtttggcege tgaaatcggg acttttgetg gecaaattgee tgaattgtet caaacccttt 6240

cgacatactg cttcttacct agggtccttg ctatgaccag ttgtgttccc accatcatca 6300
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ttggtggact ccatgcecte ggtgtaattce tgtggttgtt caaataccgg tgectccaca 6360
acatgctcgt tggtgatggg agtttttcaa gegecttctt cctacggtat tttgcagagg 6420
gtaatctcag aaaaggtgtt tcgcagtcect gtggeatgaa taacgagtcec ctgacggetg 6480
ctttagcttg caagttgtca caggctgacc ttgatttttt gtccagctta acgaacttca 6540
agtgctttgt atctgcticg aatatgaaaa atgctgecgg ccagtacatt gaageggegt 6600
atgccaaggce cctgegecaa gagttggceat ctetagttca gattgacaaa atgaaaggag 6660
ttttgtccaa actcgaggec tttgetgaaa cagcetactec gteccttgac ataggtgacg 6720
tgattgttct gcttgggceaa catccacacg gatctatcct tgatattaat gtggggactg 6780
agaggaaaac tgtgtccgtg caagagaccc ggagectagg cggttccaaa ttcagtgttt 6840
gtactgtcgt gtctaacaca ccecgtggacg ccttaaccgg catcccactc cagacaccaa 6900
cccctetttt tgagaatggt ccgegtcate gecagegaaga agacgatctt aaagtcgaga 6960
ggatgaagaa acactgtgtg tcecteggct tccacaacat caatggcaaa gtttactgca 7020
agatttggga caagtccacc ggtgacacct tttacacgga tgattcecgg tatacccacg 7080
accatgcttt tcaggacagg tcagccgact acagagacag ggactatgag ggtgtgcaaa 7140
ccgeecceca acagggattt gatccaaagt ctgaaacccc tgteggeact gttgtgatcg 7200
gcggtattac gtataacagg tatctgacta agggtaagga ggttetggtt cccaageceeg 7260
acaattgcct tgaagctgec aagetgtctce ttgagcaage tctegetggg atgggeccaaa 7320
cttgcgacct tacagctgec gaggtggaaa agttaaageg catcatcagt caactccaag 7380
gtttgaccac tgaacaggct ttaaactgct agcecgetage ggettgacce getgtggeeg 7440
cggcggctta gttgttactg aaacggeggt aaaaattgta agataccaca geagaacttt 7500
caccttgggc cctttggacc taaaagtcge ttctgaggtg gaggtgaaga gatcaactga 7560
gcagggccac getgttgtgg caaacctatg ttetggtgtt gtattgatga gacctcacce 7620
accgtecctt gttgacgttc ttctgaaacc cggacttgac acaacacccg geattcaacc 7680

ggggcatggg gecgggaata tgggegtgga cggttecatt tgggattttg aaaccgcace 7740
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cacaaaggca gaactcgagt tgtccaagca aataatccaa gecatgtgaag tcaggegegg 7800
ggatgccceceg aacctccaac teecttacaa getetgteca gttagggggg atcctgageg 7860
gcataaaggc cgcecttatca ataccaggtt tggagatttg ccttacaaga ctectcaaga 7920
caccaagtcc gcaatccacg cggettgttg cctgecaccee aacggggcete cegtgtctga 7980
tggtaaatcc acattaggca ccactcttca acacggtitc gagetttatg tcectactgt 8040
gcectatagt gtcatggagt accttgattc acgeectgac acccccttta tgtgtaccaa 8100
acatggtact cccgaggcetg ctgcagagga ccttcgaaaa tatgacttat ccacccaagg 8160
gtttgtcctg cctggggtec tacgtctagt acgcagattc atctttggec atattggtaa 8220
ggcaccgeca ctgttectec catcaactta tcccgecaag aactctatgg cagggatcaa 8280
tggccagagg ttcccaacaa aagacgtica gagcatacct gaaattgatg aaatgtgtge 8340
ccgegetgtc aaagagaatt ggcaaactgt gacgecttge accctcaaaa aacagtattg 8400
ttccaagcct aaaaccagga ccatccttgg taccaacaac ttcattgect tggctcacag 8460
gtcggcactc ageggtgtca ctcaggegtt catgaaaaaa gectggaagt ccccgatecge 8520
cttggggaaa aacaaattta aggagttgca ctgcactgtc gecggtaggt gectcgagge 8580
cgacttggcc tettgtgatc gecageaccce ggecategtg aggtggtttg ttgecaacct 8640
cctgtacgaa cttgegggtt gtgaagagta cttgccaage tatgtgcetca attgttgcca 8700
tgacctggtg gcaacgcaaa atggegcectt cacaaaacgt ggtggectgt catctggaga 8760
ccccgttacc agtgtgtcca acacagtgta ttcactggtg atttatgetc agcacatggt 8820
gctgtcggcet ttgaagatgg gtcatgaaat cggectcaag ttcctcgagg aacagettaa 8880
gttcgaggac cttctcgaaa tccagectat gttggtatat tctgatgacc tigtattgta 8940
tgctgaaaga cccaccttcc ccaattacca ttggtgggtt gagcaccttg acctgatget 9000
gggtittaag acagacccaa aaaagactgt cataactgac aaacccagct ttettggetg 9060
tagaatcgaa gcggggegac aactggttce caatcgegac cgeattetgg ctgetettge 9120

atatcacatg aaggcgcaga acgcctcaga gtattatgeg tctgetgeeg cgattctgat 9180
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ggactcgtgt gcttgeattg accacgatcc tgagtggtat gaggacctca tetgeggeat 9240
tgctcgatgc geeegecagg atggetacag tttcccagge cegeegttcet tecatgtccat 9300
gtgggagaag ctgaaaagtc acaatgaagg caagaaattc cgccactgtg geatttgtga 9360
cgccaaggcec gatcatgegt ccgectgtgg gettgattta tgtetgttce actcgeactt 9420
tcatcaacac tgccctgtta ctetgagetg cggecatcat geeggttcaa aagaatgece 9480
acagtgtcag tcacctgttg gagcetggtaa atcccccctt gatgeagtge tgaaacaaat 9540
ccecgtacaaa cccectegte ctgtcatcat gaaggtggac aataaaacaa cgacccttga 9600
ccecgggaagg tatcagtecc gtecgaggtct tgttgetgtc aagaggggta ttgcaggcaa 9660
tgaggttgat ctcgctgatg gagactatca ggtagtgecc cttttgecaa cctgcaaaga 9720
cataaacatg gtgaaggtgg ctgtcaatgt gctactcage aagttcatag tggggeegee 9780
aggttccgge aagacgacct ggctactgag tcaagttcag gatgatgatg tcatctatac 9840
acctacccat cagaccatgt tcgacatagt caatgcecctc aaagtctgta ggtattccat 9900
cccagtggct tcagggcetcee ctttcccacc geecegecaga tetggaccgt gggttagget 9960
cgttgctage gggeacatcc ctggecgaat atcatacctt gacgaggeeg gatattgcaa 10020
tcatctggat attctcagac tgctttctaa gacacctctt gtgtgtttgg gtgaccttca 10080
gcaacttcac cctgtcggcet ttgactctta ctgttatgtt tttgatcaaa tgectcataa 10140
gcagctgacc actatttata gatttggecc caatatctgt tctgecattc aaccttgtta 10200
cagggaaaaa ctcgaatcta aggccaggaa cactagggtg gtttttactg cccggeeegt 10260
ggcttttggt caggtgttga cgccatatca taaagaccge accggcetcag ctataaccat 10320
agattcatcc cagggagcca cctttgatgt tgtgacgetg catttgeegt cgecagattc 10380
cctgaacaaa tcecgggctce ttgtagcetat tactcgggea aggeatgggt tgttcatcta 10440
tgaccctcat aaccaactcc ggaagttttt caacttaaca cctgagegca ctgattgcaa 10500
cctegtgttc aaccgegggg acgagttggt agttttgaat gcagataatg cagtcacgac 10560

tgtggctaag gttttggagg cgggceccgtc teggtttcga gtatcagate caaggtgcaa 10620
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gtctctttta geegettget cggecagtct ggaaggaggc tgcatgecac tgecgcaagt 10680
ggcacataat ctggggtttt acttctctcc agatagtcca geatttgcac ctctgccaaa 10740
agagctggca ccacattggc cggtggttac tagtcagaac aaccaggcat ggeccgaccg 10800
acttgtcgct agtatgeggce cagttgatge ccgctacage aagectatgg teggtgecagg 10860
gtatgtggtt gggccateca ctttecttgg cactectggt gtagtgtcat actatctcac 10920
gctgtacatc aggggtgage cccaggectt geceggagaca ctegtctcaa cgggacgtat 10980
agctactgat tgtcgagagt atctcgacge agctgaggaa gaagcagcta aagaactcce 11040
tcacgcattc attggcgatg tcaaaggtac tacagtgggg gggtgtcacc acattacgtc 11100
aaaatacctt cccaggtcct tgeccaagga cteegttgece gtggteggag tgagttcgee 11160
cggcaaggct gccaaagecg tgtgtactct caccgatgtg tatctteeeg ageteceggee 11220
atatttgcaa ccggaaacag catcgaaatg ctggaaactt aaactagact tcagggatgt 11280
cagactgatg gtctggaaag gagccaccgc atatttccaa ctggagggge tcacatggtc 11340
agcgctgecc gactatgeca ggttcattca getaccaaaa gatgecgttg tgtacattga 11400
tccgtgeata ggaccggcaa cagccaaccg taaggttgtg agaactacag attggegage 11460
tgacctggca gtgacaccgt acgactacgg tgctcagage attttgacta cagectggtt 11520
cgaggacctt gggecgcagt ggaagatttt agggttgcaa cccttcaage gggeatttgg 11580
ctttgaaaac actgaggatt gggcgatcct tgcacgtcge atgaacgacg gcaaggacta 11640
cactgactat aactggaatt gtgttcgaca acgcccacat gecatctacg gacgtgeeeg 11700
tgaccatacg tatcactttg cccctggeac tgaactgcaa gtagagcetag gtaaaccccg 11760
gctaccgect gagcaagtac cgtgaatcta gagtgatgea atggggtcac tgtggagtaa 11820
aatcagtcaa ctgttcgtgg atgcecttcac tgagttcctc gttagtgtgg ttgatattgt 11880
catcttcctt gecatactgt ttgggttcac cgttgcaggg tggttactgg tetttttttt 11940
cagagtggtt tgctcegege ttetecgttc gegetetgee attcactctt ccgaactatc 12000

gaaggtccta tgagggcttg ctacctaatt gcagaccgga tgttccacaa ttcgeagtca 12060
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agcacccatt gggtatactt tggcacatgc gagtttccca cttaattgac gaaatggtct 12120
ctcgecegcat ttaccagacc atggaacatt caggtcaagce ggectggaag caggtggtta 12180
gtgaagctac tctcacaaga ctgtcaaagc tcgacatagt tctccacttec caacacctgg 12240
ccgcaataga ggeggattct tgecgettcee tcagetcacg acttgtgatg ctgaaaaatc 12300
ttgcegttgg caatatgage ctacagtaca acaccacgtt ggaccgegtt gagetcatct 12360
tcccaacacc aggtacgagg cccaaattga ccgattttag acaatggcte gtcagtgtge 12420
acgcttctat tttttcctcet gtggectcat cagttacctt gttcatagtg ctttggettc 12480
gaattccagc tctacgctat gtttttggtt tccattggee cacggeaaca catcattcga 12540
gctaaccatc aattacacta tatgtaagcc ctgtctcacc agtcaagegg ctcgacaaag 12600
gctcgaacce ggtegcaaca tgtggtgcaa aataggacac accacgtgtg aggagegtga 12660
ccatgatgag ttgtcaatga ccattccgtc cgggtacgat aacctcaaac ttgagggtta 12720
ttacgcttgg ctggcttttt tgtectttte ttacgcagec caatttcatc cagagttgtt 12780
cggaataggg aatgtgtcac gegtcttegt ggataaacgg caccagttca tetgtgecga 12840
gcacgacgga caaaattcaa ccgtatccac cgaacataat atttccgeat tgtatgegge 12900
gtactaccac caccaggtag acgggggcaa ttggttccac ctggaatggce tgeggecttt 12960
cttttcctee tggetagtac tcaatatttc atggtttctg aggegttege ctgcaagece 13020
tgtttctcga cgcatttatc agatattgag accaacacga ccgeggetge cggtttcatg 13080
gtccttcagg acatcaactg tttccacagt ggetcagagg cacaaacgac tggtcccatc 13140
agaaagtcgt cccaatgecg tgaagcecgtc ggeacteccc agtacatcaa gataacggee 13200
aatgtgaccg acgaatcata cttgtacaac gcggacttge tgatgetttce tgegtgeett 13260
ttctacgect cagagatgag cgagaaaggce tttaaagtca tttttgggaa tgtctetgge 13320
gttgtctceg cttgtgtcaa ttttacagat tatgtggecc atgtgaccca acatacccag 13380
cagcatcatt tggtaatcaa tcacattcgg ttgctacatt tcctgacace atcagcaatg 13440

aggtgggcta caaccattge ttgtttgttc gecattetct tggegatatg agatgttctc 13500
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acaaatcggg gtgtttcttg actccgeact cttgettetg gtggcettttt ttgetgtgta 13560
ccggettgte ctggtecttt geccgatggea acggcaacag ctegacatac caatatatat 13620
ataacttgac gatatgcgag ctgaatggga ccgaatggct gtccgaccat tttaattggg 13680
cagtcgagac ttttgtgctc tacccagtgg cgactcatat cctctcactg égtttcctca 13740
cgacaagtca tttccttgat gegtteggtce ttggagctgt gtcagttaca gggttttgtg 13800
gegggeggta cgtgetcage agegtgtacg gegettgtge actageageg ctegtatgtt 13860
ttgttatccg tgctgecaaa aattgtatgg cttgecgeta tgetegtace cggtttacca 13920
acttcattgt ggatgaccgg gggagaatcc atcggtggag gtctccaata gtggtggaaa 13980
aattaggtaa agctgacgtc ggecggegacc ttgtcaccat caaacatgtc atcctcgaag 14040
gagtcaaagc tcaaccctig acgaggactt cggeccgagea atgggaggec tagataattt 14100
ctgcaacgat cccaccgecg cacaaaagct tgtgetagee tttageatca catatacacc 14160
catcatgata tacgccctta aggtgtcacg cggecgactc ttggggttgt tgcacatctt 14220
gatatttctg aactgttctt tcacgttcgg atacatgaca tatatgcatt ttgaatccac 14280
caaccgtgtc gecgcttacca tggggggegt tgtegeectt ctgtggggeg tttatagttt 14340
catagagtca tggaagttta tcacttccag atgcagattg tgttgectag gecggegata 14400
cattctggec cctgeccacc acgtagaaag tgetgeaggce ctccatecga teccagegte 14460
tggtaaccaa gcatacgctg tgagaaagcec cggactaaca tcagtgaacg gcactctggt 14520
accaggactt cgaggcecteg tgetgggegg caaacgagct gttaaacgag gagtggttaa 14580
cctegtcaag tatggecggt aaaaaccaga gccagaagaa aaagaaaaat ccagetccaa 14640
tggggaatgg ccagtcagtc aatcaactgt gccagetget gggeacaatg ataaagtccc 14700
agcgeeageg acccagggga ggacaggcta aaaagaaaaa gectgagaag ccacatttce 14760
ccctggctge tgaagatgac gteccggeacc atctcaccca gaccgagegce teectttget 14820
tgcaatcgat ccagacggct tttaatcaag gcgcaggaac tgegtegcett tcatccageg 14880

ggaagatcgg ttttcaggtt gagtttatge taccggttgce tcatacagtg cgectgattc 14940
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gegtgacttc tacatccgec ggtcaggatg caaattaatt tgatagtcag gtgaatggee 15000
gcgattggeg tgtggectcet gagtcaccta ttcaattagg gegatcacat gggggtcaga 15060
cttaattagg caggaaccat gtgaccgaaa tt 15092

<210> 2

<211> 15092

<212> ADN

<213> Trinh tw nhan tao

<220>
<223> Thé phan lap virut PRRS 96V198 - d&i cay chuyén 1

<400> 2
atgatgtgta gggtattcce cctacataca cgacacttct agtgtttgtg tgecttggag 60

gcgtgggtac agecccgecc cacctettgg ceccctgttct ageccaacag gtatecttet 120
ctctcgggge gagegegecg cctgetgete cettgeagea ggaaggacct cccgagtatt 180
tccggagagce acctgcttta cgggatctec accctttaac catgtetggg acgttctcece 240
ggtgcatgtg cacccecggcet gecegggtat tttggaacge cggecaagtc ttttgcacac 300
ggtgtctcag tgegeggtcet cttctetete cagagettca ggacactgac ctegetgcaa 360
tcggcettgtt ttacaagcct aaagacaagc ttcactggaa agtccctate ggeatcecte 420
aggtggagtg tactccgtce gggtgctgtt ggetctcage catcttegte ttggegegea 480
tgacctccgg caatcacaac tttccccaac gacttgtgaa ggttgetgat gttttgtace 540
gtgacggctg cttggcacct cgacaccttc gegaactcca agtttacgag cgeggetgca 600
actggtaccc gatcacgggg cccgtgeeceg ggatgggttt atacgegaac tctatgecatg 660
tgtccgacca accgtttect ggtgecaccc atgtgttgac gaactcacct ctgectcage 720
aggcttgtcg acagecgttt tgtccatttg aggaggttca ttccgacgta tacaggtgga 780
agaaattcgt gatttttgtg gattcctctt ctgacggeceg atctcgeatg atgtggacac 840
caggatccga cgactcggct gecttagaag tattgecacc tgaactagaa tgtegagtcg 900

aaatcctcgt teggagtttt cctgeccacce accetgtega catcaccaac tgggagetca 960
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ctgagtcccc tgagcacggt ttttccttca geacgtctca ttcttgtggt taccttgece 1020
aaaaccctga cgtgtttgat ggtaagtgtt ggctttcttg ctitttggge ctgeccgaccg 1080
aagtgtggceg tcatgaggag tatctagcta acgecttcgg ttaccaaacc aagtggggeg 1140
tgcatggtaa gtacctccag cgecaggcttc aggtccgegg catgegtget gtagttgatc 1200
ctgatggtcc catccacgtt gaagegetgt cttgecccca gtettggatec aggecacctga 1260
ctctaaatga tgacgtcacc ccaggatttg ttcgectaac atcecttege attgagecga 1320
acacagagcc tactactttc cggatctttc ggtttggage gcataagtgg tatggegetg 1380
ccggcaaacg ggctegtget aagegtgecg ctaaaggtga gaagaattca getcccacce 1440
ccaaggtcge cctgeeggte cccacctgtg gaattaccac ctactcteca ccgacagacg 1500
ggtcttgtgg ttggeatgtc cttgecgeca taatgaaccg gatgataaat ggtgacttca 1560
cgtceectct gactcecgtac aacagaccag aggatgattg ggcettctgat tatgatcttg 1620
ctcaggcaat ccaatgtcta caactgcectg ctacegtggt ccggagtege gectgtecta 1680
acgccaagta cctcataaaa ctcaacggag tccactggga ggtagaggtg aggtcaggaa 1740
tggctecteg ctetctttct cgtgaatgtg tggttggegt ttgetctgaa ggttgtgttg 1800
caccgcctta tccagcagac gggctaccag aacgagcact cgaggecttg gegtetgett 1860
acaggttacc ctctgattgt gttagctctg geattgetga ctttettget aacccacctc 1920
ctcaggaatt ctggaccctc gacaaaatgt tgacctcecc gtcaccagag cggtecgget 1980
tctctagttt gtataaatta ctattagagg ttgttccgca aaaatgeggt gccacggaag 2040
gggctttegt ctatgetgtt gagagaatgt tgaaggattg tccgagcetcc aaacaggeca 2100
tggcccttct ggcaaaaatt aaagttccat cctcaaagge ceegtetgtg teecttgacg 2160
agtgtttcce tacggatgtt tcagecgact tcgagecage atctcaggaa aggecccaaa 2220
gttcecggtgce tgetgttgtce ctgtgttcac cggaagtaaa agagttcgaa gaagcageee 2280
cagaagaagt tcaagagagt ggccacaagg tcgeccgetc tgeatttgtt geccgagggte 2340

