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Linh vue ky thuat dwoc dé cap
Sang ché dé cap dén linh vuc sinh hoc phan tir va mién dich hoc cua virut giy
bénh trén dong vat, va cu thé 1a ching virut gdy bénh Newcastle c6 kiéu gen VII

da giam doc luc va viéc st dung chung nay.

Tinh trang k¥ thuit ciia séng ché

Bénh Newcastle (Newcastle Disease, ND) 1a mdt loai bénh truyén nhiém cé
muc do 13y lan cao, bép tinh va khéi phat dot ngdt va ditr doi do virut gay bénh
Newcastle (Newcastle Disease Virus, NDV) géy ra, anh hudng nghiém trong dén
nganh cong nghiép chin nudi gia cAm trén toan thé gisi. Hé gen ciia virut nay 1a
ARN s0i don, nghia am, va cé thé ton tai trong nhiéu vat chu; ga 13 dong vat dé
nhiém virut nay nhét; hon thé nita, ty 18 mic bénh va ty 1& chét & ga con cao hon
nhiéu so véi ga trudng thanh; va bénh nay thuong xay ra trong ca nim. NDV chi
¢ duy nhét mot kiéu huyét thanh, va c6 thé duge chia thanh nhém 16p I va nhém
16p II bang phén tich tién héa di truyén gen F. Nhém 16p I duge chia thanh 18 kidu
gen ma hau hét déu chira cc ching c6 doc luc va céc ching gy dich bénh.

Vacxin 12 bién phép kinh t& va hiéu qua nhét dé phong ngira va kiém soét céc
bénh truyén nhiém. Tir khi ND xut hién, vacxin bét hoat dugc st dung dau tién
nhung vacxin nay bi han ché béi chi phi san xuét cao, hiéu qua mién dich niém
mac va té bao thap, va yéu t tuong tir. Khi cang nhiéu chiing di giam doc luc duoc
phén 14p, ty 18 sir dung vacxin séng ngay cang ting. Hién nay, chung La Sota va

phén 16n cac ching khac chii yéu duge st dung dé phong ngira va kiém soat ND &

1
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Trung Québc 13 cac chiing c6 kiéu gen II, chung c6 kiéu gen II ndy c6 khoang cach
di truyén 16n so vé6i chiing c6 kiéu gen VII, va tinh bao vé chéo khang nguyén thap
hon va theo d6, khong thé cung cip tac dung bao vé day dii d6i véi cdc ching NDV
gay dich bénh c6 kiéu gen VIIL. Vi cac chiing NDV thinh hanh ¢6 kiéu gen VII duoc
phén 14ap tur cac giai phap da biét thudng 12 cac ching c¢6 ddc luc nén cac ching c6
doc luc nay c6 thé san xudt khang thé nhanh chéng, nhung ga dugc gdy mién dich
c6 kha nang gip phai chimg biéng #n, giam d¢ trimg, mang virut va lam 1y lan
virut va cac phan ing bét loi khéac, ma c6 hai cho mdi trudng sinh thai. Do d6, viéc
thu duge ching d4 giam doc luc c6 kiéu gen VII 1a chia khéa gitip bao ché vacxin.
Bién phap thu dugc chung d& giam ddc luc trong giai phap da biét chu yéu 13 bién
nap chiing c6 doc luc bang k¥ thuat di truyén nguoc; Vé thong qua viéc cai bién
gen, ching virut tai t6 hop thu dﬁgc ¢ nguy co dao nguoc doc lyc, va rat kho dé
giam doc luc hoan toan.

Ban chét k§ thuit ciia sing ché

Sang ché dé xuit ching virut gay bénh Newcastle (N ewcastle Disease Virus,
NDV) ¢6 kiéu gen VII di giam doc luc va viée sit dung né. Ching ndy dugc phan
1ap tu nhién, va khong duoc bién nap bing cach bién doi gen bat ky va do dé, gt
lai tinh sinh mién dich tu nhién cta virut nhu chiing gy dich bénh.

Theo phuong an dﬁ_u tién, sang ché Gé xuit chung virut gy bénh Newcastle
(NDV) ¢6 kiéu gen VII da giam ddc luc, sau ady dugc dé cap 1a: ching NDVVII;
va ching nay dugc luu giit vao ngay 15 thang 10 nam 2019 tai Trung tam suu tap
chung gidng Trung Qudc (China Center For Type Culture Collection, CCTCC)

nim tai Pai hoc Vi Han, va s6 luu trit: CCTCC V201968.
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Theo phuong 4n thit hai, sang ché dé xuét viée sir dung chiing di giam doc
luc néu trén, cu thé 1a chung virut giy bénh Newcastle (NDV) ¢6 kiéu gen VII
(chiing NDV VII) da giam dc 1uc phéan 14p duoc co thé duogc sir dung trong bao
ché vacxin.

Tuy ¥, vacxin néu trén Ja vacxin sbng.

Theo phuong an thtr ba, sang ché dé xuét vacxin, trong d6 khang nguyén 1a
chung virut gdy bénh Newcastle (NDV) co kiéu gen VII d3 giam doc luc néu trén,
nghia la, chung NDV VIL

Theo phuong an thir tu, sang ché d& xuit gen F cia chiing NDV VII; va trinh
tu nucleotit ciia nd 1a SEQ ID No.1; va protein dugc ma héa béi trinh ty nucleotit
nay c6 trinh tu axit amin la }SEQ ID No.2.

Theo phuong an thir nam, sang ché d& xuét hé gen tong thé cta ching NDV
VII; va trinh tu nucleotit ciia n6 la SEQ ID No.3.

Chung da giam doc luc nay duoc cy truyén lién tiép & phoi ga qua 20 1an cay
truyén; va thoi gian chét trung binh (Mean Death Time, MDT) ctia n6 16n hon 120
gi0; va khong co su 4ot bién trén trinh ty axit amin & vi tr phéan cét ctia gen F.

Chuing NDV VII theo séng ~hé dugc phan 14p ty nhién; va thoi gian chét trung
binh (MDT) ctia chiing nay trén phdi g‘é & lidu gy chét tdi thidu 1a 138 gio; ga 1
ngay tudi cé chi s6 gy bénh duong ndo (Intracerebral Pathogenicity Index, ICPI)
12 0,16; va ga 6 tudn tubi co chi sb gdy bénh duong tinh mach (Intravenous
Pathogenicity Index, IVPI) 1a 0 trén canh. Chung nay c6 tinh di truyén on dinh; sau
khi chung nay duge ciy truyén lién tuc & phoi ga qu‘a 20 lan cdy truyén, gen F

khéng c6 dot bién lam ting kha ning gy bénh. Ching ding dé bao ché vacxin
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truyén théng, ching La Sota, dugc kiém tra so sanh hiéu luc bao vé mién dich dé
chtmg minh ring sau khi chiing nidy tao ra vacxin séng dé gay mién dich, mic san
sinh khang thé cao hon so véi nhém dbi ching; va sau khi gay mién dich, thi
nghiém thir thach da ching minh rang ching nay cé thé cung cip su bao vé day du
cho ga.
MBS ta viin tit cac hinh vé

Fig.1 thé hién két qua x4c dinh bang PCR doan F ctia chiing NDV VII;

Fig.2 thé hién dién di db khuéch dai bang PCR cia 9 doan trong hé gen téng
thé ctia chung NDV VII;

Fig.3 thé hién cy phat sinh chiing loai dua trén co s& gen F.
MO ta chi tiét sang ché

Giai phép ky thuat ctia sang ché s& duoc thé hién chi tiét dua vao cac phuong
4n cu thé. Tuy nhién, can hiéu rang mot phuong an bat ky ciing c6 thé dugc thuc
hién béng cach st dung cac cach hoac bién phap khéc co thé duoc du dinh boi
ngudi c¢6 hiéu biét trung binh trong linh vuc nay, vi du trong trudng hop khong co
thong bao thém; cach hodc bién phap khong bi gidgi han & viée thay ddi céc thong
s6 thir nghiém, thay thé cac chéﬁ thir duoc str dung trong thir nghiém, va hoat dong
tuong tw. Vacxin theo sang ché ¢6 *hé duoc bac ché bang phuwong phap thong
thuong trong linh vuc bao ché vacxin, chir khéng chi bi gi6i han & phan mo ta cu
thé trong cac phuong 4n ctia sang ché. Nguoi co hiéubiét trung binh trong linh vuc
nay co thé thuc hién sang ché bang cac phuong phap thong thuong khac.

