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Linh vue k§ thuit dwge dé ciap

Sang ché d& cdp dén paramyxovirut thudc lodi chim (APMV: avian
paramyxoviruses) va trinh ty APMV. Sang ché con dé cap dén vecto virut c6 xen doan va
biéu hién cc gen ngoai lai dé dfmg 1am v4t mang mién dich an toan @ bao vé chéng lai
nhiéu loai tic nhan gy bénh. Sang ché con @ cap dén vacxin vecto trong hé di truyén
nguoc dung d€ san xuit vacxin séng di duoc 1am giam ddc lyc. Ngoai ra, sang ché con @&
cép dén polynucleotit c6 thé ding dé tao ra cu triic tiéu don vi trong vecto biéu hién in
vitro hodc dung 1am trinh tur dé hop nhét vao vecto biéu hién in vivo thudc dang virut hoic

plasmit.

Séng ché dé cap dén virut APMV khong dugc cai bién va cai bién, céc phuong
phap tao ra va sir dung nd, va trinh ty ADN va protein nhét dinh. Cu thé hon, sang ché dé
cap dén virut APMV trong d6 hé gen nhu trong tw nhién cla virut da dugc bién ddi ("cc
dot bién APMV" hodc “APMV t4i td hop”) va cac phuwong phap tao ra va sir dung cac dot
bién APMV hoic APMV t4i td hop nay.

Tinh trang k§ thuit ciia sang ché

Trong linh vyc phat trién vacxin thi vacxin trén co s& vecto virut 13 mdt hudng
phét trién nhanh nhit. Nhidu vacxin dua trén vecto virut dang dugc trién khai 14m sang dé
phong cac bénh chuyén nhiém toan ciu quan trong nhu HIV, bénh lao va bénh sbt rét.
Céc vacxin vecto virut cho dong vat, vi du nhu vacxin vecto bénh dau ga ding cho dong
vét nudi va gia cim, vacxin vecto virut ecpet & loai chim ding cho gia cdm, va vacxin
vecto virut gdy bénh dau mua cho dong vt hoang dai, di dugc dua vao thi trudng. Con
céc vacxin vecto khac cho gia stic cling dang durge phét trién. Vacxin vecto virut ¢é wu
diém 1a ching c6 thé dugce sir dung mot cach an toan do dung khung vecto d3 duoc 1am

giam ddc lyc nhidu va khéng giy bénh cho dong vat. Nhuoc didm cta vecto virut hién
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duge st dung 13 sy c6 mit cia khang thé duoc truyén tir me hodc khang thé c6 duoc tir
14n bi chuyén nhidm trude. Cac khang thé nay s& trung hoa vecto virut dwa vao va do d6
lam giam tic dung cua vacxin vecto. Mot dong co chu yéu thic dy s phat trién vacxin
vecto 13 su xuét hién coa virut cim H5N1 ¢6 kha ning giy bénh cao xuét hién dau tién &
chau A va sau d6 & chau Au va chau Phi. Mgt sé vacxin vecto dy tuyén da dugc phat trién
bao gdm vacxin vecto trén co s& virut gdy bénh diu ga (Taylor et al, 1988), virut giy
bénh dau mua (Chambers et al., 1988), virut sacom Rous (Hunt et al, 1988), adenovirut
(Tang et al., 2002 , Gao et al, 2006), virut gdy bénh viém ndo ngua Venezuela (Schultz-
Cherry et al, 2000), virut gdy bénh Newcastle (US6,719,979, Veits et al., 2006, Swayne et
al, 2002, Park et al, 2006), virut ecpet gay viém nhiém thanh-khi quéan (Veits va cac ddng
tac gid 2003), virut ecpet ga tdy (Darteil et al., 1995), va adenovirut (Hoelscher et al,
2008, Toro et al, 2007). Cac vacxin vecto nay dd dugc danh gia hiéu qua & cac loai chim
nguyén thé, nhung cho dén nay chua c6 bdo céo nao cong bd hiéu qua cua chiung & chim
dd c6 sin kha ning sinh mién dich véi vecto virut va/hodc protein dugc ma hoa bdi cac

doan cai xen.

Ho virut Paramyxoviridae bao gdm ca céc tac nhan gdy bénh cho nguoi (virut
bénh s&i, virut bénh quai bi, virut gay bénh kho thd & tré em va virut hop bao hé hép) va
cho dong vt (virut bénh Newcastle va virut gy dich ta trau bo) cé tac dong 16n dén suc
khoé cong ddng ciing nhu nén kinh té toan ciu (Lamb et al., 2007). Cac thanh vién thudc
ho virut ndy dwgc xac dinh 12 c6 hé gen ARN soi don, déi mad, don soi. Ho
Paramyxoviridae bao gdm hai phin ho, cu thé 1a Paramyxovirinae va Pneumovirinae.
Theo hé théng phan loai lai gin ddy, phan ho Paramyxovirinae bao gdm nim giéng, d6 1
Morbillivirus, Henipavirus, Rubulavirus, Respirovirus va Avulavirus, cdn ho
Preumovirinae bao gdm Preumovirus va MetaPneumovirus (Mayo, 2002).
Paramyxovirut thugc loai chim (APMV) dugc phan loai 13 thudce gibng Avulavirus va
dugc xac dinh 13 gdm chin typ huyét thanh phan biét vé mit khang nguyén dya trén xét
nghiém t@c ché ngung két hong cau (HI hemagglutination inhibition) (Alexander, 1988).
Trong s6 9 typ huyét thanh nay, cac thé phan 1ap thudc kidu phu APMV-1 c6 thé gay

bénh c6 tinh tan sit cho gia cAm nudi cong nghi¢p va dugc phén loai 1a virut gy bénh
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Newcastle (NDV Newcastle disease virus) c6 doc luc cao (velogenic). Cac dang virut
NDV yéu hon duoc goi 14 thé phén 14p virut c6 ddc lyc vira (mesogenic) va virut c6 doc
Iuc yéu (lentogenic), trong d6 dang d6c Iuc yéu hau nhu khong gay ra tridu ching trong
gia cAm nudi. C4c thé phan 1ap APMV-2, 3, 6 va 7 ciing giy bénh cho gia cAm nudi. Cu
thé 13, sw nhiém céc thé phan lap APMV-2 va 3 c6 thé giy ra bénh dudng ho hip nhe va
cic van dé vé chét lugng va s6 luong tring (Bankowski et al., 1981; Redmann et al.,
1991; Tumova et al., 1979; Zhang et al., 2007). Cac thé phan 1ap APMV-6 va 7 dugc biét
1a chuyén nhiZm g tdy, vit va chim di cu va c6 thé gdy bénh dudng hé hip ma sau khi
nhiém khuén thir phat c6 thé bi bién chimg (Saif et al., 1997; Shortridge et al., 1980). Mit
khéc, cac thé phén 1ap APMV-4, 5, 8 va 9 d3 dugc phan l4p tir vit, chim nudc va cac loai
chim rimg khac nhung céc lodi chim ndy hiém khi thé hién céc triéu chimg 14m sang sau
khi nhiém virut (Alexander et al., 1983; Capua et al., 2004; Gough et al., 1984;
Maldonado et al., 1995; Shortridge et al., 1980).

Nguoi ta d3 x4c dinh trinh ty hé gen clia mot s6 thé phan lap NDV va st dung
chiing d€ 1am sang t6 yéu t§ quyét dinh khac nhau cta doc luc virut NDV (de Leeuw et
al., 1999; Krishnamurthy et al., 1998; Zou et al., 2005). Trong hai nim g?ln day, mot sb
trinh tr APMV khéc ngoai APMV1 d4 dugc cong bd, ching han-nhu sb truy cap Genbank
EU338414 cho APMV-2, EU403085 cho APMV-3, FJ177514 cho APMV-4, EU622637
cho APMV-6, FJ231524 cho APMV-7, FJ215863, FJ215864 va FJ619036 cho APMV-8,
EU910942 cho APMV-9. Ngoai thong tin vé trinh tu, chura biét nhidu vé cac yéu té doc
luc cla virut. Céc thé phan 1ap APMV 2-9 phin 16n dwoc phan 1ap tir chim di cu. Pang
Iru y 13, c6 rat it béo céo v& sy chuyén nhidm thir nghiém cac thé phan 14p nay & ga (Saif
et al., 1997). Vi cac APMV nay chu yéu nhiém & chim rimg, nhung trong mét s trudng
hop ciing da phan 13p dugc ching tir dan vat nudi cong nghiép (Zhang et al., 2007), ma
doi khi ciing biéu hién thanh bénh (Saif et al., 1997; Shihmanter et al., 1998; Shihmanter

et al., 1998), nén hiéu biét vé doc luc cia virut & gia cim 12 didu cin thiét.

Phén 16n cac thé phan 14p APMV gy bénh twrong déi nhe nhung bénh nay c¢6
thé bi trAm trong hon khi ¢6 m3t ddng thoi sy nhidm vi khuén hoic nhidm virut va c6 thé

anh hudéng dén gié tri kinh té. Dic biét 13, vio nim 1956 APMV-2 14n dAu tién dugc phan
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1ap nhur 13 tic nhan gdy bénh thit cp & ga mic bénh viém thanh khi quan cp & Southern
California (Bankowski et al., 1960). K& tir d6 da phan l4p dugc nhidu ching thudc typ
huyét thanh nay tir mot s6 loai chim, diéu d6 cho thiy 13 APMV-2 phén bé rong ri trén
thé gi6i (Andral et al., 1984; Bradshaw et al., 1979; Fleury et al., 1979; Goodman et al.,
1988; Lang et al., 1975; Lipkind et al., 1982; Lipkind et al., 1979; Zhang et al., 2006).
Theo béo cdo cua Bankowski et. al., sy phoi nhiém tir nhién cling nhu nhéan tao ga tdy mai
dang thoi ky dé trimg véi APMV-2 lam gidm rd rét ty 1€ né tritng va hiéu suét thu gia cAm
(Bankowski et al., 1981). Nhitng vi du ban diu vé dang phan lap APMV-4 la dang thu
dugc tir vit hoang di sin dugc trén dudng di cu Mississippi & My (Webster et al., 1976)
va tir ga, vit vd ngdng & Hong Kéng trong chwong trinh theo d5i bénh ctim gia cam

(Alexander et al., 1979). Ngoai thé phan I4p tir mong két deo nhin danh déu méc bénh

viém rudt sot xudt huyét (Gough et al., 1984), tit ca cac thé phan lap khic dudng nhu

khong gy bénh cho gia cAm va dugc nhin thdy 13 phan bd rong rai & chim nuéc trén
khip thé gi6i (Stanislawek et al., 2002; Tumova et al., 1989; Yamane et al., 1982). Gough
'va cac ddng tac gia da cho biét ring khéng c6 triéu ching 14m sang va thu dugc hiéu gia
HI rat thap (1:8 hodc nho hon) sau khi chuyén nhiém thé phan 13p tir mong két deo nhin
danh diu cho vit con mot tudn tudi va ga hai tudn tudi qua duong miii (Gough et al.,
1984). Tuong tu, céc thé phan 1ap APMV-6 dAu tién tir gia cAm nudi & Hong Kong trong
chuong trinh theo ddi bénh ctim gia cdm dugc bao cdo 1a khéng giy bénh cho ga dua trén
két qua hiéu gia HI thip & ga dugc chuyén nhiém thir nghiém (Shortridge et al., 1980).
Tuy nhién, d& ¢6 béo céo vé sy nhiém APMV-6 & gi tiy din t6i bénh hé hip thé nhe va
anh hudng t6i viée dé trimg (Alexander, 2003).

APMV-8 (Goose/Delaware/1053/76) dugc phén 13p 1an ddu & My tir ngdng
Canada sin dugc (Branta canadensis) (Rosenberger et al., 1974). Khao sat huyét thanh
hoc (tr ndm 1990 dén 1992) chim sin bin & mién Nam T4y Ban Nha cho thdy ty 12 hién
dién cta khang thé APMV-8 1én dén 43% trong s6 cac huyét thanh duoc thir nghiém
(Maldonado et al., 1995). Mot nghién ctru huyét thanh khac dé x4c dinh tinh trang cua vit
trdi khée manh con séng & New Zealand d6i véi su nhiém APMV cho thiy su c6 mat cua

khang thé APMV-8 trong 56% sé huyét thanh dwoc thir nghiém (Stanislawek et al.,
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2002). Warke et al (2008) da cho thdy 13 tir 16% dén 31% sb huyét thanh ga duoc kiém
tra c6 thé di c6 khang thé APMV-8. Nhung do hiéu gia cao vén c6 d6i véi APMV1, nén
c6 thé xay ra kha ning cho xét nghiém HI duong tinh sai vi huyét thanh khéng phan ung
rat ddc hidu trong thir nghiém HI. Chi véi ngoai trir mét s6 thé phan 14p APMV-8 & chim
nuée duge phan 18p khi cac quin thé nay dwgce theo ddi virut cim chim (Stallknecht et al.,

1991), gin nhu khong c6 thong tin v& ty 1€ hién dién va kha ning gy bénh cia virut nay.

Nho sy phat trién cac hé di truyén nguge cho hé gen ARN soi 4m tinh cua
NDV, nén d4 c6 thé cai xen céc trinh tw gen ngoai lai vao hé gen, do d6 c¢6 thé tao ra cac
vecto NDV tai t6 hop ding 1am vacxin va phép tri liéu gen (Krishnamurthy et al., 2000;
Peeters et al., 1999; Roemer-Oberdoerfer et al., 1999). Pi ¢ bao céo vé cic vecto NDV
tai t6 hop biéu hién céc protein virut la ching han nhwr protein HA cua kidu phu H1 cuia
virut cim A (Nakaya et al., 2001), protein VP2 virut gdy bénh Gumboro & ga (IBDV
Infectious Bursal Disease virus) (Huang et al., 2004), ngung két t6 hdng cu virut cim
chim thudc kiéu phu H5 (Veits et al., 2006; Ge et al., 2007) va kiéu phu H7 (Park et al.,
2006. Tuy nhién, hiéu qua éﬁa da phan céc vacxin nay méi chi duge chimg t6 & chim SPF
(specific pathogen free). NDV gy bénh tan sat cho gia cAm din dén nhitng ton thit kinh
té nghiém trong trong nganh cdng nghiép chin nuéi gia cAm. Vi vy, & phén 16n cic nuée
trén thé giGi, gi nudi cong nghiép thudng dugc ching ngira chéng NDV. Do d6, ga tir dan
bb me da dugc ching ngira thudng c6 mic khéng thé cao dwoc truyén tir me. Cac vacxin
NDV séng thong thudng c6 tic dung bao vé ngay ca khi c6 mit cac khang thé nay. Tuy
nhién, vacxin NDV tai t§ hop (tirc 1a ¢6 cai xen gen ngoai lai) thuong dugce lam giam doc
Iuc nhiéu hon so véi vacxin NDV sdng, do d6 hiéu qué cta ching c6 thé bj giam di khi c6
mat khang thé NDV tir me. Do d6, cin thiét tim kiém nén ting vacxin vecto c6 thé 1a co
s& tao ra vacxin c6 biéu hién khang nguyén khéc lodi an toan. Ly tudng 13, vacxin tai td
hop nay c6 thé gdy ra dép tmg mién dich thé dich manh, c6 thé sir dung duoc hang loat,

va khong dit tién.
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Ban chit k§ thuat ciia sing ché

Séang ché dé cap dén vacxin hodc ché phim chtra (i) APMV tai t6 hop va (ii) chét
mang dugc dung hodc ding dugce trong thii y. Sang ché bao gdm cac phuong phap cai
bién hé gen APMV dé tao ra virut hoic vecto virut APMV tii to hop APMV; APMYV cai
bién duoc tao ra bing cac phuong phap nay; trinh tw ADN va protein; va cac phuong
phép céc té bao chuyén nhidm va dong vét chi bing APMV tai t6 hop nhu vay d& thic
dAy qua trinh khuéch dai ADN ngoai sinh va protein dugc ma hod bdi ADN ngoai sinh,

bao gom protein c6 tinh khang nguyén, & cac t€ bao va ddng vat chii néu trén.

Mot khia canh theo sing ché dé& xuat virut APMV, trinh ty ADN va protein
tham gia vao qu4 trinh tao ra virut cai bién hosc tai td hop. Mot phuong 4n theo sang ché

dé cap dén trinh tir hé gen va protein cia APMV-2, 4, 6, hoic 8.

Mot khia canh khéc theo sang ché @& xuét virut APMV cai bién tai td hop, c6
do an toan ting 1én, dap tmg mién dich thé dich manh, va phwong phép tao ra céc virut ti

t6 hop nhu vay.

Mot khia canh khéc theo sang ché dé xuét vacxin hodc ché phém virut APMV
tai td hop c6 mirc d6 an toan ting 1én so v&i da biét vacxin APMV hoic c4c vacxin tai tb

hop khac.

Theo mot phuong 4n khéc, sang ché de xuat vecto virut khong duge cai bién va

APMV cai bién diing d biéu hién san phim gen trong co thé chu.

Mot khia canh khac theo sang ché dé xuit virut APMV tai td hop duoc cai bién
bang cach xen doan vio n6 ADN tir ngudn bat ky vao ving lién gen hodc vung khong
thiét yéu ctia h¢ gen APMV nay. Céc thé virut tai tb hop APMV duoc cai bién bing
phuong phap tong hop mang cic gen khac loai ma hoa va biéu hién khang nguyén, duoc

str dung theo sang ché dé tao ra ché pham hoic vacxin mdi.
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Mot khia canh khac theo sang ché dé xuit vecto virut APMV ma tao ra hé di
truyén ngugc, trong do vecto nay co thé duge sir dung 1am khung cho cac vacxin hodc ché

pham tai t5 hop & cac dong vat chu khéc nhau.

Theo mét khia canh, sang ché @ xuit duoc phém hodc vacxin ding dé gdy ra
dap tmg mién dich & dong vat chi dugc ching ngira ché phim hozc vacxin nay, ché phim
ho#c vacxin ndy bao gém chit mang dwoc dung va a virut APMV téi tb hop cai bién hodc
vecto virut. Theo m¢t khia canh khac nita theo sang ché, virut hodc vecto virut APMV tai
t6 hop nay bao gdm, trong ving khong thiét yéu ciia hé gen virut, ADN khac loai ma ho
protein c6 tinh khang nguyén thu dugc tir tdc nhan giy bénh, trong 6 ché phim hoic
vacxin nay khi dugc phan phéi cho co thé chil, ¢6 kha ning gay ra dap tmg mién dich dic

hi¢u véi protein duge ma hoa boi tac nhan gy bénh.

Mot khia canh khic theo sang ché @ xuit phwong phap gy ra dap tng mién
dich vé6i khang nguyén & dong vat, phuong phap nay gém chiing ngira cho dong vat bing
vacxin hogc dugc phdm chira virut APMV tai td hop cai bién hosc vecto virut ma chira va
biéu hién yéu t6 quyét dinh khang nguyén cia tic nhan gy bénh cho dong vit néu trén.
Theo mot khia canh khéc nita, sing ché dé xuét phwong phap giy ra dap ng mién dich

d6i véi khang nguyén & dong vat bang cach ding ché 5 co ban-ting cuong.

M0t khia canh khéc theo sang ché dé cap dén phwong phép biéu hién san phim

~gen trong t€ bao nudi cdy in vitro biang cach dua vao té bao nay virut A_PMV tai t6 hop

dugc cai bién, trong d6 gen nay co thé 1a protein c6 tinh khang nguyén thu duogc tir tac
nhén giy bénh.
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MO ta van tat cac hinh vé

Phin sau ddy md ta chi tiét, bing cach vi du, va khong dugc dy dinh nhim gidi
han sang ché & cac phuong an cu thé dugc md ta, c6 thé duoc hiéu khi tham khéo céc

hinh v& kém theo, trong d6:

Fig. 1 1 bang thé hién sy phan lap virut tir mot sb co quan ga sau khi chuyén

nhiém thtr nghiém bing APMV-2, 4, 6 trong trimg ga c6 phoi.