ctaacaatga acaggtaccg atggctgceg gegagcaact gaageceggt ggtegegttt 2400
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tggceggticgg gaatgctcat gaaggtgttic tggectcaac tagttcgact aacctgatag 2460
gcgggaactt ccceccttea gactccatga aagagageat getcaatage tgggaagacg 2520
aaccactgga tttgtcccaa ccggceaccag ctgttacaat gacccttgtg agagagcaaa 2580
cacccgacaa cctgggtcect gatgeeggtg cettccecegt caccgttega aaatttgtcc 2640
cgacagggcc tacactccgt catgttgage actgeggeac ggagtcagge gacageagtt 2700
cgeecttgga tetgtettat gegcaaaccce tggaccagcec tttaaatcta tecttggeeg 2760
cttggccagt gagggccacc gegtetgacce ctggetgggt ccacggtagg cgtgagecta 2820
tctttgtaaa gectegagat getttctetg acggegattc ageccttcag cteggggage 2880
tgtctgaatc cggetcegte atcgagtttg accggacaag aaatgcteeg geggtegacg 2940
cccctgttga cttgacggct tcgaacgagg ccctetctgt ggttgatect ttegaatttg 3000
ccgaactcaa gegeceegegt ttttccgeac aagecttaat tgaccgagge ggtecacttg 3060
ccgacgtcca tgcaaaaata aagaaccggg tatatgaaca gtgectecag gettgtgage 3120
ctggcagtcg cgeaacccca gecaccaagg agtggetcga taaaatgtgg gatagggtgg 3180
acatgaagac ttggcgetgt acctcgeagt tccaagetgg tegeattctt gegteectta 3240
aattcctecc tgacatgatt caggacacac cacctectgt tcctaggaag aatcgggeta 3300
gtgataatgc cggectgaag cgactggtgg cgeagtggga cagaaaattg agtgcaaccc 3360
ccccttcaaa accggttgga ccaacacttg accaaattgt cccttegeee acgggtacce 3420
agcaagaaga tgtcacttcc tccgatggge catctcatge geeggatcct cctagtcgaa 3480
tgagcacgag tgggagttgg aagggcecttg tgctetctgg taccegtete geggggtecca 3540
ttagtcagca tttcatgaca tgggtttitg aggttttctc ccatctecca gettttgecac 3600
tcacactttt ctcgecgagg ggctctatgg ctccaggtga tiggatgttt gcaggtgttg 3660
ttttacttge tctectgete tgtegttctt acccagtact cgggtgectt cecttattgg 3720
gtgtectttc tggetetgtg cggegegttce gtetgggggt ttttggttct tggatggett 3780

tcgctgtatt tttattctcg actccatcca acccagtcegg ttettettgt gaccacgatt 3840

-94-



37713

cgccggagtg tcatgetgag cttttggcete ttgagcageg ccaactttgg gaacctgtge 3900
geggecttgt ggteggeccc tegggectct tatgtgteat tcttggcaag ctacteggtg 3960
ggtcacgtta tctctggeat gttttcttac gtttatgeat gettgeagat ttggeecttt 4020
ctcttgttta tgtggtgtce caggggcegtt gtcacaagtg ttggggaaag tgtataagaa 4080
cagctcegge ggaggtggct ctcaatgtgt teectttcte gegegetace cgtagetcte 4140
ttgtgtcctt gtgegatcgg ttccaagege caaaaggggt tgatectgtg tacttggcaa 4200
cgggttggeg cgggtgttgg tgtggtgaga gteccattca tcaaccgeac caaaaaccca 4260
tagcttatgc taatttggat gaaaagaaaa tatctgecca aacggtggtt getgtcccac 4320
acgatcccag tcaggecatc aagtgectga aagttttgea ggegggagga gecategtgg 4380
accagcccac acctgaggtc gteegtgtat ccgaaatecc cttctcagece ccatttttce 4440
caaaagttcc agtcaaccca gattgtaagg ttgtggtgga ttcggacact tttgtggetg 4500
cggttcgetg cggctacteg acageacaac tggtectagg ccagggeaac tttgecaagt 4560
taaatcagat tcccctcagg agctccatct ccaccaaagce gattggeggg gectettaca 4620
cccttgetgt ggetcaagtt tetgtgtgga ctettgttca cttcatecte ggtetttggt 4680
tcacgtcacc ccaagtgtgt ggccgaggaa cctctgacce atggtgttca aatecttttt 4740
cataccctac ctatggeccc ggggttgtgt getecteteg actttgtgtg tctgecgacg 4800
gggtcactct accattgttc tcageegtgg ctcaactctc cggtagagag gtggggattt 4860
ttattttggt gctegtctec ttgatggcett tggeccaccg catggecctt aaggcagaca 4920
tgttgatggt ctttctggcet ttttgtgett acgectggee catgagcetec tggttgattt 4980
gcttetttece tacactcttg aagtgggtta ccctecaccc tettactatg ctttgggtge 5040
actcattctt ggtgttttgt ctgccagceag ccggeatect ctcaataggg ataactggec 5100
ttctttgggce ggttggecege titactcagg ttgecggaat tattacacct tatgacatce 5160
accagtacac ctctgggeca cgtggegetg cagetgtgge cacageccca gaaggeactt 5220

atatggccge cgtceggaga getgetttaa ctgggegaac tttaatcttc acceegtetg 5280
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cagttggatc ccttctcgaa ggagctttca ggactcataa accttgtctt aacaccgtaa 5340
atgttgtagg ctcttccctt ggttceggeg gggttttcac tattgacgge agaaaaattg 5400
ttgtcactgc tgcccatgtg ttgaacggeg acacagctag agtcaccgge gactcctaca 5460
accgcatgca tactttcaag accaatggtg attatgectg gtcccatget gatgactgge 5520
ggggcegttge cectgeggte aaggtigega aggggtaceg cggtegtgec tactggcaaa 5580
catcaactgg cgtcgaaccc ggtgttattg gggaagggtt cgecttctgt ttcaccacct 5640
gtggegattc ggggtcacce gtcatctcag aatccggtga tetcattgga atccataccg 5700
gttcaaataa acttggttct ggtcttgtga caacccctga aggagagaca tgtgecatca 5760
aagaaaccaa gctctctgac ctttccagac atttcgcagg cccaagegtt cctettgggg 5820
atattaaatt gagtccagcc atcatccctg atgtaacatc cattccgagt gacttggcat 5880
cgctectatce ctecgtecct gtagtggaag geggectcte gaccgttecaa ctittgtgtg 5940
tctttttect actttggege atgatgggec atgectggac teccattgtt geegtgggtt 6000
tctttttact gaatgaaatt cttccagcag ttttggtccg agecgtgttt tettttgcac 6060
tttttgtget tgcatgggec accccctggt ctgcacaggt gttgatgatt agactcctca 6120
cggcatctct caaccgcaac aagctttcte tggegttcta cgeacteggg ggggtegtcg 6180
gtttggeege tgaaatcggg acttttgetg gcaaattgece tgaattgtet caaacccttt 6240
cgacatactg cttcttacct agggtccttg ctatgaccag ttgtgttccc accatcatca 6300
ttggtggact ccatgecctc ggtgtaattc tgtggttgtt caaataccgg tgectccaca 6360
acatgctcgt tggtgatggg agtttttcaa gegecttett cctacggtat tttgcagagg 6420
gtaatctcag aaaaggtgtt tcgecagtect gtggeatgaa taacgagtcc ctgacggetg 6480
ctttagcttg caagttgtca caggctgacc ttgatttttt gtccagctta acgaacttca 6540
agtgctttgt atctgettcg aatatgaaaa atgctgeegg ccagtacatt gaageggegt 6600
atgccaaggce cctgegecaa gagttggceat ctctagttca gattgacaaa atgaaaggag 6660

ttttgtccaa actcgaggcec tttgetgaaa cagctactcc gteecttgac ataggtgacg 6720
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tgattgttct gcttgggeaa catccacacg gatctatcct tgatattaat gtggggactg 6780
agaggaaaac tgtgtccgtg caagagaccc ggagcectagg cggttccaaa ttcagtgttt 6840
gtactgtcgt gtctaacaca cccgtggacg ccttaaccgg catcccactc cagacaccaa 6900
cccctctttt tgagaatggt ccgegtcate gcagegaaga agacgatctt aaagtcgaga 6960
ggatgaagaa acactgtgtg tccctegget tccacaacat caatggeaaa gtttactgca 7020
agatttggga caagtccacc ggtgacacct tttacacgga tgattccegg tatacccacg 7080
accatgcttt tcaggacagg tcagccgact acagagacag ggactatgag ggtgtgcaaa 7140
ccgeccccca acagggattt gatccaaagt ctgaaacccc tgteggeact gttgtgatcg 7200
gcggtattac gtataacagg tatctgacta agggtaagga ggtictggtt cccaageecg 7260
acaattgcct tgaagctgec aagetgtctc tigagecaage tetegetggg atgggecaaa 7320
cttgcgacct tacagctgec gaggtggaaa agttaaageg catcatcagt caactccaag 7380
gtttgaccac tgaacaggct ttaaactgct agecgetage ggettgacce getgtggeeg 7440
cggeggctta gttgttactg aaacggeggt aaaaattgta agataccaca gecagaacttt 7500
caccttgggc cctitggacc taaaagtcgce tictgaggtg gaggtgaaga gatcaactga 7560
gcagggceeac getgtigtgg caaacctatg ttectggtgtt gtattgatga gacctcacce 7620
accgtccctt gttgacgttc ttctgaaacc cggacttgac acaacacceg gecattcaacc 7680
gggecatggg geegggaata tgggegtgga cggttecatt tgggattttg aaaccgcace 7740
cacaaaggca gaactcgagt tgtccaagca aataatccaa geatgtgaag tcaggegegg 7800
ggatgecccg aacctccaac teecttacaa getetgteca gttagggggg atcctgageg 7860
gcataaaggc cgecttatca ataccaggtt tggagatttg ccttacaaga ctectcaaga 7920
caccaagtcc gcaatccacg cggettgttg cctgeaccce aacggggcete cegtgtetga 7980
tggtaaatcc acattaggca ccactcttca acacggtttc gagctttatg tccctactgt 8040
gccctatagt gtcatggagt accttgattc acgeectgac acceecttta tgtgtaccaa 8100

acatggtact cccgaggctg ctgcagagga ccttcgaaaa tatgacttat ccacccaagg 8160
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gtttgtcctg cctggggtcec tacgtctagt acgcagattc atctttggec atattggtaa 8220
ggcaccgceca ctgttectee catcaactta tcccgecaag aactctatgg cagggatcaa 8280
tggccagagg ttcccaacaa aagacgttca gagcatacct gaaattgatg aaatgtgtge 8340
ccgegcetgtc aaagagaatt ggcaaactgt gacgecttge accctcaaaa aacagtattg 8400
ttccaagcct aaaaccagga ccatccttgg taccaacaac ttcattgect tggctcacag 8460
gtcggeactc ageggtgtca ctcaggegtt catgaaaaaa gectggaagt ccccgatcge 8520
cttggggaaa aacaaattta aggagttgca ctgcactgtc gceggtaggt gectcgagge 8580
cgacttggcc tettgtgatc gcagecaccec ggecategtg aggtggtttg ttgccaacct 8640
cctgtacgaa cttgegggtt gtgaagagta cttgccaage tatgtgetca attgttgcca 8700
tgacctggtg gcaacgcaaa atggegectt cacaaaacgt ggtggectgt catctggaga 8760
ccccgttacc agtgtgtcca acacagtgta ttcactggtg atttatgetc agcacatggt 8820
gctgtegget ttgaagatgg gtcatgaaat cggectcaag ttectcgagg aacagettaa 8880
gttcgaggac cttctcgaaa tccagectat gttggtatat tctgatgacc ttgtattgta 8940
tgctgaaaga cccaccttece ccaattacca ttggtgggtt gageaccttg acctgatget 9000
gggttttaag acagacccaa aaaagactgt cataactgac aaacccagct ttcttggetg 9060
tagaatcgaa gcggggegac aactggttcce caatcgegac cgeattetgg ctgetettge 9120
atatcacatg aaggcgcaga acgcctcaga gtattatgeg tetgetgeeg cgattctgat 9180
ggactcgtgt gcttgcattg accacgatcc tgagtggtat gaggacctca tctgeggeat 9240
tgctcgatge gecegecagg atggetacag tttcccagge cegeegttet tcatgtccat 9300
gtgggagaag ctgaaaagtc acaatgaagg caagaaattc cgeccactgtg geatttgtga 9360
cgccaaggcc gatcatgegt cegectgtgg gettgattta tgtetgttec actcgeactt 9420
tcatcaacac tgccctgtta ctctgagetg cggecatcat gecggttcaa aagaatgece 9480
acagtgtcag tcacctgttg gagctggtaa atcccccctt gatgcagtge tgaaacaaat 9540

cccgtacaaa ccecctegte ctgtcatcat gaaggtggac aataaaacaa cgacccttga 9600
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cccgggaagg tatcagtcec gtegaggtct tgttgetgtec aagaggggta ttgcaggcaa 9660
tgaggttgat ctcgctgatg gagactatca ggtagtgcecc cttttgccaa cctgcaaaga 9720
cataaacatg gtgaaggtgg ctgtcaatgt gctactcagc aagttcatag tggggecgee 9780
aggttccgge aagacgacct ggctactgag tcaagttcag gatgatgatg tcatctatac 9840
acctacccat cagaccatgt tcgacatagt caatgccctc aaagtctgta ggtattccat 9900
cccagtggct tcagggctcce ctttcccacce geeegecaga tetggacegt gggttagget 9960
cgttgctagce gggceacatcec ctggecgaat atcatacctt gacgaggeceg gatattgcaa 10020
tcatctggat attctcagac tgctttctaa gacacctctt gtgtgtttgg gtgaccttca 10080
gcaacttcac cctgtecggcet ttgactctta ctgttatgtt tttgatcaaa tgectcataa 10140
gcagctgacc actatttata gatttggccc caatatctgt tctgecattc aaccttgtta 10200
cagggaaaaa ctcgaatcta aggccaggaa cactagggtg gtttitactg cccggeeegt 10260
ggcttttggt caggtgttga cgecatatca taaagaccgce accggctcag ctataaccat 10320
agattcatcc cagggagcca cctttgatgt tgtgacgcetg catttgeegt cgecagattc 10380
cctgaacaaa tceegggcete ttgtagetat tactcgggea aggeatgggt tgttcatcta 10440
tgaccctcat aaccaactcc ggaagttttt caacttaaca cctgagegcea ctgattgcaa 10500
cctegtgtte aaccgegggg acgagttggt agttttgaat gcagataatg cagtcacgac 10560
tgtggctaag gttttggagg cgggeccgte teggtttcga gtatcagate caaggtgcaa 10620
gtctctttta geegettget cggecagtet ggaaggaggce tgeatgecac tgecgecaagt 10680
ggcacataat ctggggtttt acttctctce agatagtcca geatttgeac ctctgeccaaa 10740
agagctggca ccacattgge cggtggttac tagtcagaac aaccaggcat ggeecgaccg 10800
acttgtcgct agtatgeggce cagttgatge ccgctacage aagectatgg teggtgeagg 10860
gtatgtggtt gggccatcca ctttecttgg cactcctggt gtagtgtcat actatctcac 10920
gctgtacatc aggggtgage cccaggectt gecggagaca ctegtctcaa cgggacgtat 10980

agctactgat tgtcgagagt atctcgacgce agetgaggaa gaagcagceta aagaactccc 11040
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tcacgcattc attggcgatg tcaaaggtac tacagtgggg gggtgtcacc acattacgtc 11100
aaaatacctt cccaggtcct tgcccaagga ctecgttgece gtggteggag tgagttcgee 11160
cggcaaggct gccaaagecg fgtgtactct caccgatgtg tatcttcccg agetceggee 11220
atatttgcaa ccggaaacag catcgaaatg ctggaaactt aaactagact tcagggatgt 11280
cagactgatg gtctggaaag gagccaccgc atatttccaa ctggaggggce tcacatggtc 11340
agcgctgecc gactatgeca ggttcattca getaccaaaa gatgecegttg tgtacattga 11400
tcegtgeata ggaccggeaa cagccaaccg taaggttgtg agaactacag attggegage 11460
tgacctggca gtgacaccgt acgactacgg tgctcagagce attttgacta cagectggtt 11520
cgaggacctt gggcegeagt ggaagatttt agggttgcaa cecttcaage gggeatttgg 11580
ctttgaaaac actgaggatt gggcegatcct tgecacgtcge atgaacgacg gcaaggacta 11640
cactgactat aactggaatt gtgttcgaca acgcccacat geccatctacg gacgtgeecg 11700
tgaccatacg tatcactttg cccctggeac tgaactgcaa gtagagctag gtaaaccccg 11760
gctaccgect gagcaagtac cgtgaatcta gagtgatgcea atggggtcac tgtggagtaa 11820
aatcagtcaa ctgttcgtgg atgcecttcac tgagttccte gttagtgtgg ttgatattgt 11880
catcttcctt gccatactgt ttgggticac cgttgcaggg tggttactgg tetttttttt 11940
cagagtggtt tgctccgege ttcteegtte gegetetgec attcactcett ccgaactatc 12000
gaaggtccta tgagggcttg ctacctaatt gcagaccgga tgttccacaa ttcgeagtca 12060
agcacccatt gggtatactt tggcacatge gagtttccca cttaattgac gaaatggtct 12120
ctcgecgeat ttaccagacc atggaacatt caggtcaagce ggectggaag caggtggtta 12180
gtgaagctac tctcacaaga ctgtcaaagc tcgacatagt tctccacttc caacacctgg 12240
ccgcaataga ggeggattct tgeegettec tcagetcacg acttgtgatg ctgaaaaatc 12300
ttgcegttgg caatatgagc ctacagtaca acaccacgtt ggaccgegtt gagetcatct 12360
tcccaacacc aggtacgagg cccaaattga ccgattttag acaatggctce gtcagtgtge 12420

acgcttctat tttttcctct gtggecteat cagttacctt gttcatagtg ctttggettc 12480
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gaattccagc tctacgctat gtttttggtt tccattggece cacggeaaca catcattcga 12540
gctaaccatc aattacacta tatgtaagcc ctgtctcacc agtcaagegg ctcgacaaag 12600
gctcgaaccc ggtcgcaaca tgtggtgcaa aataggacac accacgtgtg aggagegtga 12660
ccatgatgag ttgtcaatga ccattccgtc cgggtacgat aacctcaaac ttgagggtta 12720
ttacgcttgg ctggettttt tgtectttte ttacgcagec caatttcatc cagagtigtt 12780
cggaataggg aatgtgtcac gegtcttegt ggataaacgg caccagttca tetgtgecga 12840
gcacgacgga caaaattcaa ccgtatccac cgaacataat atttccgeat tgtatgegge 12900
gtactaccac caccaggtag acgggggcaa ttggttccac ctggaatggce tgeggecttt 12960
cttttcctece tggetagtac tcaatatttc atggtttctg aggegttege ctgcaageece 13020
tgtttctcga cgeatttatc agatattgag accaacacga ccgeggetge cggtttcatg 13080
gtccttcagg acatcaactg tttccacagt ggctcagagg cacaaacgac tggtcccatc 13140
agaaagtcgt cccaatgecg tgaageegtc ggeactcecce agtacatcaa gataacggee 13200
aatgtgaccg acgaatcata cttgtacaac gcggacttge tgatgctttc tgegtgeectt 13260
ttctacgect cagagatgag cgagaaaggc tttaaagtca tttttgggaa tgtctctgge 13320
gttgtctceg cttgtgtcaa ttttacagat tatgtggecc atgtgaccca acatacccag 13380
cagcatcatt tggtaatcaa tcacattcgg ttgctacatt tcctgacacc atcagecaatg 13440
aggtgggcta caaccattgce ttgtttgttc gecattctct tggegatatg agatgttctc 13500
acaaatcggg gtgtttcttg actccgeact cttgetictg gtggcettttt ttgetgtgta 13560
ccggcettgte ctggtecttt gecgatggea acggeaacag ctcgacatac caatatatat 13620
ataacttgac gatatgcgag ctgaatggga ccgaatggct gtccgaccat tttaattggg 13680
cagtcgagac ttftgtgctc tacccagtgg cgactcatat cctctcactg ggtttectca 13740
cgacaagtca tttccttgat gegtteggtce ttggagetgt gtcagttaca gggttttgtg 13800
gcgggcggta cgtgctcage agegtgtacg gegettgtge actageageg ctegtatgtt 13860