Céc nguyén liéu sinh hoc dugc st dung trong sang ché: vacxin sdng LaSota

va chung NVD c¢é doc luc voi kiéu gen VIL, JS 02/06, dugc cung cip bdi Yebio
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Bioengineering Co., Ltd. & Thanh Dao; huyét thanh tiéu chuén dwong tinh ND va
Al kiéu phu H5, H7, H9 dugc mua tlx Vién quéan Iy thudc thi y Trung Québc (China
Institute of Veterinary Drug Control).
Phuwong dn 1: Sang loc chung NDV da giam doc luc va xdc dinh MDT, ICPI, va
IVPI

Ching NDV nghién ctru duogc phéan 14p tir mau 1am sang cia ga tir mdt vang
nhét dinh ctia tinh Son Déng vao thang 4 nam 2019, va dugc dat tén 1a chung NDV
VIL Phéi ga duge ching virut dé thu gom dich niéu nang nham xac dinh hiéu gia
HA. Sau khi ching nay duoc cdy truyén lién tuc qua 20 14n cdy truyén, két qua xac
dinh hiéu gia HA d3 cho thiy rang hiéu gia HA cua dich niéu nang & phoi ga 6n
dinh & 9 log, sau khi chiing nay dugc cay truyén trén phoi ga qua 4 lan cdy truyén.
Dich niéu nang sau khi thu hoach dugc dem di thuc hién thir nghiém trc ché ngung
két vi hdng cau (Hemagglutination Inhibition, HI), va két qua da thé hién rang mau
dich niéu nang chi phan tng v6i huyét thanh tiéu chuan dwong tinh ND; va céc
phan tmg véi cac huyét thanh duong tinih HS, H7, va H9 cho thiy két qua Am tinh.

Cu thé hon 13, cac miu mé cia ga khée manh dugce tach ra va duge gui di tix
mot sd trang trai nuoi gia cAm nhét dinh & tinh Son Pong vao thang 4 nim 2019;
md phé quén, gan, tim, dudng rudt va cac mé khéc cua ga dugc thu lay va dugc bd
sung PBS chira bén khang sinh c¢6 d pH = 7,2 (Penixilin 10000 IU/ml,
Streptomyxin 10 mg/ml, Geamixin 250 pg/ml, Kanamyxin 250 pg/ml), va duoc
nghién nho. C4c nguyén »1iéu da tron néu rén duge ly tm trong 10 phit & toc do
8000 vong/phit; 0,2 ml dich ndi duoc 18y ra va ching vao phoi ga SPF 9-10 ngay

tuodi; sau d6 phoi ga chét trong vong 24 gio s€ dugce bo di, va dich ni€u nang cua
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phéi ga duoc thu gom sau khi 96 gio dé xac dinh hiéu gia HA. Dich niéu nang c6
hiéu gi4 duoc pha logng hai 14n, va chiing vao nguyén bao soi ctia phdi ga (Chicken
Embryo Fibroblast, CEF) dé tinh ché bang dong v6 tinh tao vét tan trong 3 1an;
phoi ga dugc ching thém mét 1an nita; dich niéu nang ciia phdi ga dugc thu gom
96 gitr sau d6 dé xac dinh hiéu gia HA; k3t qua da cho thiy rang khi ching virut
nay duoc ciy truyén trén phéi ga qua 4 1an cay truyén sau khi duogc tinh ché, hiéu
gia HA cta dich niéu nang c6 thé 6n dinh & 9 logy; sau d6 ching nay dugc thu 14y
va luu gift. Dich niéu nang sau khi thu hoach dugc dem di thuc hién thtr nghiém
trc ché ngung két vi hong cau (HI), va két qua da thé hién rang mau dich niéu nang
chi phan tmg véi huyét tharh tiéu chuan duong tinh ND; va cac phan tng véi cac
huyét thanh duong tinh H5, H7, va H9 cho thiy két qua am tinh.

Trong sang ché, cum tir ddy di cia MDT 1a théi gian chét trung binh, cum tir
dly da ctiia ICPI ia chi sb gdy bénh dudng néo, va cum tir ddy da ctia IVPI 13 chi
sb gy bénh duong tinh mach.

MDT chi thoi gian trung binh ma lidu gdy chét t6i thiéu lam chét phoi ga, khi
MDT thép hon 60 gid, thi ching 13 ching NDV ¢6 ddc luc; khi MDT trong vong
60 gio~90 gio, thi chiing la chung c¢6 doc luc trung binh; va khi MDT 16n hon 90
gi0, thi chuing 1a ching da giam doc luc. Dich niéu nang méi thu hoach mang virut
duogc pha lofing bang dung dich rudc muc“')i’ vO trung véi bac pha loang 1a 10; 4 miic
pha loang 107, 1677, 10 va 10~ duoc thuc hién, va 1an luot duoc ching vao phoi
ga SPF 10 ngay tudi, 5 phoi ga dugc ching d6i véi mdi mirc pha lodng, va 0,1 ml
duoc tiém vao niéu nang cia mdi phoi. Céc phdi ga dige quan sat lién tuc trong 7

ngay, va chiéu xa mdt 1an vao moi budi sang va budi chiéu, ghi lai thoi gian chét
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ctia mdi phoi ga (cac két qua duogc thé hién trong bang 1). Céng thire tinh MDT la:

S6 lugng phoi chét trong vong X gior x X gio + S6 luong

phéi chét trong vong Y gio x Y gio

MDT= T .
Tong so lugng phoi chét

Phép kiém tra x4c dinh chi s6 gdy bénh duong ndo (ICPI) & ga SPF 1 ngay
tudi: 10 con ga SPF 1 ngay tudi duoc l1dy, 5 con ga duge tiém 0,05 ml dich niéu
nang mang virut méi dugc pha lodng 10 lan bang nuéc mudi dém phosphat
(Phosphate Buffer Saline, PBS) bang cach tiém trong ndo; va 5 con ga con lai dugc
tiém cung lidu lugng PBS vé trung theo cling phuong phap nhu cidc nhém déi
chimg. Sau khi chiing, cac con ga dugc quan sat lién tuc trong 8 ngay, quan sat va
ghi lai tinh trang ctia ga & cac thoi diém ching tuong tng theo ngay, chia thanh
tinh trang binh thuong (hoat bat, va khong c6 hién tuong mét diéu hoa), bénh tan
cong (bao goém liét, nim trén san, nhung loai trir ga chi c6 biéu hién 1o do) va chét;
céc két qua duogc thé hién trong bang 2.

Ty 1& mic bénh cong don trong vong 8 ngay x 1 +
Ty 1 chét cong don trong vong 8 ngay x2

ICPI=
Téng cong ga dugc quan sat trong vong 8 ngay

Phép kiém tra xdc dinh chi s6 géy bénh duong tinh mach (IVPI) & ga SPF 6
tuan tudi: PBS dugc st dung dé pha loang dich niéu nang méi gy nhiém trong 10
14n, 10 con ga SPF 6 tudn tudi dugc 14y, trong d6 5 con ga dugc chiing trong tinh
mach trén canh bang 0,1 ml; va 5 cen ga con lai duoc tiém cing lidu luvong PBS
vo trung theo cung phuong phap nhu cac nhom d6i chimg. Cac con ga nay dugc
quan sat lién tuc trong 10 ngay sau khi ching dé quan sat va ghi lai tinh trang cta

ga & cac thoi diém chung tuong tng theo ngy, chia thanh tinh trang binh thuong
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(hoat bat, va khong c6 hién tugng mat di€u hoa), bénh tan cong (bao gom liét, nam

trén san, nhung loai trir ga chi biéu hiéa 16 do) va chét; cac két qua dugce thé hién

trong bang 3.

(Ty 18 méc bénh cong déq trong vong 10 ngay x 1 + S4 luong cong

don cua ga bi liét trong vong 10 ngay x 2 + Ty 1& chét cong don trong

vong 10 ngay x 3)

IVPI=

Bang 1: X4c dinh MDT cua ching NDV VII

Téng cong ga dugc quan sat trong vong 10 ngay

Thoigian | 24 | 48 | 72 | 96 | 120 | 144 168
Murc pha loan gio | gio | gio | gio | gio | gio gio
107 0 0 0 0 1 2 0
Chuing
108 0 0 0 0 0 1 0
NDVVIL
107 0 0 0 |0 0 0 0
Bang 2: X4c dinh ICPI ctia chung NDV VII
Tinh trang cta Ngay sau khi chiing vacxin TongTrong/Tong
gadugcching| 1 | 2 |3 | 4| 5| 6| 7 | 8| sb |lugngdiém
Binh thuong | 10 | 10 {10 |10 |10 | 8 | 6 | 5 | 69| O 0
Ching [Bénhtancong| 0 | 0 | 0 | O | O |2 |2 ]2 | 6 6
NDVVI|  Chét 0/0|0|0|O0]0|2|1|3]2]6
Dugc quansat| 10 | 16 [ 10 | 10 | 10 | 10| 8 | 7 | 75 12
Bang 3: Xac dinh IVPI ctia ching NDV VII
Tinh trang cua ga Ngay Sau khi chiﬁmg vacxin Téng | Trong Téng

8
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dugcchong | 1|2(3[4(5/6|7|8|9/(10] s | lugng | diém
Binh thudng  [10{10(10|10|10|10{10|10|10|10| 100 | © 0
Bénhtdncong | 0|0 |0|0|0{0|0|0]0]0]| O 0 0
Liét 0(olofoj0oj0O|0O]|0O|O|O| O | O 0
Chét olololojo|oloflo]o]|O| O 0 0
Puoc quansat |10/10/10{10]10|10|10(10|10|10| 100 0

Bang 1-3 dé thé hién rang MDT ctia chiing NDV VII 13 138 gio; ICPI 13 0,16,
IVPI 12 0, ph hop véi cac dic tinh cia NDV di giam doc luc, diéu d6 chimg minh
rang chung NDV VII dugc phén 4p ¢ thoi diém nay 1a ching dé giam doc luec.