Fig. 2 12 bang thé hién céc két qua phén tich mé cia mot sb co quan ga sau khi

.chuyén nhiém thir nghiém bing APMV-2, 4, 6.

| Fig. 3 thé hién hiéu gia khang thé HI & ga SPF dugc chiing ngira thir nghiém
bang APMV-2, 4 hoic 6. C4c mAu huyét thanh ga dugc gom vao ngay 2, 4, 7, 14 va 28
sau khi chuyén nhiém dwugc dem di xét nghiém HI dé phan tich sy c6 mit ciia khang thé
HI.

Fig. 4 thé hién hidu gia khang thé HI & ga SPF va vit duoc chuyén nhidm thir
nghiém bang APMV-8. Ga va vit dwoc chuyén nhi®m qua dudng miii-miéng lidu 106
EID5( APMV-8. C4c miu huyét thanh dugc gom vao ngay 2, 4, 7, 14, va 28 bing cich
tiém trong mang bung (p. i.) va dugc phén tich bang xét nghiém HI bing khang nguyén
APMV-8. Hiéu gia huyét thanh HI (theo logy) dugc thé hién trén truc bén trai.

Fig. 5 thé hién sy phat trién ciia hiu gi4 khang thd HI & ga SPF trong lich trinh
chiing ngira co ban/ting cudng bing APMV-8. Ga SPF mdt ngay tudi duoc chuyén nhiém
vao ngdy 1 (co ban) va ngay 14 (ting cudng) véi lidu 100 EID5¢ APMV-8. C4c miu
huyét thanh dugc thu nhan vao ngay 7 va 14 p.i. sau lan chuyén nhi®m dau tién va ngay 7
va 14 p.i. sau lan chuyén nhiém thi hai. Huyét thanh nay duoc dem xét nghiém HI. Hicu
gia huyét thanh HI (theo log2) dwgc thé hién trén truc bén tréi.

Fig. 6 thé hién phan tich c4c san phdm RT-PCR bang dién di trén gel agaroza.

Céc md khi quan dugc liy vao ngay 2 p.i. tir nhitng con vit khéng dwgc chuyén nhim
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(C1-C5) va vit dugc chuyén nhiém APMV-8 (I1-15). C4c mé ndy duge 1am ddng nhit hoa
va diéu ché ARN cho RT-PCR. MAu déi chitng nuéc (W) duge diéu ché song song. San
phim phan tmg dirgc tach ra trén gel agaroza 1,5 %. Kich ¢& ciia the manh duoc khéng
ché bing cach st dung thang 100 bp (cdp bazo) (New England Biolabs). Kich ¢& ctia cac
manh ADN dugc thé hién & bén phai.

Fig. 7 12 bang thé hién sy phan 1ap virut tir ga va vit dugc chuyén nhiém thir
nghiém bang APMV-8. Sy phén 14p virut tir md ga duge thuc hién trong tring ga c¢6 phoi
va su phat hién ARN virut tir mé vit bing RT-PCR.

Fig. 8 12 bang thé hién két qua cia viéc xét nghiém mé mot sb co quan sau khi

chuyén nhim ga va vit Bic kinh bing APMV-8.

Fig. 9 thé hién sy phat trién ctia hiéu gi4 khang thé HI & ga SPF sau khi chuyén
nhim bang lifu APMV-8 khic nhau. Ga SPF mét ngdy tudi duoc chuyén nhim vao
ngdy 1 bang liéu giy nhidm khéc nhau (ID infectious dose) APMV-8 hoic dugc chuyén
nhiém gia bing méi treong chuyén van virut (VIM virus transport medium). Mau duogc
14y vao ngay 7 va 14 pi. va cac miu huyét thanh thu dwgc duge phan tich bang xét
nghiém HI. Hiéu gia huyét thanh HI (theo log2) dugc thé hién trén truc bén trai. Hiéu gié
trung binh hinh hoc (GMT geometric mean hiéu gia) ctia cac miu huyét thanh dugc thé
hién & hang thip nhét.

Fig. 10 thé hién sy phat trién ciia hidu gia khang thd HI & vit Bic kinh sau khi
chuyén nhi€m bang cac liéu APMV-8 khéac nhau. Vit Bic kinh SPF mét ngiy tudi duoc
chuyén nhidm vao ngiy 1 bing lidu gdy nhidm (ID) APMV-8 khac nhau hodc dugc
chuyén nhiém gia bing méi trudng chuyén vén virut (VIM). M4u dugc 14y vao ngdy 7 va
14 p.i. v c4c miu huyét thanh thu dwgc dugc phan tich bang xét nghiém HI. Hiéu gia
huyét thanh HI (theo log2) duogc thé hién trén truc bén trai. Hiéu gi4 trung binh hinh hoc
(GMT) ctia cac mAu huyét thanh dugc thé hién & hang thip nhit.

Fig. 11 12 bang thé hién cac SEQ ID NO cua céc trinh ty ADN va protein trong

ung.
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Fig. 12 thé hién trinh ty hé gen c6 chidu dai diy di cua ching APMV-8
(APMV-8: SCWDS ID: MA-7, dugc phan 14p tir vit troi) va ban dd di truyén cta hé gen
APMV-8 c6 chiéu dai ddy du.

Fig. 12 con thé hién trinh ty ADN (SEQ ID NO:2) ma hoa Nucleoprotein (NP)
APMV-38 va trinh tu protein NP (SEQ ID NO:3).

Fig. 13 thé hién trinh tw ADN (SEQ ID NO:4) ma hoa Protein Phospho APMV-
8 (P) va trinh tr protein P (SEQ ID NO:5). |

Fig. 14 thé hién trinh tw ADN (SEQ ID NO:6) m ho4 Protein nén ctia APMV-
8 (M) va trinh tu protein M (SEQ ID NO:7).

Fig. 15 thé hién trinh ty ADN (SEQ ID NO:8) mé hoa Protein dung hgp cua
APMV-8 (F) va trinh ty protein F (SEQ ID NO:9).

Fig. 16 thé hién trinh ty ADN (SEQ ID NO:10) ma hoa Ngung két t6 hdng ciw/
neuraminidaza (HN) cia APMV-8 va trinh tu protein HN (SEQ ID NO:11).

Fig. 17 thé hién trinh tw ADN (SEQ ID NO:12) ma hoa APMV-8 Polymeaza
(L) va the L trinh tir protein (SEQ ID NO:13). This APMV-8 L(1) protein duoc dich ma
tir codon ATG nim & vi tri 8273-8275 cia SEQ ID NO:1.

Fig. 18 thé hién trinh tr protein (2) cua Polymeaza (L) APMV-8 (SEQ ID
NO:14). Protein APMV-8 L(2) nay dugc dich mi tir codon ATG nam & vi tri 8297-8299
ciia SEQ ID NO:1. SEQ ID NO:14 khéng chira 8 axit amin dAu tién cia SEQ ID NO:13.

Fig. 19A 12 biéu dd dong chay cua hé di truyén ngwoc APMV-8. Fig. 19B thé
hién két qua ciia sy sao chép cia virut APMV-8 trong cac té bao MDCK.

Fig. 20 thé hién két qua xét nghiém HI cua ga gid cong nghiép 2 tudn sau khi
dung vacxin APMV-8. '
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Fig. 21 thé hién két qua xét nghiém HI cta ga gio cong nghiép 4 tudn sau khi
ding vacxin APMV-8.

Fig. 22 the hién céc két qua cua xét nghiém HI sau khi dung vacxin in ovo vao

ngay 18 (nghién ctru 1).

Fig. 23 thé hién cac két qua cta xét nghiém HI sau khi dung vacxin iz ovo vao

ngay 19 (nghién ciru 2).

Fig. 24 the hién cac két qua cia xét nghiém HI sau khi dung vacxin in ovo vao

ngay 18 (nghién ciru 3).

Fig. 25 thé hién trinh ty hé gen c6 chidu dai diy du 5’ (5'-FLG) va hé gen c6
chiéu dai diy du 3’ (3'-FLG), bao gdm trinh tu nim canh suon.

Fig. 26 thé hién ban d6 plasmit cia pcNDA-NP, pcNDA-P, pcDNA-L, vi
pcDNA3-T7.

Fig. 27 thé hién ban d6 plasmit cia pUC18-MG-APMV-8 va pCITE4A-EGFP.
Fig. 28 thé hién ban db plasmit cia pUC57-FL-APMV-8.
Fig. 29 thé hién trinh ty hé gen mini APMV-8.

Fig. 30 thé hién su sip hang thing hang trinh tir protein NP va mirc ddng nhét
trinh ty & mic ADN va protein.

Fig. 31 thé hién sy sip hang thing hang trinh ty protein P va mirc dong nhit
trinh tuy & mirc ADN va protein.

Fig. 32 thé hién sy sip hang thing hang trinh ty protein M va mirc ddng nhit
trinh tu & mac ADN va protein.
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Fig. 33 thé hién sy sdp hang thing hang trinh ty protein F va mirc ddng nhit
trinh tu & mirc ADN va protein.

Fig. 34 thé hién su sip hang thing hang trinh ty protein HN va mitc ddng nhét
trinh tu & mirc ADN va protein.

Fig. 35 thé hién sy sip hang thing hang trinh tu protein L va mirc dong nhéat
trinh ty & mirc ADN va protein.

M5 ta chi tiét sang ché

Can luyu ¥ 13 trong phin mé ta ndy va dic biét & trong yéu ciu bao hg, cac thuat

ngit ching han nhu “c6 chira”, “chira’ va céc tir tvong tw c6 thé c6 nghia duge chip nhin
trong luét patent M§; vi du, céc tir ndy c6 thé c6 nghia 1 “gdm c6”, “gdm”, “gdm ca”, va
cac tir tuong tu; va cac thuat ngir chéng han nhu “chi yéu bao gdm” va “chu yéu 1a bao
gdm” ¢6 nghia nhu dugc néu trong lujt patent MY, vi du, céc tir nay cho phép su c¢6 mit
cia cac thanh phén khéng dugc chi ra, nhung loai trir c4c thanh phin duge tim thiy 1a da

biét hodc thanh phan anh hudng dén dic tinh co ban hodc méi cia sang ché.

Trur khi dugc luu y khac di, cac thudt ngii khoa hoc duge sir dung theo nghia
thong thuomg. C6 thé tham khao dinh nghia cia cac thuat ngit chung trong linh vyc sinh
hoc phén tir trong Benjamin Lewin, Genes V. do Oxford University Press xuit ban, 1994
(ISBN 0-19-854287-9); Kendrew et al. (eds.), The Encyclopedia of Molecular Biology,
published by Blackwell Science Ltd., 1994 (ISBN 0-632-02182-9); and Robert A. Meyers
(ed.), Molecular Biology and Biotechnology: a Comprehensive Desk Reference,
published by VCH Publishers, Inc., 1995 (ISBN 1-56081-569-8).

Céc mao tir s6 it “a’, “an”, va “the” bao gdm nghia sé nhidu trir khi ndi dung rd
rang chi dinh khac di. Tuong ty, tir “hodic” dwgc du dinh dé bao gom “va” trir khi néi dung
15 rang chi dinh khéc di. Cum tir “hodc” ding dé chi thanh vién bét ky ciia mét danh sach
cu thé va ciing bao gdm két hop bat ky cua cac thanh vién thude danh sach do.
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Can luu y trong ban mé ta ndy va yéu cdu bao hd kém theo va/hoic cac doan
trong do6, thuét ngir “Paramyxovirut thudc loai chim” hoic “APMV” dugc sir dung thay d6i
cho nhau, va ding @ chi va bao gbm APMV-1, APMV-2, APMV-3, APMV-4, APMV-5,
APMV-6, APMV-7, APMV-8, va APMV-9.

Thuit ngir “dong vat” duge ding trong ban mo ta niy bao ham tit ca cic dong vat
c6 vi, chim, va ca. Pong vit nhu dugc sir dung & ban md ta nay cb thé dwge chon tir
nhém gém ngua (vi du, ngua), ch6 (vi du, ché, chdn guld, cdo, chd sobi, chod rig), méo
(vi dy, su tir, hd, méo nha, meo hoang, méo to khac, va cac giéng meo khac bao gf‘)m béo
gépa va meo rung linh), ctru (vi dy, ctru), bo (vi du, gia stc), lon (vi dy, lgn), ciru (vi dy,
ctru, dé, lamas, bo ring bizon), gia cAm (vi du, ga, vit, ngdng, ga tay, chim cut, ga 16i, vet,
chim sé, diéu hau, qua, da didu, da diéu sa mac Uc va da didu diu meo & Uc), dong vat
linh trudng (vi du, bd ban hau, phu hiu, khi, con vuon, khi khong duéi), nguoi, va ca.
Thuat ngit “dong vat” ciing bao gdm ddng vat don 1¢ & tht ca cac gia doan phét trién, bao

gom ca giai doan phdi thai va cac mang bau.

Céc thuét ngit “polypeptit” va “protein” dugc st dung thay ddi cho nhau trong

bédn m6 t4 ndy dung d€ chi polyme ciia cac goc axit amin lién tiép.

Céc thuit ngit “axit nucleic”, “nucleotit”, va “polynucleotit” dugc sir dung thay
dbi cho nhau va ding dé chi ARN, ADN, ADN bé trg (cDNA ADN bb trg), hodic cRNA
(bb trg ARN) va céc dan xuét cua ching, ching han nhu céc chét chira khung chinh dugc
cai bién. Can nhan thirc ring sang ché d& xuét cac polynucleotit chira trinh tir bd trg véi
cac trinh tyr durgc mo ta trong ban mé ta nay. “Polynucleotit” duge du tinh trong sang ché
bao gdm ca sgi thudn (tir 5’ dén 3’) va soi bd tro nguge (3’ to 5°). Céc polynucleotit theo
sang ché c6 thé dugc tao ra theo cac cach khac nhau (vi du bﬁng cach téng hop héa hoc,
bang cach nhan dong gen v.v.) va c6 thé c6 cac dang khac nhau (vi du mach thing hoic

mach nhénh, soi don hodc soi d6i, hodc dang lai cua chiing, doan moi, mau do v.v.).

Thuét ngit “ADN ctia hé gen” hoic “hé gen” dugc sir dung thay d6i cho nhau va
ding d chi thong tin ¢ dic tinh di truyén cia co thé chu. ADN cia hé gen gdm c6 ADN
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cta nhén (cdn duge goi la ADN nhiém sac thé) ma con bao gdm ca ADN ciia lap thé (vi
du, luc lap) va co quan té bao khac (vi du, ty thé). ADN cua hé gen hodc hé gen dugc du
tinh theo sang ché con ding d& chi ARN cua virut. ARN c6 thé 13 ARN sgi duong tinh
hodc s¢i 4m tinh. Thuat ngir “ADN ciia hé gen” dugc du tinh trong sang ché bao gdm
ADN ciia hé gen chira trinh tir bd trg véi céc trinh ty dugc mé ta trong ban mo ta nay.
Thuét ngit “ADN ctia hé geﬁ” con ding @ chi ARN théng tin (mRNA), ADN bd trg
(cDNA), va ARN b6 trg (cRNA). Thuét ngir “RA (axit nucleic) hé gen” nhu duge st dung
& ban m6 ta nay bao gdm ARN, ARN théng tin, ARN b trg, ADN va ADN b4 trg.

Thuét ngit “gen” duge sir dung ding dé chi chung doan polynucleotit bat ky c6
chirc ning sinh hoc. Do 46, gen hodc polynucleotit bao gdm cac intron va exon nhu trong
trinh tur hé gen, hodc chi céc trinh ty ma hoa nhu trong ADN bb tro, ch'fmg han nhu khung
doc m& (ORF open reading frame), bit d4u tir codon bit diu (codon metionin) va két thuc
bang tin hiéu két thic (codon két thic). Gen va polynucleotit ciing cé thé bao gém ving
diéu hoa bidu hién ciia ching, ching han nhu ving khéi dau phién mi, ving dich ma va
ving két thiic phién ma. Do d6, ciing bao gdm gen khéi ddu va ving gén két ribosom (néi
chung cac yéu té didu hoa nay nim trong khoang tir 60 va 250 nucleotit & phia trén codon
bét d4u cia trinh tir ma hoé hodc gen; Doree S M va céc ddng tac gia; Pandher K va cac
dong tac gia; Chung J Y va cac ddng tic gid), gen két thiic phién mi (n6i chung gen két
thiic nam trong khoang 50 nucleotit phia sau codon két thiic cia trinh ty mi ho4 hodc gen;
Ward C K va cac ddng tic gia). Gen hoic polynucleotit con dung dé chi manh axit nucleic
biéu hién ARN théng tin hoic ARN chirc ning, hoic mi hoa protein cu thé, va bao gdm

trinh tu diéu hoa.

Thuit ngit “ADN khac loai” nhu dugc sir dung & ban md ta nay ding dé chi
ADN thu dugc tir mét sinh vat khac, ch?a.ng han nhu dang té bao khac hoac loai khac so
v6i loai tir ngudi nhan. Thuét ngit ndy cling bao gdm ADN hodc méanh cta ching trén
cling mdt hé gen ctia ADN co thé chi trong 36 ADN khéc loai dugc cai xen vao viung cia

h¢ gen ma khéc véi vi tri ban dau caa né.
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Nhu duge st dung & ban mé ta ndy, thuit ngit “khang nguyén” hodc “chét sinh
mién dich” ding @ chi mét chét gay ra dép g mién dich dic hidu trong co thé chi dong
vat. Khang nguyén nay 13 toan bd co thé, bi giét, lam giam ddc lyc hoac con séng; cAu
triic tiéu don vi hodc phén co thé sinh vat; vecto tai td hop chira ph?m cai xen c6 dic tinh
mién dich; miu hojic méanh ADN c6 kha ning gy ra dap tmg mién dich khi dugc trinh
bay dén co thé chii dong vat; polypeptit, bidu vi, hapten, hogc két hop bét ky ciia ching.
Theo cich khac, chat sinh mién dich hoic khang nguyén c6 thé chira doc t6 hoic chit

khéng doc 3.

Thuét ngir “protein hodc peptit c6 kha ning sinh mién dich” nhu dugc sir dung &
ban mo ta nay bao gdm cac polypeptit c6 hoat tinh mién dich véi nghia 13 khi dugc cip
cho co thé chi, c6 kha ning giy ra dap tmg mién dich thudc dang thé dich va/hoiic t& bao
chéng lai protein may. Tt hon néu manh protein c6 hoat tinh mién dich v& co ban gidng
nhu hoat tinh ctia phén tir protein toan phan. Do d6, manh protein theo sang ché chira
hoic chii yéu chira hodc bao gdm it nhit mot l;iéu vi hogic phan quyét dinh tinh khéng
nguyéﬁ. Thuét ngit protein hodc polypeptit "c6 kha ning sinh mién dich", nhu dugc st
dung & ban md ta nay, bao gdm trinh tr protein véi chidu dai diy du, cac chét twong tur
cta ching, hoic phin sinh min dich ctia ching. Thuat ngit " méanh c6 kha ning sinh mién
dich" ding @& chi manh protein bao gdm mot hogc nhidu biéu vi va do d6 gy ra dap ing
mién dich d néu trén. C4c méanh nhu vy c6 thé duoc nhén dién béng cach sir dung mot
sd k¥ thuat 1ap ban dd bidu vi bit ky, da biét trong linh vyc k§ thuat nay. Tham khao, vi
du trong 4n pham, Epitope Mapping Protocols in Methods in Molecular Biology, Vol. 66
(Glenn E. Morris, Ed., 1996). Vi dy, biéu vi mach thing c6 thé dugc x4c dinh vi du, bang
cach tong hop vao cling mot lic mot sb lugng 16n peptit trén chit mang rén, cac peptit
ndy turong tng v6i phin phan tir protein, va cho peptit phan g vé6i khang thé trong khi
ma c4c peptit ndy van gin véi gin véi chit mang. Cac k§ thuat nhu vy di duoc biét dén
trong linh vyre k¥ thudt nay va dugc md ta trong, vi du, patent My s6 4,708,871; Geysen et
al., 1984; Geysen et al., 1986. Tuong tu, cac biéu vi cdu dang dugc nhan dang mét cach

dé dang bang cach x4c dinh ciu dang khong gian ctia c4c axit amin ching han bing phan
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tich tinh thé hoc tia X va cong hudng tir hat nhan hai chidu. Xem vi du trong 4n phim:

Epitope Mapping Protocols, dd néu & trén.