ttgttatccg tgetgecaaa aattgtatgg cttgecgeta tgetegtace cggtttacca 13920
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acttcattgt ggatgaccgg gggagaatcc atcggtggag gtctccaata gtggtggaaa 13980
aattaggtaa agctgacgtc ggcggegacc ttgtcaccat caaacatgtc atcctcgaag 14040
gagtcaaagc tcaacccttg acgaggactt cggecgagca atgggaggec tagataattt 14100
ctgcaacgat cccaccgeeg cacaaaagcet tgtgetagece tttageatca catatacacc 14160
catcatgata tacgccctta aggtgtcacg cggecgactc ttggggttgt tgcacatctt 14220
gatatttctg aactgttctt tcacgttcgg atacatgaca tatatgcatt ttgaatccac 14280
caaccgtgtc gegcttacca tggggggegt tgtegecectt ctgtggggeg tttatagttt 14340
catagagtca tggaagttta tcacttccag atgcagattg tgttgectag geccggegata 14400
cattctggcc cctgeccacc acgtagaaag tgetgecaggce ctecateega teccagegte 14460
tggtaaccaa gcatacgctg tgagaaagcec cggactaaca tcagtgaacg geactetggt 14520
accaggactt cgaggccteg tgetgggegg caaacgagct gttaaacgag gagtggttaa 14580
cctcgtcaag tatggecggt aaaaaccaga gccagaagaa aaagaaaaat ccagetccaa 14640
tggggaatgg ccagtcagtc aatcaactgt gccagetget gggeacaatg ataaagtccc 14700
agcgecageg acccagggga ggacaggcta aaaagaaaaa gectgagaag ccacatttce 14760
ccctggetge tgaagatgac gtccggeacc atctcaccca gaccgagegce tecetttget 14820
tgcaatcgat ccagacggct tttaatcaag gecgcaggaac tgegtegcett tcatccageg i4880
ggaagatcgg ttttcaggtt gagtttatge taccggttge tcatacagtg cgectgattc 14940
gcgtgacttc tacatccgec ggtcaggatg caaattaatt tgatagtcag gtgaatggec 15000
gcgattggeg tgtggectct gagtcaccta ttcaattagg gegatcacat gggggtcaga 15060
cttaattagg caggaaccat gtgaccgaaa tt 15092
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<400> 3
atgatgtgta gggtattccc cctacataca cgacacttct agtgttigtg tgectiggag 60

gegtgggtat ageeccegecc cacctettgg cecectgttct ageccaacag gtatecttet 120
ctctcggggce gagegegeceg cctgetgete cettgecagea ggaaggacct cccgagtatt 180
tccggagagce acctgcettta cgggatctece accctttaac catgtetggg acgttctcce 240
ggtgcatgtg cacccegget geeegggtat tttggagege cggecaagtce tattgcacac 300
ggtgtctcag tgcacggtct cttctctete cggagettca ggacactgac ctegetgcaa 360
ttggcttgtt ttacaagcct aaagacaagc ttcactggaa agtccctatc ggeateecte 420
aggtggagtg tactccgtcc gggtgetgtt ggetctcage catctteccc ttggegegea 480
tgacctccgg caatcacaac tttctccaac gacttgtgaa ggttgetgat gttttgtacc 540
gtgacggctg cttggcacct cgacaccttc gcgaactcca agtttacgag cgeggetgeca 600
actggtaccc gatcacgggg cccgtgeecg ggatgggttt gtacgegaac tccatgcacg 660
tgtccgacca accgtttect ggtgecgcetc atgtgttaac gaactcacct ctgectcage 720
aggcttgteg acagecgttt tgtccatttg aggaggttca ttccgacgta tacaggtgga 780
agaaattcgt gatttttgtg gattcctctt ctgacggeceg atctcgeatg atgtggacac 840
caggatccga cgactcggct gecttagaag tattgecacce tgaactagaa tgtcgagtcg 900
aaatcctcgt tcggagtttt cctgeccacc accctgtega catcaccaac tgggagetca 960
ctgagtcccc tgagcacggt ttttccttca geacgtctcea ttettgtggt taccttgecec 1020
aagaccctga cgtgtttgat ggtaagtgtt ggctttcttg ctttttggge ctgecgaccg 1080
aagtgtggcg tcatgaggag tatctagcta acgecttegg ttaccaaacc aagtggggeg 1140
tgcatggtaa gtacctccag cgeaggcettc aggteecgegg catgegtget gtagttgate 1200
ctgatggtcc catccacgtt gaagegetgt cttgecccca gtettggate aggeacctga 1260
ctctaaatga tgacgtcacc ccaggatttg ttcgectaac atcecttege attgagecga 1320

acacagagcc tactactttc cggatctttc ggtttggagce gcataagtgg tatggegetg 1380
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ccggcaaacg ggetegtget aagegtgeceg ctaaaggtga gaagaattca getcccacce 1440
ccaaggtcgc cctgeeggte cccacctatg gaattaccac ctactctcca ccgacagacg 1500
ggtcttgtgg ttggcatgtc cttgececgeca taatgaaccg gatgataaat ggtgacttca 1560
cgtccectet gactccgtac aacagaccag aggatgattg ggcttctgat tatgatcttg 1620
ctcaggcaat ccaatgtcta caactgcctg ctaccgtggt ccggagtege gectgtecta 1680
acgccaagta cctcataaaa ctcaacggag tccactggga ggtagaggtg aggtcaggaa 1740
tggctecteg ctetctttet cgtgaatgtg tggttggegt ttgetctgaa ggttgtgttg 1800
caccgcectta tccagcagac gggetaccag aacgagceact cgaggecttg gegtetgett 1860
acaggttacc ctctgattgt gttagctctg geattgetga ctttcttget aacccaccte 1920
ctcaggaatt ctggaccctc gacaaaatgt tgacctccce gtcaccagag cggtecgget 1980
tctctagttt gtataaatta ctattagagg ttgttccgca aaaatgeggt gccacggaag 2040
gggctttcgt ctatgctgtt gagagaatgt tgaaggattg tccgagetcc aaacaggeca 2100
tggcccttct ggcaaaaatt aaagttccat cctcaaaggce ceegtetgtg teecttgacg 2160
agtgtttcce tacggatgtt tcagecgact tcgagecage atctcaggaa aggecccaaa 2220
gttccggtgce tgetgttgte ctgtgttcac cggaagtaaa agagttcgaa gaagcagece 2280
cagaagaagt tcaagagagt ggccacaagg tcgecegetc tgeatttgtt gcegagggte 2340
ctaacaatga acaggtaccg atggctgecg gegagcaact gaageceggt ggtegegttt 2400
tggcggtcgg gaatgctcat gaaggtgttc tggectcaac tagttcgact aacctgatag 2460
gcgggaactt cccececttca gactccatga aagagagcat getcaatagce tgggaagacg 2520
aaccactgga tttgtcccaa ccggeaccag ctgttacaat gacccttgtg agagagcaaa 2580
cacccgacaa cctgggtect gatgeeggtg cctteceegt caccgttega aaatttgtce 2640
cgacagggcc tacactcegt catgttgagce actgeggeac ggagtcagge gacageagtt 2700
cgcecttgga tetgtettat gegcaaacce tggaccagece tttaaatcta tecttggeeg 2760

cttggccagt gagggecace gegtetgacc ctggetgggt ccacggtagg cgtgagecta 2820
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tctttgtaaa geectegagat gettictetg acggegattc ageccttcag cteggggage 2880
tgtctgaatc cggetecgte atcgagtttg accggacaag aaatgcetceeg geggtegacg 2940
cccctgttga cttgacggct tcgaacaagg ccctctcetgt ggttgatcct ttegaatttg 3000
ccgaactcaa gegeecegegt ttttccgeac aagecttaat tgaccgagge ggtecacttg 3060
ccgacgtcca tgcaaaaata aagaaccggg tatatgaaca gtgectccag gettgtgage 3120
ctggcagtcg cgcaacccca gecaccaaga agtggetega taaaatgtgg gatagggtgg 3180
acatgaagac ttggcgcetgt acctcgeagt tccaagetgg tegeattett gegteectta 3240
aattcctcec tgacatgatt caggacacac cacctectgt tectaggaag aatcgggeta 3300
gtgataatgc cggectgaag cgactggtgg cgeagtggga cagaaaattg agtgcaacce 3360
ccccttcaaa accggttgga ccaacacttg accaaattgt ceettegeee acgggtacce 3420
agcaagaaga tgtcacttcc tccgatgggce catctcatge geecggatcect cctagtcgaa 3480
tgagcacgag tgggagttgg aagggecttg tgctctetgg taccegtete geggggteca 3540
ttagtcagca tttcatgaca tgggtttttg aggttttctc ccatctecca gettttgecac 3600
tcacactttt ctcgeccgagg ggctctatgg cttcaggtga ttggatgttt gcaggtgttg 3660
ttttacttge tctectgete tgtegttctt acccagtatt cgggtgectt cecttattgg 3720
gtgtcctttc tggctctgtg cggegegttc gtetgggget ttttggttct tggatggett 3780
tcgctgtatt tttattctcg actccatcca acccagtegg ttettettgt gaccacgatt 3840
cgecggagtg tcatgetgag cttttggete ttgagcageg ccaactttgg gaacctgtge 3900
geggecttgt ggteggececc tegggectct tatgtgtcat tettggeaag ctacteggtg 3960
ggtcacgtta tctctggeat gttttcttac gtttatgeat gettgeagat ttggeecttt 4020
ctcttgttta tgtggtgtce caggggegtt gtcacaagtg ttggggaaag tgtataagaa 4080
cagctccggce ggaggtggct ctcaatgtgt tecctttete gegegetace cgtagetcte 4140
ttgtgtcctt gtgegategg ttccaagege caaaaggggt tgatectgtg tacttggcaa 4200

cgggttggeg cgggtgttgg tgtggtgaga gteccattea tcaaccgeac caaaaaccca 4260
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tagcttatgc taatctggat gaaaagaaaa tatctgccca aacggtggtt getgtcccac 4320
acgatcccag tcaggccatc aagtgectga aagttttgea ggegggagga gccatcgtgg 4380
accagcccac acctgaggtc gtecgtgtat ccgaaatecc cttctcagece ceatttttce 4440
caaaagticc agtcaaccca gattgtaagg ttgtggtgga ttcggacact tttgtggetg 4500
cggttegetg cggetacteg acagcacaac tggtcttagg ccagggeaac tttgecaagt 4560
taaatcagat tccectcagg agctccatcet ccaccaaage gattggeggg gectecttaca 4620
cccttgetgt ggetcaagtt tetgtgtgga ctettgttca cttcatecte ggtetttggt 4680
tcacgtcacc ccaagtgtgt ggecgaggaa cctetgacte atggtgttca aatecttttt 4740
cataccctac ctatggceccc ggggttgtgt getectcteg acttigtgtg tetgeegacg 4800
gggtcactct accattgttc tcageegtgg ctcaactctc cggtagagag gtggggattt 4860
ttattttggt gctegtctec ttgatggcett tggeccaccg catggecectt aaggecagaca 4920
tgttgatggt ctttctggcet ttttgtgett acgectggec catgagcetec tggttgattt 4980
gcttctttce tacactcttg aagtgggtta ccctccaccce tettactatg ctttgggtge 5040
actcattctt ggtgttttgt ctgccageag ccggeatect ctcactaggg ataactggec 5100
ttctttggge ggttggecege tttactcagg ttgeeggaat tattacacct tatgacatce 5160
accagtacac ctctgggcca cgtggegetg cagetgtgge cacageccca gaaggeactt 5220
atatggccge cgtecggaga getgcetttaa ctgggegaac tttaatcttc acceegtetg 5280
cagttggatc ccttctcgaa ggagctttca ggactcataa accttgtctt aacaccgtaa 5340
atgttgtagg ctcttccctt ggttceggeg gggttttcac tattgacgge agaaaaattg 5400
ttgtcactgc tgeccatgtg ttgaacggeg acacagctag agtcaccgge gactcctaca 5460
accgcatgca tactttcaag accaatggtg attatgectg gtcccatget gatgactgge 5520
ggggegtige ccctgeggtc aaggttgega aggggtaceg cggtegtgee tactggcaaa 5580
catcaactgg cgtcgaaccc ggtgttattg gggaagggtt cgecttcigt ttcaccacct 5640

gtggcgattc ggggtcacce gtcatctcag aatceggtga tctcattgga atccataccg 5700
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gttcaaataa acttggttct ggtcttgtga caacccctga aggggagaca tgtaccatca 5760
aagaaaccaa gctctctgac ctctccagac atttcgeagg cccaagegtt cctettgggg 5820
atattaaatt gagtccagcec atcatccctg atataacatc cattccgagt gacttggecat 5880
cgctectatc ctecgteect gtagtggaag geggectete gaccgttcaa cttttgtgtg 5940
tetttttect actttggege atgatgggec atgectggac teccattgtt geegtgggtt 6000
tctttttact gaatgaaatt cttccagcag ttttggtccg ageegtgttt tettttgcac 6060
tttttgtgcet tgcatgggece acceectggt ctgeacaggt gttgatgatt agactcctca 6120
cggcatctct caaccgcaat aagctttcte tggegticta cgeacteggg ggggtegteg 6180
gtttggcege tgaaatcggg acttttgetg gecaaattgece tgaattgtcet caaaccettt 6240
cgacatactg cttcttacct agggtccttg ctatgaccag ttgtgttccc accatcatca 6300
ttggtggact ccatgececte ggtgtaattc tgtggttgtt caaataccgg tgectccaca 6360
acatgctcgt tggtgatggg agtttttcaa gegecttctt cctacggtat tttgcagagg 6420
gtaatctcag aaaaggtgtt tcgcagtect gtggcatgaa taacgagtcc ctgacggetg 6480
ctttggcttg caagttgtca cgggetgacc ttgatttttt gtccagetta acgaacttca 6540
agtgctttgt atctgcttcg aatatgaaaa atgcetgeegg ccagtacatt gaageggegt 6600
atgccaaggc cctgegecaa gagttggegt ctctagttca gattgacaaa atgaaaggag 6660
ttttgtccaa actcgaggcce tttgetgaaa cagctactec gteccttgac ataggtgacg 6720
tgattgttct gcttgggcaa catccacacg gatctatect tgatattaat gtggggactg 6780
agaggaaaac tgtgtccgtg caagagaccc ggagectagg cggttccaaa ttcagtgttt 6840
gtactgtcgt gtctaacaca ccecgtggacg ccttaaccgg catcccacte cagacaccaa 6900
cccctetttt tgagaatggt ccgegtcate gecagegaaga agacgatctt aaagtcgaga 6960
ggatgaagaa acactgtgtg tccctegget tccacaacat caatggcaaa gtttactgca 7020
agatttggga caagtccacc ggtgacacct tttacacgga tgattcccgg tatacccacg 7080

accatgctct tcaggacagg tcagccgact acagagacag ggactatgag ggtgtgcaaa 7140
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ccgeccccca acagggattt gatccaaagt ctgaaacccce tgteggeact gttgtgatcg 7200
gcggtattac gtataacagg tatctgacta agggtaagga ggttctggtt cccaagececcg 7260
acaattgcct tgaagctgec aagetgtctc ttgagcaagc tetegetggg atgggecaaa 7320
cttgcgacct tacagctgec gaggtggaaa agttaaageg catcatcagt caactccaag 7380
gtttgaccac tgaacaggct ttaaactgct agccgctage ggettgaccce getgtggeeg 7440
cggeggctta gttgttactg aaacggeggt aaaaattgta agataccaca gecagaacttt 7500
cacctigggc cctttggacc taaaagtcgce ttctgaggtg gaggtgaaga gatcaactga 7560
gcagggccac getgttgtgg caaacctatg ttctggtgtt gtattgatga gacctcaccc 7620
accgtccctt gttgacgttc ttctgaaacc cggacttgac acaacacceg gecattcaacce 7680
ggggcatggg geecgggaata tgggegtgga cggttecatt tgggattitg aaaccgcace 7740
cacaaaggca gaactcgagt tgtccaagca aataatccaa geatgtgaag tcaggegegg 7800
ggatgccecg aacctccaac teccttacaa getctgteca gttagggggg atcctgageg 7860
gcataaaggc cgccttatca ataccaggtt tggagatttg ccttacaaga ctcctcaaga 7920
caccaagtcc gcaatccacg cggcttgttg cctgeaccee aacggggcete cegtgtctga 7980
tggtaaatcc acattaggca ccactcttca acacggtttc gagcetttatg tccctactgt 8040
gccctatagt gtcatggagt accttgatte acgeectgac acceccttta tgtgtaccaa 8100
acatggtact cccgaggetg ctgcagagga ccttcgaaaa tatgacttat ccacccaagg 8160
gtttgtcetg cctggggtec tacgtctagt acgcagattc atctttggece atattggtaa 8220
ggcaccgeea ctgttcctee catcaactta tcecgecaag aactctatgg cagggatcaa 8280
tggccagagg ttcccaacaa aagacgttca gagcatacct gaaattgatg aaatgtgtge 8340
ccgegetgtc aaagagaatt ggcaaactgt gacgecttge accctcaaaa aacagtattg 8400
ttccaagect aaaaccagga ccatccttgg taccaacaac ttcattgect tggetcacag 8460
gtcggcactc ageggtgtca ctcaggegtt catgaaaaaa gectggaagt ccccgatege 8520

cttggggaaa aacaaattta aggagttgea ctgcactgtc geeggtaggt gectegagge 8580
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cgacttggcc tcttgtgatc gcagcacccc ggecategtg aggtggtttg ttgccaacct 8640
cctgtacgaa cttgegggtt gtgaagagta cttgccaagce tatgtgctca attgttgcca 8700
tgacctggtg gcaacgcaaa atggcgcctt cacaaaacgt ggtggectgt catctggaga 8760
cccegttacc agtgtgtcca acacagtgta ttcactggtg atttatgetc agcacatggt 8820
gctgtegget ttgaagatgg gtcatgaaat cggectcaag ttectcgagg aacagettaa 8880
gttcgaggac cttctcgaaa tccagectat gttggtatat tetgatgacce ttgtattgta 8940
tgctgaaaga cccaccttee ccaattacca ttggtgggtt gagcaccttg acctgatget 9000
gggttttaag acagacccaa aaaagactgt cataactgac aaacccagct ttettggetg 9060
tagaatcgaa gcggggcegac aactggttece cagtcgegac cgéattctgg ctgctettge 9120
atatcacatg aaggcgcaga acgcctcaga gtattatgeg tetgetgeceg cgattetgat 9180
ggactcgtgt gettgcattg accacgatcc tgagtggtat gaggacctca tctgeggeat 9240
tgctcgatge geecegecagg atggetacag tttcccagge cegeegttct tecatgtccat 9300
gtgggagaag ctgaaaagtc acaatgaagg caagaaattc cgecactgtg geatttgtga 9360
cgccaaggcec gatcatgegt ccgectgtgg gettgattta tgtetgttec actegeactt 9420
tcatcaacac tgccctgtta ctctgagetg cggecatcat geeggttcaa aagaatgeeec 9480
acagtgtcag tcacctgttg gagctggtaa atccccectt gatgcagtge tgaaacaaat 9540
cccgtacaaa ccecctegte ctgtcatcat gaaggtggac aataaaacaa cgacccttga 9600
cccgggaagg tatcagtecc gtegaggtct tgttgetgtc aagaggggta ttgcaggecaa 9660
tgaggttgat ctcgetgatg gagactatca ggtggtgecc cttttgecaa cctgecaaaga 9720
cataaacatg gtgaaggtgg ctgtcaatgt gctactcage aagttcatag tggggeegee 9780
aggttccgge aagacgacct ggetactgag tcaagttcag gatgatgatg tcatctatac 9840
acctacccat cagaccatgt tcgacatagt caatgecctc aaagtctgta ggtattccat 9900
cccagtggct tcagggctcee cttteccace geecgecaga tetggacegt gggttagget 9960