Chung NDV c6 kiéu gen VII d3 giam doc luc, nghia 1a ching NDV VII, dugc
sang loc & thoi diém nay dugc luu gilt vao ngay 15 thang 10 ndm 2019 tai CCTCC
& Trudng dai hoc Vil Han, va sb luu gitr: CCTCC V201968. |
Phuwong dn 2: Xdc dinh gen F va cay phat sinh chung loai cua chung NDV VII

Céc doan mdi duge thiét ké theo gen F cia NDV dugc cong bd bdi NCBI;
mdi ngugc: NDV F-F: ATGGGCTCCAAACCTTCTACCAG; va mdi xudi: NDV
F-R: AAACTGCTGCATCTTCCCAACCG, sau do tién hanh viéc x4c dinh khuéch
dai doan F cta chung NDV VII, va doan dich nay c6 khoang 550 cép bazo (base
pair, bp). 200 pl dich niéu nang dugc thu hoach bing céach ciy truyén trén phdi ga
duge 14y dé chiét ARN theo phuong phép thong thuong; ARN dugc phién ma
nguoc; va trinh tu nucleotit ctia doan gen F 1a SEQ ID No.1; va trinh tu axit amin
cua protein dugc ma héa bai trinh ty nucleotit nay 1la SEQ ID No.2. Phép dién di
axit nucleic duoc tién hanh (két qua dugc thé hién trén Fig.1); c4c biang duong tinh
duoc cat dé thu hdi va lién két vé6i vecto T dé doc trinh tu. Trinh tu ném gifra

nucleotit 47 dén nucleotit 420 ctia gen F dugc 14y dé v& cay phat sinh ching loai,
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va két qua duoc thé hién trén Fig.3.

Céc két qua da thé hién ring ching NDV VII phan 1ap dugc thude vé& phan
nhom 16p II; va ching NDV ¢6 kiéu gen VII thudc vé cting nhanh tién héa véi cac
ching gay dich bénh tir nhidu noi & Trung Qudc trong cac ndm gan day, va thudc
vé& phan nhém VIId.

Phuong an 3: Xdc dinh trinh ty ciia hé den t6ng thé ciia chimg NDV VII

Theo trinh tu gen ciia NDV duoc cong bd bdi NCBI, 9 cap doan moi dugce
thiét ké; va cac trinh tu nucleotit mot phﬁn ctia cac doan lién ké duge khuéch dai
bi chdéng 14n 1én nhau. Cac doan mdi nay duoc téng hop béi Sangon Biotech
(Shanghai) Co., Ltd. va c4c trinh tir dugc thé hién trong Bang 4.

Bang 4: Trinh tir ctia doan mdi khuéch dai hé gen tong thé cta ching NDV VII

10/30

50 Kich
Tén doan moi Trinh tu ctia dean mdi (5° dén 3') :o’ng thudc san
" | (;z)(; phim (bp)
NDVI1-F ACCAAACAGAGAATCCGTGAGTTAC 25
NDVI1-R AGTTGCTTGCTCCAGTCTTG 20 2227
NDV2-F CTAAGCACAGCATGGGAGAAG 21 1408
NDV2-R AAGTCAAGACGCTGGATCCT 20
NDV3-F CACAGGAGATGGGAAGAAGC 20
NDV3-R ATGAGCTGAGTTGATTGTTCC 21 1923
NDV4-F CAGTTGGGAAGATGCAGCAG 20 1708
NDV4-R AGAGGGATAGAATGATGTGAC 21
NDVS5-F CCTGTTCATGACCCAGACTAC 21
NDV5-R TCGAAGTCACATTCATCAGG : 20 1734
NDV6-F AGCACCAGATCATCCTACCAG 21
NDV6-R TCTGATCTTACCTCTCTCGTT 21 226

10
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NDV7-F  CAATCCAACTTGCTGCAGC 19
NDV7-R  TCGAAAGGAACCGCAACAG o %%
NDV8-F  TCTTTCCAATGACAACAACC 20
NDV8R  GACCGGATAACTGTGTCAAT 0 0
NDV9-F  CGTCGTGTAACAGATATCCT 20
NDV9-R  ACCAAACAAAGATTTGGTG 19 s

11/30

ARN ciia virut dugc chiét bang phuwong phap chiét bang cot thong thuong;
cac doan mdi ngau nhién duoc phién ma nguoc, va cac doan mdi néu trén duge
khuéch dai PCR; va céc két qua khuéch dai dién di cua cac doan dugc khuéch dai
duoc thé hién trén Fig.2. Poan dich nay duoc cat dan (glue cutting) dé thu hoi, sau
d6 lién két v6i vecto PMD 19-T dé bién nap va dQc trinh tu, va trinh ty nay dugc
so sanh trén trang trang web NCBI va duqc ghép ndi bang phan mém Lasergene,
theo d6 thu dugc trinh tu ciia hé gen tong thé ciia chimg NDV VII (SEQ ID No.3).

Gen F ¢6 chiéu dai diy du 1a 1662 bp; trinh ty axit amin & vi tri phan cét 12
12G-R-Q-G-R-L"7, phu hop véi céc dic tinh clia ching da giam doc luc tai vi tri
phan cit.

Theo trinh tu SEQ ID No.3, c6 thé thay rang hé gen cia chiing NDV VII ¢
chidu dai day du 1a 15186 bp, khong phii hop véi chidu dai ddy di (15192 bp) cia
hé gen ctia NDV c6 kiéu gen VII dugc phan lap théng thuong. Ching NDV VII
nay duoc cho 1a d& duoc tai t6 hop trong qué trinh gay dich bénh 14m sang thoi
gian dai, va cudi cung tao ra tinh di truyén 6n dinh. Cac dic tinh vé axit amin tai
vi tri phan cit cla gen F cua virut co mbi quan hé chat ch€ vadi doc luc. Theo trinh
tu hé gen tong thé, c6 thé thiy rang trinh tu axit amin ctia gen F clia chiing nay tai

vi tri phan cét 1a "2G-R-Q-G-R-L'"7, phit hop v6i céc dac tinh chung ctia vi tri phan
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cit cia chung di giam doc luc, diéu nay thé hién ring ching NDV VII phan 1ap

dugc co6 dac tinh doc luc gidm.

Phurong dn 4: Kiém tra dé én dinh khi cdy truyén chimg NDV VII trén phéi ga

Chung NDV VII dugc thi nghiém cdy truyén lién tiép trén phoi ga, va c qua

5 lan céy truyén, MDT va ICPI cua virut dugc xac dinh, va gen F dugc doc trinh

tur dé phan tich trinh tw axit amin tai vi tri phan cit, va chung nay dugc cdy truyén

dén 1an cAy truyén thir 20. Cac két qua di cho thiy ring sau khi dugc ciy truyén

lién tuc qua 20 1an cdy truyén, MDT cua ching nay ludn 16n hon 120 gid; khong

c6 dot bien vé trinh tu axit amin cia gen F tai vi tri phan cat, di€u do6 thé hién rang

ching nay c6 thé 1a chung virut tai td hop ty nhién, nhung chiing nay c6 tinh chat

di truyén 6n dinh; do d6, ching nay thich hop lam ching du tuyén cho vacxin

(Bang 5).

Bang 5: MDT va vi tri phan cét ctia gen F cta ching NDV VII

S6 1an cly truyén MDT | Trinh ty axit amin ctia gen F tai vi tri phan cét
Céy truyén lan thir 5 | 138 gio 12G.R-Q-G-R-L!"7
Cay truyén lan tha 10 | 140 gid 12G-R-Q-G-R-L
Cy truyén lan thi 15 | 135 gio 12G.R-Q-G-R-L!"7
Cay truyén lan tha 20 | 133 gio 2G-R-Q-G-R-L!"7

Phuong én 5: Kiém tra do on dinh trong thoi gian bdo quan ciia ching NDV VII

Dich niéu nang chira virut (EIDso 13 10°!7/0,1 ml) thudc ching NDV VII méi

thu hoach duoc cdy truyén qua 20 ian cdy truyén duogc chia déu thanh mot vai phan,

va dugc dit & -80°C dé bao quan, sau do6 1an luot 1dy ra & cac thoi diém ngay tha

1, ngay thir 7, ngay thtr 14, ngay thir 28 va thang thir 2, thdng thir 4, va thang thir 6
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ctia thoi gian bao quan, va rd déng & 4°C dé xéac di.nh hiéu gia HA; dong thoi, 0,1
ml dich niéu nang dugc ching vao mdi con ga SPF 9~11 ngdy tudi, va nudi ciy
dén 120 gidy 37°C, sau d6 dich nidu nang dugc thu gom dé x4c dinh hiéu gia HA,
do d6 x4c dinh d6 6n dinh cta virut trong thoi gian bao quan. |

Céc két qua cho thiy ring khi dich niéu nang chua virut dugc giit trong 6
thang & -80°C, HA giam khong dang ké; dich niéu nang duoc thu hoach sau khi
duogc cly truyén qua 21 14n cdy truyén c6 HA giam khong dang ké, diéu d6 chimg
t6 rdng virut duoc cy truyén trong dbi dn dinh & -80°C, va c6 thé dugc giif trong
it nhét 6 thang (Bang 6).