Thuét ngit “protein hodc peptit c6 kha ning sinh mién dich” con du dinh bao
g0m céc khuyét doan, bd sung va thay thé vio trinh tw, mién 1a polypeptit thuc hién chirc
ning tao ra dap ing mién dich nhur dwgc xac dinh trong ban mo ta ndy. Thuat ngit "bién
thé bao toan" ding d& chi viéc thay thé gdc axit amin gbc c6 hoat tinh sinh hoc tuong tu,
hoic thay thé nucleotit trong trinh tu axit nucleic sao cho gbc axit amin dugc ma hoa
khong thay dbi hoic 1a gbc khac tuong dwong vé& mit sinh hoc. Lién quan dén khia canh
ndy, céc thay thé duge wu tién dic biét s& thudng 13 bao toan vé ban chét, tic 1 cac thay
thé ndy xay ra trong mot ho axit amin. Vi dy, cac axit amin thudng dugc chia thanh bén
ho: (1) ho axit--aspartat va glutamat; (2) ho kiém-lysin, arginin, histidin; (3) ho khong
phén cyc-alanin, valin, loxin, isoloxin, prolin, phenylalanin, metionin, tryptophan; va (4)
ho phéin cuc khong mang dién tich-glyxin, asparagin, glutamin, xystin, serin, threonin,
tycolophan. Phenylalanin, tryptophan, va tycolophan d6i khi dugc phan loai 13 axit amin
thom. Vi du v& bién thé bao toan bao gbém viéc thay thé mét gbc ky nudce ching han nhu
isoloxin, valin, loxin hodc metionin béng mot géc ky nuée khac, hoac thay thé mot géc co
cuc béng géc c6 cuc khac, chﬁng han nhu thay thé arginin cho lysin, axit glutamic cho
axit aspartic, hodc glutamin cho asparagin, va céc gbc twong tur; hodc thay thé bao toan
tuong ty mot axit amin bing axit amin c¢6 lién quan vé mit cAu triic s& khong c6 tac dong
16n dén hoat tinh sinh hoc. Cac proteins c6 vé co ban trinh tir axit amin gidng nhw phan tir
tham khao nhung c6 thay thé axit amin d6i chit that v& co ban khong lam thay dbi tinh
sinh mién dich ciia protein, do d6, vin ndm trong dinh nghia nhu 1a polypeptit tham khao.
T4t ca cac polypeptit dugce tao ra bang cac ci bién nay déu bao ham trong ban mo ta nay.
Thuét ngit "bién thé bao toan" cling bao gém viéc sir dung axit amin duoc thé thay cho

‘axit amin gdc khong dugc thé min 13 khang thé dugc sinh ra chéng lai polypeptit dugc

thé ciing phan tmg mi&n dich véi polypeptit khong dugc thé.

“Te bao vat chi” dung d€ chi t€ bao chua c6 nhan dién hinh hodc c6 nhan dién

hinh d4 bj bién d6i di truyén, hoic c6 kha ning dwgc bién ddi di truyén bing cach dua vao
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polynucleotit ngoai sinh, ching han nhu plasmit tai t§ hop hoic vecto. Khi dé cap dén cac
té bao duge bién ddi di truyén, thuat ngir nay dung dé& chi ca té bao dugc bién dbi ban diu
va thé hé con ciia n6. Cac polynucleotit ¢6 trinh tr mong mubn c6 thé duoc cai xen vao
vao vecto nhan dong hofc vecto biéu hién thich hop, va dén Irot minh vecto nay c6 thé
dugc dua vao té bao vat chi thich hop dé sao chép va khuéch dai. C6 thé dua céc
polynucleotit vao t& bao vét chi theo phuong phap bt ky da biét trong Iinh vuc k¥ thuat
ndy. Céac vecto chira polynucleotit qaun tdm c6 thé dwoc dwa vao t& bao vat chu theo
phuong phap bét ky trong s6 cac phuong phap thich hgp, bao gdm phwrong phap hép thu
tryc tiép, sw nhip ndi bao, chuyén nhiém, giao phdi £, duc 13 dién, chuyén nhidm st dung

canxi clorua, rubidi clorua, canxi phosphat, DEAE-dextran, hoic c4c chét khéc; phuong
| phap bin pha gen; k§ thuat lipofection (12 k¥ thuat dung liposom dua chat liéu di truyén
vao té bao); va chuyén nhidm (trong d6 vecto 1 c6 tinh chuyén nhidm, ching han nhu,
vecto virut retro). Viéc Ira chon vecto hodc polynucleotit dua vao thudng tuy thude vao

dac diém cua t€ bao vit chu.

Mot "dap tmg mién dich" ddi véi ché phim hoic vacxin 13 su thay dbi trong co thé
chu dép tmg mién dich qua trung gian té bao va/hoic khang thé déi véi ché phim hoic
vacxin quan tAm. Thong thudng, "dép tmg mién dich" bao gbm nhung khong chi giéi han
trong s6 mot hodc nhiéu tac dung sau day: san xuét khéang thé, té bao B, té bao T trg gidp,
va/hoidc té bao T gy doc té bao, huéng dic hi¢u véi khang nguyén hodc cac khang
nguyén trong ché phim hodc vacxin quan tdm. Tét hon néu, co thé chu s& thé hién dap
tmg mién dich trj liéu hodc bao vé sao cho tinh d& khang véi sy nhiém méi s& duge tdng
1€n va/hodc d nghi€m trong 14m sang ciia bénh dugc giam di. Tac dung bao vé nhu viy
s& duge thé hién bf’mg su giam di hogc khong c6 céc triéu chimg thong thudng thé hién &
co thé chu bj nhiém, thdi gian thu nhan nhanh hon vi/hogc hidu gid virut thip hon & co
thé chu bj nhidm.

Mot phuong 4n cia sang ché dé xuét trinh ty hé gen ADN va trinh tu protein
dugc md hoa cia APMV-8. Trinh ty ADN hé gen bd tro (cDNA) cua chung APMV-8
theo sang ché c6 trinh tr polynucleotit nhu dwgc néu trong SEQ ID NO:1. Trinh ty ADN
b6 trg hé gen APMV-8 (SEQ ID NO:1) c6 mirc ddng nhét trinh ty 48% so véi ADN hé
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gen cia APMV-1 (SEQ ID NO:15), mirc ddng nht trinh tr 12 61% so v6i ADN hé gen
cia APMV-2 (SEQ ID NO:16), mirc ddng nhét trinh tir 13 47,2% so v6i ADN hé gen cia
APMV-3 (SEQ ID NO:17), mitc ddng nhét trinh tir 13 47,6 % so v6i ADN hé gen cia
APMV-4 (SEQ ID NO:18), mitc ddng nhat trinh tr 1a 52% so v&i ADN hé gen cia
APMV-6 (SEQ ID NO:19), mitc ddng nhét trinh trr 1a 53% so v&i ADN hé gen cia
APMV-7 (SEQ ID NO:20), mirc ddng nhét trinh tir 13 99,1% so véi ADN hé gen cua
APMV-8 (SEQ ID NO:37), mirc déng nhit trinh tr 13 96,5% so v&i ADN hé gen cua
APMV-8 (SEQ ID NO:38), mic dong nhét trinh tir 13 96,4% so véi ADN hé gen cia
APMV-8 (SEQ ID NO:39), mirc dong nhit trinh ty 13 48% so véi ADN hé gen cia
APMV-9 (SEQ ID NO:40). Theo mdt phuong 4n khac, sang ché @& xuét polynucleotit c6
trinh tir nhu dugc néu trong SEQ ID NO:1, 2, 4, 6, 8, 10 hoic 12, va bién thé hodc manh

cua chung. Séng ché con gom sgi bo trg véi polynucleotit duge mé ta trong ban mo ta

nay. Con theo mdt phuong 4n nita, sang ché dé xuét a polypeptit c6 trinh tw nhu dugc néu -

trong SEQ ID NO:3, 5,7, 9, 11, 13 ho#c 14, va bién thé hodc manh ctia ching.

Ngodi ra, cling dy dinh ring cac chét .tuorng dong cta polynucleotit hodc
polypeptit tir ching APMV, ching han nhu APMV-8, APMV-2, APMV-4, APMV-6 13
nim trong pham vi sing ché. Nhu duoc sit dung & ban mo ta ndy, thuat ngir “cic chét
tuong dong” bao gdm céc dong ding thich hop, cac chit trong tir va cc ban sao. Thuat
ngit “cac chit twong ty” ding dé chi hai polynucleotit hodc polypeptit ¢6 chirc ndng nhu
nhau ho3c twong tir nhau, nhung d tién hod mét cach riéng ré frong céc sinh vét khong c6
lién hé v6i nhau. Thuit ngit “cac dong déng thich hop” dimng dé chi hai polynucleotit hoic
polypeptit tir cc lodi khac nhau, nhung d3 tién ho4 tir mét gen td tién chung trong qua
trinh hinh thanh loai. Thong thuong, cac dong déng thich hop ma hoa polypeptit c6 chirc
ning gidng nhau hoic twong tr nhau. Thudt ngi “cic ban sao” ding dé chi hai
polynucleotit hodc polypeptit c6 lién hé thong qua qua trinh sao chép trong hé gen. Cac
ban sao thudng c6 chirc ning khac nhau, nhung cic chirc ning nay c6 thé c6 lién hé véi
nhau. C4c chat twong tu, cac ddng déng thich hop, va cic ban sao cua polypeptit APMV
kiéu dai c6 thé khac véi polypeptit APMV kiéu dai boi céc cai bién sau dich ma, boi su

khéc biét trinh tw axit amin, hoic & ca hai yéu t6 nay. Cu thé 13, cac chit tvong ddng theo
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sang ché thuong s& thé hién mirc ddng nhét trinh tw it nhét 13 80-85%, 85-90%, 90-95%,
hodc 95%, 96%, 97%, 98% , 99% v&i toan bd hodc mot phén trinh tu polynucleotit hodc
polypeptit cia APMV-8, va s& thé hién chtrc ning twong tu.

Theo mot phuong 4n khac, sang ché @& xuit ADN bd tro hé gen cia APMV-8
co trinh ty nhu dugc néu trong SEQ ID NO:1. Con theo mdt phuong 4n nita, polynucleotit
nay 1 soi bd trg ngugc ciia polynucleotit c6 trinh ty nhu duge néu trong SEQ ID NO:1.
Con theo mdt phwong 4n nita, polynucleotit ndy hodc sgi bb trg nguge cia polynucleotit
theo sang ché c6 mirc déng nhét trinh tr it nhét 13 70%, it nhit 75%, it nhit 80%, it nhét
85%, it nhat 1a 90%, it nhat 95%, 96%, 97%, 98% hodc 99% so véi polypeptit ¢ trinh tur
nhu dugce néu trong SEQ ID NO:1.

Theo mét phuong 4n, sang ché dé xuét ménh polynucleotit ma hoa polypeptit
clia AMPV-8, ching han nhu polynucleotit ma hoa polypeptit ¢6 trinh tu nhu dwgc néu
trong SEQ ID NO: 3, 5, 7, 9, 11, 13 hoic 14. Theo mot khia canh khéc nira, sing ché d&
xuét polynucleotit ma hoa polypeptit c6 mirc dong nhat trinh tu it nhit 1a 70%, it nhit
75%, it nhat 80%, it nhit 85%, it nhit 1a 90%, it nhit 95%, 96%, 97%, 98% hoic 99% so
v6i polypeptit ¢é trinh tr nhu duge néu trong SEQ ID NO: 3, 5,7, 9, 11, 13 hoic 14, hoic
bao toan bién thé, bién thé alen, dang twong ddng hodic manh c¢6 kha ning sinh mién dich
chira it nhit tAm hoc it nhit mudi axit amin lién tiép cia mot trong s cac polypeptit nay,

hoic két hop cuia cc polypeptit nay.

Theo mot phuong 4n khic, sang ché dé xuit polynucleotit ¢6 trinh ty nucleotit
nhu duge néu trong SEQ ID NO:1, 2, 4, 6, 8, 10, hoic 12, hoic bién thé ciia chung. Con
theo m¢t phwong 4n nita, polynucleotit ndy 13 sgi bd trg nguoc cia polynucleotit ¢é trinh
ty nhu dugc néu trong SEQ ID NO:1. Theo mot khia canh khac nita, sang ché d& xuit
polynucleotit hoic sgi bd trg ngugc ciia polynucleotit c6 mirc ddng nhét trinh tu it nhét 13
70%, it nhat 75%, it nhét 80%, it nhat 85%, it nht 12 90%, it nhit 95%, 96%, 97%, 98%
hoic 99% so v&i mét trong s6 polynucleotit ¢6 trinh tr nhu dwgc néu trong SEQ ID
NO:1,2, 4, 6, 8, 10, hoic 12, hodc bién thé cua ching.
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Theo mdt phuong 4n khac, sing ché d& xuat polypeptit c6 mirc ddng nhét trinh
tur it nhét 13 70%, it nhit 1a 75%, it nhét 1a 80%, it nhAt 13 85%, it nhit 1a 90%, it nhit 1a
95%, 96%, 97%, 98% hodc 99% so vdi polypeptit cé trinh ty nhu dugc néu trong SEQ ID
NO:3, 5, 7,9, 11, 13 hodc 14. Theo mdt khia canh khac nita, sing ché d& xuét manh va
céc bién thé cia polypeptit APMV dugc nhén dién néu trén (SEQ ID NO: 3, 5,7, 9, 11,
13 hogc 14) duge chuyén gia trong linh vuc k¥ thuat nay diéu ché mot cach d& dang bing
cach sir dung c4c k¥ thuat sinh hoc phan tir d3 biét rd.

Céac bién thé 1 polypeptit twong ddng c6 trinh tw axit amin it nhét 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, hodc 99% trinh tr ddng nhét véi trinh tur axit amin nhu
dugc néu trong SEQ ID NO: 3, 5,7,9, 11, 13 hoidc 14.

Céac bién thé bao gdm céc bién thé alen. Thuét ngit "bién thé alen" ding dé chi
polynucleotit hodc polypeptit c6 hién tugng da hinh din dén thay dbi trinh tu axit amin
ciia protein va ton tai trong quﬁ‘m thé tu nhién (vi du, loai hoic giéng virut). Cac bién di
alen ty nhién nhu vay thong thudong c6 thé giy ra 1- 5% bién di trong polynucleotit hodc a
polypeptit. C6 thé nhan dién dugc cic bién thé alen bing céch tao trinh tu trinh tir axit
nucleic quan tdim & mot s6 loai khac nhau, ma c6 thé duge thuc hién mét cach dé dang
bang cach sir dung mAu do lai d& nhan dién cling locus di truyén & cAc loai nay. Bién di
bét ky va tht ca bién di axit nucleic nhu vy va hién twong da hinh hoiic bién di axit amin
tao ra 1a két qué cta bién di alen tir nhién va khong lam bién déi hoat tinh chirc nang cla

cla gen quan tim, dugc dy dinh 12 ndm trong pham vi sing ché.

~

Thuét ngit “ddng nhit” khi dé c4p dén trinh tur c6 thé ding d8 chi, ching han, s
vi tri ¢6 nucleotit hodc axit amin déng nhét chia cho sb nucleotit hodc axit amin trong
trinh tu ngén hon trong hai trinh ti khi su sép hang ciia hai trinh trr ¢6 thé dugc xac dinh
theo thuét toAn Wilbur and Lipman (Wilbur and Lipman). C6 thé x4c dinh mirc ddng nhét
trinh ty hodc muc d6 tuwong tu trinh ty cia hai trinh ty axit amin, hoic mirc déng nhét
trinh ty giita hai trinh ty nucleotit bang cach sir dung géi phdn mém Vector NTI
(Invitrogen, 1600 Faraday Ave., Carlsbad, CA). Khi trinh tr ARN duogc néu 13 tuong tu,
hoic c6 mirc ddng nhét hodc turong ddng trinh ty v4i trinh tu ADN, thi thymidin (T) trong
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trinh ty ADN dugc xem 1a trong dwong véi uraxil (U) trong trinh tr ARN nay. Do d6,
cac trinh tr ARN 13 nim trong pham vi sang ché va c6 thé thu dugc tir trinh tr ADN, theo
cach 1a thymidin (T) trong trinh tr ADN nay dugc xem 13 twong dwong véi uraxil (U) in
trinh tr ARN.

Theo mot khia canh, sing ché dé cap dén dugc phim hodc vacxin dung dé gay
ra dap tmg mién dich & dong vat chi duge ching ngira vacxin hoic ché phim nay, vacxin
hodc ché phdm nay bao gdm chit mang dugc dung va virut APMV tai t§ hop cai bién
hodc vecto virut. Theo mét khia canh khéc nita theo sang ché, virut hodc vecto virut
APMV tii t6 hop niy bao gdm, trong ving khong thiét yéu ciia hé gen virut, trinh tu
ADN khéc loai ma hod protein c6 tinh khang nguyén thu dugce tir tic nhan giy bénh trong
d6 ché pham hogc vacxin ndy khi duge phan phdi cho co thé chu, c6 kha nang gy ra dap

tmg mién dich dic hiéu véi protein dugc mé hoa bdi tac nhan giy bénh nay.

“Vecto” ding dé chi plasmit, thé thuc khuén, hodc virut ADN hoic ARN tii tb
hop chira polynucleotit khéc loai s& duge phan phéi cho t& bao dich, hodc 13 in vitro hodc
in vivo. Polynucleotit khac loai nay c6 thé chira trinh tw quan tdm diung cho muyc dich
phong ngira hodc tri liéu, va tuy y c6 thé & dang caxet biéu hién. Nhu dugc st dung & ban
md ta ndy, vecto khong nhit thiét 1a phai c6 kha ning sao chép trong t& bao dich hoic déi

twong cudi. Thuét ngir nay bao gbm vecto nhan dong ciing nhu vecto virut.

Thuat ngﬁ “dugc xir 1y bang cong nghé di truyén” hodc “tai td hop” dung dé chi
polynucleotit c6 ngudn gbc béan téng hop hoic téng hop hoic 12 khong xuit hién trong tur
nhién hogc duge gin két véi polynucleotit khac theo trat tu khong c6 trong tu nhién.