cgttgctage gggeacatcc ctggecgaat atcatacctt gacgaggecg gatattgcaa 10020
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tcatctggat attctcagac tgctttctaa gacacctctt gtgtgtttgg gtgaccttca 10080
gcaacttcac cctgtcggct ttgactctta ctgttatgtt tttgatcaaa tgectcataa 10140
gcagctgacc actatttata gatttggccc caatatctgt tetgecattc aaccttgtta 10200
cagggaaaaa ctcgaatcta aggccaggaa cactagggtg gtttttactg cccggecegt 10260
ggcttttggt caggtgttga cgecatatca taaagaccgce accggcetcag ctataaccat 10320
agattcatcc cagggagcca cctttgatgt tgtgacgetg catttgecgt cgecagattc 10380
cctgaacaaa tceecgggcetce tigtagetat cactcgggea aggeatgggt tgttcatcta 10440
tgaccctcat aaccaactcc ggaagttttt caacttaaca cctgagegcea ctgattgcaa 10500
cctegtgttc aaccgegggg acgagttggt agttttgaat gcagataatg cagtcacgac 10560
tgtggctaag gttttggagg cgggeccgtc teggtttcga gtatcagate caaggtgcaa 10620
gtctctttta geegettget cggecagtct ggaaggagge tgeatgecac tgeecgecaagt 10680
ggcacataat ctggggtttt acttctctcc agatagtcca geatttgeac ctctgccaaa 10740
agagctggca ccacattggce cggttgttac tagtcagaac aaccaggcat ggeeccgaccg 10800
acttgtcgct agtatgcgge cagttgatge ccgetacage aagectatgg teggtgcagg 10860
gtatgtggtt gggccatcca ctttecttgg cactectggt gtagtgtcat actatctcac 10920
gctgtacatc aggggtgagc cccaggcectt geeggagaca ctegtctcaa cgggacgtat 10980
agctactgat tgtcgagagt atctcgacgce agctgaggaa gaagcagcta aagaactccc 11040
tcacgcattc attggcgatg tcaaaggtac tacagtgggg gggtgtcacc acattacgtc 11100
aaaatacctt cccaggtcct tgcccaagga ctecgttgee gtggteggag tgagttegee 11160
cggcaaggct gccaaagecg tgtgtactct caccgatgtg tatcttceccg agetceggee 11220
atatttgcaa ccggaaacag catcgaaatg ctggaaactt aaactagact tcagggatgt 11280
cagactgatg gtctggaaag gagccaccge atatttccaa ctggaggggce tcacatggtc 11340
agcgcetgecc gactatgeca ggttcattca gectaccaaaa gatgeegttg tgtacattga 11400

tccgtgcata ggaccggcaa cagecaaccg taaggttgtg agaactacag attggegage 11460

-110-



37713

tgacctggca gtgacaccgt acgactacgg tgctcagagce attttgacta cagectggtt 11520
cgaggacctt gggccgcagt ggaagatttt agggttgcaa cccttcaage gggeatttgg 11580
ctttgaaaac actgaggatt gggegatcct tgcacgtcge atgaacgacg gcaaggacta 11640
cactgactat aactggaatt gtgttcgaca acgcccacat gecatctacg gacgtgeceeg 11700
tgaccatacg tatcactttg cccctggeac tgaactgcaa gtagagctag gtaaacceccg 11760
gctaccgect gagcaagtac cgtgaatcta gagtgatgea atggggtcac tgtggagtaa 11820
aatcagtcaa ctgttcgtgg atgecttcac tgagttectt gttagtgtgg ttgatattgt 11880
catcttcctt geccatactgt ttgggttcac cgttgecaggg tggttactgg tetttttttt 11940
cagagtggtt tgcteegegce tteteegtte gegetetgece attcactctt ccgaactatc 12000
gaaggtccta tgagggcttg ctacctaatt gcagaccgga tgttccacaa ttcgeattca 12060
agcacccatt gggtatgttt tggcacatge gagtttccca cttaattgac gaaatggtct 12120
ctcgeegceat ttaccagacc atggaacatt caggtcaagce ggectggaag caggtggtta 12180
gtgaagctac tctcacaaga ctgtcaaagc tcgacatagt tctccactte caacacctgg 12240
ccgcaataga ggeggattct tgecgettce tcagetcacg acttgtgatg ctgaaaaatc 12300
ttgctgttgg caatatgage ctacagtaca acaccacgtt ggaccgegtt gagetcatct 12360
tcccaacacc aggtacgagg cccaaattga ccgattttag acaatggcetce gtcagtgtge 12420
acgcttctat tttttcctet gtggectcat cagttacctt gttcatagtg ctttggettc 12480
gaattccagc tctacgctat gtttttggtt tccattggee cacggeaaca catcattcga 12540
gctaaccatc aattactcta tatgtaagcc ctgtctcacc agtcaagegg ctcgacaaag 12600
gctcgaacce ggtegeaaca tgtggtgcaa aataggacac accacgtgtg aggagegtga 12660
ccatgatgag ttgtcaatga ccattccgtc cgggtacgat aacctcaaac ttgagggtta 12720
ttacgcttgg ctggcttttt tgtecttttc ttacgecagcec caatttcatc cagagttgtt 12780
cggaataggg aatgtgtcac gegtcttegt ggataaacgg caccagttca tetgtgecga 12840

gcacgacgga caaaattcaa ccgtatccac cgaacataat atttecgeat tgtatgegge 12900
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gtactaccac caccaggtag acgggggcaa ttggttccac ctggaatgge tgeggeettt 12960
cttttcctec tggctagtac tcaatatttc atggtttctg aggegttege ctgcaagece 13020
tgtttctcga cgeatttatc agatattgag accaacacga ccgeggetge cggtttcatg 13080
gtccttcagg acatcaactg tttccacagt ggctcagagg cacaaacgac tggtcccatc 13140
agaaagtcgt cccaatgeceg tgaagecegtc ggeactcccc agtacatcaa gataacggee 13200
aatgtgaccg acgaatcata cttgtacaac gcggacttgce tgatgcttte tgegtgeett 13260
ttctacgect cagagatgag cgagaaaggc tttaaagtca tttttgggaa tgtctetgge 13320
gttgtctceg cttgtgtcaa ttttacagat tatgtggecc atctgaccca acatacccag 13380
cagcatcatt tggtaaccaa tcacattcgg ttgctacatt tcctgacacc atcagcaatg 13440
aggtgggcta caaccattgc ttgtttgitc gecattetct tggegatatg agatgttctc 13500
acaaatcggg gtgtttcttg actccgeact cttgettttg gtggtttttt ttgetgtgta 13560
ccggcettgte ctggtecttt gecegatggea acggecaacag ctcgacatac caatatatat 13620
ataacttgac gatatgcgag ctgaatggga ccgaatggcet gtccgaccat tttaattggg 13680
cagtcgagac ttttgtgctc tacccagtgg cgactcatat cctctcactg ggtttectca 13740
cgacaagtca tttccttgat gegtteggtce ttggagetgt gtcaattaca gggttttgtg 13800
gcgggcggta cgtgetcage agegtgtacg gegcettgtge actageageg ctegtatgtt 13860
ttgttatceg tgctgecaaa aattgtatgg cttgeegeta tgetegtacce cggtttacca 13920
acttcattgt ggatgaccgg gggagaatcc atcggtggag gtctccaata gtggtggaaa 13980
aattaggtaa agctgacgtc ggecggegacc ttgtcaccat caaacatgtc atcctcgaag 14040
gagtcaaagc tcaacccttg acgaggactt cggecgagea atgggaggec tagataattt 14100
ctgcaacgat cccaccgecg cacaaaagct tgtgetagec tttageatca cgtatacacc 14160
catcatgata tacgccctta aggtgtcacg cggecgactce ttggggttgt tgcacatctt 14220
gatatttctg aactgttctt tcacgttcgg atacatgaca tatatgcatt ttgaatccac 14280

caaccgtgtc gegettacca tggggggegt tgtegecctt ctgtggggeg tttatagttt 14340
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catagagtca tggaagttta tcacttccag atgcagattg tgttgectag geeggegata 14400
cattctggece cctgeccacce acgtagaaag tgetgeagge ctecatecga teccagegtc 14460
tggtaaccaa gcatacgctg tgagaaagcec cggactaaca tcagtgaacg geactctggt 14520
accaggactt cgaggccteg tgetgggegg caaacgagct gttaaacgag gagtggttaa 14580
cctecgtcaag tatggecggt aaaaaccaga gccagaagaa aaagaaaaat ccagetccaa 14640
tggggaatgg ccagtcagtc aatcaactgt gccagetget gggeacaatg ataaagtcce 14700
agcgceeageg acccagggga ggacaggeta aaaagaaaaa gectgagaag ccacatttce 14760
ccctggetge tgaagatgac gtecggeacc atctcaccca gaccgagegce teectttget 14820
tgcaatcgat ccagacggct tttaatcaag gegeaggaac tgegtegett tcatccageg 14880
ggaagatcgg ttttcaggtt gagtttatge taccggttge tcatacagtg cgectgattc 14940
gegtgacttc tacatccgec ggtcaggatg caaattaatt tgatagtcag gtgaatggee 15000
gcgattggeg tgtggectct gagtcaccta ttcaattagg gegatcacat gggggtcaga 15060
cttaattagg caggaaccat gtgaccgaaa tt 15092

<210> 4

<211> 15092

<212> ADN

<213> Trinh tw nhan tao

<220>
<223> Thé phan lap virut PRRS 96V198 - doi cdy chuyén 14

<400> 4
atgatgtgta gggtattccc cctacataca cgacacttct agtgtttgtg tgecttggag 60

gegtgggtat ageccegecc cacctettgg ccectgttet ageccaacag gtatecttet 120
ctctcggggce gagegegeceg cctgetgete ccttgeagea ggaaggacct cecgagtatt 180
tccggagagce acctgettta cgggatctcc accectttaac catgtetggg acgttctcce 240
ggtgcatgtg caccccgget gecegggtat tttggagege cggecaagte tattgcacac 300

ggtgtctcag tgcacggtct cttctctcte cggagcettca ggacactgac ctegetgcaa 360
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ttggcttgtt ttacaagcct aaagacaagc ttcactggaa agtccctatc ggeatcecte 420
aggtggagtg tactccgtec gggtgetgtt ggetctcage catctteeee ttggegegeca 480
tgacctcegg caatcacaac tttctccaac gacttgtgaa ggttgetgat gttttgtacc 540
gtgacggctg cttggeacct cgacaccttc gcgaactcca agtttacgag cgeggetgca 600
actggtaccc gatcacgggg cccgtgeccg ggatgggttt gtacgegaac tccatgcacg 660
tgtccgacca accgtteect ggtgecgett atgtgttaac gaactcacct ctgectcage 720
aggcttgtcg acagecegttt tgtccatttg aggaggttca ttccgacgta tacaggtgga 780
agaaattcgt gatttttgtg gattcctctt ctgacggeceg atctcgeatg atgtggacac 840
caggatccga cgactcggct geccttagaag tattgecace tgaactagaa tgtcgagtcg 900
aaatcctegt tcggagtttt cctgeccacc accttgtega catcaccaac tgggagetca 960
ctgagtccce tgagcacggt ttttccttca gecacgtctca ttettgtggt taccttgeee 1020
aagaccctga cgtgtttgat ggtaagtgtt ggetttcttg ctttttggge ctgecgaccg 1080
aagtgtggceg tcatgaggag catctagcta acgecttegg ttaccaaacc aagtggggeg 1140
tgcatggtaa gtacctccag cgeaggcettc aggtcecgegg catgegtget gtagttgatc 1200
ctgatggtcc catccacgtt gaagegcetgt cttgececca gtettggate aggecacctga 1260
ctctaaatga tgacgtcacc ccaggatttg ttcgectaac atcecttege attgagecga 1320
acacagagcc tactactttc cggatctttc ggtttggage gcataagtgg tatggegetg 1380
ccggcaaacg ggctegtget aagegtgeeg ctaaaggtga gaagaattca getcccacce 1440
ccaaggtcge cctgeeggte cccacctatg gaattaccac ctactcteca ccgacagacg 1500
ggtcttgtgg ttggcatgte cttgecgeca taatgaacceg gatgataaat ggtgacttca 1560
cgtccectet gactcegtac aacagaccag aggatgattg ggcettctgat tatgatcttg 1620
ctcaggcaat ccaatgtcta caactgectg ctaccgtggt ccggagtege gectgtecca 1680
acgccaagta cctcataaaa ctcaacggag tccactggga ggtagaggtg aggtcaggaa 1740

tggctecteg ctetctttct cgtgaatgtg tggtiggegt ttgetctgaa ggttgtgttg 1800
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caccgcctta tccagcagac gggetaccag aacgagceact cgaggecttg gegtetgett 1860
acaggttacc ctctgattgt gttagctctg geattgctga ctttcttget aacccaccte 1920
ctcaggaatt ctggaccctc gacaaaatgt tgacctcccce gtcaccagag cggteegget 1980
tctctagttt gtataaatta ctattagagg ttgttccgeca aaaatgeggt gccacggaag 2040
gggctttcgt ctatgctgtt gagagaatgt tgaaggattg tccgagetcec aaacaggeca 2100
tggcecttct ggcaaaaatt aaagttccat cctcaaagge ceegtetgtg teecttgacg 2160
agtgtttccc tacggatgtt tcagccgact tcgagecage atctcaggaa aggecccaaa 2220
gttccggtgce tgctgtigte ctgtgttcac cggaagtaaa agagttcgaa gaagcageee 2280
cagaagaagt tcaagagagt ggccacaagg tcgecegetc tgeatttgtt gecgagggte 2340
ctaacaatga acaggtaccg atggctgccg gecgagcaact gaageceggt ggtegegtit 2400
tggcggtcgg gaatgctcat gaaggtgtic tggectcaac tagttcgace aacctgatag 2460
gcgggaactt ccecccttca gactccatga aagagagceat getcaatage tgggaagacg 2520
aaccactgga tttgtcccaa ccggeaccag ctgttacaat gacccttgtg agagagcaaa 2580
cacccgacaa cctgggtect gatgeeggtg ccttcecegt cacegttega aaatttgtce 2640
cgacagggcc tacactccgt catgttgage actgeggeac ggagtcaggce gacageagtt 2700
cgcccttgga tetgtettat gegeaaacce tggaccagec tttaaatcta tecttggeeg 2760
cttggccagt gagggccacc gegtctgacc ctggetgggt ccacggtagg cgtgagecta 2820
tctttgtgaa gectegagat getttetetg acggegattc ageccttcag cteggggage 2880
tgtctgaatc cggeteegtc atcgagtttg accggacaag aaatgcetecg geggtegacg 2940
cccctgttga cttgacggct tcgaacaagg ccctctetgt ggttgatect ttcgaatttg 3000
ccgaactcaa gegeceegegt ttttccgeac aagecttaat tgaccgagge ggtecacttg 3060
ccgacgtcca tgcaaaaata aagaaccggg tatatgaaca gtgectecag gettgtgage 3120
ctggcagtcg cgcaacccca gecaccaaga agtggetecga taaaatgtgg gatagggtgg 3180

acatgaagac ttggcgctgt acctcgeagt tccaagetgg tegeattctt gegteectta 3240
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aattcctcec tgacatgatt caggacacac cacctectgt tcctaggaag aatcgggeta 3300
gtgataatgc cggcctgaag cgactggtgg cgeagtggga cagaaaattg agtgcaacce 3360
ccccttcaaa accggttgga ccaacacttg accaaattgt cccttegecc acgggtacce 3420
agcaagaaga tgtcacttcc tcegatggge catctcatge geeggatcect cctagtcgaa 3480
tgagcacgag tgggagtigg aagggcecttg tgctetetgg tacccgtete geggggteca 3540
ttagtcagca tttcatgaca tgggtttttg aggttttctc ccatctecca gettttgcac 3600
tcacactttt ctcgccgagg ggctctatgg cttcaggtga ttggatgttt gcaggtgttg 3660
ttttacttge tctectgetce tgtegttctt acccagtatt cgggtgectt cecttattgg 3720
gtgtectttc tggcetetgtg cggegegttc gtetgggegt ttttggttet tggatggett 3780
tcgetgtatt tttattctcg actccatcca acccagtegg ttettcttgt gaccacgatt 3840
cgceggagtg tcatgetgag cttttggetc ttgagecageg ccaactttgg gaacctgtge 3900
geggecttgt ggteggeecce tegggectcet tatgtgteat tettggeaag ctacteggtg 3960
ggtcacgtta tctetggceat gttttcttac gtttatgeat gettgeagat ttggeecttt 4020
ctcttgttta tgtggtgtce caggggcegtt gtcacaagtg ttggggaaag tgtataagaa 4080
cagctcegge ggaggtggct ctcaatgtgt tecctticte gegegetace cgtagetcte 4140
ttgtgtectt gtgcgategg ttccaagege caaaaggggt tgatectgtg tacttggcaa 4200
cgggttggcg cgggtgttgg tgtggtgaga gteccattca tcaaccgeac caaaaaccca 4260
tagcttatgc taatctggat gaaaagaaaa tatctgccca aacggtggtt getgtcccac 4320
acgatcccag tcaggccatc aagtgectga aagttttgea ggegggagga gecategtgg 4380
accagcccac acctgaggtc gteegtgtat ccgaaatcec cttctcagece ceatttttcc 4440
caaaagttcc agtcaaccca gattgtaagg ttgtggtgga ttcggacact tttgtggetg 4500
cggttcgetg cggctactcg acagcacaac tggtcttagg ccagggceaac tttgeccaagt 4560
taaatcagat tcccctcagg agetctatct ccaccaaage gattggeggg gectcttaca 4620

cccttgetgt ggctcaagtt tetgtgtgga ctettgttca cttcatecte ggtetttggt 4680
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tcacgtcacc ccaagtgtgt ggccgaggaa cctctgactc atggtgtica aatecttttt 4740
cataccctac ctatggcccc ggggttgtgt gctectcteg actttgtgtg tctgecgacg 4800
gggtcactct accattgttc tcageegtgg ctcaactctc cggtagagag gtggggattt 4860
ttattttggt actcgtctcc ttgatggcett tggeccaccg catggecectt aaggcagaca 4920
tgttgatggt ctttctgget ttttgtgett acgectggece catgagetec tggttgattt 4980
gcttctttec tacactcttg aagtgggtta cectccaccce tcttactatg ctttgggtge 5040
actcattctt ggtgttttgt ctgccagcag ccggeatcect ctcactaggg ataactggee 5100
ttctttggge ggttggecegce tttactcagg ttgecggaat tattacacct tatgacatce 5160
accagtacac ctctgggcca cgtggegetg cagetgtgge cacageccca gaaggecactt 5220
atatggcege cgtccggaga getgctttaa ctgggegaac tttaatcttc acceegtetg 5280
cagttggatc ccttctcgaa ggagctttca ggactcataa accttgtctt aacaccgtaa 5340
atgttgtagg ctcttccctt ggttceggeg gggttttcac tattgacgge agaaaaattg 5400
ttgtcactgc tgeccatgtg ttgaacggeg acacagcetag agtcaccgge gactcctaca 5460
accgcatgca tactttcaag accaatggtg attatgectg gtcccatgcet gatgactgge 5520
ggggcgttge ccctgeggte aaggttgega aggggtacceg cggtegtgec tactggcaaa 5580
catcaactgg cgtcgaaccc ggtgttattg gggaagggtt cgecttetgt ttcaccacct 5640
gtggcgattc ggggtcaccc gtcatctcag aatccggtga tctcattgga atccataccg 5700
gttcaaataa acttggttct ggtcttgtga caacccctga aggggagaca tgtaccatca 5760
aagaaaccaa gctctctgac ctctccagac atttcgecagg cccaagegtt cetettgggg 5820
atattaaatt gagtccagcc atcatccctg atataacatc cattccgagt gacttggcat 5880
cgctectate cteegteect gtagtggaag geggectete gacegttcaa cttttgtgtg 5940
tctttttect actttggege atgatgggcec atgectggac teccattgtt geegtgggtt 6000
tctttttact gaatgaaatt cttccagcag ttttggtceg ageegtgttt tettttgcac 6060