Bang 6: Két qua xac dinh HA ciia chiing NDV VII trong thoi gian bao quan

1 7 14 | 28 2 4 6
Thoi gian bao quan
ngay | ngdy | ngay | ngay |théng |thang |thang

HA sau khi duogc cdy truyén qua
o . Olog,|9log, | 9log, | 9log, | 9log: | 8log, | 8log,
20 lan cay truyén

HA sau khi dugc cdy truyén qua
o . 9log,19log, | 9log; | 9log, | 9log, | 9log, | 9log,
21 lan cay truyén

Phwong dn 6: Bao ché vacxin song chita chung NDV VII, kiém tra dé an toan va
kiém tra d6 vo trimg

Stra gdy 5% sucroza duoc bb sung vao dich niéu nang di pha lodng theo ty 18
1:1, trong d6 virut sau khi durge pha loding dinh lugng c6 ham luong 107°EIDs/0,1
ml, va duoc tron k¥ déng déu va dong kho dé thu duoc vacxin séng dong kho, theo
d6 bao quan vacxin nay; va vackin séng déng kho duoc pha lodng bang dung dich

PBS khi dugc str dung. Vacxin séng d4 bao ché duoc kiém tra do vo trung theo phu

13
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luc ctia Duoc dién thii y Trung Qubc (Chinese Veterinary Pharmacopoeia) phién
ban 2010; va két qua thu duge phit hop vdi tiéu chuén va khéng nhiém vi khudn.
10 con ga SPF 1-3 ngay tudi duge chia 5 con vao nhém thir nghiém 5 con va
5 con vao nhém déi chimg; mdi con trong nhém thtr nghiém dugce gy mién dich
bang dung dich chira virut ndng d6 107°EIDso; va nhém doi chimg duoc gy mién
dich bang PBS v6 tring v6i clng thé tich; va cach gay midn dich 1a ching vacxin
trong mét-miii. C4c con ga ndy duoc nudi trong cung didu kién, va quan sat lién
tuc trong 14 ngay dé ghi lai viéc dn udng, ubng nudc va biéu hién 14m sang cua ga
nghién ctru. Céac két qua di cho thdy rang ga dugc giy mién dich ¢ nhém thir
nghiém gidng nhur nhém déi chimg, ddu khong bi sit kém, biéng an, 1 do, 1iét, va
cac phan mg c6 hai ciia toan bd co thé; ga khoe manh, didu d6 chimg minh rang
vacxin sdng NDV VII d4 bao ché 14 an toan.
Phwong dn 7: Ddnh gid hiéu qud mién dich cia vacxin séng cia chimg NDV VII
30 con ga SPF 21 ngay tudi drgc chia thanh 3 nhém, 10 con m&i nhém, trong
d6 nhom dau tién 13 nhém diing vacxin sdng dong khé cta ching NDV VII, nhém
thir hai 12 nhém duing vacxin sdng ctia chiing LaSota, va nhom thir ba 13 nhém déi
chtng ding PBS; mdi con duoc gdy mién dich bang cach chung trong mit-mii 0,1
ml; sau khi gy mién dich, ga trong mdi nhém duoc nudi riéng, va mau méau duge
thu gom 14n luot & céc thoi diém ngay thir 14, ngay tht 21, va ngay thir 28 sau khi
gy mién dich, theo d6 xéc dinh cac khéng thé. Sau khi thu gom cac mau mau & 28
ngay, ga dugc ching bang chiing vacxin cua ching JS 02/06 c¢6 doc lyc va c6 kiéu
gen VII bing cach chung vacxin trong mét-miii vé6i lidu 105EIDse/con; va nudi

trong 16ng cach ly va quan sat trong 14 ngay, ghi lai ty 1é mic bénh va ty 16 chét
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cta ga hing ngdy; vao ngdy thir ba va thir nam sau khi ching vacxin, que ngody
hong va que ngody 6 nhép ga & mdi nhém dugc gay mién dich 14n luot dugc thu
gom va chiing 1én cac phdi dé xac dinh diéu kién 14y ra virut.

Céc két qua da cho thiy ring nhém dau tién va nhom thit hai ¢6 thé san xuét
khang thé & mirc cao hon sau 14 ngay gy mién dich, va mirc khang thé & ngay thu
21 va ngay thir 28 sau khi gay mién dich; va céc két qua dugc thé hién trong bang
7. Sau khi thir thach bing cach chung vacxin, khong c¢6 con ga nio trong nhém dau
tién va nhom thir hai bi chét, va tit ca ga trong nhém thir ba bi chét. Thir nghiém
14y ra virut d3 cho thy ring khéng c6 virut dugc liy ra & nhém dau tién; virut dugc
14y ra tir thanh khi quan va 6 nh6p vao ngay thir 5 & nhém thi hai, nhu duoc thé
hién trong bang 8 va bang 9.

Bang 7: Danh sach xac dinh céc hiéu gia khang thé & ga dugc giy mién dich
Xéc dinh hiéu gia khang thé
Nhém  S6 ! 2 3 4 5 6 7 8 9 10
Ching 14 ngay Slogy 6log, Slog Slogx Slogx Slog, Slogz  6loga  6logy  6logy
NDV 21 ngay 7logz 7logy 6logy 7logy 7logy 6logy 7logy  7logy  7logy  7log:
VII 28 ngay 9log, 9log, 8log, 9logy 9logy 9log, 8logz 9logy 9logy  9logy

Vacxin 14 ngay Slog, Slog, 4logy Slogy Slogz, Slogy Slogz  Sloga  Sloga  Slog

séng 21 ngdy 6log; 7logy 6logy 7logy 7logy 6logz 7loga  7logz 6logy  6log:
LaSota 4
28 ngay 8log> 8logx 9log, 8log, 9log, 8logs 8loga 9loga 9logz 9log:

l4ngdy 0 0 0O 0 0 0 0 0 0 0
PBS 2lngdy 0 0 0O 0O 0 0 0 0 0 0
28ngdy 0 0 0O 0O 0 0 0 0 0 0

Bang 8: Danh sach két qua thir nghiém hiéu qua mién dich

S N T 18 méc s e 1a
Nhém Ll?u vacxin dugc Dudng c.hung berh/Téng s6 . Tyxle ) TY}@ bao
ching (EIDso/con) vacxin cheét/Tong s vé (%)
Vacxin sOng 106 Chung vacxin 0/10 0/10 100

NDV VI trong mat-mii
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Vacxin song Ching \:acx1~n. 0/10 0/10 100
LaSota trong mat-muii
Chung vacxin

PBS 106 g
trong mat-mui

10/10 10/10 -

Bang 9: K&t qua phan lap virut 3 ngay va 5 ngay sau khi chiing vacxin

S6 lwong dwong tinh véi virut/Téng sb

Nhém Thanh khi quan O nhép

Ngay tht 3 Ngaytht5 Ngaythad3 NgaythaS5

Vacxin séng NDV VII 0/10 0/10 0/10 0/10

Vacxin séng La Sota 5/10 8/10 6/10 8/10

Tém lai, ching NDV VII dugc xay dung ciu tric theo sang ché c6 tinh sinh
mién dich tt; sau khi ching ndy duoc bao ché thanh vacxin séng dé gay mién dich
cho dong vat, d3 phat hién thy _réng vacxin ndy an toan cho ga va c6 thé gy cam
g san xuét cac khang thé trung hoa virut cao hon, va c6 thé bao vé khéi su tan
cong cua ching virut c¢6 doc luc gdy dich bénh c6 kiéu gen VII hién tai dem lai
hiéu qua phong ngira t6t va do do, o trién vong st dung rong.

Céac phuong an néu trén duoc st dung chi d& mé ta cac phuong an duoc vu
tién cua sang ché, chir khong dugc du dinh dé gidi han pham vi cliia sang ché. Cac
thay d6i va cai tién khac nhau duoc tao ra boi ngudi ¢ hiéu biét trung binh trong
linh vuc nay dbi véi giai phap k§ thuat cta sang qhé s& ndm trong pham vi bao ho

dugc xac dinh boi cac diém yéu cau bao ho cia sang ché.
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<110> YEBIO BIOENGINEERING CO., LTD. OF QINGDAO

<120> CHUNG VIRUT GAY BENH NEWCASTLE CO KIEU GEN VI DA GIAM

" pOC LUC VA VACXIN BAO GOM CHUNG NAY

<160>
<170>

<210>
211>
<212>

<213>

<400>
atgggctcca
ctgatattga
ggaattgtag
atcatagtca
ttggaggcat
aagatccaag
gttattggca
ctaatacaag
accaatgaag
aagatgcagc
aaaatcacac
ttcgggcecac
ttagctggty
agctcattaa
caactcttgg
acctatttgg
aaagtagtga
tccgatetgg
tcctgtttga
acgccgtata
tgtacagacc

agacattcat

o}
D

PatentIn phién ban 3.5

1
1662
ADN

Virut gdy bénh Newcastle

1

aaccttctac
gctgtatcceg
taacaggaga
agttgctccce
ataacagaac
ggtctgtgte
gtgtagctet
ccaaacagaa
ctgtgcatga
agtttgtcaa
aacaggtcgg
agatcacctc
gcaatatgga
ttggtagegs
gcatacaagt
agaccttatc
cacaagtcgg
atttatattg
gcggeaacac
tggececttag
ctcctggtat
gcaatgtctt

caggatccca
tctgacaagc
taaggcagtc
gaatatgccc
actgactact
cacgtccgga
tggggtigea
tgcegecaac
agtcaccgac
tgaccagtta
tgtagaactc
ccctgecatta
ttacttatta
cctgatcact
aaatctgccc
tgtaagtaca
ttctgtgata
tactagaata
atcagcttge
aggctcagtt
catatcgcaa

atcattagac

gcacctctaa
tctcttgacg
aatgtataca
agagataagg
ctgctcacte
ggagggagac
acagcggcac
atcctcegge
ggattatcac
aataatacgg
aacctatacc
actcagctga
actaagttag
ggttacccta
tcagtcggga
accaaaggat
gaagagcttg
gtgacattcc
atgtattcaa
attgccaatt
aattacggag

ggaataactc

17

tgctgatcac
gcaggccccet
cctegtetcea
aggcatgtgce
ctcttggcecga
aaggacgcct
agataacagc
ttaaggagag
aactatcagt
cgcgagaatt
taactgaatt
ccatccaggc
gtataggaaa
tactgtatga
acttaaataa
atgcctcage
acacctcata
ccatgtcccc
agactgaagg
gtaagataac
aagctgtatc
tgaggctcag

tcggattatg
tgcagetgea
gacaggglca
aaaagcccca
ctccatecge
tataggtget
agctgeggece
cattgctgca
ggcagttggsg
ggactgtata
gactacagta
actttataat
caatcaactc
ctcacatact
tatgcgtgcece
acttgtccceg
ctgtatagag
aggtatttat
cgcactcact
aacatgcaga
cctgatagat
tggggaattt