Thuét ngir “ving khong thiét yéu” ding dé chi viing hé gen virut 1a khong thiét
yéu cho su sao chép va sy nhan 1én cla virut trong nudi ciy mo va su khuyét hoic bat
hoat n6 ¢6 thé lam gidm dgc tinh cta virut trong nhiéu hé dong vat. C6 thé lam khuyét
doan ving khong thiét yéu bét ky hoic phan ciia n6 ra khoi hé gen APMV nay hodc co
thé cai xen trinh tu la vao né, va kha ning séng va d6 6n dinh cua APMV tai td hop tao ra

tr su khuyét hodc cai xen c6 thé duge sir dung dé danh gi4 li€u vung hoac phﬁn khuyét
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doan clia n6 c6 that sur 1a khong thiét yéu. Theo mot phuong 4n, viing khong thiét yéu cua
hé gen APMV nay la ving bat ky & hé gen APMV-2, 4, 6, hoic 8 ma khong mi hoa
Polymeaza (L). Con theo mdt phuwong 4n nita, viing khong thiét yéu nay chira khung doc
md ma hoa protein khong thiét yéu. Theo khia canh nay, khung doc mé& duoc chon tir
nhém bao gébm nucleoprotein (NP), phosphoprotein (P), protein nén (M), protein dung
hop (F), va ngung két t6 hdng cAuneuraminidaza (HN). Theo mdt phuong an, ving
khong thiét yéu ndy nim truéc gen NP. Theo mot phuong 4n khac, ving khong thiét yéu
nay nim sau gen L. Con theo mot phuong 4n nita, ving khéng thiét yéu nay 1a ving
khc‘mg ma hoa hogc vung lién gen. Theo khia canh ndy, ving khéng ma ho4 ho#c ving
lién gen c6 thé 13 ving ndm giira gen NP va P, ndm giita gen P va M, nim gifra gen M va
F, hodc ndm gifta gen F va HN trén hé gen APMV-2, 4, 6, hodc 8. Con théo mot phuong
4n nita, ving khong thiét yéu nay c6 thé 14 viing v&i vi tri nucleotit 1 - 140, 1526 - 1692,
2910 - 3085, 4195 - 4498, 6130 - 6382, 8116 - 8272, 8116 - 8289, hodic 15013 - 15342
" cua SEQ ID NO:1.

Theo mt phuong an khéc, sang ché bao gdm cac thé ghép APMV trong d6 mét
ph?m hoic toan bd gen hoic mdt sb ph?ln hodc toan bj gen cia vecto APMV duoc thay

bang gen tuong tir tir cac virut khac, dic biét 1a cac virut thude ho paramyxoviridae.

Theo mdt phuong 4n theo séng ché, vacxin hodc duge phdm ndy chira khéng
nguyén dugc chon tir nhém cac tac nhan gy bénh loai chim bao gdm, nhung khong chi
gi6i han trong sb, Salmonella typhimurium, Salmonella enteritidis, virut gdy bénh viém
phé quan (IBV Infectious Bronchitis virus), virut gdy bénh Newcastle (NDV), virut giy
hdi chiung giam dé (EDS egg drop syndrome virus), hodc virut bénh Gumboro & ga
(IBDV Infectious Bursal Disease virus), virut gdy bénh viém nhiém thanh khi quan (ILTV
Infectious Laryngosy viém phé quan virus), adenovirut lodi chim, virut bénh Marek
(MDV Marek’s disease virus), virut bénh dau ga, virut gy bénh viém ruét vit (DEV duck
enteritis virus), parvovirut vit, virut cam chim, APMV, chéng han nhu APMV-1, va cac

dang tuwong tu, va két hop clia ching.
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Theo mét phuong 4n khac, vacxin hodc duge pham nay chira khang nguyén
dugc chon tir tic nhan gy bénh & méo ching han nhu, nhung khéng chi gii han trong s,
virut ecpet méo (FHV feline herpesvirus), calicivirut méo (FCV feline calicivirus), virut
bénh bach ciu méo (FeLV feline leukemia virus), virut gdy suy gidm mién dich méo (FIV
feline immunodeficiency virus), parvovirut méo (FPV feline parvovirus), ching viém
nhiém phic mac méo (FIPV feline infectious peritonitis virus), virut dai, va cac dang

turong tur, va két hop ciia ching.

Con theo mdt phuong 4n nita, vacxin hoic duge phdm nay theo sang ché chia
khang nguyén chon tir tic nhan giy bénh & ché bao gom, nhung khéng chi giGi han trong
s6, virut dai, virut ecpet ch6 (CHV feline herpesvirus), parvovirut ché (CPV canine
parvovirus), virut gdy bénh sét ho & ché (CDV canine distemper virus), virut gdy bénh
khé thé & ché 2 (CPI2 canine parainfluenza 2), coronavirut chd, Leptospira canicola,
Leptospira icterohaemorragiae, Leptospira grippotyphosa, Borrelia burgdorferi,

Bordetella bronchiseptica va c4c dang trong tu, va két hop cia ching.

Con theo mdt phwong 4n nita, vacxin hogc dugc phdm nay chira khang nguyén
chon tir tic nhan gdy bénh & ngua, ching han nhur virut ecpet ngya (typ 1 hoic typ 4),
virut cim ngyua, bénh udn van, virut west nile, arterivirut ngua va cac dang tuong tu, va

két hop cua ching.

Con theo m¢t phrong an nira, vacxin hbéc duogc phdm nay chtra khang nguyén
dugce chon tir tac nhan giy bénh & bo, ctru hoic dé, ch?mg han nhu virut dai, rotavirut bo,
virut gdy bénh khé thé & bo typ 3 (bPIV-3 bovine parainfluenza virus type 3), corobavirut
bo, virut tiéu chdy bd (BVDV bovine viral diarrhea virus), virut bénh chan tay miéng
(FMDYV foot and mouth disease virus), virut gy dich ta trdu bo (RPV Rinderpest virus),
virut Peste des Petits & dong vét nhai lai (PPRV Peste des Petits Ruminants virus), virut
s6t viém chay 4c tinh, virut hop bao ho hip bdo (BRSV bovine respiratory syncytial virus),
virut bénh viém khi quan truyén nhiém & bd (IBR Infectious Bovine Rhinosy viém phé
quan virus), Escherichia coli, Pasteurella multocida, Pasteurella haemolytica va cac dang

turong tur, va két hop cia ching.
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Theo mdt phuong 4n khéc nita, vacxin hoic dugc phdm nidy chira khang
nguyén dugc chon tir tdc nhan giy bénh & lon ching han nhw, nhung khéng chi giéi han
trong s6, virut ciim lgn (SIV swine influenza virus), circovirut lgn typ 2 (PCV-2 porcine
circovirus type 2), virut hoi ching sinh san va hé hap hoi chimg sinh san va ho hép & lon
(PRRS porcine reproductive respiratory syndrome virus), virut gia dai (PRV pseudorabies
virus), parvovirut lon (PPV porcine parvovirus), FMDV, Mycoplasma hyopneumoniae,
Erysipelothrix  rhusiopathiae, Pasteurella multocida, Bordetella bronchiseptica,

Escherichia coli va cac dang twong tu, va két hop cia chung.

Cu tric ciia virut tai t6 hop 1a da biét trong linh vuc k§ thuat ndy nhu mé ta, vi
du, trong cic patent M¥ s 4,769,330, 4,722,848, 4,603, 112, 5,174, 993, va 5,756,103,
6,719,979. Cu thé 13, virut APMV téi t6 hop nay c6 thé dugc cdu triic theo hai bude.
Truéc hét, gen quan tdm s€ dugc cai xen vao virut, chéng han nhu 13 khung doc mé cia
khang nguyén tir APMV-1 (NDV) hoac virut cim chim hodc sinh vt khac, dugc dua vao
cdu triic plasmit E.coli ma ADN bb trg twong ddng v&i phan ADN b trg cia APMV nay
dugc cai xen vao do. Mot cach ddc lap, trinh tr gen ADN bd trg s& dugc cai xen & phia
sau ving gen khéi dau (viing bat diu gen) va tiép do6 1a ving két thic gen dac hi€u cho
vecto APMV. Méanh ADN bit diu-gen/khing nguyén la/két thiic gen nidm canh sudn
manh ADN bb trg trong dong v6i ADN bb trg chira APMV-8 ¢6 céc vi tri phan cét bing
enzym gi6i han duy nhét. Sau d6, cdu triic plasmit tao ra dugc khuéch dai bang cach nudi
vi khudn E.coli va phan lap. Tiép theo, plasmit ti t5 hop ny duge st dung trong phén cit
bang enzym giéi han d& cit manh ADN bét dau gen/khdng nguyén la/két thic gen nim
canh sudn ADN bd trg tuong déng ciia ADN b6 trg APMV-8 va manh nay dugc gin vao
cu tric c6 chidu dai ddy di APMV-8 duoc phéan cit mét cach thich hop.

Cau tric ¢6 chiéu dai ddy du chita gen quan tdm dugc chuyén nhidm vao té bao
cing v6i plasmit chita polynucleotit dé biéu hién nucleoprotein cia APMV (NP),
phosphoprotein cia APMV (P) va ARN polymeaza APMV (L) ciing nhu ARN
polymeaza T7. Tét ca céc chu triic cDNA ciia APMV nim duéi sy kiém soét ciia gen khai

diu polymeaza T7. Su thu nhén virut gy nhiém dugc thyc hién nhur mé ta trong Rémer-
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Oberdorfer et al., 1999 va nhu duoc chi ra trén Fig. 19A. C6 thé thu dugc biéu hién cia
ARN polymeaza T7 trong cac t& bao chuyén nhi®m bing cac phuong phép khac nhau bao
gdm chuyén nhiém ADN plasmit chira caxet biéu hién cia ARN polymeaza T7, virut tai
t6 hop (ching han nhu virut bénh d4u ga hodc virut canarypox) biéu hién ARN polymeaza
T7 hoic trong cac té bao biéu hién ARN polymeaza T7. Theo mot phuong an khac, cac
polynucleotit ding d& biéu hién nucléoprotein APMV (NP), phosphoprotein APMV (P)
va ARN polymeaza APMV (L) va cRNA virut c6 chiéu dai ddy du ndm duéi sy kiém soat
ctia gen khoi ddu sém ngay lap tirc cta virut cu bao ngudi. Sy thu nhin virut dugce thuc

hién nhu mo ta trong Inoue K, et al., 2003.

Sy biéu hién thanh cong cia ADN bd trg cai xen quan tdm (ADN b6 trg la hodc
ADN bb trg khéc loai) bang virut gy nhiém dwoc cai bién doi héi hai didu kién. Trude
hét, doan xen phai duge dua vao ving hé gen cua virut sao cho virut duge cai bién van
con séng. Diéu kién thit hai cho su biéu hién ADN bb trg duge cai xen 13 sur ¢4 mat cia
trinh ty diéu hoa cho phép bidu hién gen nay trong nén virut (ching han nhw: bit diu gen,
gen dimg, gen khéi dAu, gen ting cudng, cac tin hiéu bd sung chudi poly (A), ving lién

gen va vung khong dich ma).

N6i chung, t6t hon 1a sir dung gen khoi diu chire ning manh trong cac té bao
c6 nhan dién hinh. Theo mét phwong an, gen khéi diu dugc ding dé phién ma ARN
thong tin ctia virut bang ARN polymeaza cta virut 13 “trinh tu bit dau gen”. “Trinh tur bat
dAu gen” 1a vi tri gén két cho protein L gin két va phién m3 ARN virut nim sau thanh

ARN thong tin cia virut.

Theo mot phuong 4n, sang ché dé xuit viéc phan phédi cia vacxin APMV véi
luong hitu hiéu tri liéu ¢ chuyén véan va biéu hién khéng nguyén, bidu vi hoiic chit sinh
mién dich trong té bao dich. Viéc xac dinh mot lugng diéu tri hiéu qua 1a thtr nghiém
thong thuong dbi véi chuyén gia c6 trinh @) trung binh trong linh vuc k¥ thuét nay. Theo
mdt phuong 4n, ché phdm vacxin APMV chira vecto biéu hién chira polynucleotit ma hoa
khang nguyén, biéu vi hodc chét sinh midn dich va chét mang, ta dugc 1ong hodc ta duogc

durgc dung hodc ding dugce trong thi y. Theo mot phuong 4n khac, chit mang, ti duge
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16ng hodc ta dugc dugc dung hodc ding dugc trong thu y tao thuin lgi cho qué trinh

chuyén nhiém va/hodc cai thién sy ton tai clia vecto hodc protein.

Cac chit mang hodc t4 dugc léng hodc td dugc duge dung hodc ding duge
trong thi y 1a da biét déi v6i chuyén gia trong linh virc k§ thust ndy. Chéng han, chit
mang hodc ta dugc 1ong hodc ta duge dugc dung hoic dung duge trong thi y c6 thé 1a
dung dich 0,9% NaCl (vi du, nude muéi) hodc dung dich dém phosphat. Céac chét mang
hogc ta dugc 1ong hogc ta dugc dugc dung hoic ding duoc trong thi y khic ma c6 thé
dugc st dung cho cac phuong phép theo sang ché bao gdm, nhung khéng chi giéi han
trong sd poly-(L-glutamat) hodc polyvinylpyrolidon. Cac chit mang hoic ti dugc long
hodc ta dugc dugc dung hodc dung duge trong thi y ¢ thé 13 hop chét bat ky hoic két
hop cta cac hgp chét tao thuan loi cho viéc cép vecto (hoic protein dugc biéu hién tir
vecto theo sang ché in vitro), hodc tao thuan lgi cho qué trinh chuyén nhiém va/hodc cai
thién su duy tri vecto (hodc protein). Liéu va thé tich lidu dugce ban luédn trong ban mo6 ta
nay trong phan mé ta chung va ciing c6 thé dugc chuyén gia trong linh vuc xac dinh tir
phén md ta ndy khi két hop véi kién thirc trong linh vuc k¥ thuat ndy, ma khéng cin bét

ky thir nghiém qua mic nao.

Theo mdt phuong 4n khéc, chit mang, t4 dwgc 16ng, hodc ta duge duge dung
hodc dung dugc trong thi y c6 thé 13 nhii trong nuée trong diu. Vi du vé céc nhii trong
nuée trong dau thich hgp bao gdm nhii tuong vaxcin nudc trong dau trén co s¢ diu 1a 8n
dinh va 1a chat long & nhiét d§ 4°C chira: tir 6 dén 50 % thé tich pha nu6c chira khéng
nguyén, tir 12 d&n 25 % thé tich, tir 50 dén 94 % thé tich pha dau chira du hoan toan
khong chuyén héa hodc chuyén héa chit mot phan (vi du, dau khoang ching han nhu diu
parafin) vd/hodc diu chuyén héa (vi du, diu thuc vat, hodc cic este ciia axit béo, polyol
hoic rugu), tir 0,2 dén 20 % p/v cac chét hoat dong bé mat, tir 3 dén 8 % p/v, dang sau
ndy 12 toan bd hoiic mot phan, hoic & dang hdn hop véi céc este polyglyxerol, cac este
polyglyxerol nay 13 polyglyxerol (poly)rixinoleat, hoic polyoxyetylen dau rixin hodc dau
polyoxyetylen rixin dugc duge hydro ho khac. Vi du vé cac chit hoat dong bé mit ma c6

thé duogc sir dung trong nhii twong nudc trong dau bao gdm céac este sorbitan duge etoxyl
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hod (vi dy, polyoxyetylen (20) sorbitan monooleat (TWEEN 80®), c6 thé mua tur
AppliChem, Inc., Cheshire, CT) va cac este sorbitan (vi du, sorbitan monooleat (SPAN
80®), c6 thd mua duge tr Sigma Aldrich, St. Louis, MO). Ngoai ra, d6i véi nhii trong
nude trong diu, ngoai ra con tham khao patent M¥ s6 6,919,084. Theo mét sb phuong an,
pha nuée chira khang nguyén 14 dung dich mudi chira mot hogc nhiéu cht dém. Vi du vé
dung dich dém thich hop 1a nuéc mudi dém phosphat. Theo mot phuong an, nhii trong
nuéc trong diu c6 thé nhii twong hé ba nuéc/diw/nude (W/O/W water/oil/water) (tham
khao vi du, patent M¥ s6 6,358,500). Vi du vé c4c nhil tuong thich hop khac dugc mo ta
trong patent M¥ sb 7,371,395. |

Duoc phim va vacxin theo sang ché c6 thé chira hodc chu yéu chira mot hogc nhiéu
ta chét. Cac ta chat thich hop dé sur dung thyc hién sang ché 13 (1) polyme cua axit acrylic
hodc metacrylic, cic polyme din xuat maleic anhydrit va alkenyl, (2) trinh ty kich thich
mién dich (ISS), ching han nhu c4c trinh tyu oligodeoxyribonucleotit c6 mdt hodc nhidu
don vi CpG khong dugc metyl hoa (Klinman et al., 1996; W098/16247), (3) nhii trong
diu trong nudc, ching han nhu nhil twong SPT dugc mé ta & trang 147 cua “Vaccine
Design, The Subunit and Adjuvant Approach” dugc cong bb bdi M. Powell, M. Newman,
Plenum Press 1995, va nhii trong MF59 dugc md ta ¢ trang 183 ciing cua tai liéu nay, (4)
lipit cation chira mudi amoni bac bdn, vi du, DDA (5) cac xytokin, (6) nhom hydroxit
hogc nhom phosphat, (7) saponin hogc (8) c4c ta chit khac bat ky drgc ban luan trong tai
lidu bat ky dugc vién din va két hop theo cach vién din vao don nay, hodc (9) két hop bét

ky hodc cac hon hgp cua ching.

Nhil twong diu trong nude (3), 12 dic biét thich hgp cho céc vecto virut, c6 thé trén
co so: dau parafin 16ng trong (loai tinh khiét European pharmacopoeia), diu isoprenoit
ch?mg han nhu squalan, squalen, dau tao ra tir qua trinh oligome hoa céac alken, vi du
isobuten hodc dexen, este cia cac axit hodc rugu c6 nhém alkyl mach théng, ch?mg han
nhu diu thuc vét, etyl oleat, propylen glycol, di(caprylat/caprat), glyxerol
tri(caprylate/caprat) va propylen glycol dioleat, hodc este clia cac rurgu hodc cac axit béo

mach nhanh, dic biét 12 este ctia axit isostearic.
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Dau nay duogc sir dung két hop véi chit nhii hoa dé tao thanh nhii trong. Cac chat
nhii hod nay cé thé 1a cac chét hoat dong bé mit phi ion, ch:fmg han nhu: este cia md mat
sorbitan, manit (vi du anhydromanitol oleat), glyxerol, polyglyxerol hoic propylen glycol
va mdc khac céc axit oleic, isostearic, rixinoleic hodc hydroxystearic, este néu trén tuy y
duge etoxylat ho4, hoic 13 khéi copolyme polyoxypropylen-polyoxyetylen, ching han
nhu Pluronic, vi du, L121.

Trong s6 loai (1) polyme 14 t4 chit, wu tién 1a polyme cua axit acrylic hodc axit
metacrylic dugc tao lién két ngang, dic biét 1a duoc tao lien két ngang bz"lng cac ete
polyalkenyl ctia cac dudng hodc rugu da chirc. Cac hop chét ndy da duge biét dén véi tén
carbomer (Pharmeuropa, vol. 8, no. 2, June 1996). Chuyén gia trong linh vuc k§ thuat nay
cling c6 thé tham khao patent My sb 2,909,462, d& xuAt polyme acrylic nhu vay dugc tao
lién két ngang bang hop chét polyhydroxyl c6 it nhit ba nhém hydroxyl, tét hon néu
khéng nhiéu hon tdm nhém nhur vy, nguyén tir hydro cta it nhét ba nhém hydroxyl dugc
thay bang cac gdc béo khong bdo hoa, c6 it nhit hai nguyén tir cacbon. Cac gbc duoc wu
tién 1a cac gbc chi’xa tir 2 dén 4 nguyén tir cacbon, vi du vinyl, alyl va nhém khéng bio
hoa etylen khac. Cac gdc khong bdo hoa niy cling c6 thé chira cdc nhém thé khac, ching
han nhu metyl. C4c san phdm duogc ban véi tén Carbopol (BF Goodrich, Ohio, USA) 1a
‘dac biét thich hop. Céac chat nay dugc tao lién két ngang bing alyl sacaroza hodc alyl
pentaerytritol. Trong s§ cac chit nay, tham khao dugc k& dén Carbopol 974P, 934P va
971P. '

Lién quan dén copolyme din xudt maleic anhydrit-alkenyl, wu tién 1la EMA
(Monsanto), 14 copolyme anhydrit etylen-maleic mach thing hodc dugc tao lién két ngang
va cac chét nay, vi du nhu, duge tao lién két ngang bang divinyl ete. Tham khéo con ké

dén J. Fields et al., 1960.