tttttgtgct tgcatgggece accccctggt ctgcacaggt gttgatgatt agactcctca 6120
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cggcatctct caaccgcaat aagctttcte tggegttcta cgecacteggg ggggtegtcg 6180
gtttggccgce tgaaatcggg acttttgetg gcaaattgec tgaattgtct caaacccttt 6240
cgacatactg cttcttacct agggtccttg ctatgaccag ttgtgttccc accatcatca 6300
ttggtggact ccatgccctc ggtgtaattc tgtggttgtt caaataccgg tgectccaca 6360
acatgctcgt tggtgatggg agtttttcaa gegecttctt cctacggtat tttgcagagg 6420
gtaatctcag aaaaggtgtt tcgecagtcct gtggcatgaa taatgagtcc ctgacggetg 6480
ctttggcttg caagttgtca cgggetgacc ttgatttttt gtccagetta acgaacttca 6540
agtgctttgt atctgettcg aatatgaaaa atgetgeegg ccagtacatt gaageggegt 6600
atgccaaggce cctgegecaa gagttggegt ctctagttca gattgacaaa atgaaaggag 6660
ttttgtccaa actcgaggec tttgctgaaa cagcetactcc gteccttgac ataggtgacg 6720
tgattgttct gcttgggcaa catccacacg gatctatect tgatattaat gtggggactg 6780
agaggaaaac tgtgtcegtg caagagaccce ggagectagg cggttccaaa ttcagtgttt 6840
gtactgtcgt gtctaacaca cccgtggacg ccttaaccgg catcccacte cagacaccaa 6900
cccctetttt tgagaatggt ccgegtcate gcagegaaga agacgatctt aaagtcgaga 6960
ggatgaagaa acactgtgtg cccctegget tccacaacat caatggceaaa gtttactgca 7020
agatttggga caagtccacc ggtgacacct tttacacgga tgattccegg tatacccacg 7080
accatgctct tcaggacagg tcagcegact acagagacag ggactatgag ggtgtgcaaa 7140
ccgeccececa acagggattt gatccaaagt ctgaaacccec tgteggeact gttgtgatcg 7200
gcggtattac gtataacagg tatctgacta agggtaagga ggttctggtt cccaageccg 7260
acaattgcct tgaagctgec aagetgtctc ttgagcaagce tctegetggg atgggecaaa 7320
cttgcgacct tacagetgee gaggtggaaa agttaaageg catcatcagt caactccaag 7380
gtttgaccac tgaacaggct ttaaactgct agecgctage ggettgacce getgtggecg 7440
cggeggcetta gtigttactg aaacggceggt aaaaattgta agataccaca gcagaacttt 7500

caccttgggc cctttggacc taaaagtcge ttctgaggtg gaggtgaaga gatcaactga 7560
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gcagggccac getgttgtgg caaacctatg ttctggtgtt gtattgatga gacctcaccc 7620
accgtccectt gttgacgttc ttctgaaacc cggacttgac acaacacccg geattcaacc 7680
ggggcatggg gecgggaata tgggegtgga cggttecatt tgggattttg aaaccgcace 7740
cacaaaggca gagctcgagt tgtccaggca aataatccaa geatgtgaag tcaggegegg 7800
ggatgcccecg aacctccaac teccttacaa getctgteca gttagggggg atcctgageg 7860
gcataaaggc cgccttatca ataccaggtt tggagatttg ccttacaaga ctcctcaaga 7920
caccaagtcc gcaatccacg cggettgttg cctgeaccee aacggggcetc cegtgtctga 7980
tggtaaatcc acattaggca ccactcttca acacggtttc gagctttatg tccctactgt 8040
gccctatagt gtcatggagt accttgattc acgecctgac acceccttta tgtgtaccaa 8100
acatggtacc cccgaggetg ctgcagagga ccttcgaaaa tatgacttat ccacccaagg 8160
gtttgtcetg cctggggtec tacgtctagt acgeagattc atctttggec atattggtaa 8220
ggcaccgcca ctgttcctee catcaactta tcccgecaag aactctatgg cagggatcaa 8280
tggccagagg ttcccaacaa aagacgttca gagcatacct gaaattgatg aaatgtgtge 8340
ccgegetgtc aaagagaatt ggcaaactgt gacgecttge accctcaaaa aacagtattg 8400
ttccaagcct aaaaccagga ccatccttgg taccaacaac ttcattgect tggetcacag 8460
gtcggcactc ageggtgtca ctcaggegtt catgaaaaaa gectggaagt ccccgatcge 8520
cttggggaaa aacaaattta aggagttgca ctgcactgtc geeggtaggt gectegagge 8580
cgacttggcec tettgtgatc gcagcaccee ggecategtg aggtggtttg ttgecaacct 8640
cctgtacgaa cttgegggtt gtgaagagta cttgccaage tatgtgcetca attgttgcca 8700
tgacctggtg gcaacgcaaa atggegectt cacaaaacgt ggtggectgt catctggaga 8760
cccegttace agtgtgtcca acacagtgta ttcactggtg atttatgetc agcacatggt 8820
gctgteggcet ttgaagatgg gtcatgaaat cggectcaag ttcctcgagg aacagettaa 8880
gttcgaggac cttctcgaaa tccagectat gttggtatat tetgatgacce ttgtattgta 8940

tgctgaaaga cccaccttec ccaattacca ttggtgggtt gagcaccttg acctgatget 9000
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gggttttaag acagacccaa aaaagactgt cataactgac aaacccagct ttcttggetg 9060
tagaatcgaa gcggggegac aactggttce cagtcgegac cgeattcetgg ctgetettge 9120
atatcacatg aaggcgcaga acgcctcaga gtattatgeg tctgetgeeg cgattctgat 9180
ggactcgtgt gettgcattg accacgatcc tgagtggtat gaggacctca tctgeggecat 9240
tgctcgatge gecegecagg atggetacag ttteccagge cegeegttct tcatgtccat 9300
gtgggagaag ctgaaaagtc acaatgaagg caagaaattc cgccactgtg gecatttgtga 9360
cgccaaggec gatcatgegt cecgectgtgg gettgattta tgtetgtteec actcgeactt 9420
tcatcaacac tgeectgtta ctectgagetg cggecatcat geeggttcaa aagaatgeece 9480
acagtgtcag tcacctgttg gagctggtaa atcceccctt gatgcagtge tgaaacaaat 9540
cccgtacaaa cceectegte ctgtcatcat gaaggtggac aataaaacaa cgacccttga 9600
cccgggaagg tatcagtccc gtcgaggtct tgttgetgtc aagaggggta ttgcaggcaa 9660
tgaggttgat ctcgctgatg gagactatca ggtggtgecc cttttgecaa cctgcaaaga 9720
cataaacatg gtgaaggtgg ctgtcaatgt gctactcage aagttcatag tggggeegee 9780
aggttccgge aagacgacct ggctactgag tcaagttcag gatgatgatg tcatctatac 9840
acctacccat cagaccatgt tcgacatagt caatgecctc aaagtctgta ggtattccat 9900
cccagtggct tcagggctece ctttcccacc gecegecaga tetggacegt gggttagget 9960
cgttgctage gggeacatec ctggecgaat atcatacctt gacgaggeeg gatattgcaa 10020
tcatctggat attctcagac tgctttctaa gacacctctt gtgtgtttgg gtgaccttca 10080
gcaacttcac cctgteggcet ttgactctta ctgttatgtt tttgatcaca tgectcataa 10140
gcagctgacc actatttata gatttggecc caatatctgt tctgecattec aaccttgtta 10200
cagggaaaaa ctcgaatcta aggccaggaa cactagggtg gtttttactg cccggeecgt 10260
ggcttttggt caggtgttga cgecatatca taaagaccge accggetcag ctataaccat 10320
agattcatcc cagggagcca cctttgatgt tgtgacgetg catttgeegt cgecagattc 10380

cctgaacaaa tcccgggcte ttgtagetat cactcgggea aggcatgggt tgttcatcta 10440
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tgaccctcat aaccaactcc ggaagttttt caacttaaca cctgagegea ctgattgcaa 10500
cctegtgttc aaccgegggg acgagttggt agttttgaat gcagataatg cagtcacgac 10560
tgtggctaag gttctggagg cgggeecgte teggtttega gtatcagate caaggtgcaa 10620
gtctctttta geegettget cggecagtct ggaaggaggce tgeatgecac tgecgecaagt 10680
ggcacataat ctggggtttt acttctctcc agatagtcca geatttgcac ctctgccaaa 10740
agagctggca ccacattgge cggttgttac tagtcagaac aaccaggcat ggecccgaccg 10800
acttgtcgct agtatgeggce cagttgatge ccgetacage aagectatgg teggtgecagg 10860
gtatgtggtt gggccatcca cttteettgg cactectggt gtggtgtceat actatctcac 10920
gctgtacatc aggggtgage cccaggectt geeggagaca ctegtctcaa cgggacgtat 10980
agctactgat tgtcgagagt atctcgacge agectgaggaa gaagcagcta aagaactcce 11040
tcacgcattc attggcgatg tcaaaggtac tacagtgggg gggtgtcacc acattacgtc 11100
aaaatacctt cccaggtcct tgcccaagga cteegttgec gtggteggag tgagttcgee 11160
cggcaaggct gccaaagcecg tgtgtactct caccgatgtg tatctteceg agetceggee 11220
atatttgcaa ccggaaacag catcgaaatg ctggaaactt aaactagact tcagggatgt 11280
cagactgatg gtctggaaag gagccaccge atatttccaa ctggaggggc tcacatggtc 11340
agcgctgecec gactatgeca ggttcattca getaccaaaa gatgeegttg tgtacattga 11400
tccgtgeata ggaccggcaa cagccaaccg taaggtigtg agaactacag attggegage 11460
tgacctggca gtgacaccgt acgactacgg tgctcagage attttgacta cagectggtt 11520
cgaggacctt gggccgeagt ggaagatttt agggttgeaa cecttcaage gggeatttgg 11580
ctttgaaaac actgaggatt gggcgatcct tgcacgtcge atgaacgacg gcaaggacta 11640
cactgactat aactggaatt gtgttcgaca acgcccacat gecatctacg gacgtgeecg 11700
tgaccatacg tatcactttg cccctggeac tgaactgcaa gtagagctag gtaaacctcg 11760
gctaccgect gagcaagtac cgtgaatcta gagtgatgea atggggtcac tgtggagtaa 11820

aatcagtcaa ctgttcgtgg atgccttcac tgagttectt gttagtgtgg ttgatattgt 11880
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catcttcctt gccatactgt ttgggttcac cgttgcaggg tggttactgg tetttttttt 11940
cagagtggtt tgctcegegc ttetecgtte gegetcetgec attcactctt ccgaactatc 12000
gaaggtccta tgagggcttg ctacctaatt gcagaccgga tgttccacaa ttcgecattca 12060
agcacccatt gggtatgttt tggcacatge gagtttccca cttaattgac gaaatggtct 12120
ctegecegeat ttatcagacc atggaacatt caggtcaagce ggectggaag caggtggtta 12180
gtgaagctac tctcacaaga ctgtcaaagc tcgacatagt tctecacttc caacacctgg 12240
ccgcaataga ggeggattct tgecgcettece tcagetcacg acttgtgatg ctgaaaaatc 12300
ttgctgttgg caatatgagce ctacagtaca acaccacgtt ggaccgegtt gagctcatct 12360
tcccaacacc aggtacgagg cccaaattga ccgattttag acaatggetce gtcagtgtge 12420
acgcttctat tttttectct gtggectcat cagttacctt gttcatagtg ctttggettc 12480
gaattccagc tctacgctat gtttttggtt tccattggec cacggeaaca catcattcga 12540
gctaaccatc aattactcta tatgtaagcec ctgtctcacc agtcaagegg ctcgacaaag 12600
gctcgaacce ggtegeaaca tgtggtgeaa aatagggeac accacgtgtg aggagegtga 12660
ccatgatgag ttgtcaatga ccattccgtc cgggtacgat aacctcaaac ttgagggtta 12720
ttacgcttgg ctggcttttt tgtecttttc ttacgcagec caatttcate cagagttgtt 12780
cggaataggg aatgtgtcac gegtcttcgt ggataaacgg caccagttca tctgtgecga 12840
gcacgacgga caaaattcaa ccgtatccac cgaacataat atttccgeat tgtatgegge 12900
gtactaccac caccaggtag acgggggcaa ttggttccac ctggaatgge tgeggecttt 12960
cttttcctee tggetagtac tcaatatttc atggtttctg aggegttege ctgcaagece 13020
tgtttctcga cgeatttatc agatattgag accaacacga ccgeggetge cggtttcatg 13080
gtccttcagg acatcaactg tttccacagt ggetcagagg cacaaacgac tggtcccatc 13140
agaaagtcgt cccaatgeeg tgaagecgtc ggeactccec agtacatcaa gataacggec 13200
aatctgaccg acgaatcata cttgtacaac gcggacttge tgatgettte tgegtgectt 13260

ttctacgcct cagagatgag cgagaaaggce tttaaagtca tttttgggaa tgtctetgge 13320

-122-



37713

gttgtcteeg cttgtgtcaa ttttacagat tatgtggecc atctgaccca acatacccag 13380
cagcatcatt tggtaaccaa tcacattcgg ttgctacatt tcctgacacc atcagegatg 13440
aggtgggcta caaccattgc ttgtttgttc gecattctct tggegatatg agatgttctc 13500
acaaatcggg gtgtttcttg actccgeact cttgettttg gtggtttttt ttgetgtgta 13560
cecggettgte ctggtecttt gecgatggea acggegacag ctcgacatac caatatatat 13620
ataacttgac gatatgcgag ctgaatggga ccgaatggct gtctgaccat tttaattggg 13680
cagtcgagac ttttgtgctc tacccagtgg cgactcatat cctctcactg ggtttectca 13740
cgacaagtca tttccttgat gegttcggtce ttggagetgt gtcaattaca gggttttgtg 13800
gcgggeggta cgtgctecage agegtgtacg gegettgtge actagecageg ctegtatgtt 13860
ttgttatccg tgetgecaaa aattgtatgg cttgecgeta tgetegtace cggtttacca 13920
acttcattgt ggatgaccgg gggagaatcc atcggtggag gtctccaata gtggtggaaa 13980
aattaggtaa agctgacgtc ggeggegacc ttgtcaccat caaacatgtc atcctcgaag 14040
gagtcaaagc tcaacccttg acgaggactt cggecgagea atgggaggec tagataattt 14100
ctgcaacgat cccaccgecg cacaaaagct tgtgetagec tttageatca cgtatacace 14160
catcatgata tacgccctta aggtgtcacg cggecgactce ttggggttgt tgecacatctt 14220
gatatttctg aactgttctt tcacgttcgg atacatgaca tatatgcatt ttgaatccac 14280
caaccgtgtc gegcettacca tggggggegt tgtegecctt ctgtggggeg tttatagttt 14340
catagagtca tggaagttta tcacttccag atgcagattg tgttgcctag geceggegata 14400
cattctggce cctgeccace acgtagaaag tgetgeagge ctecateega tcccagegte 14460
tggtaaccaa geatacgctg tgagaaagcec cggactaaca tcagtgaacg geactctggt 14520
accaggactt cgaggcectcg tgetgggegg caaacgagct gttaaacgag gagtggttaa 14580
cctcgtcaag tatggeeggt aaaaaccaga gecagaagaa aaagaaaaat ccagcetccaa 14640
tggggaatgg ccagtcagtc aatcaactgt gecagetget gggeacaatg ataaagtccc 14700

agcgccageg acccagggga ggacaggceta aaaagaaaaa gectgagaag ccacatttce 14760
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ccctggetge tgaagatgac gtceggeacc atctcaccca gaccgagegce teectttget 14820
tgcaatcgat ccagacggct tttaatcaag gcgcaggaac tgegtegctt tcatccageg 14880
ggaagatcgg ttttcaggtt gagtttatge taccggttge tcatacagtg cgectgattc 14940
gegtgacttc tacatccgec ggtcaggatg caaattaatt tgatagtcag gtgaatggee 15000
gcgattggeg tgtggectct gagtcaccta ttcaattagg gegatcacat gggggtcaga 15060
cttaattagg caggaaccat gtgaccgaaa tt 15092

<210> 5

<211> 15092

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Thé phan 1ap virut PRRS 96V198 - doi cay chuyén 49