60

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320



gatgcaactt
cttgatatat
ttggcagaaa
ctcattacct
ttagcgtgtt

aataataccc

atcaaaagaa
caactgaact
gcaacagcaa
atattgttct
acctgatgta
tcgatcagat

catctcaata
tggaaacgtc
gctagaaaaa
aactgtcatt
caaacagaag

gagagccace

49302

ttagattcte
aacaattcaa
gtcaatgtca
tcecctaattt
gcacaacaga

acaagagcat

aagtcatcgt
tcagcaatge
gactaactag
tcggtgecact
agaccttgcet
ga

gacaggcaat
cttggatagg
cacatctgcet
tagtctggtt
atggcttggg

<210> 2

<211>
<212>
<213>

553
PRT

<400> 2

Met
1
Thr
Asp
Ala
Leu
65
Leu
Asp
Arg
Val
Lys
145

Thr

Val

Gly Ser

Arg Ile

Gly Arg

35
Val Asn
50

Leu Pro
Glu Ala
Ser Ile
Gln Gly
115
Ala Thr
130
Gln Asn

Asn Glu

Ala Val

Lys
Met
20

Pro
Val
Asn
Tyr
Arg
100
Arg

Ala

Ala

Pro
Leu
Leu
Tyr
Met
Asn
85

Lys
Leu
Ala
Ala
Val
165
Lys

Ser
Ile
Ala
Thr
PrQ
70

Arg
Ile
Ile
Gln
Asn
150
His

Met

Thr

Leu

Ala

Ser

55

Arg

Thr

Gln

Gly

Ile

135

Ile

Glu

Gln

Virut gdy bénh Newcastle

Ser
Ala
40

Ser

Asp

Leu

Ala
120
Thr

Val

Gln

Ile

Cys

25

Gly

Gln

Lys

Thr

Ser

105

Val

Ala

Phe
185

18

Pro

10

Ile

Ile

Thr

Glu

Thr

90

Val

Ile

Ala

Leu

Asp

170
Val

Ala

Arg

Val

Gly

Ala

75

Leu

Ser

Gly

Ala

Lys

155

Gly

Asn

Pro

Leu

Val

Ser

60

Cys

Leu

Thr

Ser

Ala
140
Glu

Leu

Asp

Leu

Thr

Thr

45

Ile

Ala

Thr

Ser

Val

125

Leu

Ser

Ser

Gln

Met

Ser

30

Gly

Ile

Lys

Pro

Gly

110

Ala

Ile

Ile

Gln

Leu
190

Leu

15

Ser

Asp

Val

Ala

Leu

95

Gly

Leu

Gln

Ala

Leu

175

Asn

Ile

Leu

Lys

Lys

Pro

80

Gly

Gly

Gly

Ala

Ala

160

Ser

Asn

1380
1440
1500
1560
1620
1662
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Thr Ala Arg Glu

Glu

Ile

225

Leu

Asn

Pro

Leu

Thr

305

Lys

Tyr

Phe

Ala
385
Cys

Ser

Thr

Ser

Thr

465

Leu

Leu

210

Thr

Ala

Asn

Ile

Pro

290

Leu

Val

Cys

Pro

Cys

370

Leu

Thr

Leu

Leu

Ile

450

Glu

Ala

195

Asn

Ser

Gly

Gln

Leu

275

Ser

Ser

Val

Ile

Met

355

Met

Arg

Asp

Ile

Arg

435

Leu

Leu

Glu

Leu

Pro

Gly

Leu

260

Tyr

Val

Val

Thr

Glu

340

Ser

Tyr

Gly

Pro

Asp

420

Leu

Asp

Gly

Ser

Leu
Tyr
Ala
Asn
245
Ser
Asp
Gly
Ser
Gln
325

Ser

Pro

Ser
Pro
405
Arg
Ser
Ser

Asn

Asn

Asp

Leu

Leu

230

Met

Ser

Ser

Asn

Thr

310

Val

Asp

Gly

Lys

Val

390

Gly

His

Gly

Gln

Val

470

Ser

Cys

Thr

215

Thr

Asp

Leu

His

Leu

295

Thr

Gly

Leu

Ile

Thr

375

Ile

Ile

Ser

Glu

Val

455

Asn

Lys

49302

Ile Lys Ile

200
Glu

Gln

Tyr

Ile

Thr

280

Asn

Lys

Ser

Asp

Tyr

360

Glu

Ala

Ile

Cys

Phe

440

Ile

Asn

Leu

Leu
Leu
Leu

1

Gly
265
Gln
Asn
Gly
Val
Leu
345
Ser
Gly
Asn
Ser
Asn
425
Asp
Val

Ser

Glu

19

Thr

Thr

Leu

250

Ser

Leu

Met

Tyr

Ile

330

Tyr

Cys

Ala

Cys

Gln

410

Val

Ala

Thr

Ile

Lys

Thr

Thr

Ile

235

Thr

Gly

Leu

Arg

Ala

315

Glu

Cys

Leu

Leu

Lys

395

Asn

Leu

Thr

Gly

Ser

475
Val

Gln

Val

220

Gln

Lys

Leu

Gly

Ala

300

Ser

Glu

Thr

Ser

Thr

380

Ile

Tyr

Ser

Tyr

Asn

460

Asn

Asn

Gln

205

Phe

Ala

Leu

Ile

Ile

285

Thr

Ala

Leu

Arg

Gly

365

Thr

Thr

Gly

Leu

Gln

445

Leu

Ala

Val

Val

Gly

Leu

Gly

Thr

270

Gln

Tyr

Leu

Asp

Ile

350

Asn

Pro

Thr

Glu

Asp

430

Lys

Asp

Leu

Arg

Gly

Pro

Tyr

Ile

255

Gly

Val

Leu

Val

Thr

335

Val

Thr

Tyr

Cys

Ala

415

Gly

Asn

Ile

Asp

Leu

Val

Gln

Asn

240

Gly

Tyr

Asn

Glu

Pro

320

Ser

Thr

Ser

Met

Arg

400

Val

Ile

Ile

Ser

Arg

480
Thr
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Ser Thr Ser Ala Leu

Ile Phe Gly Ala Leu

Gln Lys Ala Gln Gln

530
Asp Gln Met Arg Ala

545

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

<400>
accaaacaga
tagaaggtgt
aatgtcttct
agctcatggc
caacagtgat
tagcgaggat
ctctcaagtg
tgttcttgag
gtctgaagag
caacggtacc
taccctggag
gactgcatat
aggcagggtc
aatcagacag
cacggcaggt
gaacactggg
agcccttgea
gtatcggatg
-gagctttgca
cctagataaa

gagacttgga

485

500

515

3
15186
ADN

Ile

Ser

Thr
535

Lys

Thr
550

Virut gdy bénh Newcastle

3

gaatccgtaa
gaatctcgag
gtattcgatg
ggaggagaga
gacccagaag
gccaacaaac
atgaggaacc
atcgatggtt
agagcacaga
ccgttegtea
aggatcctct
gagacagcag
cagaagaagt
tctetggegg
gggacctcca
ctaactgcat
cttagcagcc
aaaggagata
cctgecgagt
ggaactagca

gtagagtacg

ggtacgatag
tgcgagececeg
agtacgagca
aggggagceac
atagatggaa
cacttaggca
atgttgcccet
ttaccaacgg
gatttatgat
cagctggggt
ctatccaggce
atgagtcaga
acatcctcca
tccgeatett
cctattacaa
tcttectgac
tctcaggega
atgcgecgta
atgcacaact
aataccaatt

ctcaggctca

49302

490

Thr Tyr Ile Val

505

Leu Val Leu Ala

520
Leu Leu Trp

Thr Arg Ala

aaggcgaagg
aagctcaaac
gqtcctcgcg
cttaaaggta
ctttgcagtg
aggtgctcte
tgcggggaaa
cgtgccccag
gatagcagsg
tgaagatgat
tcaagtatgg
aacaagaaga
ccccétatgc
tttggttage
cttggtggss
acttaaatat
tatccagaaa
catgacattg
ttactccttt
tgccagggac
aggaagtagc