Lién quan dén céu tric, t6t hon néu polyme axit acrylic hodc metacrylic va EMA

duogc tao ra bang cac don vi co sd c6 cong thirc sau day:
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trong do:
- R1 va R2, ¢6 thé giéng nhau hodc khac nhau, 1a H hoéc CH3
- x=0hoic 1, tst hon néux = 1
- y=1hodc2,véix+y=2.
Déi véi EMA, x =0 va y = 2 va déi v6i carbome x = y=1.

Céc polyme nay tan trong nude hodc dung dich mudi sinh Iy (20 g/ NaCl) va cé
thé diéu chinh d pH dén tir 7,3 dén 7,4, vi du, bing soda (NaOH), dé tao ra dung dich t4
chat trong d6 vecto biéu hién c6 thé két hop véi. Nong d6 polyme trong ché phim mién
dich hogic vacxin cudi c¢6 thé nim trong khoang tir 0,01 dén khoang 1,5% trong luong/thé
tich, vao khoang 0,05 dén khoang 1% trong lwong/thé tich, va nim trong khoang tir 0,1
dén 0,4% trong luc_mg/thé tich. |

Céc polyme nay 1 hoa tan trong nude hoic dung dich nurée mudi sinh Iy (20
g/l NaCl) va c6 thé diéu chinh d pH dén khoang tir 7,3 dén 7,4, vi du, bing xtt (NaOH),
d¢ tao ra dung dich t4 chit trong d6 cic vecto biéu hién cé thé két hop vao. Néng do
polyme trong ché phdm mién dich cudi hodc vacxin c6 thé thay dbi ndm trong khoang tir
0,01 dén 1,5% trong lwong/thé tich, nim trong khoang tir 0,05 dén 1% trong lugng/thé
tich, va ndm trong khoang tir 0,1 dén 0,4% trong hrong/thé tich.

Mot khia canh khéc theo sang ché dé& cap dén phwong phép giy ra dap tng
mién dich d6i véi khang nguyén & dong vat, ma phuong phép ndy gdm viéc chung ngira

cho ddng vat bang vacxin hoic dwoc phdm chira virut APMV t4i td hop cai bién chira va
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mi hoa khang nguyén cua tic nhan giy bénh cho dong vat néu trén. Mot khia canh khéc
nita theo séng ché dé& cap dén phwong phap gdy ra dap Umg mién dich d6i véi khang
nguyén & dong vat theo ché do cip co ban-ting cuong, gdm c6 it nhat mot 1an cép co ban
va it nhit mot lan cdp ting cudmg bang cach sir dung it nhit mot polypeptit, khang
nguyén, biéu vi hogc cht sinh mién dich thong thudng. Ché phdm sinh min dich hoic
vacxin dugce sir dung trong 14n cip co ban ¢ thé 13 gidng, c6 thé khac vé ban chét véi loai
dugc sit dung lam chit ting cudng. Theo mét khia canh cia phuong phép co ban-ting
cudng theo sang ché, ché phdm hoic vacxin chira virut APMV tai té hop (vecto virut)
theo sang ché dugc cip tiép d6 1a viée cap vacxin hoic ché phim virut bat hoat chira
khang nguyén, hoic vacxin hoic ché phidm chira ciu truc tiu don vi (protein, khang
nguyén), hodic Vacxin hodc ché phdm plasmit ADN chira hoic bidu hién khang nguyén.
Tuong tur, phuong phép co ban-ting cudng c6 thé gdbm viéc cip vacxin hodc ché phim
virut bat hoat chira khang nguyén, hoic vacxin hodc ché phém chtra cAu tric tiéu don vi
(protein, khang nguyén), hodc vacxin hoic ché phim plasmit ADN chita hodc bidu hién
khang nguyén, tiép d6 1a viéc cip ché phim hoic vacxin chira virut APMV t4i td hop
(vecto virut) theo sang ché. Ngoai ra, cin luu v 13 ca 13n cAp co ban va thit hai c6 thé gdm

¢6 ché phim hoic vacxin chira virut APMV tai td hgp (vecto virut) theo sang ché.

Lan c4p co ban c6 thé gdm c6 mét hodc nhidu lin cap cting mdt ché phim mién
dich hodc vacxin trén co s& vecto virut. Twong tu, cip ting cudng cb thé gdbm c6 mot
hoic nhiéu 1an cdp ciing mét ché pham sinh mién dich hodc vacxin trén co s& vecto virut.
DPuong cép cho lan ding co ban va ting cuong c6 thé 1 gibng nhau hodc khac nhau.
Tuong tu, ngudn gbc ciia gen bao vé c6 miit trong 1an cép co ban va tdng cuong c6 thé 1a

giéng nhau hodc khac nhau (vi du chung khéc nhau).

T6t hon, néu cac lan cp khac nhau dugc thyc hién cich nhau tir 1 dén 6 tudn,
va dic biét hon 1a cach nhau khoang 3 tuan. Theo mét phuong thirc duge wu tién, cling du
tinh viéc ding chét ting cudng mién dich vao héng nim, t5t hon néu 1a st dung ché phim
sinh mién dich trén co s& vecto virut cia vacxin. Tt hon, néu dong vat 13 it nhat mot

ngay tuoi vao thoi gian 1an cap dau tién.
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C6 thé sir dung nhidu dudmg cdp ching han nhu duéi da hodc qua co, trong da,
qua chén bi, phun xit, nudc uéng, nhd mét, qua dudng mili, qua duong miéng, ba in, in

ovo hoic két hop ciia cac phuong phap nay (vi dy qua mét miii, qua miii miéng).
Séang ché s& dugc mé ta dya vao cac vi du khong mang tinh gidi han sau.
Vi du thye hién sang ché

Vidu 1 APMV-2, APMV-4, va APMV-6

A. Virut va Chim

Ga SPF (specific pathogen free - khong ¢6 tic nhan gdy bénh dic hidu) mot
ngdy tudi (Merial, Gainesville, GA) dugc nudi trong by phan cach ly 4p suit dwong tinh
Horsfall-Baur. Thitc &n va nuée dwoc cip ad libitum va cc con ga nay dugc xét nghiém
hai 14n m3i ngay. Céc loai virut (APMV-2, 4, va 6) duoc str dung cho céac nghién ciru thir
nghiém dugc phan lap tir chim rimg va dugc phén loai boi National Veterinary Service
Laboratory (NVSL, Ames Iowa, USA). Virut dugc nhén 1én trong trimg ga SPF c¢6 ph6i 9
ngay tubi (SunRise Farms, Catskill, NY, USA) bang cach chung ngira qua duong tdi niéu.
Dich & tii niéu ndy dugc gom vao ngdy 3 sau khi chung ngira, duge chia phan phan wéc,
va dugc bio quan & nhiét do -80°C. Xéc nhan kidu phu APMV bing xét nghiém HI st
~ dung huyét thanh chuén (NVSL, Ames, Iowa, USA). Xac dinh liéu gy nhiém tring 50%
(EIDs 50% egg infectious dose) cho mdi thé phén 14p bang cach ching ngtra pha lodng
theo bac 10 14n cia }dich ti ni¢u trong trimg SPF c6 phdi. Tinh toan hiéu gia theo phuong
phap nhu duge moé ta béi Reed va Muench (Reed, LJ et al., 1938, Am. J. Epidemiol.
27:493-497).

B. Giy nhiém thit nghiém

Gay nhiém hai muoi ndm ga SPF mét ngay tudi cho mdi nhém 10° EIDs, cho
mdi con gi qua duong mat-miii. Ga thudc nhém dbi ching duge ching ngira gia bing

PBS (mudi dém phosphat phosphate buffered saline). Vao ngay 2, 4, 7, 14, va 28 p. i. (sau
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khi gay nhiém post infection) nim con chim tir mdi nhém dwoc 14y mau qua tinh mach
canh @ thu gom mAu huyét thanh, dugc 1am chét nhe nhang bing CO,, va duge méb tir thi.
Gom cic miu mé & khi quan, phdi, tuyén tuy va dudng rudt. Vi mdi co quan, dung mot
cip kéo va foocxép méi vo tring. Mot nira miu md dugc dua vao dng Lysing Matrix D
(MP Biomedicals, Solon, OH) chita méi trudng chuyén véan virut (1X moi trudng co ban
t6i thiéu, 7,5% natri bicacbonat, 15 mM HEPES, 1% huyét thanh bao thai bd, 4,000 U/ml
penixilin, 400 pg/ml gentamyxin, 8 pg/ml amphoterixin B, 4,000 pg/ml streptomyxin,
1000 pg/ml kanamyxin sulfat). Mt nira miu mé thit hai dugc c6 dinh trong 10%
formalin dugc d&m va duge gin vao sap parafin. Céc 14t cit cua cdc md duge gan vio
parafin dugc nhudm mau banghematoxylin va eosin cua Mayer (H&E hematoxylin and

eosin).

Céc két qua cho thiy 13 phat hién duoc tiéu chay nhe vao ngay bdn va bay p. i.
& chim duge gdy nhiém APMV-2 hoic APMV 4. Trong qué trinh md tir thi, chim dugc
gdy nhiém bang APMV-2 cho thiy hoi rong 18n tuyén tuy vao ngay hai va bén sau khi
gy nhidm. Khong phét hién thiy thwong tén 16 khéc & bit ky nhém nao.

C. Phan tich huyét thanh

Str dung céc thiru nghiém ngung két hong ciu (HA hemagglutination) va e
ché ngung két hdng cau (HI hemagglutination-inhibition) dé phat hién virut trong dich thi
ni€u va phan ﬁch s ¢6 mit ctia khang thé HI 1in luot trong cic miu huyét thanh dugc
gom. Céc xét nghiém nay dugc thuc hién theo quy trinh chuén bang cach sir dung 0,8% té
bao hdng ciu ga dugc tai tao huyén phi trong PBS. Xét nghiém HI dugc thuc hién bing
phuong phép pha lodng-huyét thanh én dinh-khang nguyén. Tom don vi HA cia khéng
nguyén virut dugc st dung cho mdi pha lodng huyét thanh.

Hiéu gi4 khang thé HI dugc khdo sit vio ngdy 2, 4, 7, 14, va 28 p.i. Nhan thdy
hiéu gia HI dwong tinh (= 1:16) trong cac mau huyét thanh Chim dwoc gdy nhi®m APMV-
2 vao ngay 7 (1/5), ngay 14 (5/5), va ngay 28 p.i. (5/5). Pang quan tim 13, chi mdt ga
dugc gay nhiém APMV-4 phat trién hiéu gia HI dugc xem la duong tinh trong tién trinh
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thir nghiém vao ngay 14 p.i. Tuong tw d6i véi APMV-6, hai trong sb nim con ga phat
trién higu gia HI bang1:16, chi vio ngdy 28 p.i.. cac con chim dugc ching ngira gia van 13
am tinh d6i v6i khang thé HI d6i véi tht ca ba APMV duoc sir dung trong thir nghiém
ndy. Ngoai ra, d¢ loai trir sy nhidm chéo tit ca cdc mAu huyét thanh dugc thir nghiém vé

khang thé HI chéng lai hai khang nguyén khéc va vin 13 4m tinh.

D. Phén lap virut

Cac miu md duwgc gom trong cic ng Lysing Matrix D (MP Biomedicals,
Solon, OH, USA) dugc lam d6ng nhat hoa hai 14n bang céch sir dung Fastprep®-24 (MP
Biomediéals, Solon, OH) & mirc thiét 1ap 1 4,0 M/S trong thoi gian 20 gidy. Sau khi u
trong thdi gian 15 phut & nhiét d6 trong phong, cac miu di 1am ddng nhit nay dugc ly
tdm trong thoi gian 20 phat & 2000 g ¢ nhiét 46 4°C. Sy vo trung dugc xét nghiém sau khi
chiing ngira 50 pl dich ndi trén bé mat thu dwoc nay trong 2 ml canh méi trudong tryptoza
phosphat (TPB) (DIFCO, Becton Dickenson, Sparks, MD, USA) di dugc bd sung 10%
hydrolactalbumin bang cach i & nhiét d6 37°C trong may lic tron qua dém. Cac méu
khong vo tring dugc loc bang cac b loc xyranh 0,45 pm (Whatman Inc., Florham Park,
NJ, USA). C4c méu nay duoc bao quan & nhiét d§ -80°C. Sy phan 14p virut duoc thuc
hién bang cach ching ngira 0,1 ml vao khoang tii nidu coa trimg ga SPF c6 phdi 9 ngay
tudi. Sau khi a trong thoi gian ba ngay & nhiét d§ 37,5°C, dich ¢ tii niéu nay dugc gom

va dugc xét nghi€m ve sy c6 mit cia hoat tinh von cuc t€ bao mau theo HA.

Dé phan tich cac vi tri ciia sao chép virut, mot s co quan (khi quan, phdi,
dudng rudt, tuyén tuy) duge phan tich v& virut gdy nhidm bang cach phan l4p virut trong
trimg c6 phoi (Fig. 1). Nhin chung, Chi phat hién duoc virut sao chép trong mét sb it con
ga. N6i ngén gon 13, thu hdi dugc APMV-4 vio ngay 2 tir khi quan, phdi va tuyén tuy con
phan 1ap dugc APMV-6 tir phéi va tuyén tuy. Vao ngdy 4, phan lap duwgc APMV-2 tir khi
quéan va phdi con phan lap dugc APMV-6 tir tht ca cac co quan dugce thir nghiém chi trir
c6 dudong rudt. Vao ngdy 7, phan 14p dugc APMV-2 tr mdt mau dudng rudt, phan 1ap
dugc APMV-4 tir tuyén tuy con phén 1ap dugc APMV-6 tir cic miu phdi va tuyén tuy.

Dang ngac nhién, vao ngay 14 p.i. khong phén 1ap dugc virut con vio ngay 28 p.i. c6 thé
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phan 18p dugc APMV-2, 4 va 6 tir tuyén tuy. Khong phan 1ap dugc virut tir cic con chim
dugc ching ngtra gid. Viéc nhan dién virut dugce phan 14p nguoc duoc khéng dinh béng
xét nghiém HI bang cach sir dung huyét thanh chun nhu duge NVSL cung cap.

Dé danh gia kha ning giy bénh hoc cia céc virut duge khio sat, phan tich
thwong t6n c6 kich thuéc hién vi & co quan thu duge (Fig. 2). Vao ngay 2 p.i., Nhan thiy
c6 sy viém chay phé quan ngoai sw mét mat 16ng mao trén bidu md dudng ho hap va bénh
viém ruft nhe & tit ca ga dugc gdy nhiém. Vao ngay 4 p.i., Ga dugc gay nhifm APMV-2
cho thy su ting sb tuyén nhiy phinh 1én & khi quan va su loét 6 clia biéu mo dudng ho

“hép. Chim duoc giy nhim APMV-4 cho thiy céc thay dbi c6 tinh g01y cao cho su viém
nhiém dudng ho hip ching han nhu sy viém phé quan nhe, bénh viém tuy bach huyét bao
da 6 tir nhe dén vira phai va ngodi ra 1a sy ting sin BALT (m6 bach huyét gin lién véi
phé quan Bronchus-Associated Lymphoid Tissue) & 6 vao ngdy 4 p.i. Su khao st trén céc -
co quan ga duge gdy nhiém APMV-6 cho thiy cic thay d6i ¢ khi quan nhu viém phé
quan viém chdy va loét va viém tuy 6 phut hop véi su kich thich virut. Vao ngay 7 p.i., ga
dugc gay nhiém APMV-2 cho thdy 13 s suy giam khi quan & § hodc thay thé biéu mé
dudng ho hép nhu 13 bidu thi ciia sw lanh bénh. Chim dugc giy nhidm APMV-4 cho thiy
chimg ting san BALT nhe con chim dugce gay nhiém APMV-6 cho thiy bénh duwdng rudt
nang, bénh viém rudt 6 va su thdm bach huyét bao & tuyén tuy. Ngoai bénh viém rudt
bach huyét bao nhe va ching ting san GALT nhe, chim dugc gy nhiém APMV-2 con
thé hién cac thay dbi lanh bénh ching han nhu su thuyén giam khi quan vao ngay 14 p.i.
Cac mau co quan tir ga dugc gdy nhi€ém APMV-4 hoic 6 cho thiy c4c thay dbi goi y cho
sy nhiém virut ching han nhu viém phdi k& nhe, sy viém chay phé quan va chimg tang
san BALT hodc GALT vao ngdy 14 p.i. T4t ca cac mau dugc khao sat thu duge tir ga
dugc gdy nhiém cho thdy thwong tén ching han nhu chimg ting san GALT, bénh viém
tuy bach huyét bao va bénh viém phé quan bach huyét bao vao ngay 28 p.i. Vao ngay 2,
ga thudc nhém dbi chimg cho thiy su viém chay phé quin nhe ma c6 thé duge quy cho 1a

do céc ycu to mdi truong.

Fig. 3 thé hién hiéu gia HI thip (1én dén 1:32 vao ngy 14) tir ga SPF duoc giy
nhiém APMV-4 hoic APMV-6, didu niy chimg t6 ring chi sw gy nhiém APMV-2 thé
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hién dép tmg HI ma c6 thé dugc dic ta 1a dwong tinh huyét thanh. Tuy nhién, tit c4 ba
virut duge phuc hdi tir khi quan, phdi, dudng rudt va tuyén tuy chim duge gy nhiém 1én
dén ngay 7 p.i. va tir tuyén tuy 1én dén ngay 28 p.i.. Su giy nhiém bing APMV-2, 4, hodc
6 thé hién thuong tdn md bénh dic trung (dugc tong két trong Fig. 2) & tht ca chim duoc
gy nhiém, 13 biéu thj cia sy kich thich cta khéng nguyén virut. Sy phan 14p virut va
profin mé bénh ciia cic con chim dugc giy nhiém thé hién o rang tinh hudng kich thich
ctia virut & chim duge gay nhiém (khi quan va phdi tir ngay 2 dén ngay 7 va duong rudt,
phoi va tuyén tuy tir ngdy 7 tr& di). Phét hién dugc tht ca cac thé phan 1ap & tuyén tuy 1én
dén 28 ngay p.i. nhung khong thé phan 14ap dugc virut vao ngdy 14 p.i.. Diéu nay cho thiy
rdng APMV khio sat ¢6 1& 6 thé ton tai dai ding va sau d6 trd nén ¢6 hoat tinh. Do d,
chit mang virut ndy c6 thé c6 mit trong dan dugc gdy nhiém. Chi c6 APMV-2 giy ra
khang thé HI con khong phat hién dwoc khang thé HI ciia ga dugc giy nhiém APMV-4 v
6.