<400> 5
atgatgtgta gggtattcce cctacataca cgacacttct agtgtttgtg tgecttggag 60

gcgtgggtat agccecgecc cacctettgg ccectgttet agecccaacag gtatecttet 120
ctctcggggce gagegegecg cctgetgete cettgeagea ggaaggacct cccgagtatt 180
tccggagagce acctgcttta cgggatctce accctttaac catgtcetggg acgttctcce 240
ggtgcatgtg caccccgget gecegggtat tttggagege cggecaagte tattgcacac 300
ggtgtctcag tgcacggtct cttctetcte cggagettca ggacactgac ctegetgcaa 360
ttggcttgtt ttacaagcct aaagacaagc ttcactggaa agtccctatc ggecatcecte 420
aggtggagtg tactccgtce gggtgetgtt ggctctcage catcttecece ttggegegea 480
tgacctccgg caatcacaac tttctccaac gacttgtgaa ggttgetgat gttttgtacc 540
gtgacggctg cttggcacct cgacaccttc gcgaactcca agtttacgag cgeggetgca 600
actggtaccc gatcacgggg cccgtgeecg ggatgggttt gtacgegaac tccatgcacg 660
tgtccgacca accgttecct ggtgecegcett atgtgttaac gaactcacct ctgectcage 720

aggcttgtcg acagccgttt tgtccatttg aggaggttca ttccgacgta tacaggtgga 780
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agaaattcgt gatttttgtg gattcctcett ctgacggecg atctcgeatg atgtggacac 840
caggatccga cgactcggct gecttagaag tattgecacce tgaactagaa tgtcgagtcg 900
aaatcctegt tcggagtttt cctgeecacc accctgtega catcaccaac tgggagetca 960
ctgagtcccc tgagcacggt ttttecttca geacgtctca ttettgtggt taccttgeec 1020
aagaccctga cgtgtitgat ggtaagtgtt ggctttctig ctttttggge ctgeegaccg 1080
aagtgtggeg tcatgaggag catctageta acgecttegg ttaccaaacc aagtggggeg 1140
tgcatggtaa gtacctccag cgecaggcttc aggtccgegg catgegtget gtagttgatc 1200
ctgatggtcc catccacgtt gaagegcetgt cttgecccca gtettggate aggecacctga 1260
ctctaaatga tgacgtcacc ccaggatttg ttcgectaac atcecttege attgageega 1320
acacagagcc tactactttc cggatctttc ggtttggage gcataagtgg tatggegetg 1380
ccggcaaacg ggctegtgcet aagegtgeeg ctaaaggtga gaagaattca getcccacce 1440
ccaaggtcgc cctgeeggte cccacctatg gaattaccac ctactctcca ccgacagacg 1500
ggtcttgtgg ttggeatgtc cttgecgeca taatgaaccg gatgataaat ggtgacttca 1560
cgtccectct gactecgtac aacagaccag aggatgattg ggettctgat tatgatcttg 1620
ctcaggcaat ccaatgtcta caactgectg ctaccgtggt ccggagtege gectgtecca 1680
acgccaagta cctcataaaa ctcaacggag tccactggga ggtagaggtg aggtcaggaa 1740
tggctecteg ctetctttet cgtgaatgtg tggttggegt ttgetctgaa ggtigtgttg 1800
caccgcctta tccagcagac gggcetaccag aacgagcact cgaggecttg gegtetgett 1860
acaggttacc ctctgattgt gttagctctg geattgetga ctttcttget aacccaccte 1920
ctcaggaatt ctggaccctc gacaaaatgt tgacctccec gtcaccagag cggteegget 1980
tctctagttt gtataaatta ctattagagg ttgttccgca aaaatgeggt gccacggaag 2040
gggctticgt ctatgctgtt gagagaatgt tgaaggattg tccgagetcec aaacaggeca 2100
tggcecttct ggcaaaaatt aaagttccat cctcaaagge cecgtetgtg teecttgacg 2160

agtgtttcce tacggatgtt tcagcegact tcgagecage atctcaggaa aggecccaaa 2220
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gttceggtge tgetgttgte ctgtgttcac cggaagtaaa agagttcgaa gaagcagece 2280
cagaagaagt tcaagagagt ggccataagg tcgeeegcte tgeatttgtt gecgagggte 2340
ctaacaatga acaggtaccg atggctgecg gegagcaact gaagececggt ggtegegttt 2400
tggcggtegg gaatgcetcat gaaggtgtte tggectcaac tagttcgacc aacctgatag 2460
gegggaactt ccccecttca gactccatga aagagagceat getcaatage tgggaagacg 2520
aaccactgga tttgtcccaa ccggeaccag ctgttacaat gacccttgtg agagagcaaa 2580
cacccgacaa cctgggtect gatgecggtg ccttcceegt caccgttega aaatttgtcc 2640
cgacagggcc tacactcegt catgttgagce actgeggceac ggagtcagge gacageagtt 2700
cgeccttgga tetgtcttat gegeaaacce tggaccagec tttaaatcta tecttggeeg 2760
cttggccagt gagggccacc gegtetgacc ctggetgggt ccacggtagg cgtgagecta 2820
tcttigtgaa gectcgagat getttctctg acggegattc ageccttcag cteggggage 2880
tgtctgaatc cggeteegte atcgagtttg accggacaag aaatgetecg geggtegacg 2940
cccctgttga cttgacgget tcgaacaagg ccctetctgt ggttgatect ttcgaatttg 3000
ccgaactcaa gegeecgegt ttttccgeac aagecttaat tgaccgagge ggtecacttg 3060
ccgacgtcca tgcaaaaata aagaaccggg tatatgaaca gtgectecag gettgtgage 3120
ctggcagtcg cgcaacccca gecaccaaga agtggetega taaaatgtgg gatagggtgg 3180
acatgaagac ttggcgctgt acctcgeagt tccaagetgg tegeattcett gegteectta 3240
aattcctecc tgacatgatt caggacacac cacctectgt tcctaggaag aatcgggeta 3300
gtgataatgc cggectgaag cgactggtgg cgeagtggga cagaaaattg agtgcaacce 3360
ccccttcaaa accggttgga ccaacacttg accaaattgt cecttegecee acgggtacce 3420
agcaagaaga tgtcacttcc tccgatgggce catctcatge geeggatect cctagtcgaa 3480
tgagcacgag tgggagttgg aagggecttg tgctctetgg taccegtcte geggggtcca 3540
ttagtcagca tttcatgaca tgggtttttg aggttttcte ccatctecca gettttgcac 3600

tcacactttt ctcgccgagg ggctctatgg cttcaggtga ttggatgttt gcaggtgttg 3660
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ttttacttgce tctectgcete tgtegttctt acccagtatt cgggtgectt cecttattgg 3720
gtgtcctttc tggetetgtg cggegegtte gtetgggget ttttggttct tggatggett 3780
tcgetgtatt tttattctcg actccatcca acccagtegg ttcttcttgt gaccacgatt 3840
cgccggagtg tcatgetgag ctittggete ttgageageg ccaactttgg gaacctgtge 3900
geggecttgt ggteggeccc tegggectct tatgtgteat tettggeaag ctacteggtg 3960
ggtcacgtta tctetggeat gttttcttac gtttatgeat gettgeagat ttggeecttt 4020
ctctigttta tgtggtgtcc caggggegtt gtcacaagtg ttggggaaag tgtataagaa 4080
cagctcegge ggaggtggcet ctcaatgtgt tecctttete gegegetace cgtagetcte 4140
ttgtgtcctt gtgegategg ttccaagege caaaaggggt tgatectgtg tacttggcaa 4200
cgggttggeg cgggtgttgg tgtggtgaga gteccattca tcaaccgeac caaaaaccca 4260
tagcttatge taatctggat gaaaagaaaa tatctgcecca aacggtggtt getgtcccac 4320
acgatcccag tcaggccatc aagtgectga aagttttgea ggegggagga gecategtgg 4380
accagcccac acctgaggtc gteegtgtat ccgaaatcecc cttctcagec ceatttttce 4440
caaaagttcc agtcaaccca gattgtaagg tigtggtgga ttcggacact tttgtggetg 4500
cggttcgetg cggctactcg acagcacaac tggtcttagg ccagggceaac tttgeccaagt 4560
taaatcagat tcccctcagg agctctatct ccaccaaage gattggeggg gectcttaca 4620
cccttgetgt ggetcaagtt tetgtgtgga ctettgttca cttcatecte ggtetttggt 4680
tcacgtcacc ccaagtgtgt ggeccgaggaa cctetgactc atggtgttca aatecttttt 4740
cataccctac ctatggcccc ggggttgtgt getectcteg actttgtgtg tctgecgacg 4800
gggtcactct accattgttc tcagceegtgg ctcaactctc cggtagagag gtggggattt 4860
ttattttggt actcgtctec ttgatggcett tggeccaccg catggecctt aaggcagaca 4920
tgttgatggt ctttctggcet ttttgtgett acgectggec catgagcetec tggttgattt 4980
gcttctttce tacactcttg aagtgggtta cectecaccc tettactatg ctttgggtge 5040

actcattctt ggtgttttgt ctgccagcag ccggeatect ctcactaggg ataactggee 5100
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ttctttggge ggttggecegce tttactcagg ttgeeggaat tattacacct tatgacatcc 5160
accagtacac ctctgggeca cgtggegcetg cagetgtgge cacageccca gaaggeactt 5220
atatggccegce cgteeggaga getgctttaa ctgggegaac tttaatcttc accecgtetg 5280
cagttggatc ccttctcgaa ggagctttca ggactcataa accttgtctt aacaccgtaa 5340
atgttgtagg ctcttecctt ggttccggeg gggttttcac tattgacgge agaaaaattg 5400
ttgtcactge tgcccatgtg ttgaacggeg acacagctag agtcaccgge gactcctaca 5460
accgcatgca tactttcaag accaatggtg attatgectg gtcccatget gatgactgge 5520
ggggegttge cecctgeggte aaggttgega aggggtacceg cggtegtgec tactggcaaa 5580
catcaactgg cgtcgaaccc ggtgttattg gggaagggtt cgecttctgt ttcaccacct 5640
gtggcgattc ggggtcaccc gteatctcag aatccggtga tctcattgga atccataccg 5700
gttcaaataa acttggttct ggtctigtga caacccctga aggggagaca tgtaccatca 5760
aagaaaccaa gctctctgac ctctccagac atttcgeagg cccaagegtt cetettgggg 5820
atattaaatt gagtccagcc atcatccctg atataacatc cattccgagt gacttggcat 5880
cgctectate cteegteect gtagtggaag geggectcte gaccegttcaa cttttgtgtg 5940
tctttttect actttggege atgatgggec atgectggac tcecattgtt geegtgggtt 6000
tctttttact gaatgaaatt cttccagcag ttttggtccg ageegtgttt tcttttgcac 6060
tttttgtgct tgcatgggee acceectggt ctgeacaggt gttgatgatt agactcctca 6120
cggcatctct caaccgcaat aagctttcte tggegttcta cgeacteggg ggggtegtcg 6180
gtttggcege tgaaatcggg acttttgetg gcaaattgece tgaattgtct caaacccttt 6240
cgacatactg cttcttacct agggtccttg ctatgaccag ttgtgttccec accatcatca 6300
ttggtggact ccatgeccte ggtgtaattc tgtggtigtt caaataccgg tgectccaca 6360
acatgctcgt tggtgatggg agtttttcaa gegecttctt cctacggtat tttgcagagg 6420
gtaatctcag aaaaggtgtt tcgcagtect gtggeatgaa taacgagtcec ctgacggetg 6480

ctttggcttg caagttgtca cgggctgacc ttgatttitt gtccagetta acgaacttca 6540
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agtgctttgt atctgcttcg aatatgaaaa atgctgecgg ccagtacatt gaageggegt 6600
atgccaaggc cctgegecaa gagttggegt ctctagttca gattgacaaa atgaaaggag 6660
ttttgtccaa actcgaggcc tttgctgaaa cagctactcc gteccttgac ataggtgacg 6720
tgattgttct gcttgggcaa catccacacg gatctatcct tgatattaat gtggggactg 6780
agaggaaaac tgtgtccgtg caagagaccc ggagectagg cggttccaaa ttcagtgitt 6840
gtactgtcgt gtctaacaca cccgtggacg ccttaaccgg catcecactc cagacaccaa 6900
cccctetttt tgagaatggt ccgegteate gcagegaaga agacgatctt aaagtcgaga 6960
ggatgaagaa acactgtgtg cccctegget tccacaacat caatggcaaa gtttactgca 7020
agatttggga caagtccacc ggtgacacct tttacacgga tgattccegg tatacccacg 7080
accatgctct tcaggacagg tcagccgact acagagacag ggactatgag ggtgtgcaaa 7140
ccgeccccca acagggattt gatccaaagt ctgaaacccc tgteggeact gtigtgatcg 7200
gcggtattac gtataacagg tatctgacta agggtaagga ggttctggtt cccaageccg 7260
acaattgcct tgaagctgcc aagetgtctce ttgagcaage tctegetggg atgggecaaa 7320
cttgcgacct tacagctgec gaggtggaaa agttaaageg catcatcagt caactccaag 7380
gtttgaccac tgaacaggct ttaaactgct agecgctage ggettgacce getgtggeeg 7440
cggeggctta gttgttactg aaacggeggt aaaaattgta agataccaca gcagaacttt 7500
caccttgggc cctttggacc taaaagtcge ttctgaggtg gaggtgaaga gatcaactga 7560
gcagggcecac getgttgtgg caaacctatg ttetggtgtt gtattgatga gacctcacce 7620
accgtecctt gttgacgttc ttctgaaacc cggacttgac acaacacccg gecattcaacc 7680
ggggcatggg geegggaata tgggegtgga cggttecatt tgggattttg aaaccgcace 7740
cacaaaggca gagctcgagt tgtccaggca aataatccaa gecatgtgaag tcaggegegg 7800
ggatgccccg aacctccaac teccttacaa getctgteca gttagggggg atcctgageg 7860
gcataaaggc cgccttatca ataccaggtt tggagatttg ccttacaaga ctcctcaaga 7920

caccaagtcc gcaatccacg cggcettgttg cctgecaccce aacggggcte cegtgtctga 7980
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tggtaaatcc acattaggca ccactcttca acacggtttc gagctttatg tccctactgt 8040
gccctatagt gtcatggagt accttgattc acgecctgac acceccttta tgtgtaccaa 8100
acatggtacc cccgaggetg ctgcagagga ccticgaaaa tatgacttat ccacccaagg 8160
gtttgtcctg cctggggtcec tacgtctagt acgcagattc atctttggece atattggtaa 8220
ggcaccgeca ctgttectee catcaactta tcccgecaag aactctatgg cagggatcaa 8280
tggccagagg ttcccaacaa aagacgttca gagcatacct gaaattgatg aaatgtgtge 8340
ccgegetgtc aaagagaatt ggeaaactgt gacgecttge accctcaaaa aacagtattg 8400
ttccaagect aaaaccagga ccatccttgg taccaacaac ttcattgect tggctcacag 8460
gtcggcactc ageggtgtca ctcaggegtt catgaaaaaa gectggaagt ccccgatcge 8520
cttggggaaa aacaaattta aggagttgca ctgcactgtc geceggtaggt gectegagge 8580
cgacttggcec tcttgtgatc gcageaccec ggecategtg aggtggtttg ttgccaacct 8640
cctgtacgaa cttgegggtt gtgaagagta cttgccaage tatgtgctca attgttgecca 8700
tgacctggtg gcaacgcaaa atggegectt cacaaaacgt ggtggectgt catctggaga 8760
ccccgttacc agtgtgtcca acacagtgta ttcactggtg atttatgetc agcacatggt 8820
gctgtcggct ttgaagatgg gtcatgaaat cggectcaag ttcctcgagg aacagettaa 8880
gttcgaggac cttctcgaaa tccagectat gttggtatat tctgatgacc ttgtattgta 8940
tgctgaaaga cccaccttec ccaattacca ttggtgggtt gagcaccttg acctgatget 9000
gggttttaag acagacccaa aaaagactgt cataactgac aaacccagcet ttettggetg 9060
tagaatcgaa gcggggcgac aactggttce cagtegegac cgeattetgg ctgetcttge 9120
atatcacatg aaggcgcaga acgcctcaga gtattatgeg tetgetgeeg cgattctgat 9180
ggactcgtgt gcttgeattg accacgatcc tgagtggtat gaggacctca tctgeggeat 9240
tgctcgatge geeegecagg atggetacag tttcccagge cegecegttct tecatgtccat 9300
gtgggagaag ctgaaaagtc acaatgaagg caagaaattc cgecactgtg geatttgtga 9360

cgccaaggcec gatcatgegt cegectgtgg gettgattta tgtetgttee actcgeactt 9420
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tcatcaacac tgecctgtta ctetgagetg cggecatcat geccggttcaa aagaatgcece 9480
acagtgtcag tcacctgttg gagctggtaa atcccccctt gatgecagtge tgaaacaaat 9540
cccgtacaaa cccectegte ctgtcatcat gaaggtggac aataaaacaa cgacccttga 9600
cccgggaagg tatcagtecce gtegaggtct tgttgetgtc aagaggggta ttgcaggcaa 9660
tgaggttgat ctcgctgatg gagactatca ggtggtgecc cttitgecaa cctgcaaaga 9720
cataaacatg gtgaaggtgg ctgtcaatgt gctactcage aagttcatag tggggeegee 9780
aggttccgge aagacgacct ggctactgag tcaagttcag gatgatgatg tcatctatac 9840
acctacccat cagaccatgt tcgacatagt caatgccctc aaagtctgta ggtattccat 9900
cccagtggcet tcagggctcce ctttcccacc gecegecaga tetggacegt gggttagget 9960
cgttgctage gggeacatcce ctggecgaat atcatacctt gacgaggeeg gatattgcaa 10020
tcatctggat attctcagac tgctttctaa gacacctctt gtgtgtttgg gtgaccttca 10080
gcaacttcac cctgteggcet ttgactctta ctgttatgtt tttgatcaca tgectcataa 10140
gcagctgacc actatttata gatttggccc caatatctgt tctgecattc aaccttgtta 10200
cagggaaaaa ctcgaatcta aggccaggaa cactagggtg gtttttactg cccggeecgt 10260
ggcttttggt caggtgttga cgccatatca taaagaccge accggetcag ctataaccat 10320
agattcatcc cagggagcca cctttgatgt tgtgacgetg catttgecgt cgecagattc 10380
cctgaacaaa tccecgggetc ttgtagctat cactcgggea aggeatgggt tgttcatcta 10440
tgaccctcat aaccaactcc ggaagttttt caacttaaca cctgagegcea ctgattgcaa 10500
cctegtgttc aaccgegggg acgagttggt agttttgaat gcagataatg cagtcacgac 10560
tgtggctaag gttctggagg cgggeecgte teggtttega gtatcagate caaggtgecaa 10620
tct ggaaggagec tgcatgecac tgeecgecaagt 10680
ggcacataat ctggggtttt acttctctec agatagtcca geatttgeac ctctgccaaa 10740
agagctggca ccacattggce cggttgttac tagtcagaac aaccaggceat ggeecgaceg 10800

acttgtcgct agtatgeggce cagttgatge ccgetacage aagectatgg teggtgecagg 10860
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gtatgtggtt gggccatcca ctttccttgg cactcctggt gtggtgtcat actatctcac 10920
gctgtacatc aggggtgagce cccaggectt geccggagaca ctegtctcaa cgggacgtat 10980
agctactgat tgtcgagagt atctcgacgce agctgaggaa gaagcagcta aagaactccc 11040
tcacgcattc attggegatg tcaaaggtac tacagtgggg gggtgtcacce acattacgtc 11100
aaaatacctt cccaggtcect tgeccaagga ctecgttgece gtggteggag tgagttcgee 11160
cggcaaggct gccaaagecg tgtgtactct caccgatgtg tatctteceg ageteecggee 11220
atatttgcaa ccggaaacag catcgaaatg ctggaaactt aaactagact tcagggatgt 11280
cagactgatg gtctggaaag gagccaccge atatttccaa ctggagggge tcacatggtc 11340
agcgctgecc gactatgeca ggttcattca gectaccaaaa gatgeegttg tgtacattga 11400
tccgtgeata ggaccggeaa cagecaaccg taaggttgtg agaactacag attggegage 11460
tgacctggca gtgacaccgt acgactacgg tgctcagagce attttgacta cagectggtt 11520
cgaggacctt gggecgeagt ggaagatttt agggttgcaa cccttcaage gggeatttgg 11580
ctttgaaaac actgaggatt gggegatcct tgcacgtcge atgaacgacg gcaaggacta 11640
cactgactat aactggaatt gtgttcgaca acgcccacat gecatctacg gacgtgeecg 11700
tgaccatacg tatcactttg cccctggeac tgaactgcaa gtagagctag gtaaacctcg 11760
gctaccgect gagcaagtac cgtgaatcta gagtgatgcea atggggtcac tgtggagtaa 11820
aatcagtcaa ctgttcgtgg atgccttcac tgagttectt gttagtgtgg ttgatattgt 11880
catcttcctt gecatactgt ttgggttcac cgttgeaggg tggttactgg tettttttct 11940
cagagtggtt tgctccgege ttcteegttc gegetetgece attcactcett ccgaactatc 12000
gaaggtccta tgagggcttg ctacctaatt gcagaccgga tgttccacaa ttegeattca 12060
agcacccatt gggtatgttt tggcacatge gagtttccca cttaattgac gaaatggtct 12120
ctcgecgeat ttatcagacc atggaacatt caggtcaage ggectggaag caggtggtta 12180
gtgaagctac tctcacaaga ctgtcaaage tcgacatagt tctccactte caacacctgg 12240