20

Leu Thr Val Ile Ser Leu

Cys Tyr Leu Met Tyr Lys

525

Leu Gly Asn Asn Thr Leu

540

agcaatcgaa
tcgagagagc
gctcagactc
gaagtcccgg
ttttgtette
atatctctct
cagaatgagg
ttcaacaaca
tcteteecte
gcaccagaag
gtcacggtgg
atcaataagt
aggagcgcaa
gagcttaaga
gatgtagact
ggaattaaca
atgaagcagc
ctcggtgaca
gccatgggta
tttatgagca
atcaatgagg

495

510

gtcgtacggg
cttctgccaa
gccccaatgg
tattcactct
ggattgectgt
tatgttccca
ccacactggce
ggagtggagt
gggcatgcag
acattactga
caaaggccat
acatgcagca
tccaactcac
gaggccgcaa
catacatcag
ccaagacatc
tcatgcecgett
gtgaccagat
tggcatcagt
catcattctg

atacggccge

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260

20/30



cgagctaaag
tgaggagacc
cgacggaggce
cggggatggg
agcgccaaac
tcaagacaat
tcatcccaat
cacaaacgaa
gcaacatagg
agtacgggta
cttctaccta
tatttgagac
agactgttgg
agaagcatgg
cagataaaca
ccactgacca
gagcaagcaa
aaaagggccce
ggagtcaaca
ctggaaacca
tatcagctgg
cacctgtgga
aggcgatatc
catcttctat
tggaagccaa
taagtgatct
catctcctta
aacacccctce
aagacactgt
tcttgagcaa
cactgaatgg
ggtatctgea
gtcetgette
ggattaagaa
taggacaatc
gatagtccta
gegtettgac

ctaaccccag
agcagcatgg
tcccaagecc
gagacccaat
tctgegeagg
gacaccgact
tcetetgeee
cceeectgte
tacaatgcga
gaagggagac
gtggattagg
cagtggaact
aaggagtgca
gagcatccag
actgtccaca
gceteccact
ctctetgetg
agggtcgagc
aagccgegga
ggtcacagac
tgcaacccat
tcatgtccag
acagagggta
ccccatgatg
tttgggecatg
acgggcagtt
tgtgacccaa
tgaattgatt
ccgtgcatfg
actggacgca
ctaatcacca
ccaagctect
ctctgcececca
aaaatacggg
gggctgtact
caagacacag

tcgtggacag

cagcaaggag
acatgcccac
cccaaggtge
ttctggatct
gcacccctea
gggggtactyg
acaccccacce
tceetectet
cccactaata
attcagagat
atggagatgg
gtcattgaca
atcccacaag
tcaccagcéa
cccgagecaag
caggctgcag
tcgatgettg
cctcaagaaa
aacagccaag
gcgaacacag
catgctctee
ctacctgtcg
agtaaagttg
cggtctgaaa
atgaagatcc
gcccgatccc
gggggcgaaa
aaacccgecea
atcatgtcac
gceggatcega
ccgcaacccg
ctctgcaaac
ctaaatgatc
tagaatcgga
ttgattctac
gggacgggaa

acagcaaaga
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aggcctggeca
ccaacaagcce
actgaacaga
gatgagagcg
accggggect
accgacagca
cctcaatcceg
ccceeagecce
atcaatacag
cagggcgagt
ccacctttac
gcataattac
gcaaaactaa
gccaagacac
cgagtccaaa
atgaggeegg
ataaactcag
ggcatcatca
agagaccgca
catatcatgg
gatcagagca
actttgtgca
actatcagct
tccageaget
tggaccctgg
acccggtttt
tggcactcaa
cggcaagegs
gcectatgea
ttgaggaaat
cagcagatcc
ccaaggtcca
gcgecagetge
gtgcccecgat
ccttecttet
gaagcaaatc

agactcggta

21

gctgetgecee
ggggtccteca
tcacaagggc
gtggcaaata
cccccaaccce
cccagtttge
caatcccgea
cacaacccca
ggccaaagaa
cacccgggte
agatgcggag
ggcccaggga
ggctttgage
ccctgatega
cgacagccce
cgatacacag
caataagtca
acgtctgact
gaaccaggcc
acaatgggag
gagccaagac
ggcgatgatg
ggaccttgte
gaaaacgtct
ttgtgccaac
aatttctgge
taaactttcg
gcctgatata
tccgagetcet
cagaaaaatc
ctgtccacce
acaccccgag
aatcaattca
tgtgccaaga
agcaacctgce
gceccgceaat

ttcatcacca

aaagagtgtc
ctggactcag
aaccggacac
gcatgagaga
ctgggeecte
ttctatgagg
tggccaaacc
cctgeccagg
attagaaaaa
tctgetetee
atcgacgagc
aaaccagtag
gcagcatggg
caggacagat
ccagccacat
ctcaagaccg
tctaatgcta
caacaacagg
aaggccatcc
gagtcacaac
aatactcctg
tctatgatgg
ttgaaacaga
gttgcggtca
gtttcatctce
cccggagacce
caaccggtge
ggagtggaga
tcagctaggce
aagcgcecttg
agcaccacac
cgacaaccct
gctatattaa
tggactcatc
tagcattcce
acaggatcca

cctatggatt

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
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catctttcag
cgagttactt
tgagctggca
cgagagaatg
ggcaaacaaa
tgggagecgga
ggacgtctac
tgcgectcaat
ttccaagtcce
tgtagataag
tgatctatct
tgcacggact
agcaaatgcc
tgtaaaagtc
ggttacctct
ataggctgca
aatgatctgt
ggtagaagag
taccaggatc
ccgtctgaca
agataaggca
cccgaatatg
aacactgact
gtccacgtce
tcttggggtt
gaatgccgece
tgaagtcacc
caatgaccag
cggtgtagaa
ctcceectgea
ggattactta
cggectgate
agtaaatctg
atctgtaagt
cggttctgtg
ttgtactaga

cacatcagct

gttgggaatg
tccactgeca
agggectgcece
gtcttctcag
tactcgtcgg
accctagagt
aagataccaa
gtcactattg
gacagtgggt
aaggggaaga
gtagggctta
aagctgetgg
tctcectecagg
attatccaag
actaagctgg
tctctgagat
cttgattact
tctggatccce
ccagcacctce
agctctettg
gtcaatgtat
cccagagata
actctgctca
ggaggaggga
gcaacagcgg
aacatcctce
gacggattat
ttaaataata
ctcaacctat
ttaactcagc
ttaactaagt
actggttacc
ccctcagteg
acaaccaaag
atagaagagc
atagtgacat
tgcatgtatt

aagaagccac
tgctatgeet
tcactatggt
tagtgcaggce
tgaatgcagt
acaaagtgaa
ctgcagcact
atgtggaggt
actatgctaa
aagtgacatt
gtgacgtget
cacctttctt
tggccaagat
cgggceacccea
agaaggggca
tgcactccge
tatagttagt
gaccggcaca
taatgctgat
acggcaggcec
acacctcgtce
aggaggcatg
ctcetettgg
gacaaggacg
cacagataac
ggcttaagga
cacaactatc
cggcgegaga
acctaactga
tgaécatcca
taggtatagg
ctatactgta
ggaacttaaa
gatatgcctce
ttgacacctc
tccecatgte

caaagactga
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tgtcggecatg

agggagtgta.

ggtaacatgce
accccaggtg
caagcacgtg
ctttgtctcet
taaggtctct
agacccgaag
tetettetta
tgacaagctg
cggaccttcce
ctctagcagt
actctggagce
gcgtgetgte
taccattgcce
ccatcttccee
tcgeetgtet
ttcaggacac
cactcggatt
ccttgcaget
tcagacaggg
tgcaaaagcce
cgactccatc
ccttataggt
agcagctgeg
gagcattgct
agtggcagtt
attggactgt
attgactaca
ggcactttat
aaacaatcaa
tgactcacat
taatatgcgt
agcagttgtc
atactgtata
cccaggtatt

aégcgcaotc

22

atcaatgata
ccaaatgtcg
aagaagagtg
ctgcaaagct
aaagcaccag
ctgaccgtgg
ggctcaagte
agcccgttgg
catattgggce
gaaaggaaga
gtgcttgtaa
gggacagcct
caaaccgegt
gcagtgaccg
aaatacaatc
ggatcaccat
atcaaattag
agcatgggct
atgctgatat
gcaggaattg
tcaatcatag
ccattggagg
cgcaagatcc
gctgttattg
gcectaatac
gcaaccaatg
gggaagatgc
ataaaaatca
gtattcgggce
aatttagctg
ctcagctcat
actcaactct
gccacctatt
ccgaaagtag
gagtccgatce
tattcctgtt

actacgccgt

atcccaagcg
gagatcttgt
caactaacac
gtagggttgt
agaagattcc
tgccaagaaa
tgtacaatct
tcaaatccct
ttatgtccac
taaggagact
aggcgagagg
gctatcccat
acctgcggag
ccgaccacga
ccttcaagaa
gacactaaat
aaaaaacacg
ccaaacctte
tgagctgtat
tagtaacagg
tcaagttget
catataacag
aagggtctgt
gcagtgtagc
aagccaaaca
aagctgtgca
agcagtttgt
cacaacaggt
cacagatcac
gtggcaatat
taattggtag
tgggcataca
tggagacctt
tgacacaagt
tggatttata
tgagcggcaa
atatggccct