Vidu 2 APMV-8

A. Virut va Chim

Ga SPF mét ngay tubi (Merial, Gainesville, GA, USA) va vit Bic kinh (Metzer
Farms, Gonzales, CA, USA) dugc nudi trong trong bd phén cach ly Horsfall Baur 4p suét
dwong tinh. Thirc &n va nuéc duge cip ad libitum, va cac con chim dugc xét nghiém hai
lan mbi ngdy. Virut APMV-8 (APMV-8: SCWDS ID: MA-7) dugc sur dung cho nghién
ciru thir nghiém duogc phan 1dp tir vit trdi va duge phan loai béi National Veterinary
Service Laboratory (NVSL, Ames Iowa, USA). Virut ndy dugc nhan 1én trong trimg ga
SPF c6 phéi 9 ngly tudi bang cach ching ngira qua dudng tdi ni¢u. Dich tai niéu duoc
gom vao ngay 3 sau khi ching ngira, dugc tip trung lai, dugc chia phin phan wéc va bao
quén & nhiét d6 -80 °C. Kiéu phu APMV-8 dugc khing dinh bing xét nghiém HI sir dung
huyét thanh chuén dugc National Veterinary Service Laboratory cung cip (Ames, IA,
USA). EIDs, dugc x4c dinh bang cach ching nglra pha lodng theo bac 10 lan dich ti niéu
trong trimg SPF c6 phdi. Tinh toan hiu gia theo phuong phip nhu mé ta boi Reed va
Muench (Reed & Muench, 1938).
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B. Chuyén nhiém thir nghiém

Hai muoi nim con ga SPF mét ngay tudi hoic vit Bic kinh cho mdi nhém duge
chuyén nhiém qua dudng mii mit 10° EIDs, cho m3i chim dugc pha lodng trong PBS.
Chim thudc nhém ga hoic vit ddi chitng dwgc ching ngira gia bing PBS. Nam con chim
tir mdi nhém dugc 14y méau qua tinh mach cénh dé thu gom cac miu huyét thanh, duoc
lam chét nhe nhang bing CO,, va tién hanh mé tir thi & hai, bén, bay, mudi bén va hai
muoi tim ngdy sau khi gay nhiém (d p.i). Cac miu mé tir khi quéan, phdi, tuyén tuy, va
duong rudt (ta trang) duge gom lai. V6i mbi co quan, sit dung mét cip kéo va foocxép
méi vo trung. Mot nira miu mo duge dua vao dng Lysing Matrix D (MP Biomedicals,
Solon, OH, USA) chita méi trudng chuyén véan virut (VITM, mdi trudng co ban t6i thidu
1X, 7,5% natri bicacbonat, 15 mM HEPES, 1% huyét thanh bao thai bo, 4,000 U/ml
penixilin, 400 pg/ml gentamyxin, 8 pg/ml amphoterixin B, 4000 pg/ml streptomyxin,
1000 pg/ml kanamyxin sulfat). Mt nira miu mo thir hai duge cb dinh trong 10%
formalin dugc dém va dugc xir ly théng thuong, duoc gén vao, dugc cit 14t va duoc

nhuém mau bang hematoxylin va eosin (H&E).

C. Su phéin 1ap virut

Cé4c miu mo duge gom trong cac éng Lysing Matrix D duge lam dong nhét ho4
hai lan bang cach st dung FastPrep-24 (MP Biomedicals) & muc thiét 14p 1a 4,0 M/S
trong thoi gian 20 gidy. CAc miu di 1am ddng nhéit nay dugc 0 trong thoi gian 15 phut &
nhi€t d§ trong phong va sau d6 dugc ly tdm trong thoi gian 20 phat & 2000xg & nhiét do
4°C. 50 pl dich ndi trén bé mit thu duoc nay dwoc cdy trong 2 ml TFB vo tring dugc bd
sung 10% hydrolactalbumin, tiép d6 12 & & nhiét d6 37°C trong may lic tron qua dém dé
thir nghiém su vo tring. C4c mau khéng vé tring duge loc bang cac bd loc xyranh 0,45
pm (Whatman Inc.). C4c mau duge bao quan & nhiét d6 -80°C. Su phén 13p virut dugc
thye hién bang cach ching ngira 0,1 ml vao khoang tiii niéu cia tring ga SPF c¢6 phoi 9
ngay tudi. Sau khi 0 trong thoi gian ba ngay ¢ nhiét d§ 37,5°C, dich & ti niéu nay dugc

gom va dugc xét nghiém ve su ¢6 mat cia hoat tinh dong mau bang HA.
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D. Phén tich huyét thanh

Céc thir nghiém ngung két hong cau (HA) va trc ché ngung két hdng ciu (HI)
| duoc sir dung 14n lugt dé phét hién virut trong dich tdi niéu va dé phan tich su ¢6 mit cua
khang thé HI trong cic mau huyét thanh dugc gom. Cac xét nghiém nay dugc thuc hién
theo quy trinh chuén bing cach sir dung 0,8% t& bao héng ciu gi dwoc tai tao huyén phu
trong PBS. Xét nghiém HI dugc thuc hién bing cach ding phuong phép pha lodng-huyét
thanh 6n dinh-khang nguyén. Tam don vi HA cia khang nguyén virut dugc st dung cho
mdi pha lodng huyét thanh. Hiéu gia trling binh hinh hoc dugc xac dinh nhu mé ta truée
day (Brugh, 1978).

Fig. 4 thé hién hi¢u gi4 khang thd HI & ga va vit SPF duoc chuyén nhidm bing
APMV-8. Ga va vit dugc chuyén nhifm qua dudng miii-miéng véi lidu 106 EID5q
APMV-8. Cac mau huyét thanh dugc gom vio ngdy 2, 4, 7, 14, va 28 p.i. va dugce phan
tich bang xét nghiém HI bang khang nguyén APMV-8. Hiéu gi4 huyét thanh HI (theo
logy) dugc thé hién trén truc bén trai.

E. Chi sb gay bénh cia APMV-8 & g3

Dé danh gid doc tinh cla virut cia APMV-8, chi sé gdy bénh trong nio (ICPI
intracerebral pathogenicity index) dugc xac dinh theo quy trinh ctia World Organization
for Animal Health (OIE, 2008) cho virut gy bénh Newcastle. Thoi gian chét trung binh

(MDT mean dead time) & cac phdi ga dugc xac dinh nhu mé ta trude day (Swayne et al.,

1998) bang cach sir dung pha loang theo bic APMV-8 tir 10-1 dén 10-8,

Viéc x4c dinh thoi gian chét trung binh (MDT) trong trimg c6 phdi cling nhu
d4nh gia chi s6 gdy bénh trong ndo (ICPI) 1a do ludng quan trong cho tic nhin giy bénh
clia virut. PSi v6i MDT trong trimg c6 phéi, khong c6 phdi nao trong sé cac phdi cua
trimg duge ching ngira bi chét sau thoi gian 7 ngdy va do d6 thé phan 18p APMV-8 c6 thé
duogc phan loai 1a virut ¢6 doc luc yéu (lentogenic). Su c¢6 mit cua virut dugce khéng dinh

béng xét nghiém HA béng cach sir dung dich & thi niéu cta trimg dugc ching ngira véi su
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pha lodng 10-6. T4t ca cac con ga duoc ching ngtra trong ndo khong cho thiy c6 tridu
chimg 14m sang trong thoi gian quan sét, tirc 13 gi4 tri ICPI bang 0, diéu nay cho két qua

13 kiéu hinh virut ¢6 doc Iyc yéu (lentogenic).

F. Dung vacxin ting cuong APMV-8

Mudi con ga SPF mét ngdy tudi cho mdi nhém duoc chuyén nhidm qua dudng
miii mét 10° EIDs, cho mdi con chim. Chim thudc nhém ga dbi ching dugc ching ngira
gi4 biang PBS. Céc con chim ndy dwgc chuyén nhifm tiép bang cing mét lidu 14 ngay sau
1an gay nhiém dAu tién. Su c6 mat cua virut gy nhiém dugc theo dbi vao ngay 2, 4, 7 va
14 sau lan gy nhifm dAu tién v ngay 2 va 4 sau lan chuyén nhi®m tht hai bing cach
phéan 1ap virut tir cAc miéng gac khi quan bing céch sir dung tring SPF c¢6 phdi 9 ngay
tudi. Sy dap tmg ctia khang thé dugc theo ddi bing do hiéu gia HI cac miu huyét thanh

duge gom vao ngay 0, 7, va 14 sau mdi lan dung vacxin.

‘Dé khio sat xem liéu 13n gdy mién dich thir hai s& cho sw phat trién hidu gia HI
6n dinh hon khéng, thuc hién thir nghiém theo lich trinh co ban/tang cuong (Fig. 5). Vao
ngdy 7 sau lan chuyén nhim diu tién, tit ca mudi con chim cho hia tri HI nim trong
khoang tir 64 dén 1024 (GMT 207). Hiéu gi4 ndy giam di vao ngay 14 p.i. sau lin giy
nhiém dAu tién (GMT 84) nhung lai ting 1én sau khi gy nhiém ting cudng vao ngdy 14
sau 1in giy nhiém diu tién. Vao ngay 7 sau 1an ding vacxin ting cudng, GMT duge tang
1én dén 137 va lai giam xuéng GMT bang 73 vao ngay 14 sau lin chuyén nhiém tht hai.
C6 thé phan 1ap dugc virut giy nghiém tir cic miéng gac khi quan vao ngay 2 (5/10 chim)
va ngdy 4 (4/10) chim sau lin gdy nhiém dau tién. Sau l4n gy nhidm thir hai, khong phan

13p dugc virut tir cac miéng gac dugc 14y vao ngay 2 va 4 p-i..

G. Phat hién ARN virut bing RT-PCR

Viéc phat hién ARN virut tir miu mé dugc thyc hién sau khi ddng nhét hoa
miu mé, tiép d6 13 phan lap ARN bing cich st dung kit phan 18p High Pure RNA
(Roche, Mannheim, Germany). Cip doan mdi (8NPf1, 8NPr, tham khao bang 1) duogc su
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dung trong RT-PCR bang cich sir dung kit Supercript III One Step RT-PCR v6i nhan
Platinum Taq (Invitrogen, Carlsbad, CA, USA) theo chi din cua nha san xuét. Cc san
phim phan img thu duge duge phén tich trén 1% gel agaroza (Fig. 6). Cac md khi quan
duoc 14y ra vao ngay 2 p.i. tir nhimg con vit khong duge chuyén nhidm (C1-C5) va vit
dugc chuyén nhiém APMV-8 (I11-I5). C4c mé ndy dugc 1am ddng nhit hoa va didu ché
ARN cho RT-PCR. MAu d6i chimg nudc (W) duoc chudn bi song song. Cac san phim
phan tmg dugc tach ra trén 1,5% gel agaroza. Kich c& clia the manh duge khéng ché bing
cach sir dung thang 100 bp (New England Biolabs, Boston, MA, USA). Kich c& cta cac
manh ADN duoc thé hién & bén phai.

Béng 1. Céc oligonucleotit duge sir dung cho RT-PCR d phat hiénARN virut trong céc

miu mob

Tén Trinh tu Hudng VitiA  SEQIDNO
APMV-  TTTTTTTTTITTTTTTTTTACCAAACARRGAA c¢6 1-14 21
PolyT ' nghia
8NPl CAGGAGACCTGATGTTGCCTCAAC co 200-223 22

nghia
8NPr GCAGGCGATCTATAGTCTCTGATAG a6i 618-642 23

nghia

H. X4c dinh lidu giy nhiém tdi thiéu & £a va vit

Dé x4c dinh xem hidu gid virut ndo & ga s& la di dé phat hién sy chuyén héa
huyét thanh, ga SPF mét ngdy tudi dugc chuyén nhim bang céc liéu APMV-8 khac nhau.
Céac con chim nay dugc nudi trong nha nhu di néu trén. Mudi con ga cho mdi nhém duoc
chuyén nhiém méi nhém bing 101,102, 103, 104, 105, hodc 106 EID5¢. Virut dugc pha
logng trong VTM. Mdi nhém duge cdy VIM va c6 tac dung nhu mau dbi chimg. Céc con
chim nay dugc 14y mau vao ngay 7 va 14 sau khi chuyén nhiém qua tinh mach cénh. Dya
trén cac két qua thu dugc trong thir nghiém & ga, vit Bic kinh ba ngay tudi dugc chuyén

nhim bang lugng virut khac nhau. Cic lidu giy nhi®m liéu dugc lya chon 1 103, 104,
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103, hogc 106 EIDs( cho mdi con vit. Mgt nhém duoc gdy nhifm gia bing VIM. Cac
con chim nay dugc 14y méu vao ngay 7 va 14 sau khi chuyén nhiém qua tinh mach chan.
Mau huyét thanh mau dugc phan tich vé sy c6 mit cia cic khang thé dic hiéu virut bing

HI nhu d3 néu trén.

I. X4c dinh kha néng gdy bénh ¢ vit va ga

Trong qua trinh thir nghiém, khong phat hién thay triéu chimg 14m sang & gava
vit. Trong qua trinh md tir thi, nhan thiy ba con ga duge gay nhiém c6 tuyén tuy hoi rong
1én va ta trang bi sung tdy vao ngay hai va bén p.i.. Khéng phét hién thiy thuong tdn 16n
khac & bt k nhém nio.

Dép (mg huyét thanh hoc duge kiém tra vao ngay 2, 4, 7, 14, va 28 p.i. bing
cach khao sat hidu gia HI & trong huyét thanh (Fig. 4). Cac mAu huyét thanh & ga dugc
gay nhiém APMV-8 cho thiy hi¢u gid HI duong tinh (= 16) bit dAu vao ngay 7 p.i. (5/5,
GMT: 111), 14 p.i. (5/5, GMT: 48), va 28 p.i. (5/5, GMT: 48). C4c mAu huyét thanh vit
duoc chuyén nhiém APMV-8 ciing cho thdy hiéu gia HI duong tinh (= 16) vao ngiy 7
(5/5, GMT 21), 14 (5/5, GMT 28), va 28 (4/5, GMT 14) p.i. Hiéu gia HI thay dbi tir 32
dén 256 cho ga, con véi vit khoang nay 1a tir 16 dén 64. Chim duoc chiing ngira thubc vor
van 12 4m tinh d6i véi khang thé HI d6i véi APMV-8 & tht ca thoi didm khao sat trong ca

hai loai.

Pé xac dinh céc vi tri cua sao chép virut & gi va vit, mot sé co quan (khi quan,
phi, t4 trang, va tuyén tuy) dugc phan tich d6i véi gdy nhidm virut bing cach phan lap
virut trong trimg c6 phéi (Fig. 7). O ga, APMV-8 duoc thu hdi vao ngdy 2 p.i. tir khi
quén, phdi, va ta tring. Vio ngay 4 p.i., APMV-8 dugc phén 14p tir tt ca co quan duge
phén tich; trong khi d6 vao ngdy 7 p.i., chi phan 1ap dugc APMV-8 tir tuyén tuy. Vao
ngdy 14 va 28 p.i. khong phén 18p dugc virut tir co quan bit ky. Khéng phén 1ap dugce
virut from chim dugc chiing ngira thudc vo. Su nhén dién virut dugc phan 1ap nguoc duge
khang dinh bang xét nghiém HI bing cich sir dung huyét thanh chuin nhu duge NVSL

cung cp. Khong phén 1ap duoc virut tir cac md vit duoge gom bit ky & thoi diém bat ky
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tham chi sau hai 14n cdy truyén phy & tring ga SPF c6 phoi 9 ngay tudi. Do d6, cac doan
mdi RT-PCR dugec thiét ké dya trén thong tin trinh tw APMV-8 c6 duoc d& phét hién su
c6 mit cia ARN virut trong cic miu md ducjc gom (Fig. 7). Vao ngay 2 p.i phat hién
duoc ARN virut ¢ trong khi quan (Fig. 6), dudng rudt va tuyén tuy con vio ngdy 4 p.i
phét hién dugc ARN virut & tit ca cic co quan dugc phan tich. Vao ngay 7, 14, va 28 p.i,
phat hién dugec ARN virut chi & khi quan va phéi. RT-PCR bing céch sir dung ARN thu
dugc tir co quan cua cac con chim dugc chiing ngira gia khong tao ra su khuéch dai manh

RT-PCR ma cho théy sw vang mit cia APMV-8 & céc con chim nay.

Pé danh gi4 tidm tang giy bénh cua virut duge khao sat, cic co quan dugc
phan tich vé sy c6 mit cia thuong ton ¢6 kich thudce hién vi (Fig. 8). Vao ngiy 2 p.i., phét
hién duge su viém phé quan ting sinh da & nhe & tAt ca cac con ga duge gy nhiém. Cac
co quan con lai khong cho thiy sur khac biét so v6i nhém déi ching. Ga dugc gy nhiém
APMV-8 cho thiy sy giam doc luc & 6 hoic sw phuc hdi biéu mé dudng hd hép & khi
quéan vao ngay 4 p.i. nhu 13 biéu thi cho su lanh bénh. Ngoai ra, cic con chim nay ciling
cho thAy bénh viém tuy bach huyét bao da & nhe biéu thi sw nhidm virut. Ga dwoc gy
nhiém cho thiy cac thay déi & phdi vao ngdy 7 p.i. ching han nhu BALT tir vira phai dén
ning, céc thay dbi & khi quan ching han nhu sy viém chay phé quan va bénh viém tuy
bach huyét bao da 8. Cac phat hién nay 1 phi hop vdi kich thich tinh chit khang nguyén.
Vao ngdy 14 p.i, nhan thiy cac thay dbi & khi quan phit hop qua trinh lanh vét thuong va
cac thay ddi & tuyén tuy ching han nhur bénh viém tuy bach huyét bao 1a ddu hidu cta sy
nhiém virut 1a & ga dugc gy nhiém. Vio ngay 28 p.i., chi phét hién dwoc sy viém chay
phé quan nhe va bénh viém rudt nhe & mot sé ga duge gy nhiém. & vit dugc gy nhiém,
nhan thdy bénh viém phé quan bach huyét bio nhe da &, cic thay déi & phédi (viém phdi
k&) va cac thay d6i & dudng rudt (bénh viém rudt bach huyét bao) vao ngay 2 p.i trong khi
d6 nhan thay céc thay di & khi quan phit hop vé6i sy nhiém dudng hé hip vio ngay 4 p.i..
Vao ngdy 7 p.i., vit dugc giy nhiém thé hién bénh viém phé quan bach huyét bao va viém
tuy phdt hop véi sy nhiém virut con sy viém chiy phé quan dugc nhan thdy 13 mét déu
hiéu ciia sy lanh vét thwong vao ngay 14 p.i.. Ngoai ra, vit dwoc gy nhiém thé hién bénh
viém tuy bach huyét bao vao ngiy 14 p.i.. Sau d6, vao ngay 28 p.i., phéi ciia vit dugc gy
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nhiém nhén thiy chimg ting san BALT va ciing nhu bénh viém phé quan di 4i da 6 nhe.
Ca hai thuong tén c6 kich thudc hién vi bénh hoc nay 13 biéu thi cia sy nhidm virut. &
cac con ddi chimg khéng dwoc chuyén nhidm khong phat hién duoc thay d6i & cic co

quan dugc xac dinh.

J. Xé4c dinh ndng d6 ti thiu cin thiét & oy ra dap trne mién dich

Dé kiém tra lidu gy nhi®m t5i thidu 13 cin thiét dé gay ra su chuyén héa huyét
thanh & ga, ding cac pha lodng APMV-8 mudi lan dé gy nhiém mudi con ga SPF mot
ngdy tudi (Fig. 9). Pbi v6i xét nghiém HI, sir dung 4 b HA ma cho ngudng bing 16
tduge xem 14 mau duong tinh. Cic mAu huyét thanh dugc Iy vao ngdy 14 p.i. cho thiy 1a
EID5( bing 103 1a du d& gy ra dap ung mién dich trong 4/10 con ga thi dugc xem 13
dwong tinh (GMT 11). Vao ngay 14 sau khi gy nhiém véi EID5() 14 104 chin trong sb
mudi con chim cho hiéu gia >16 (GMT 34). Su nhiém EID5( bing 105 va 106 gay ra

hiéu gid HI >16 vao ngay 14 p.i. & tit ca cac con chim v&i GMT lan lugt bing 73 va 137.