ccgcaataga ggeggattct tgecgettec tcagetcacg acttgtgatg ctgaaaaatc 12300
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ttgctgtigg caatatgagc ctacagtaca acaccacgtt ggaccgegtt gagctcatct 12360
tcccaacacc aggtacgagg cccaaattga ccgattttag acaatggctc gtcagtgtge 12420
acgcttctat tttttectct gtggecteat cagttacctt gttcatagtg ctttggettc 12480
gaattccagc tctacgctat gtttttggtt tccattggee cacggeaaca catcattega 12540
gctaaccatc aattactcta tatgtaagcec ctgtctcacc agtcaagegg ctcgacaaag 12600
gctcgaacce ggtegeaaca tgtggtgeaa aatagggeac accacgtgtg aggagegtga 12660
ccatgatgag ttgtcaatga ccattccgtc cgggtacgat aacctcaaac ttgagggtta 12720
ttacgcttgg ctggcettttt tgtectttte ttacgcagec caatttcatc cagagttgtt 12780
cggaataggg aatgtgtcac gegtcttcgt ggataaacgg caccagttca tetgtgecga 12840
gcacgacgga caaaattcaa ccgtatccac cgaacataat atttccgeat tgtatgegge 12900
gtactaccac caccaggtag acgggggcaa ttggttccac ctggaatgge tgeggecttt 12960
cttttcctcc tggetagtac tcaatatttc atggtttctg aggegticge ctgecaageece 13020
tgtttctcga cgeatttatc agatattgag accaacacga ccgeggcetge cggtttcatg 13080
gtccttcagg acatcaactg tttccacagt ggetcagagg cacaaacgac tggtcccatc 13140
agaaagtcgt cccaatgecg tgaagecgtc ggeactcecc agtacatcaa gataacggee 13200
aatctgaccg acgaatcata cttgtacaac gcggacttge tgatgctttc tgegtgeett 13260
ttctacgcct cagagatgag cgagaaaggc tttaaagtca tttttgggaa tgtctctgge 13320
gttgtctceg cttgtgtcaa ttttacagat tatgtggecc atctgaccca acatacccag 13380
cagcatcatt tggtaaccaa tcacattcgg ttgctacatt tcctgacace atcagegatg 13440
aggtgggcta caaccattgce ttgtttgttc gecattetct tggegatatg agatgttctc 13500
acaaatcggg gtgtttcttg actccgeact cttgettttg gtggtttttt ttgetgtgta 13560
ccggcettgte ctggtecttt gecgatggea acggegacag ctcgacatac caatatatat 13620
ataacttgac gatatgcgag ctgaatggga ccgaatggct gtctgaccat tttaattggg 13680

cagtcgagac ttttgtgctc tacccagtgg cgactcatat cctctcactg ggtttcctca 13740
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cgacaagtca tttccttgat gegttcggtc ttggagctgt gtcaattaca gggttttgtg 13800
gegggeggta cgtgetcage agegtgtacg gegettgtge actageageg ctegtatgtt 13860
ttgttatccg tgetgeccaaa aattgtatgg cttgecgcta tgetegtace cggtttacca 13920
acttcattgt ggatgaccgg gggagaatcc atcggtggag gtctccaata gtggtggaaa 13980
aattaggtaa agctgacgtc ggeggegacc ttgtcaccat caaacatgtc atcctcgaag 14040
gagtcaaagc tcaacccttg acgaggactt cggcecgagea atgggaggee tagataattt 14100
ctgcaacgat cccaccgeeg cacaaaagcet tgtgetagece tttageatca cgtatacacc 14160
catcatgata tacgccctta aggtgtcacg cggecgactc ttggggttgt tgcacatctt 14220
gatatttctg aactgttctt tcacgttcgg atacatgaca tatatgcatt ttgaatccac 14280
caaccgtgtc gecgcettacca tggggggegt tgtegecectt ctgtggggeg tttatagttt 14340
catagagtca tggaagttta tcacttccag atgcagattg tgttgectag gecggegata 14400
cattctggcee cctgeccacce acgtagaaag tgetgeagge ctccatcega teccagegte 14460
tggtaaccaa gcatacgctg tgagaaagcec cggactaaca tcagtgaacg geactctggt 14520
accaggactt cgaggcctceg tgetgggegg caaacgaget gttaaacgag gagtggttaa 14580
cctegtcaag tatggecggt aaaaaccaga gccagaagaa aaagaaaaat ccagcetccaa 14640
tggggaatgg ccagtcagtc aatcaactgt gccagetget gggeacaatg ataaagtcce 14700
agcgccageg acccagggga ggacaggcta aaaagaaaaa gectgagaag ccacatttce 14760
ccctggetge tgaagatgac gtceggeacc atctcaccca gaccgagegce tecctttget 14820
tgcaatcgat ccagacggct tttaatcaag gcgcaggaac tgegtegcett tcatccageg 14880
ggaagatcgg ttttcaggtt gagtttatgc taccggttge tcatacagtg cgectgattc 14940
gegtgacttc tacatccgec ggtcaggatg caaattaatt tgatagtcag gtgaatggec 15000
gcgattggeg tgtggectct gagtcaccta ttcaattagg gegatcacat gggggtcaga 15060

cttaattagg caggaaccat gtgaccgaaa tt 15092

<210> 6
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<211> 18
<212> ADN
<213> Trinh tv nhan tao

<220>
<223> Poan mbi oligonucleotit

<400> 6
gcaccacctc acccagac

<210> 7

<211> 18

<212> ADN

<213> Trinh tw nhan tao

<220>
<223> Poan moi oligonucleotit

<400> 7
cagttcctge gecttgat

<210> 8

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Poan mdi oligonucleotit

<400> 8
cctctgettg caatcgatcc agac

37713
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Trinh tw hé gen hoan chinh c¢Ga SEQ ID No. 5
>96V198clp49 hé gen hoan chinh cla d&i cdy chuyén 49 (SEQ ID NO:5)

ATGATGTGTAGGGTATTCCCCCTACATACACGACACTTICTAGTIGTTIGTIG
TGCCTTGGAGGCGTGGGTATAGCCCCGCCCCACCTCTTIGGCCCCTGTTCLT
AGCCCAACAGGTATCCTTCTCTCTCGGGGCGAGCGCGCCGCCTGCTGCTIC
CCTTGCAGCAGGAAGGACCTCCCGAGTATTTCCGGAGAGCACCTGCTTTA
CGGGATCTCCACCCTTTAACCATGTCTGGGACGTTCTCCCGGTGCATGTG
CACCCCGGCTGCCCGGGTATTTTGGAGCGCCGGCCAAGTCTATTGCACAC
GGTGTCTCAGTGCACGGTCTCTTCTCTICTICCGGAGCTTICAGGACACTGAC
CTCGCTGCAATTGGCTTGTTTTACAAGCCTAAAGACAAGCTTCACTGGAA
AGTCCCTATCGGCATCCCTCAGGTGGAGTGTACTCCGTCCGGGTGCTGTT
GGCTCTCAGCCATCTTCCCCTTGGCGCGCATGACCTCCGGCAATCACAAC
TTTCTCCAACGACTTGTGAAGGTTGCTGATGTITTTGTACCGTGACGGCTG
CTTGGCACCTCGACACCTTCGCGAACTCCAAGTTTACGAGCGCGGCTGCA
ACTGGTACCCGATCACGGGGCCCGTIGCCCGGGATGGGTTTGTACGCGAAC
TCCATGCACGTGTCCGACCAACCGTITCCCTGGTGCCGCTTATGTGTTAAC
GAACTCACCTICTGCCTCAGCAGGCTTGTCGACAGCCGTTTTGTCCATTTG
AGGAGGTTCATTCCGACGTATACAGGTGGAAGAAATTCGTGATTTITGTG
GATTCCTCTTCTGACGGCCGATCTCGCATGATGTGGACACCAGGATCCGA
CGACTCGGCTGCCTTAGAAGTATTGCCACCTGAACTAGAATGTCGAGTCG
AARATCCTCGTTCGGAGTTTTCCTGCCCACCACCCTGTCGACATCACCAAC
TGGGAGCTCACTGAGTICCCCTGAGCACGGTITITTCCTTCAGCACGTCTCA
TTCTTGTGGTTACCTTGCCCAAGACCCTGACGTGTTITGATGGTAAGTGTT
GGCTTTCTTGCTTTTTGGGCCTGCCGACCGAAGTGTGGCGTCATGAGGAG
CATCTAGCTARACGCCTTCGGTTACCAAACCAAGTGGGGCGTGCATGGTAA
GTACCTCCAGCGCAGGCTTCAGGTCCGCGGCATGCGTIGCTGTAGTTGATC
CTGATGGTCCCATCCACGTTGAAGCGCTGTCTTGCCCCCAGTCTTGGATC
AGGCACCTGACTCTAAATGATGACGTCACCCCAGGATTTGTTCGCCTAAC
ATCCCTTCGCATTGAGCCGAACACAGAGCCTACTACTITCCGGATCTTIC
GGTTTGGAGCGCATAAGTIGGTATGGCGCTGCCGGCAAACGGGCTCGTIGCT
AAGCGTGCCGCTAAAGGTGAGAAGAATTCAGCTCCCACCCCCAAGGTCGC
CCTIGCCGGTCCCCACCTATGGAATTACCACCTACTCTCCACCGACAGACG
GGICTIGIGGITGGCATGTCCTTGCCGCCATAATGAACCGGATGATAAAT
GGTGACTTCACGTCCCCTICTGACTCCGTACAACAGACCAGAGGATGATTG
GGCTICTGATTATGATCITGCTCAGGCAATCCAATGTCTACAACTGCCTG

FIG. 1A
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Trinh tw hé gen hoan chinh cla SEQ ID No. 5
>96V198clp49 hé gen hoan chinh clia d&i cdy chuyén 49 (SEQ ID NO:5)

CTACCGTGGTCCGGAGTCGCGCCTGTCCCAACGCCAAGTACCTCATAARA
CTCAACGGAGTCCACTGGGAGGTAGAGGTGAGGTCAGGAATGGCTICCTICG
CTICTCTTTCTICGTGAATGTGTGGTTGGCGTITTIGCTCTGAAGGTTGTGTTG
CACCGCCTTATCCAGCAGACGGGCTACCAGAACGAGCACTCGAGGCCTTIG
GCGTCTGCTTACAGGTTACCCTICTGATTIGTGTTAGCTCTGGCATTGCTGA
CTTTICTTGCTAACCCACCTCCTCAGGAATTCTGGACCCTCGACAAAATGT
TGACCTCCCCGTCACCAGAGCGGTCCGGCTTCTCTAGTTTGTATAAATTA
CTATTAGAGGTTGTTCCGCAAAAATGCGGTGCCACGGAAGGGGCTTTCGT
CTATGCTGTTGAGAGAATGTTGAAGGATTGTCCGAGCTCCAAACAGGCCA
TGGCCCTTCTGGCAAAAATTAAAGTTCCATCCTCAAAGGCCCCGTICTGTG
TCCCTTGACGAGTGITTCCCTACGGATGTITTCAGCCGACTTCGAGCCAGC
ATCTCAGGAAAGGCCCCAAAGTTCCGGTGCTIGCTGTITGTCCTGTGTTCAC
CGGAAGTARAAAGAGTITCGAAGAAGCAGCCCCAGAAGAAGTTCAAGAGAGT
GGCCATAAGGTCGCCCGCTICTGCATTTIGTTGCCGAGGGTCCTAACAATGA
ACAGGTACCGATGGCTGCCGGCGAGCAACTGAAGCCCGGTGGTCGCGTTT
TGGCGGTCGGGAATGCTCATGAAGGTGTTCTGGCCTCAACTAGTTCGACC
AACCTGATAGGCGGGAACTTCCCCCCTTCAGACTCCATGAAAGAGAGCAT
GCTCAATAGCTGGGRAGACGAACCACTGGATTTGTCCCAACCGGCACCAG
CTGTTACAATGACCCTTGTGAGAGAGCAAACACCCGACAACCTGGGTCCT
GATGCCGGTGCCTTCCCCGTCACCGTTCGAAAATTTGTICCCGACAGGGCC
TACACTCCGTICATGTTGAGCACTGCGGCACGGAGTCAGGCGACAGCAGTT
CGCCCTTGGATCTGICTTATGCGCAAACCCTGGACCAGCCTTTAAATCTA
TCCTTGGCCGCTTGGCCAGTGAGGGCCACCGCGTCTGACCCTGGCTGGGT
CCACGGTAGGCGTGAGCCTATCTTTGTGAAGCCTCGAGATGCTITICICTG
ACGGCGATTCAGCCCTTCAGCTCGGGGAGCTGTCTGAATCCGGCTCCGETC
ATCGAGTTTGACCGGACAAGAAATGCTCCGGCGGTICGACGCCCCTGTTGA
CTTGACGGCTTCGAACAAGGCCCTICTCTGTGGTTGATCCTTITCGAATTTG
CCGAACTCAAGCGCCCGCGTTTTTCCGCACAAGCCTTAATTGACCGAGGC
GGTCCACTTGCCGACGTICCATGCAAAAATAAAGAACCGGGTATATGAACA
GTGCCTCCAGGCTTGTGAGCCTGGCAGTCGCGCAACCCCAGCCACCAAGA
AGTGGCTCGATAAAATGTGGGATAGGGTGGACATGAAGACTTGGCGCTGT
ACCTCGCAGTTCCAAGCTGGICGCATTCTITGCGTICCCTTAAATTCCTCCC

FIG. 1B
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Trinh ty hé gen hoan chinh cda SEQ ID No. 5
>96V198c1p49 hé gen hoan chinh clia d&i cdy chuyén 49 (SEQ ID NO:5)

TGACATGATTCAGGACACACCACCTICCTGTTCCTAGGAAGAATCGGGCTA
GTGATAATGCCGGCCTGAAGCGACTGGTGGCGCAGTGGGACAGARAATTG
AGTGCAACCCCCCCITCAAAACCGGTTGGACCAACACTTGACCAAATTGT
CCCTTCGCCCACGGGTACCCAGCAAGAAGATGTCACTTCCTCCGATGGGC
CATCTCATGCGCCGGATCCTCCTAGTCGAATGAGCACGAGTGGGAGTTGG
AAGGGCCTTGTGCTCTCTGGTACCCGTICTCGCGGGGTCCATTAGTCAGCA
TTTCATGACATGGGTTTTTGAGGTTTTCTCCCATCTCCCAGCTTTTGCAC
TCACACTTTTICTCGCCGAGGGGCTCTATGGCTTCAGGTGATTGGATGTTT
GCAGGTGTTGTTTTACTIGCTICICCTGCTCTGTCGTTCTTACCCAGTATT
CGGGTGCCTTCCCTTATTIGGGTGTICCTTTCTGGCTCTGTGCGGCGCGTTC
GTICTGGGGGTTITTTGGTTCTTGGATGGCTTTCGCTGTATTITTATTICTCG
ACTCCATCCAACCCAGTCGGTITCTITCTTGTGACCACGATTCGCCGGAGTG
TCATGCTGAGCTTTTGGCTCTTGAGCAGCGCCAACTTTGGGAACCTGTGC
GCGGCCTTGTGGTCGGCCCCTCGGGCCTICTTATGTGTCATTICTIGGCAAG
CTACTCGGTGGGTCACGTITATCICTGGCATGTITTTICTTACGTTTATGCAT
GCTTGCAGATTTGGCCCTTTICTCTTGTTTATGTGGTGTCCCAGGGGCGTT
GTCACAAGTGTTGGGGAAAGTGTATAAGAACAGCTCCGGCGGAGGTGGCT
CTCAATGTGTTCCCTTTCTCGCGCGCTACCCGTAGCTCTICTTGTGTICCTT
GTGCGATCGGTITCCAAGCGCCARAAAGGGGTTGATCCTGTGTACTTGGCAA
CGGGTTGGCGCGGGTIGTTGGTGTGGTGAGAGTCCCATTCATCAACCGCAC
CAAAAACCCATAGCTTATGCTAATCTGGATGAARAAGAAARATATCTGCCCA
ARCGGTGGTTGCTGTCCCACACGATCCCAGTCAGGCCATCAAGTGCCTGA
AAGTTTTGCAGGCGGGAGGAGCCATCGTGGACCAGCCCACACCTGAGGTC
GTCCGTGTATCCGAARATCCCCTTICTCAGCCCCATTTTTCCCAAAAGTTCC
AGTCAACCCAGATTGTAAGGTTGIGGTGGATTCGGACACTITTGIGGCTG
CGGTTCGCTGCGGCTACTCGACAGCACAACTGGTCTTAGGCCAGGGCAAC
TTTGCCAAGTTAAATCAGATTCCCCTCAGGAGCTCTATCTCCACCAAAGC
GATTGGCGGGGCCTCTTACACCCTTGCTGTGGCTCAAGTTTCTGTGTGGA
CTCTTGTTCACTTCATCCTCGGTICTTTGGTTCACGTCACCCCAAGTGTGT
GGCCGAGGAACCTCTGACTCATGGTGTTCAAATCCTITTTCATACCCTAC
CTATGGCCCCGGGGTTGIGTGCTCCTICTICGACTTTGTIGTGTICTGCCGACG
GGGTCACTCTACCATTIGTITCTCAGCCGTGGCTCAACTCTCCGGTAGAGAG

FIG. 1C
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Trinh ty hé gen hoan chinh cGia SEQ ID No. 5
>96V198clp 49 hé gen hoan chinh cla doi cdy chuyén 49 (SEQ ID NO:5)

GTGGGGATTTTTATTTITGGTACTCGTICTCCTITGATGGCTTTGGCCCACCG
CATGGCCCTTAAGGCAGACATGTTGATGGTICTTTCTGGCTTTTTGTGCTT
ACGCCTGGCCCATGAGCTCCTGGTTIGATTTIGCTTCTTTICCTACACTCTITG
AAGTGGGTTACCCTCCACCCTICTTACTATGCTTTGGGTIGCACTCATTICTT
GGTGTITTGTCTGCCAGCAGCCGGCATCCTCTCACTAGGGATAACTGGCC
TTCTTITGGGCGGTTGGCCGCTTTACTCAGGTTIGCCGGAATTATTACACCT
TATGACATCCACCAGTACACCTCTGGGCCACGTGGCGCTGCAGCTGTGGE
CACAGCCCCAGAAGGCACTTATATGGCCGCCGTCCGGAGAGCTGCTTTAA
CTGGGCGAACTTTAATCTTCACCCCGTCTGCAGTTIGGATCCCTTCTCGAR
GGAGCTTTCAGGACTCATAAACCTTGTCTTAACACCGTAAATGTTGTAGG
CTCTTCCCTITGGTTCCGGCGGGGTTTTCACTATTGACGGCAGARARATTG
TTGTCACTGCTGCCCATGTGTTGAACGGCGACACAGCTAGAGTCACCGGC
GACTCCTACAACCGCATGCATACTTTCAAGACCAATGGTGATTATGCCTG
GTCCCATGCTIGATGACTGGCGGGGCGTTGCCCCTGCGGTCAAGGTTGCGA
AGGGGTACCGCGGTCGTGCCTACTGGCAAACATCAACTGGCGTCGAACCC
GGIGTTATTGGGGAAGGGTTCGCCTTCTGTTICACCACCTGTGGCGATTC
GGGGTCACCCGTICATCTCAGAATCCGGTGATCTCATTGGAATCCATACCG
GTTCAAATAAACTTGGTTCTGGTCTTGTGACAACCCCTGAAGGGGAGACA
TGTACCATCARAGAAACCAAGCTCTCTGACCTCTCCAGACATTTCGCAGG
CCCAAGCGITCCTICTTGGGGATATTAAATTGAGTCCAGCCATCATCCCTG
ATATAACATCCATTCCGAGTGACTTGGCATCGCTCCTATCCTCCGTCCCT
GTAGTGGAAGGCGGCCTCTCGACCGTTCAACTTTTGTGTIGTICTTTTTCCT
ACTTTGGCGCATGATGGGCCATGCCTGGACTCCCATTGTTGCCGTGGGTT
TCTTTTTACTGAATGAAATTCTTCCAGCAGTTTIGGTCCGAGCCGTGTTIT
TCTTTTGCACTTITTTGTGCTTGCATGGGCCACCCCCTGGTCTGCACAGGT
GTTGATGATTAGACTCCTICACGGCATCICTCAACCGCAATAAGCTTTICTC
TGGCGTTCTACGCACTCGGGGGGEGTCGTCGGTTTGGCCGCTGARATCGGG
ACTTTTGCTGGCARATTGCCTGAATTGTCTCAAACCCTITTICGACATACTG
CTTICTTACCTAGGGTICCTTGCTATGACCAGTTGIGTTCCCACCATCATCA
TTGGTGGACTCCATGCCCTCGGTGTAATTCTGTGGTITGTTCAAATACCGG
TGCCTCCACAACATGCTICGTTGGTGATGGGAGTTTTTCAAGCGCCTICTT