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
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tagaggctca
tatcatatcg
cttatcatta
gaacatctca
acttggaaac
caagctagaa
tctaactgtc
gtacaaacag
gatgagagcc
Cctgtgtgtc
aagcaaccaa
ccgggectcea
gcagttagcc
gtattccgga
cttgcatata
tctagagcag
atatataagc
atgaacgcaa
ggagcaccca
gatgctagcg
ccggegecta
cactactgtt
caatatttag
ctgecgttcca
cccttgggtt
tcagctatcce
aaggacctag
ggecgggtett
tcgeccagtg
tgtccagatg
tttggaggga
gaggacccgg
gttctcacag
gcectactat
ttcaatgcect
tcatgtgtta
ttgcgageeg

gttattgcca
caaaattacg
gacggaataa
atattagatt
gtcaacaatt
aaagtcaatg
atttccctaa
aaggcacaac
accacaagag
aattccgata
agagcaatgc
caacatccgt
aagttgcget
tcgcaatcct
gcatggaggce
aggaaaagat
aggtggeccet
taacgtctct
ttcatgatcc
acgtcacatc
ctacaggatc
atactcacaa
cacttggtgt
tcaatctgga
gtgatatgcet
ccacgtcgat
atgtcacaac
ttattgacaa
acaccgcaca
agcaagatta
aacgcgtaca
tactgactgt
tagggacatc
atcctatgat
tcactcgacc
ccggagtcta
tattcgggac

attgtaagat
gagaagctgt
ctctgagget
ctcaagtcat
caatcagcaa
tcagactaac
ttttcggtge
agaagacctt
catgaatgca
acctgtcaag
acgggtagaa
tctaccgeat
agagaatgat
actctcaacg
cagcacacct
tacatctgca
cgaatctcca
ctcttatcga
agattatatt
atactatccc
aggttgcact
tgtgatatta
gcttecggaca
tgacacccaa
gtgctctaaa
ggtacatgga
actattcgag
ccgegtatgg
agaagggaaa
tcagattcaa
gcaggccatce
accgcccaac
tcatttcett
agtcagcaac
aggtagtgtc
tactgatcca

gatgcttgat
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aacaacatgc
atccctgata
cagtggggaa
cgtgacaggc
tgcettggat
tagcacatct
acttagtctg
gctétggctt
gataagaggt
tagaagactt
cggtcgggga
caccaatagc
gaaagagagg
gtggtgacct
agcgatcttg
ctcggttceca
ctggcattge
atcaatgggg
ggaggaatag
tctgegttee
cggataccct
tqtggctgca
tctgcaacag
aatcggaagt
gtcacagaga
aggttagggt
gactgggtgg
ttcccagttt
tatgtaatat
atggctaagt
ttatctatca
acagfaacac
tatcagcgag
aaaacagcca
ccttgecagg
tatcccttgg

gataaacaag

23

agatgtacag
gatagacatt
tttgatgcaa
aatcttgata
aggttggcag
gctctcatta
gttttagcgt
gggaataata
ggacagatac
aagaaaaaat
ggcegteect
agttttcagt
caaagaatac
tagccatctc
taggcatacc
atcaagatgt
taaacaccga
ccgcaaatag
gtaaagaact
aagaacacct
catttgacat
gagatcactc
ggagggtatt
cttgcagtgt
ctgaagaaga
tcgacggcca
caaactaccc
acggagggct
acaagcgata
cttcatataa
aagtgtcaac
tcatgggggc
ggtcatcata
ctcttcatag
cttcagcaag
tcttctatag

caagactcaa

accctcectgg
catgcaatgt
cttatcaaaa
tatcaactga
aaagcaacag
cctatattgt
gttacctgat
ccctegatcea
ccaacagcag
tactgggaac
caatcgggag
catggaccgc
atggcgecttg
tgcagccgee
gactgcgatc
agtagatagg
atctacaatt
cagcggatgt
tattgtagat
gaactttatc
gagcgctacce
gcactcacat
ctttteccact
gagtgcaacc
ggattataac
ataccacgag
aggaglaggg
aaaacccaat
caatgacaca
geetgggegg
atccttgggce
cgaaggcaga
cttcteccect
tccttataca
atgccctaac
gaaccacacc

ccetgtatet

5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
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gcagtatttg
gcagcataca
agcattgccg
gagattctca
gagggttgga
taccggecgeg
attagattaa
ataaggcaaa
gagggcgegag
caaactactc
ccacctcatt
gagaatgata
cggagtactce
caacaagttt
gttcacaaga
tgtccececgg
aaaatggtcc
tgtggcagca
ccaagtcttt
gtgtcttacc
caacataata
tctgeggtta
actcatggag
aggggattte
taaggatata
aaatcaagcg
ccgtattgeg
tatgatcctc
gaatgcaggt
gctacacget
atctgegett
tctaaaagac
ccttetetet
gatagagttc
ccttgagtac
gaaggttaat
ggcggaaggg

acagcatatc
caacatcaac
aaatatccaa
aggatgatgg
aagatgacat
agctcgagtce
gtcttgtcgg
acaactcaag
catcagatta
tattactgga
ctcagccgac
aaacttggaa
catcccaggt
cggaagatcg
ctgtgcacgce
tcagaagagt
aéaactaagt
agaacaaggt
gttactcctg
caggaacttg
tcatccacgg
gtagatgccce
ggatttgcat
ttcgcattca
gcagaatctg
gctgagatge
gcaaaagcag
caggtattgt
gtttggccac
gattcagcgg
gaattcgagc
aaggcgatcg
gaggaccaga
ttagagtcaa
ctaagagatg
gggcggattt
atcttagctg

ccgcagtege
atgttttaaa
taccctctte
ggttagagaa
tgtatcacct
ctacgctgee
tagtcacttg
gaggatagca
tcctaccaga
aattaactgg
aatggaagaa
gggcagtgea
gtttagaaga
agaagaaaat
atgtagagaa
tcaacagcat
ttgcatggcet
ccgcagecaa
agcttgtcat
tgttgatgta
cggcacatct
tggcaaaaga
acggcgecegt
acctgcagga
tgactcacge
tgtgecetgtt
taaggagcca
ctttctttaa
gtgtcaaagt
agatttcaca
catgtataga
cacacccgaa
agaaacatgt
atgattttga
acaatgtggc
ttgctaaget

accagattgce
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ataacccggg
gttgtaaaga
ggggaattca
gccaggtcta
atcftttgcg
agtiggccat
attaagaaaa
cgggtaggac
gtcacacctg
gctaccactce
aatacttgaa
ccagactctc
attggctagt
ccaaattcac
gaaattgttg
ccgtacagat
ccatataaaa
caaattggtg
tgtgacacat
tgcagatatg
caggagccta
tctgggtaat
ccagctgett
gctcaaagac
aatagccact
gcgtctatgg
aatgtgcgca
aggaacaatc
agatacgata
cgatatcatg
atacgaccct
agacaactgg
aaaggaggca
tccatataag
agtatcatac
aacaaagaaa

acctttettt

24

tgagttcaag
ccaataaaac
gaatcgtcce
gcecggttgag
acgccaagaa
aatcagctag
aatgtgggty
atggcgaget
tcttcaccat
cctgacgagt
tcggectece
aaccacaatt
attgaggttc
aacacaaggt
ggatcatctt
ccggecattct
cagattcaaa
acgctgacce
acagatgaga
atgéagggca
tcagagaaaa
caagtctacg
gagccgtcag
actttgatcg
gtattctctg
ggccacccat
ccaaaaatgg
atcaacggat
tacgggaagg
ttgagagagt
atcaccaatc
ctcgeegegt
acctctacta
gagatggaat
tcgctcaagg
ttaaggaact

caagggaatg

cagcaccaag
ctattgtcte
tttactagtt
tcaactgcga
tcaaactgaa
tgctaatgtg
gtagcgggat
ccggtcecga
tagtcaagca
gtgacttcga
ctgacactga
ccaagataac
ctgactcaac
atggagaact
ggtctaataa
ggtttcactc
ggcatctgat
afaaggtagg
acaagttcac
gagatatggt
ttgatgacat
atgttgtagc
gtacattcge
gccteettee
gcttagaaca
tacttgagtc
tagactttga
acagaaagaa
tcattgggca
acaagagttt
tgagcatgtt
ttaggcgaaa
accgtctett
atctgacgac
agaaggaagt
gtcaagtgat
gggtcattca