Dua trén két qua nay, mdi trong sb 8 con vit duge gy nhiém bing APMV-8
bat dau véi lidu EID5( 103 cho mdi con chim 1én dén liéu EID5( bang 106 cho mdi con
chim (Fig. 10). S4u trong s6 tAm con vit phat trién hiéu gia c6 y nghia (=16) 14 ngay sau
khi gdy nhiém bing GMT béng 14 sau khi chuyén nhi®m bing EID5( 104/chim. Vao
ngdy 14 p.i. 6/8 vit dugc chuyén nhiém c6 EID5( biang 105/chim va 7/8 con vit dugc
chuyén nhim bang EID5( 106/chim phat trién hiéu gi4 c¢6 ¥ nghia (=16) v6i GMT lan
lugt bang 17 va 23.

Vi du 3 Xéc dinh trinh tu APMV-8 ¢6 chidu dai diy du

Dé xéc dinh trinh ty APMV-8 c6 chidu dai ddy du, thong tin trinh tu ARN virut
14 diéu dAu tién cin dén. P& dat dugc muc dich ndy, diu 3’ ctia hé gen virut duge tich
dong bang cach sir dung doan mdi (APMV-polyT, tham khao bang 1) ma chira trinh t
suy bién dua trén trinh ty 3’ hién c6 cia APMV1 (S$ truy cdp Genbank AF077761),
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APMV-2 (Sb truy cap Genbank EU338414), vA APMV-6 (S truy cdp Genbank
EF569970). ARN virut dugc tinh ché tir dich thi niéu bang cach sir dung kit phan lap
High Pure RNA (Roche, Mannheim, Germany). Trinh ty nay dugc khuéch dai bang cach
st dung hé 5" RACE System cho khuéch dai nhanh (Rapid Amplification) phién ban du
cubi ADN bd trg (¢cDNA Ends Version 2.0) (Invitrogen) theo cac chi din cia nha san
xuét. Mot s manh dugc thu nhén, dugc ria giai be"mg gel va dugc tach dong vao vecto
tach dong Topo TA (Invitrogen) va cac dong dugc lya chon duong tinh duge x4c dinh
trinh tur. Céc trinh ty nucleotit thu dugc duge phan tich bang tra ciru nblast so v6i ngudn
dir liéu NCBI khong cho ra trinh tu twong tir ndo. Tra ciu tblastx tiép ngudn dir liéu
NCBI cho thdy thé hién mirc d6 twong tr nucleoprotein 1a mirc d twong tu 83% véi
Paramyxovirut thudc loai chim 2 (APMV-Z/Chicken/California/Yucaipa/S6 S6 truy cép
Genbank EU338414) Vé muc d§ tuong tu 56% cua ching 6 Paramyxovirut thudc loai
chim (APMV-6/Goose/FarEast/4440/2003, S6 truy cap Genbank EF569970). Bang cich
sir dung doan mdi nay, phuwong phap chay doan mdi dugc sit dung biang cich sir dung hé
théng 5" RACE System cho khuéch dai nhanh (Rapid Amplification) phién ban diu cudi
ADN bb trg (cDNA Ends Version 2.0) (Invitrogen). 5’-RACE tao ra manh khoang 800 bp
(cip bazo). Bang cach sir dung k¥ thut nay, thu duoc thong tin trinh tw méi trén co s&
thong tin trinh tu tir trinh tr trude di dugc sir dung dé phéc thao cac oligonucleotit mai.
Diu 5’ ctia hé gen virut ndy ciing duge xac dinh bang phwong phap 5’-RACE. Thu dugc
dau 3’ clia hé gen virut sau khi néi ARN vdi ligaza T4 RNA ligasel (New England
Biolabs). Phan {mg ndi nay dugc tinh ché tiép bing kit phan 18p High Pure RNA (Roche)
va thue hién RT-PCR bang cach sir dung kit Superscript III One Step RT-PCR véi nhian
Platinum Taq (Invitrogen). Manh ADN bd trg thu dwge duge tich dong vao vecto
pCR2.,1 (Invitrogen) va dugc tao trinh tu. Ba plasmit tir mdi manh dugc nhan dong duoc
xac dinh trinh tu theo ca hai huéng, do d6 tao ra trinh tr phit 6x cho mdi nucleotit.

Trinh ty hé gen c6 chidu dai diy di cua ching APMV-8 duge phén tich 1a
15342 nucleotit, diéu ndy phit hop véi quy tic sau (Calain, P. & Roux, L., 1993) cho
Paramyxovirinae. Sau khung doc m& (ORF) dugc phat hién va ma hoa céc protein. Trat

tu cua protein ndy dugce xac dinh 13 3'-NP-P-M-F-HN-L-5’ (trinh ty hé gen SEQ ID NO:1
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13 theo huéng 5’ dén 3’ d6i hé gen) bang cach st dung sy tuong tu trinh tir protein dbi véi
protein ciia paramyxovirut thudc loai chim khac. Codon khéi dau va codon két thuc gia
dinh ctia cic ORF va khdi lugng phan tir (MW) theo 1y thuyét (mang ciia Swiss Institute
of Bioinformatics EXPASy ExPASy) ctia cac protein dugc trinh bay & Bang 2.

Bang 2 Théng sd clia cac protein dugc ma hoa boi trinh ty APMV-8

Protein Codon bit ddu  Codon két thtc MW  theo
thuyét (kD)

Nucleoprotein 141-143 1524-1526 51,2

(NP)

Protein phospho (P) 1693-1695 2908-2910 43,5

Protein nén (M) 3076-3078 4193-4195 40,6

Protein lién hop (F) 4499-4501 6128-6130 58,5

Ngung két t6 hong ciu/neuraminidaza (HN) 6383-6385 8114-8116 63,5

Polymeaza (L) | 8273-8275hodc 15011-15013  254,6
8297-8299 253,6

Xéac dinh trinh tyr din dAu va trinh tr dAn hé gen gia dinh bing cach x4c dinh
trinh ty bét ddu gen gia dinh ciia gen NP (gen din dAu) va trinh tr két thic gen gia dinh
ctia protein L (doan d&n). Poan din du 12 ndm & nucleotit tir 1 dén nucleotit 55. Trinh tu
bét dAu gen gia dinh (nt 56-63) ciia gen NP két thiic doan din diu. Trinh trr ddn nim &
phia sau trinh tir két thiic gen cudi trong h¢ gen virut. Do sy c6 mit cua hai trinh tyr Két
thiic gen gia dinh cho gem ARN polymeaza (nt 15161-15171 hodc 15288 -15297) @ nhan
dién dugc hai trinh ty din gia dinh (nt 15172-15342 hoic nt 15289-15342). Vi tri cua
trinh tu bt ddu gen gia dinh (trinh tw chita poly G) va trinh tu két thic gen (trinh tu tin
hiéu cho su bd sung chudi poly (A)) va trinh ty viing lién gen dugc tong két trong Bang 3.
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Béng 3 Xac dinh trinh tur va vi tri clia gid dinh trinh tu bt du gen, viing lién gen, va két

thic gen ciia APMV-8

Gen Bit d4u gen Két thiic gen Vung lién gen
Nucleoprotein 56-63 1615-1625 1626-1627
Phosphoprotein 1628-1635 2991-3001 3002-3031
Protein nén 3032-3039 4404-4416 4417-4441
Protein dung hop 4442-4449 6260-6271 6272-6278
Ngung két 6279-6287 8261-8273 8274-8275
cau/neuraminidaza
ARN polymeaza 8275-8283 15161-15171
hoac 15288-15297
Bang 4 SEQ ID NO so véi trinh ty ADN va protein.

SEQ ID NO | Tén gen Loai

1 trinh tur hé gen APMV-8 ADN hodac ARN

2 Nucleoprotien APMV-8 (NP) ADN hodc ARN

3 Nucleoprotien APMV-8 (NP) Protein

4 protein phospho APMV-8 (P) ADN hoac ARN

5 protein phospho APMV-8 (P) Protein

6 Protein nén APMV-8 (M) ADN hoic ARN

7 Protein nén APMV-8 (M) Protein

8 Protein lién hgp APMV-8 (F) ADN hodc ARN

9 Protein lién hop APMV-8 (F) Protein

10 Ngung két t6 hong cau/neuraminidaza APMV-8 (HN) | ADN hoic ARN

11 Ngung két t6 hong cAu/neuraminidaza APMV-8 (HN) | Protein

12 ADN polymeaza (L) APMV-8 ADN hodc ARN

13 protein 1 polymeaza (L) APMV-8 Protein

14 protein 2 Polymeaza (L) APMV-8 Protein
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Trinh tw bit dau gen gid dinh cho APMV-8 dugc bo toan chira trinh tir poly
(O)s tiép d6 14 trinh tw 3'-GCU-5". Ngoai trir duy nhét 1a trinh t bit dAu gen gia dinh cho
polymeaza ARN virut (3'-CUCCCGCU-5). Trinh tr két thiic gen gia dinh cling 1a bao
toan va chira trinh tir poly (U)g ¢ trinh ty 5’ cua hé gen virut (Bang 5).

Béng 5 Trinh tir bét diu gen va két thic gen cia APMV-8

Tén gen | Trinh tu (5-3’ hudng khang hé gen) | SEQ ID NO
Bit ddu gen | gen NP | CCCCCGCUUCUGUCA 24
gen P CCCCCGCUGGAGUUA 25
genM [ CCCCCGCUUCUGUGC 26
gen F CCCCCGCUUUAGAAC 27
gen HN | CCCCCGCUGGGUAAA 28
L CUCCCGCUGGAGAUG 29
Két thiic gen | gen NP | AACUAAAUUCUUUUUU 30
genP [ UAACUAAUUCUUUUUU 31
genM | AGGAUUAAUAUUUUUU 32
gen F CUAUAAAUUAUUUUUU 33
gen HN | UACUUAAUUCUUUUUU 34
genL (1) | ACUAAAAUUCUUUUUU 35
gen L (2) | UUAUUGAUUUUUUUUU 36

Céc trinh tr ndy dugc du doan dya trén céc trinh tr dugc md ta cho cac
paramyxovirut khac thudc gidng Avulavirus (Chang et al., 2001, Nayak et al, 2008, Jeon
et al., 2008). C6 thé c6 hai codon bit ddu cho ORF ciia ARN polymeaza. Codon bt dau
dAu tién (nt 8273-8275) ndm & in the ving két thic gen —ving lién gen- bit ddu gen ndm
gitta ORF HN va ORF polymeaza ARN virut. Qu4 trinh nay 1am cho codon bét dau it c6
thé xdy ra nhung khong phai 12 khong thé. Codon bét diu thtr hai (8297 -8299) nim &
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phia sau ving két thiic gen —ving lién gen- bit ddu gen va c6 thé hoat dong nhu codon
khoi dAu cho sy bit du dich ma ARN polymeaza ciia APMV-8.

Hé gen APMV-8 c6 chiéu dai 15342 nt (nucleotit). Gen nay la dai hon APMV-
1 (SQ ID NO:15, 15186 nt, de Leeuw & Peecters, 1999), APMV-2 (SEQ ID NO:16,
14,904 nt, Subbiah et al., 2008), vi APMV-4 (SEQ ID NO:18, 15054 nt, Nayak et al.,
2008), va ngin hon APMV-3 (SEQ ID NO:17, 16,272 nt, Kumar et al., 2008) va APMV-
9 (SEQ ID NO:20, 15,438 nt, Samuel et al., 2009). Chiéu dai gdm 55 nt ctia doan din du
dudng nhu 13 bao toan trong tt ca APMV (Krishnamurthy & Samal, 1998, de Lecuw &
Peecters, 1999, Subbiah et al., 2008, Nayak et al., 2008, Kumar et al., 2008, Samuel et al.,
2009) trong khi d6 trinh ty din dudng nhu c6 chiéu dai thay dbi. CAc trinh tw bit diu gen
va trinh ti két thiic gen cua gen virut ¢ tinh bao toan cao d6i véi APMV-8 (nhu duoc chi
ra trén Bang 5). Diéu nay ciing d3 dwgc mé ta cho céc trinh tr APMV-2 (Subbiah et al,
2008), APMV-3 (Kumar et al, 2008), APMV-4 (Jeon et al., 2008, Nayak et al, 2008),
APMV-6 (Chang et al, 2001), va gan ddy 1a cho APMV-9 (Samuel et al., 2009). Sé
nucleotit cua trinh tu 6 chidu dai ddy du 12 boi sé ctia sdu, didu nay 1a phd hop véi vai trd

cua bd sau cho hé gen paramyxovirut (Kolakofsky et al., 1998).

Mitc ddng nhat trinh tir gifra trinh tw hé gen APMV-1, 2, 3, 4, 6, 8, va 9 dugc
trinh bay & Bang 6.
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Béng 6. Phin trim mirc ddng nhét trinh tr giita cic hé gen cia APMV-1,2, 3,4, 6,7, 8,

va9
APMV 1 12 (3 4 6 |7 (8 8 8 8 9
SEQIDNO|15|16|17 |18 [19]|20]1 37 (38 |39 |40
8 1 48161 |47,2 47,6 (52]53]100(99,1]96,5]|96,4 |48

Phan trim murc ddng nhét trinh tyu giira hai axit nucleic hodc trinh trr polypeptit
duogc xac dinh bing céach st dung g6i phan mém Vector NTI 11.0 (PC) (Invitrogen, 1600
Faraday Ave., Carlsbad, CA). Diing diém phat m& khe bang 15 va diém phat kéo dai khe
6,66 d¢ x4c dinh phan trim ddng nhét giita hai axit nucleic. Ding diém phat mé khe bing
10 va diém phat kéo dai khe bing 0,1 cho viéc x4c dinh phén trim ddng nhit giita hai
polypeptit. Phan trim ddng nhét duoc tinh toan dua trén trinh tu ngin hon.

Vi du 4 Dung vacxin cho gi gid mot ngdy tudi bing ching APMV-8

Hai muoi con ga gido mot ngay tudi dugc chia thanh hai nhém theo bang 7 dugc

thé hién sau day.

Vao ngay 1, ldy méu ga mot ngay tudi dé xac dinh tinh trang khang thé dbi voi
virut gdy bénh Newcastle (NDV) va APMV-8 bing cich sir dung thir nghiém tc ché
ngung két hdng cau (xét nghiém HI). Xét nghiém ndy duogc thyc hién bang céch sir dung
dich tui niéu tir trimg SPF dugc chuyén nhiém chung NDV Lasota hoic APMV-8. Bén
don vi HA cua ching NDV Lasota hoic APMV-8 va 1% té bao hf‘mg clu ga dugce su
dung cho xét nghiém HI. Hiéu gia HI thu dugc cho thiy 1 huyét thanh ga chira khang thé
HI chéng lai NDV nhung khong phat hién duoc khéng thé chéng lai virut APMV-S.
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Béng 7. Chuyén nhiém/diing vacxin cho ga gid mot ngay tudi

Diéu trj Nhém 1 Nhém 2 (phong trir)
(mudi con gi mdt ngay tudi) | (mudi con gi mot ngay tudi)
Ngay 1: dung vacxin véiching Céo | Khong
APMV-8
Ngay 14: xét nghiém HI Co Co
Ngay 14: dung vacxin thit hai | 5 ga (nhém 1-1): dung vacxin 5 ga (nhom 2-1): dung
bang ching APMV-8 (ting 14n 2/ ding vacxin 1n 1. vacxin lan 2
cuong) 5 ga (nh6m 1-2): khong dung | 5 ga (nhém 2-2): khong cho
vacxin 14n 2/ ding vacxin 1an ding vacxin
1
Ngay 28: xét nghiém HI Co Co

Vao ngdy 1, nhém gdm tir 1 dén 10 ga duoc chuyén nhiém qua dudng mii
bang 10° EIDs, ching APMV-8, nhém 2 gdm 10 ga khong duge chuyén nhidm duoc

ding 1am mAu ddi chimg.

Mudi bdn ngay sau khi gy nhiém (ngay 14), cac con nay gél duoc ldy mau va
cac miu huyét thanh thu dwgc duoc phan tich vé sy c6 mit cia khang thé HI chéng lai
NDV va APMV-8 (Fig. 20). Két qua cho thdy 13 ga dugc cho ding vacxin APMV-8 cho
hi¢u gia HI khi str dung APMV-8 lam khéng nguyén. Hiéu gia HI dic hiéu APMV-8 nim
trong khoang tir 128 dén 2048. Hiéu gi4 HI d6i v6i NDV gidm xuéng hiéu gi HI thép
hon 16, do @6 chiing khong dugc xem 1a NDV duong tinh. Két qua nay cho thiy 1 khang
thé c6 ngudn géc tw me & ga chéng lai NDV khong loai trir gdy nhiém bing APMV-8, do
d6 sw gy nhiéu cia cac khang thé nay véi viéc ding vacxin APMV-8 1a khéng thé xay

ra.

Muoi bbn ngay sau khi chuyén nhiém (ngdy 14), cic con ga & nhom 1 va nhom
2 dugc chia ra. Ndm con gi & mdi trong sé nhém 1 (nhém 1-1) va nhém 2 (nhém 2-1)

dugc chuyén nhiém tiép bang 10° EIDs, cua ching APMV-8 (bang 7), nim ga con lai
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trong mi nhém (nhém 1-2 va nhém 2-2) khong duoc giy nhiém. Thir nghiém ndy dugc
thiét k& dé khao sat xem liéu 1in nhiém ga sau d6 c6 tic dong dén sy gay nhim va liéu
gy nhiém thi hai (ding vacxin ting cudng) c6 1am ting hiéu gia khang thé. Mudi bén
ngdy sau (ngdy 28), tit ca ga dwoc 1y mau tiép va khao sat huyét thanh xem lidu ¢6 su c¢6
mit ciia khang thé APMV-8 va NDV. Hiéu gia huyét thanh (Fig. 21) cho thy 1a viéc
dung vacxin 1in diu vio ngay 14 (nhém 2-1) gy ra cac hiéu gia khang thé dic hiéu
APMV-8 ndm trong khoang tir 32 dén 512. ga dugc cho diung vacxin chi vao ngay 1
(nhém 1-2), hiéu gia khang thé giam xudng dén hiéu gi4 nim trong khoang tir 128 dén
512. O ga ma di dugc cho ding vacxin vao ngdy 1 va ngay 14 (nhém 1-1), cac hiéu gia
khéng thé ddc hiéu APMV-8 khéng gia tang, diéu nay goi y 1a virut duge sit dung cho 1in
gdy nhiém thtr hai bi trung hoa boi cac khang thé dic hidu APMV-8 dugc gy ra béi lan
gdy nhiém th& nhit. Huyét thanh ctia nhém dbi chung khong dugce cho dung vacxin
(nh6m 2-2) khong chira Khang thé HI ddc hiéu APMV-8. Vio ngay 28, khang thé NDV
giam xudng tiép, chi 11 trong sb 20 con ga cho thiy 13 hidu gia HI bat ky d6i véi khéng
nguyén NDV trong khi d6 vao ngdy 14 mudi bdn con ga thé hién hidu gis khang thé thip
dbi v6i NDV.

Vi du 5 Dung vacxin iz ovo cho tritng SPF ¢6 phoi

Nghién ctru ndy duge thuc hién dé thir nghiém xem lidu viée ding vacxin bing
APMV-8 in ovo c6 giy ra dap Gng khang thé & ga hay khong va liéu viée dung vacxin in

ovo c6 giy anh hudng dén ty 18 né trimg va kha ning séng.