FIG. 1D
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Trinh ty hé gen hoan chinh cha SEQ ID No. 5
>96V198clp49 hé gen hoan chinh clia doi cdy chuyén 49 (SEQ ID NO:5)

CCTACGGTATTTTGCAGAGGGTAATCTCAGAAAAGGTGTTTCGCAGTICCT
GTGGCATGAATAACGAGTCCCTGACGGCTGCTTTGGCTTGCAAGTTGTCA
CGGGCTGACCTTGATTTTITTIGTCCAGCTTAACGAACTTCAAGTGCTTTGT
ATCTGCTTCGAATATGAAAAATGCTGCCGGCCAGTACATTGAAGCGGCGT
ATGCCAAGGCCCTGCGCCAAGAGTTGGCGTCTCTAGTTCAGATTGACARA
ATGAAAGGAGTTTTGTCCAAACTCGAGGCCTTTGCTGAAACAGCTACTCC
GTCCCTTGACATAGGTGACGTGATTGTTCTGCTTGGGCAACATCCACACG
GATCTATCCITGATATTAATGTGGGGACTGAGAGGAAAACTGTGTCCGTG
CAAGAGACCCGGAGCCTAGGCGGTTCCAAATTCAGTGTTTGTACTGTICGT
GTCTAACACACCCGTGGACGCCTTAACCGGCATCCCACTCCAGACACCAA
CCCCTICTTTTTGAGAATGGTCCGCGTCATCGCAGCGAAGAAGACGATCTT
AAAGTCGAGAGGATGAAGAAACACTGTGTGCCCCTCGGCTTICCACAACAT
CAATGGCAAAGTTTACTGCAAGATTTGGGACAAGTCCACCGGTGACACCT
TTTACACGGATGATTCCCGGTATACCCACGACCATGCTCTTCAGGACAGG
TCAGCCGACTACAGAGACAGGGACTATGAGGGTGTGCAAACCGCCCCCCA
ACAGGGATTTGATCCAAAGTCTGAAACCCCTGTCGGCACTGTTGTGATCG
GCGGTATTACGTATAACAGGTATCTGACTAAGGGTAAGGAGGTTICTGGTT
CCCAAGCCCGACAATTGCCTTGAAGCTGCCAAGCTGTCTCTTGAGCAAGC
TCTCGCTGGGATGGGCCAAACTTGCGACCTTACAGCTGCCGAGGTGGAAA
AGTITAAAGCGCATCATCAGTCAACTCCAAGGTTTGACCACTGAACAGGCT
TTARACTGCTAGCCGCTAGCGGCTTGACCCGCTGTGGCCGCGGCGGCTTA
GTTGTITACTGRAAACGGCGGTAAAAATTGTAAGATACCACAGCAGAACTTT
CACCTTGGGCCCTTTGGACCTAAAAGTCGCTTICTGAGGTGGAGGTGAAGA
GATCAACTGAGCAGGGCCACGCTGTTGTGGCAAACCTATGTTCTGGTGTT
GTATTGATGAGACCTCACCCACCGTCCCTTIGTTGACGTITCTTCTGAAACC
CGGACTTGACACAACACCCGGCATTCAACCGGGGCATGGGGCCGGGAATA
TGGGCGTGGACGGTTCCATTTGGGATTTTGAAACCGCACCCACAAAGGCA
GAGCTCGAGTTGTCCAGGCAAATAATCCAAGCATGTGAAGTCAGGCGCGG
GGATGCCCCGAACCTCCAACTCCCTTACAAGCTCTGTCCAGTTAGGGGGG
ATCCTGAGCGGCATAAAGGCCGCCTTATCAATACCAGGTITTIGGAGATTTG
CCTTACAAGACTCCTCAAGACACCAAGTCCGCAATCCACGCGGCTTGTTIG
CCTIGCACCCCAACGGGGCTCCCGTIGTCTGATGGTAAATCCACATTAGGCA

FIG. 1E
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Trinh ty hé gen hoan chinh cta SEQ ID No. 5
>96V198c1p49 hé gen hoan chinh cla ddi cdy chuyén 49 (SEQ ID NO:5)

CCACTCTTCAACACGGTTTCGAGCTTTATGTCCCTACTGTGCCCTATAGT
GTCATGGAGTACCTTGATTCACGCCCTGACACCCCCTTTATGTGTACCAA
ACATGGTACCCCCGAGGCTGCTGCAGAGGACCTTCGAAAATATGACTTAT
CCACCCAAGGGTTTGTCCTGCCTGGGGTICCTACGTCTAGTACGCAGATTIC
ATCTTTGGCCATATTGGTAAGGCACCGCCACTGTTCCTCCCATCAACTTA
TCCCGCCAAGAACTCTATGGCAGGGATCAATGGCCAGAGGTTCCCAACAA
AAGACGTTCAGAGCATACCTGAAATTGATGAAATGTGTGCCCGCGCTGTC
AAAGAGAATTGGCAAACTGTGACGCCTTGCACCCTCAAAAAACAGTATTG
TTCCAAGCCTAAAACCAGGACCATCCTTGGTACCAACAACTTCATTGCCT
TGGCTCACAGGTCGGCACTCAGCGGTGTCACTCAGGCGTTCATGARAAARA
GCCTGGAAGTCCCCGATCGCCTTGGGGAAAAACAAATTTAAGGAGTTGCA
CTGCACTGICGCCGGTAGGTGCCTCGAGGCCGACTTGGCCTCTTGTGATC
GCAGCACCCCGGCCATCGTGAGGTGGTTTIGTTGCCAACCTCCTIGTACGAA
CTTGCGGGTITGTGAAGAGTACTTGCCAAGCTATGTGCTCAATTGTTGCCA
TGACCTGGTGGCAACGCAAAATGGCGCCTTCACAAAACGTGGTGGCCTGT
CATCTGGAGACCCCGTTACCAGTGTGTCCAACACAGTGTATTCACTGGTG
ATTTATGCTCAGCACATGGTGCTGTCGGCTTTGAAGATGGGTCATGAAAT
CGGCCTCAAGTTCCTCGAGGAACAGCTTAAGTTCGAGGACCTTCTCGAAA
TCCAGCCTATGTTGGTATATTCTIGATGACCTTGTATTGTATGCTGAAAGA
CCCACCTTCCCCAATTACCATTGGTGGGTTGAGCACCTTGACCTGATGCT
GGGTTTTAAGACAGACCCAAAAAAGACTGTCATAACTGACAAACCCAGCT
TTCTTGGCTGTAGAATCGAAGCGGGGCGACAACTGGTTCCCAGTCGCGAC
CGCATTCTGGCTGCTCTTIGCATATCACATGAAGGCGCAGAACGCCTCAGA
GTATTATGCGTICTGCTGCCGCGATTCTGATGGACTCGTGTGCTTGCATTG
ACCACGATCCTGAGTIGGTATGAGGACCTCATCTGCGGCATTGCTCGATGC
GCCCGCCAGGATGGCTACAGTTTICCCAGGCCCGCCGTTCTTCATGTCCAT
GTGGGAGAAGCTGAAAAGTCACAATGAAGGCAAGAAATTCCGCCACTGTG
GCATTTGTIGACGCCAAGGCCGATCATGCGTICCGCCTGIGGGCTTGATTTA
TGICTGTTCCACTCGCACTTTCATCAACACTGCCCTGTITACTCTGAGCTG
CGGCCATCATGCCGGTTCAAAAGAATGCCCACAGTGTCAGTCACCTGTTG
GAGCTGGTAAATCCCCCCTTGATGCAGTGCTGAAACAAATCCCGTACAAA
CCCCCTCGTCCTIGTICATCATGAAGGTGGACAATAAARACAACGACCCTTGA
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CCCGGGAAGGTATCAGTCCCGTCGAGGTCTTGTTGCTGTCAAGAGGGGTA
TTGCAGGCAATGAGGTTGATCTCGCTGATGGAGACTATCAGGTGGTGCCC
CTTTTGCCAACCTGCAAAGACATAAACATGGTGAAGGTGGCTGTCAATGT
GCTACTCAGCAAGTTCATAGTGGGGCCGCCAGGTTCCGGCAAGACGACCT
GGCTACTGAGTCAAGTTCAGGATGATGATGTCATCTATACACCTACCCAT
CAGACCATGTITCGACATAGTCAATGCCCTCAAAGTCTGTAGGTATTCCAT
CCCAGTGGCTTCAGGGCTCCCTTTCCCACCGCCCGCCagatectggaCCGT
GGGTTAGGCTCGTTGCTAGCGGGCACATCCCTGGCCGAATATCATACCTT
GACGAGGCCGGATATTGCAATCATCTGGATATTCTCAGACTGCTTTCTAA
GACACCTCTTGTGTGTTTGGGTGACCTTCAGCAACTTCACCCTGTCGGCT
TTGACTCTTACTGTTATGTTTTTGATCACATGCCTCATAAGCAGCTGACC
ACTATTTATAGATTTGGCCCCAATATCTGTTCTGCCATTCAACCTTGTTA
CAGGGAAAAACTCGAATCTAAGGCCAGGAACACTAGGGTGGTTTTTACTG
CCCGGCCCGTGGCTTITTGGTCAGGTGTTGACGCCATATCATAAAGACCGC
ACCGGCTCAGCTATAACCATAGATTCATCCCAGGGAGCCACCTTTGATGT
TGTGACGCTGCATTTGCCGTCGCCAGATTCCCTGAACAAATCCCGGGCTC
TTGTAGCTATCACTCGGGCAAGGCATGGGTTGTTCATCTATGACCCTCAT
AACCAACTCCGGAAGTTTTTCAACTTAACACCTGAGCGCACTGATTGCAA
CCTCGTGTTCAACCGCGGGGACGAGTTGGTAGTTTTGAATGCAGATAATG
CAGTCACGACTGTGGCTAAGGTTCTGGAGGCGGGCCCGICTCGGTTICGA
GTATCAGATCCAAGGTGCAAGICICTTTTAGCCGCTTGCTCGGCCAGICT
GGAAGGAGGCTGCATGCCACTGCCGCAAGTGGCACATAATCTGGGGTTTT
ACTTCTCTCCAGATAGTCCAGCATTTGCACCTCTGCCAAAAGAGCTGGCA
CCACATTGGCCGGTTGTTACTAGTCAGAACAACCAGGCATGGCCCGACCG
ACTTGTCGCTAGTATGCGGCCAGTTGATGCCCGCTACAGCAAGCCTATGG
TCGGTGCAGGGTATGTGGTTGGGCCATCCACTTTCCTTGGCACTCCTGGT
GTGGTGTCATACTATCTCACGCTGTACATCAGGGGTGAGCCCCAGGCCTT
GCCGGAGACACTCGTCTCAACGGGACGTATAGCTACTGATTGTCGAGAGT
ATCTCGACGCAGCTGAGGAAGAAGCAGCTAAAGAACTCCCTCACGCATTC
ATTGGCGATGTCAAAGGTACTACAGTGGGGGGGTGTCACCACATTACGTC
AAAATACCTTCCCAGGTCCTTGCCCAAGGACTCCGTTGCCGTGGTCGGAG
TGAGTTCGCCCGGCAAGGCTGCCAAAGCCGTGTGTACTCTCACCGATGTG
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TATCTTCCCGAGCTCCGGCCATATTTGCAACCGGRAAACAGCATCGAAATG
CTGGAAACTTAAACTAGACTTICAGGGATGTCAGACTGATGGTCTGGARAG
GAGCCACCGCATATTTCCAACTGGAGGGGCTCACATGGTCAGCGCTGCCC
GACTATGCCAGGTTCATTCAGCTACCAAAAGATGCCGTTIGTIGTACATTGA
TCCGTGCATAGGACCGGCAACAGCCAACCGTAAGGTTGTGAGAACTACAG
ATTGGCGAGCTGACCTGGCAGTGACACCGTACGACTACGGTGCTCAGAGC
ATTTTGACTACAGCCTGGTTICGAGGACCTITGGGCCGCAGTGGAAGATTTT
AGGGTTGCAACCCTTCAAGCGGGCATTTGGCTTTGAAAACACTGAGGATT
GGGCGATCCTTGCACGTCGCATGAACGACGGCAAGGACTACACTGACTAT
AACTGGAATTGTGTTCGACAACGCCCACATGCCATCTACGGACGTGCCCG
TGACCATACGTATCACTTTGCCCCTGGCACTGAACTGCAAGTAGAGCTAG
GTAAACCTCGGCTACCGCCTGAGCAAGTACCGTGAATCTAGAGTGATGCA
ATGGGGTCACTGTGGAGTARAATCAGTCAACTGTICGTGGATGCCTTCAC
TGAGTTCCTITGTTAGTGTGGTTGATATTIGTCATCTTICCTTGCCATACTGT
TTGGGTTCACCGTTGCAGGGTGGTTACTGGTICTTTTTTICTCAGAGTGGTT
TGCTCCGCGCTTCTCCGTTCGCGCTCTGCCATTCACTCTTCCGAACTATC
GAAGGTCCTATGAGGGCTTGCTACCTAATTGCAGACCGGATGTTCCACAA
TTCGCATTCRAAGCACCCATTGGGTATGTTTTGGCACATGCGAGTTTCCCA
CTTAATTGACGAAATGGTICTCTCGCCGCATTTATCAGACCATGGAACATT
CAGGTCAAGCGGCCTGGAAGCAGGTGGTTAGTGAAGCTACTCTCACAAGA
CTGTCAAAGCTCGACATAGTTCTCCACTTCCAACACCTGGCCGCAATAGA
GGCGGATTCTTGCCGCTTCCTCAGCTCACGACTTGTGATGCTGAAAAATC
TTGCTGTTGGCAATATGAGCCTACAGTACAACACCACGTTGGACCGCGTT
GAGCTCATCTTCCCAACACCAGGTACGAGGCCCAAATTGACCGATTTTAG
ACAATGGCTCGTCAGTGTIGCACGCTTICTATTTITITTCCTCTGTGGCCTCAT
CAGTTACCTTIGTTCATAGTIGCTTTGGCTTCGAATTCCAGCTCTACGCTAT
GTTITTTGGTTTCCATTGGCCCACGGCAACACATCATTCGAGCTAACCATC
AATTACTCTATATGTAAGCCCTGTCTCACCAGTCAAGCGGCTCGACAAAG
GCTCGAACCCGGTCGCAACATGTGGTGCAAAATAGGGCACACCACGTGTG
AGGAGCGTGACCATGATGAGTTGTCAATGACCATTICCGTICCGGGTACGAT
AACCTCARACTTGAGGGTTATTACGCTITGGCTGGCTTTTTITGTCCTTITIC
TTACGCAGCCCAATTTCATCCAGAGTTGTITCGGAATAGGGAATGTGICAC
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GCGTCTTCGTGGATAAACGGCACCAGTTCATCTGTGCCGAGCACGACGGA
CAAAATTCAACCGTATCCACCGAACATAATATTTCCGCATTGTATGCGGC
GTACTACCACCACCAGGTAGACGGGGGCAATTGGTTCCACCTGGAATGGC
TGCGGCCTTTCTTTTCCTICCTGGCTAGTACTCAATATTITCATGGTTICTG
AGGCGTTCGCCTGCAAGCCCTGTTTCTCGACGCATTTATCAGATATTGAG
ACCAACACGACCGCGGCTIGCCGGTTTCATGGTCCTTCAGGACATCAACTG
TTTCCACAGTGGCTCAGAGGCACAAACGACTGGTCCCATCAGAAAGTCGT
CCCAATGCCGTGAAGCCGTCGGCACTCCCCAGTACATCAAGATAACGGCC
AATCTGACCGACGAATCATACTTGTACAACGCGGACTTGCTGATGCTTTC
TGCGTGCCTTTTICTACGCCTCAGAGATGAGCGAGAAAGGCTTTAAAGTCA
TTTTTGGGAATGTCTCTGGCGTTGTICTCCGCTTGTGTCAATTTTACAGAT
TATGTGGCCCATCTGACCCAACATACCCAGCAGCATCATTTGGTAACCAA
TCACATTCGGTTIGCTACATTTCCTIGACACCATCAGCGATGAGGTGGGCTA
CAACCATIGCTTGTITTIGITCGCCATICICTTGGCGATATGAGATGTTICTC
ACAAATCGGGGTGTTTCTTGACTICCGCACTCTTGCTTTITGGTGGTTTITTT
TTGCTGTGTACCGGCTTGTCCTGGTCCTTTGCCGATGGCAACGGCGACAG
CTCGACATACCAATATATATATAACTTGACGATATGCGAGCTGAATGGGA
CCGRATGGCTGTICTGACCATTTTAATTGGGCAGTCGAGACTTTTGTGCTC
TACCCAGTGGCGACTCATATCCTCTCACTGGGTTTCCTCACGACAAGTCA
TTTCCTTGATGCGTTCGGTICTTGGAGCTGTIGTCAATTACAGGGTTTTGTG
GCGGGCGGTACGTGCTCAGCAGCGTGTACGGCGCTTGTGCACTAGCAGCG
CTCGTATGTTTIGTTATCCGTGCTGCCAARAATTGTATGGCTTGCCGCTA
TGCTCGTACCCGGTTTACCAACTTICATTGTGGATGACCGGGGGAGAATCC
ATCGGTGGAGGICTCCAATAGTIGGTGGAAAAATTAGGTAAAGCTGACGTC
GGCGGCGACCTTGTCACCATCARACATGTCATCCTCGAAGGAGTCARAAGC
TCAACCCTTGACGAGGACTTCGGCCGAGCAATGGGAGGCCTAGATAATTT
CTGCAACGATCCCACCGCCGCACRAAAAGCTTGTGCTAGCCTTTAGCATCA
CGTATACACCCATCATGATATACGCCCTTAAGGTGTCACGCGGCCGALCTC
TTGGGGTTGTTGCACATCTTGATATTTCTGAACTGTTICTTTCACGTTCGG
ATACATGACATATATGCATTTTGAATCCACCAACCGTGICGCGCTTACCA
TGGGGGGCGTTGTCGCCCTICTGTGGGGCGTTITATAGTTTCATAGAGTCA
TGGAAGTTTATCACTTICCAGATGCAGATTIGTIGTTIGCCTAGGCCGGCGATA
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CATTCIGGCCCCTGCCCACCACGTAGAAAGTGCTGCAGGCCTCCATCCGA
TCCCAGCGTICTGGTAACCAAGCATACGCTGTGAGARAGCCCGGACTAACA
TCAGTGAACGGCACTCTGGTACCAGGACTTCGAGGCCICGTGCTGGGCGG
CAAACGAGCTGTTAAACGAGGAGTGGTTAACCTCGTCAAGTATGGCCGGT
AAAAACCAGAGCCAGAAGAAAAAGAAAAATCCAGCTCCAATGGGGAATGG
CCAGTCAGTCAATCAACTGTGCCAGCTGCTGGGCACAATGATARAGTCCC
AGCGCCAGCGACCCAGGGGAGGACAGGCTAAAAAGAAAAAGCCTGAGAAG
CCACATTTCCCCCTGGCTGCTGAAGATGACGTCCGGCACCATCTCACCCA
GACCGAGCGCTCCCTITTGCTTGCAATCGATCCAGACGGCTTTTAATCARG
GCGCAGGAACTGCGTCGCTTTCATCCAGCGGGAAGATCGGTTTTCAGGTT
GAGTTTATGCTACCGGTTIGCTCATACAGTGCGCCTGATTCGCGTGACTTIC
TACATCCGCCGGTCAGGATGCAAATTAATTTGATAGTCAGGTGAATGGCC
GCGATTGGCGTGTGGCCTCTGAGTCACCTATTCAATTAGGGCGATCACAT
GGGGGTCAGACTTAATTAGGCAGGAACCATGTGACCGAAATT
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