7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

10140
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ggatagcata
taagaaacgt
gagcaagaat
taattggaga
acctcactte
ccctttcaat
catatatatt
gatctcaatt
ggtacagggt

ggaaatggtg
tgttaatcat

cttcatatac
ttcatctaaa
caacattgca
ttacttaaac
taacagctcg
atatgtcctg
cacgaggaac
agtggggtta
agattgggcc
aaatattgtc
attatctgge
actcaatcaa
aggtaggagg
attgactagg
gcatgcaatg
ttcctctaat
attgacgggg
gggtgagatce
cacttggttce
gatgagagtg
aatagctcat
ggcttatgga
caatataaac
acatagactg
gtcaccttat
agagggaéat

tctttaacca
atcactgact
cgtcggagag
tatcagacaa
ttcgaatgga
cccccaagtg
gtcagtgcta
gctgecaatcce
gacaatcaag
ttaacacaat
ttgattggcc
agcaaacgaa
ttagtgctaa
tctactatag
tacctgatga
caccccgatt
acccctgecce
atcggtgacc
ctaagtccta
agtctgtgta
cttaagaaac
gtgcatacag
gaagtaattc
aagcagattc
aggccacttg
ctgtttagag
atgtgttctc
ggtagaaaga
cttagcgtca
catcttccga
ccgtaccteg
atgtcaccac
gacaacgaag
tcagagtatc
gatgacggca
attcacatat

gtagtttatc

agagtatget
gcaaagaaag
ttgccacttt
tcaaactgtt
ttcatctaag
acccaactga
gagggggtat
aacttgctge
taatagctgt
tgcatcaagc
ataatttgaa
tattcaaaga
tatcaggcga
cacggctgtg
gttgcgtgea
ctaaccagtc
agctaggggg
cgggaactac
gtattatgac
acgaccctta
atacacaaag
aggataatga
atccacgtgt
aagggcttgt
gcatcaagag
acgatgtttt
tgacgctagce
tactgggtgt
gcggaggatg
gcaatataga
ggtcaaagac
atgtgaaagc
taaattggac
ttcgactatt
taactcagat
ccaatgattc

agcaaatcat
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agcgatgagt
agtagcctca
tataccgact
cgctecatgece
actaatggat
ctgtgatcte
tgagggatta
agcaagatca
aacgagagag
cagtgataat
ggatcgtgaa
tggagcaata
ccttagtgaa
cgagaacggg
gacatacttt
gtggattgaa
actgagcaac
tgettttgca
taacatctta
ctctttcaat
agtcctattt
ggcagaagag
cgcacatgct
tgacacaaca
gctgatgegg
ctcatctaac
agactatgca
atctaatcct
cacaagatgt
actgaccgat
tcaagagagg
tgctctaagg
tgetgetett
gtcceectta
gacattcacc
tcaaaggtta
getertgggt

25

caattgtctt
aaccgcaatc
gacctgcaaa
atcaatcagc
actacgatgt
tcaagagtcc
tgtcagaagc
cattgtcgeg
gtaaggtcag
ttcttcaagg
acaatcagat
ctcagtcaag
aacaccgtaa
cttcéaaagg
gattctgagt
gacatctctt
ctcéaatact
gagatcaagc
actaggccge
tttgagactg
gaaacttgtt
aaggcgttgg
atcatggaag
aacaccgtaa
atagttaact
aggtctaacc
cggaatagaa
gatactatag
gacagcggag
gacaccagca
agggccgecet
gcatcatccg
aaaattgcaa
cccacagcetg
cctgeatcete
ttcapggaag
ttatctctaa

tcaacagcaa
acgatcaaaa
agtactgtct
tgatgggett
ttgtaggaga
caaatgatga
tatggacaat
tcgeetgtat
atgactccce
aattgattca
cagacacatt
tcctcaaaaa
tgtectgtge
atttctgtta
tttccatcac
ttgtgcacte
caaggctcta
gattagaagc
ctggaaatgg
tcgegagtee
caaatccctt
ctgaattttt
caagctctat
tcaagattgc
actcgagcat
accccttagt
gctggtcacce
aacttgtaga
atgaacaatt
agaatcctcc
cgcttgegaa
tgttgatctg
gatctcggtg
ggaatctcca
tctacagggt
aaggagtcaa

tcgaatcact

10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360

25/30



cttcecgatg
tagctgetgt
agaactaagg
tgactttgeg
tcccacaata
tgtggtttet
cacccggaat
agcacttgaa
agacaatatc
caacattgca
ggtcaatcac
actattagtc
tctgetgtte
tcggttatge
aggcttatct
gaaaccatta
cccagctaat
cagggacact
acaagatatt
agaattagat
tgaacacaca
agggaccgceg
atgtgcaagg
tctcgaactg
gaacccccca
taggaatcta
atggagagag
atctgcagtg
atccaatcaa
tgtaagggag
tctactcatg
tgcatgtaga
tacatttgta
tttgtccaaa
aacagacatc
tactgcgcta

gaggacacta

acgacaacca
atcagggaag
acagtgacct
agacttgact
gagctaatga
tatgatgaag
tggatcageg
gtgctteteg
gtgttgtata
gctacaatat
gacgggtcac
tcttgecacte
ccgtetgtet
tgcectgtata
gcagaagaga
cttagttctg
ctatattaca
atcttggcat
ggcgctegag
ttgagegete
tcaccaaatc
tectectett
cacgggaatt
catgtgecege
cagcggeatt
caggcggagg
aatacagaag
ccctaccggt
agcttactgg
ggcegggteg
aacttgttca
ggggatatgg
catgaggtag
tcagatgaga
ctatccagtc
attgaagccg

gcggacacaa
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ggacatacga
caccggttgce
caaataagtt
tagctatctt
acattcttte
atacctccat
aagctcagaa
actgttctta
tgagtgactit
ctcatcccat
accaacttge
gacgcgtggt
tagatgataa
cggtgetett
agtgttcagt
agcaagtgag
tgtctcggaa
tgttgttece
tgaaagatdc
cagcaaggta
cggaggacga
ggtataaggc
ccttatactt
atgagactat
tcggaccgac
taccatgtaa
aaagcgatct
ctgtatcatt
atcaactgge
tgatcatcaa
cteegtgtte
agtgttacct
tgaggatgge
tcacactgac
ctttaccgag
ggggacaacc

ctcagatgac

tgagatcaca
agttccttte
tatgtatgat
taagagttat
aatatccagc
aaagaatgac
ttcagatgtg
tcagctctac
atataagaat
cattcattca
agacacagat
ctcaggttta
cctgagtgag
tgctacaaca
acttactgag
ctctatcatg
gagccttaat
ccaagagcca
attcacccga
tgacgcattt
ctacttagta
atctcacctt
ggcagaagga
ctattacaat
cccaacacag
ggatggattt
gacctcagat
gctgcactgt
taccaatctg
agtgttgtat
tacgaaagga
ggtatttgte
aaaaactcta
taggttattt
actaataaag
cgteegteca

ccagatcatc
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ttgcacctee
gagttactcg
cctagtcctg
gagcttaatc
gggaagttaa
gccataatag
gtccgectat
tatctgagag
atgccaggaa
agattgcatg
ttcatcgaaa
tatgcaggga
aagatgcttc
agagagatcc
tacctactgt
tctectaaca
ttgattaggg
ctacttgagt
caacctgcgg
acacttagtc
cgatacctgt
ctttectgtac
agcggagceca
acgctcttet
tttétgaatt
gtccaggagt
aaagcagtgg
gacattgaga
tctctgattg
gcaatgggat
tatattctct
atgggctatc
gtgcagcegge
acctcacagc
ttcttgagaa
ttctgtgcag

gctagtcaca

acagtaaatt
ggatggcacc
tatcggaggg
tagaatcata
tcggecagte
tgtatgacaa
tcgagtatge
taagaggcct
ttctacttte
cagtaggcct
tgtctgcaaa
ataagtatga
agctgatatc
Cgaaaataag
cagatgctgt
tagttacgtt
aaagagagga
técccttagt
cgtttttaca
aggttcattce
tcagaggaat
ctgaggtcag
ttatgagtct
caaacgagat
cagttgttta
tcegtecatt
gttacatcac
ttcctecagg
ccatgcattce
attacttcca
ctaatggcta
gaggtgggce
acggtacact
ggcagcgtgt
agaatatcga
agagcttggt
ttgacacagt
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12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580



cattcgatct
taccccctac
gcagatctta
tgtagtcagt
atacttgaag
caaagaaatg
catgaaaact
atcacatatt
tattagaaaa
ttagaaaaaa
tttggt

gtgatctaca
aatctctcta
gaggtcacaa
ctagtactta
cgtagtacct
tttacagaca
ataggcaacg
aataggctcce
aagttgcact
gttgecgegta

tggaggctga
cagacggtaa
tattgggtct
aaggtatgat
gccctaagta
cctetttatt
cagtcaaggg
ttttctagtt
ccgatccttt
attgttcttg
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gggtgatcte
aaagagaaca
tagagttgaa
ttctctggag
tttgaagtct
atacttgact
atactacagt
aactgagccc
aggactcgtg
aatgtagtcc

27

gcecgacacag
tcacttaaac
aatctcaata
gacctgatcce
gttctaggta
cgtgctcaac
aactgtgact
ttgttgattt
ttcgaattca
tgtcattcac

tgttcttatt
agtgcacaag
aagtaggtga
ctctaagaac
ttactaaact
aaaaattcta
cttaaagata
aatgatacta
aataattgtc
caaatctttg

14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15186
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YEU CAUBAO HO
1. Ching virut gay bénh Newcastle ¢6 kiéu gen VII da giam doc luc, trong do6 sb

luu gift cua chung da giam doc luc nay la CCTCC V201968.

2. Vacxin, trong d6 khéng nguyén clia vacxin ndy bao gdm chiing virut gy bénh

Newcastle c6 kiéu gen VII d4 giam ddc luc theo diém 1.

28
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