Trong nghién ctru 1, 108 trimg SPF duge cho ding vacxin bing chung virut
APMV-8 in ovo bing cach sir dung INOVOJECT (Pfizer Animal Health, NY, USA) vao
ngdy 18 cua qua trinh 0. Virut ndy dugc pha lodng trong nuéc mubi NaCl vé tring 0,9%.
Su chudn d6 nguge virut dugc pha lodng cho hidu gia 10> EIDs,/ 100pl. 108 trimg duogc
chiing nglra bang nuéc mubi NaCl vé tring 0,9% 1am miu dbi chimg. Thé tich cho mdi
14n tiém chung 13 100ul cho mdi trimg. Tam muoi gi nd ra tr nhém dbi chimg va bén
muoi nim con ga nd ra tir nhém duge cho diung vacxin APMV-8. Mudi con gi tir mbi

nhom dua vao by phin Horsefall-Bauer. Ngoai ra, ga ciia nhém dugc cho dung vacxin
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APMV-8 va ndm con ga thudc nhém ddi chimg duge cho cung vao bg phan Horsefall-
Bauer & thi nghiém sy truyén APMV-8 sau khi ding vacxin. Nuéc va thirc in duge cip
ad libitum. Mudi bén va hai muoi tm ngay sau khi nd, cac miu mau duoc ldy ra va duge
xét nghiém vé sy ¢6 mit cia khang thé HI chéng lai APMV-8 bing cach sir dung 4 don vi
HA va 1% té bao hdng cu ga. Céc két qua (Fig. 22) cho thy 1 viéc dimg vacxin i ovo
vao ngdy 18 trong qua trinh @ gy ra dap ing mién dich nhu dugc thé hién bing su c6 miit
cta hiéu gia HI trong cdc miu huyét thanh duoc thir nghiém. Mudi bén ngay sau khi nd,
thu dwgc hiéu gia HI tir 256 dén 4048 & nhém dugc cho diing vacxin in ovo. Trong huyét
thanh clia cac con ga tiép xic véi nhau, thu dugc hidu gia HI tir 256 dén 2048 14 ngay sau
tiép xtc véi ga tir nhém duge cho dung vacxin, diéu ndy ching to ¢6 su roi cta virut duoc
st dung ding vacxin. Nhém ddi chimng khong thé hién bat ky hi€u gia HI nao dic hiéu
nao cho APMV-8. Mudi bén ngay sau, ga dugc 14y méu tiép va cho thiy hiéu gia tir 256
dén 4096 & nhém duge cho ding vacxin APMV-8 va tir 256 dén 1024 & nhém tidp xic
APMV-8. Nhém dbi chiing khong thé hién sy c6 mit ciia khéng thé HI APMV-S.

Trong nghién ctru 2, 88 tring SPF (khéng bi bénh) duge cho dung vacxin in
ovo bang céach str dung INOVOJECT vao ngay 19 cta qua trinh 4. Chung virut APMV-8
dugc pha lodng trong 0,9% nuéc mubi NaCl v trung. Hidu gid cua virut 13 107
EIDs/100ul nhur thu duge sau khi chuidn do ngugc virut dugce pha loang. 88 trimg SPF
dugc ching ngira 0,9% nudc mudi NaCl vé tring duge dung 1am méu d6i chtmg. Thé tich
dung cho tiém ching 13 100pl cho mdi tring. Cé bay muoi tr ga nd ra tir nhém déi ching
(NaCl) va bady muoi siu ga né ra tir nhém duogc cho ding vacxin APMV-8. Mudi con ga
tir mdi nhém dugc dua vao budng nudi Horsefall-Bauer. Nuéc va thirc in dugc cip ad
libitum. Mudi bén ngay sau khi né, cac miu méau dugc la‘iy ra va dugc xét nghiém vé su
c6 mt ciia khang thé HI chéng lai APMV-8 bing céch sit dung 4 don vi HA va 1% té bao
hong cdu ga. Céac két qua (Fig. 23) cho thdy 14 viéc ding vacxin in ovo vao ngay 19 cia
qua trinh  gdy ra dép tng mién dich v&i hidu gia HI dic hiéu cho APMV-8. Mudi bén
ngdy sau khi ng, thu duge hidu gia HI tir 256 dén 4048 & nhém dugce cho dung vacxin
APMV-8 in ovo. Nhém ddi chimg khong thé hién bat ky hiéu gi4 HI nio dic hiéu cho
APMV-8. C4c con gi duge 1iy mau tiép vao ngay 28 sau khi nd. Hi¢u gia HI cho nhom
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dugc cho ding vacxin APMV-8 thay d6i tir 512 dén 4096 (Fig. 23) trong khi d6 huyét
thanh ndy cho ga d6i chtng van 12 am tinh v6i APMV-8.

Trong nghién ciru thir ba, 108 trimg SPF ¢ nhém 1 va nhém 2 dugce cho ding
vacxin in ovo bang cich sit dung INOVOJECT vio ngay 18 i 13n lugt bing 10> EIDs, va
10*° EIDso. Chiing virut APMV-8 dugc pha lodng trong 0,9% nuéc mudi NaCl vé tring.
Trong nhém thir ba, 108 trimg SPF dugc chung nglra 0,9% nudc mudi NaCl vo triung 1am
d6i chimg. T4m muoi ba gi nd ra tir nhém 1, bady muoi chin ga nd ra tir nhém 2, va tdm
muoi tdm g nd ra tir nhom 3 (Tham khéo bang 8). Sau khi n&, mudi con ga tir mdi nhém
dua vao phong nudi Horsefall-Bauer. Nu6c va thirc an dwoc cip ad libitum. Sau khi n,
muoi con ga tir nhém 3 duge cho ding vacxin duéi da trong viing cb véi thé tich 100 pl
10° EIDs, virut APMV-8. Mudi bdn ngdy sau khi nd, cdc miu mau duoc lay ra va duge
xét nghiém v& sur ¢6 mit cua khang thé HI chéng lai APMV-8 bﬁng cach str dung 4 don vi
HA va 1% té bao hong ciu ga (CRBS). Cac két qua (Fig. 24) cho thiy 1a viéc ding vacxin
in ovo vao ngay 18 cua qua trinh G gdy ra d4p ing mién dich véi hiéu gia HI dic hiéu cho
APMV-8. Mudi bdn ngay sau khi nd, phat hién d&qc higu gia HI tir 4096 dén 16384 & cac
nhém duge cho ding vacxin APMV-8 in ovo. Nhém d6i chimg khong thé hién bt ky
hiéu gia HI nao dic hiéu cho APMV-8. Nhém duge cho ding vacxin bing APMV-8 duéi
da cho thiy su chuyén hoa huyét thanh véi hidu gia nam trong khoang tir 64 dén 4096.
Céc con ga dugc 14y méu tiép vao ngay 28 sau khi nd va duogc xét nghiém vé sy c6 mit
cua khang thé HI dic hiéu APMV-8. Hiéu gia HI vao thoi diém bén tudn sau khi no giam
di va thay d6i trong khoang tir 512 dén 4096. Nhém déi chimg khong thé hién bét ky hiéu
gia HI nao dic hi¢u cho APMV-8. Hiéu gia HI trong nhém dugc cho ding vacxin duéi da
cho hiéu gia HI nim trong khoang tir 32 dén 256.
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‘Bang 8
Nhém 1 Nhém 2 Nhoém 3 (dbi trimg)
Trimg SPF 108 | 108 108
Ga da no 83 79 88
Ding vacxin bang | 10°° EIDs, 10" EIDs, 0,9% nuéc mudi NaCl
APMV-8 vao ngdy | 100ul cho mdi|100ul cho mdi| vo tring
18 cua qua trinh | trimg trimg

Vi du 6 Su phét trién cta di truyén neuoc dong ching APMV-8 va tao cic dot bién
APMV-8 biéu hién céc gen khic loai

Céu tric céc plasmit biéu hién chira gen NP, P, va L ciia APMV-8

Pé thiét 1ap hé di truyén nguoc cho paramyxovirut, viéc thiét 14p plasmit biéu
hién protein tham gia vao qua trinh sao chép virut ARN 1a thiéfc yéu. Cac khung doc mé
(ORF) cua ba protein APMV-8 (nucleoprotein NP, phosphoprotein P, protein polymeaza
ARN phu thugc ARN hogc protein L) durge tach dong vao vecto biéu hién cia sinh vat ¢co
nhan dién hinh pcDNA3 (Invitrogen, California, USA). Pé dat dugc muc dich nay, ARN
cta dich ti niéu chira APMV-8 dugc tinh ché bang céach sir dung kit phan 14p High Pure
RNA Isolation Kit (Roche, Basel, Switzerland). ARN tinh ché dwgc sir dung cho phan
ung day chuyén- polymeaza phién mi ngugc (RT-PCR) bang cach sir dung kit Titan'_One
Tube RT-PCR Kit (Roche). Cic ORF ciia protein duge khuéch dai bang cach sir dung cap
doan mdi thich hgp: [NP (NP-FP, NP-RP), P (P-FP, P-RP), L (L-FP, L-RP), tham khéo
bang 9]. Céc san pham ctia phan tmg dwoc tach ra trén gel agaroza 0,7% va dugc nra giai
khéi gel bang cach str dung kit QIAquick Gel Extraction Kit (Qiagen, Hilden, Germany)
theo chi din clia nha san xuit. C4c manh RT-PCR dugc U véi enzym gi6i han thich hop
(NP va P véi Eco RI/Notl; L véi Kpn I/Notl), duge rira giai bang gel tiép va duoc gén vao
vecto biéu hién cua sinh vat ¢6 nhan dién hinh pcDNA3 d4 duge phéan cit biang enzym
gi6i han thich hgp. Céc san phdm phan tmg ndi dugc bién nap vao cac té bao Topl10F

(Invitrogen) va ADN plasmit dugc gom tir cac té bao Topl0F da duogc phan cit bing cac
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enzym giGi han thich hgp (Tham khdo néu trén). Cac plasmit chira manh ADN (pDNA-
NP, pcDNA-P, pcDNA-L) véi kich ¢ thich hop dugce x4c dinh trinh tr.

Bang 9. Poan mdi cho khuéch dai gen protein ciia phtrc hop RNP

Tén Trinh tu doan mdi 2 Huéngb | Vitri | SEQ
doan ID

moi NO:
NP-FP- | Eco RI co 141-168 | 41

pc3 | ccGAATTCATGTCATCTGTGTTCAATGAGTATCAGG nghia

NP-RP- | Not I doi 1501- |42

pc3 ccGCGGCCGCTTACCATTCTAGCCCGTTCTCGTATG nghia | 1526

P-FP- Eco RI co 1693- 43

pc3 ccGAATTCATGGATTTCGCCAATGATGAAG nghia | 1714

P-RP- | NotI doi 2881- |44

pc3 ccGCGGCCGCITACGCATTATATATTGCCTGCTTGACTCG | nghia | 2910

L-FP- [KpnI co 8292- |45

pc3 ccGGTACCATGGATATAAAACAAGTTGACCTG nghia | 8320

L-RP- |NotI doi 14989- | 46

pc3 ccGCGGCCGCITATTTCAACTTGATGATTGCACCG nghia | 15013

a Trinh tw doan mdi chira vi tri phan cét enzym gidi han dugce

str dung cho nhan déng v tinh. Cac vi tri han ché 1 chit in dam va dugo

chi ra. Codon két thiic va codon dimg dugc thé hién bing chir in nghiéng,

Céc trinh tir déc higu cho virut dugce gach chén.

b Hudéng ciia trinh tw doan mdi 13 theo ARN thong tin cia

virut.
€ Vi tri 1a trinh ty dic hiéu cho virut trong hé gen c6 chidu dai
dAy da nhu da duoc chi ra.

CAu tric cua plasmit chita hé gen APMV-8 ¢ chidu dai ddy du
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Dé t4i tao plasmit chira hé gen APMV-8 c6 chidu dai ddy du, hé gen ADN b
tro cua virut duogc téng hop (Genscript, New York, USA) dua trén trinh tu lién Gng duoc
tao ra & hai phan khac nhau (5'-FLG, 3’-FLG, tham khao Fig. 25). Phan 5’ (5’-FLG, SEQ
ID NO:47) cia trinh tir virut dugc tong hop tir nucleotit 1-5564. Phia trudc trinh tyr
APMV-8 14 caxét trinh ty bao gém gen khéi ddu CMV-IE, tip d6 1a trinh tur phén cét cia
~ enzym gi6i han cho Xmal (cho quy trinh nhan dong sau d6 néu c6 thd) va trinh tu
ribozym hinh d4u baa. O ddu 5’ va 3’ cia trinh tw, vi tri phan cit enzym gi6i han cho Not I
va Sacll dugc lan lugt cho vao. Phin 3’ duge téng hop (3'-FLG, SEQ ID NO:48) ciia trinh
tu (nucleotit 5503-15342) tiép d6 1a trinh tu delta ribozym cuda virut bénh viém gan va
trinh ty tin hi¢u poly-A ctia hormon sinh trudng bd. Cho muc dich nhin dong vo tinh,
trinh ty cho enzym gi6i han Not I dugc cho vao & diu 5' ciia 3-FLG va trinh tur cho
enzym gi6i han Sac IT dugc cho vao & dau 3’ ciia trinh tir ndy. Trong phin trung 1€n nhau
cia 5-FLG va 3’-FLG (nucleotit 5503-5564) c6 trinh tu cho enzym gi6i han duy nhét
(Bmt I) phan nay phan cét & nucleotit 5541 cua trinh tr ¢6 chidu dai diy di. Ca hai phin
cia ADN (5'-FLG, 3'-FLG) dugc néi riéng r& vao plasmit pUC57 (Genscript) tao ra cac
plasmit pUC57/5"-FLG va pUC57/3'-FLG. Dé nhan dong ca hai manh véi, pUC57/5'-
FLG dugc phan cit bang Bmtl va Sac II va plasmit chira 5’-FLG duoc rira giai bing gel.
Déng thiroi, pUC57/3'-FLG durgc phan cit bing cing mét enzym va manh 3'-FLG duogc
rira giai. 3'-FLG sau d6 dugc gén vao plasmit chira 5’-FLG dé thu dugc plasmit chira trinh
tu c6 chidu dai ddy dia ADN bd tro cia hé gen APMV-8 nim duéi su kiém soat cua gen
khoi diu CMV-IE (pUC57-FL-APMV-8).

Céu tric ciia plasmit chira hé gen mini cua APMV-8

Plasmit chira tit ca cac yéu t§ chirc ning cia hé gen mini cho APMV-8 (pMG-
APMV-8) dugc céu tric bing cach sir dung phuong phép dugc mo ta boi Conzelmann, va
cac ddng tac gia (J Virol. 68:713-719, 1994). Plasmit pMG-APMV-8 chira viing doan din
va gen din dau ciia hé gen APMV-8 ma ndm canh sudn gen khoi diu T7 va trinh tu
ribozym cua virut delta khang hé gen cua virut bénh viém gan (Collins, et al., PNAS USA
88:9663-9667, 1991). Trinh tir ribozym ciia virut delta ctia virut bénh viém gan duoc tiép
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theo 1a trinh ty két thiic phién ma T7. Nim giita ving doan din va gen din du c6 trinh ty
ma hoa protein phat huynh quang xanh ting cudng theo chiéu dbi nghia. Phia truéc trinh
tu din va ngay lap tirc sau gen khéi dau T7 c6 ba gbc G bd sung. Doan cii xen ndy nim
canh sudn cac vi tri phin cit enzym gidi han Eco RI va Not I va dugc tach dong diu cin
* vao plasmit pUC57. Cou triic nay dugc tach dong phu vio plasmit pUC18. Dé dat duoc
muc dich ndy, khi d6 plasmit pMG-APMV-8 dugc phan cit bing Eco RI va Hind III va
manh thich hgp dugc rira gidi bang gel va duge gin vao plasmit pUC18 dugce phan cit
mot cach thich hop dé thu duogc puC18-MG-APMV-8. Su c6 mit cua cua doan cai xen
nay dugc khing dinh bing cach tao trinh ty.

Tao plasmit biéu hién cho phép bidu hién ciia polymeaza T7

Dé t4i tao plasmit ma hoa polymeaza ARN phu thudc ADN T7 (polymeaza T7)
trinh tr ma hoa nay (S6 truy cdp Genbank AY264778) dugc tdng hop bang Genscript.
Trinh tu polymeaza T7 (SEQ ID NO:49) duoc cai bién dé ti wu hoéa sir dung codon cho
viéc biéu hién trong hé théng c6 nhan dién hinh va dé tach loai céc vi tri thé cho cit
ghép/thé nhan trong trinh tw. Trinh tw ma hoa polymeaza T7 nim canh sudn vi tri EcoRI
(5") va Notl (3’). Manh dugc téng hop nay duoc tach dong du cin vio vecto pUCS57
(pCUS57-T7). Plasmit ndy dugc phén cét bing EcoRI/Notl va manh ma hoé polymeaza T7
dugc rira giai bang gel. Sau d6, méanh nay duge tach dong vao vecto biéu hién cua sinh
vét c¢6 nhan dién hinh pcDNA3 (Invitrogen) dé thu duogc pcDNA3-T7. Su ¢6 mit cia
manh nay trong vecto pcDNA3-T7 duoc x4c nhin bﬁng cach tao trinh tu.

Tao plasmit cho biéu hién ciia protein phat huynh quang xanh ting cuong véi viée sir

dung vi tri dau vao ribosom ndi tai nim dudi su kiém soat cia gen khai dau T7.

Dé thi nghiém chirc ning cia polymeaza T7, khung doc mé& cla protein phat
huynh quang xanh ting cudng (EGFP) dugc khuéch dai biang PCR bing cach sir dung
plasmit pEGFP-N1 (Clontech, California, USA) va cip doan mdi:

EGFP-FP (CCGGATCCATGGTGAGCAAGGGCGAGGAGCTG) SEQ ID NO:50 va

-57-



20186

EGFP-RP (CCGCGGCCGCTTACTTGTACAGCTCGTCCATGCCG) SEQ ID NO:51

Manh PCR thu dugc duoc rira giai bang gel va duoc G bing cac enzym gidi han
BamHI va Notl. San phim phan tng nay dugc rira giai bang gel va dugce gin vao vecto
dugc phén cit mot cach thich hop pCITE 4A (Novagen). Plasmit thu dugc (pCITE4A-
EGFP) dugc sir dung cho thir nghiém sau d6. Céc plasmit pCITE4A-EGFP va pcDNA3-
T7 dugc chuyén nhiém don 1& hoic két hop véi dong té bao ga DF1 dugc nudi trong cac
dia 24 giéng bang cach st dung Lipofectin 2000 (Invitrogen). Hai mwoi bdn gid sau khi
chuyén nhiém, méi trrdong nay dugc loai ra va cho mudi dém phosphat v6 trung (PBS)
vao. Céc té bao nay dugc danh gia bing cach sir dung kinh hién vi phat huynh quang dao
ngugc Axiovert 40 CFL (Zeiss, Jena, Germany). Chi phat hién dugc huynh quang mau
xanh & c4c 1 ciia dia nuéi cdy mé duge ddng chuyén nhidm bang ca hai plasmit. Két qua

nay cho thiy 1a ca hai plasmit, pCITE4A-EGFP va pcDNA3-T7, déu c6 chirc ning.

Tinh hop I& cta chitc ning ciia protein virut dugc biéu hién NP, P, va L bing cich sir

dung hé gen mini plasmit

Cac t€ bao DF1 dugc dong chuyén nhidm bing pcDNA3-T7, pUC18-MG-
APMV-8, pDNA-NP, pcDNA-P, va pcDNA-L dé xac dinh chirc ning cua cac protein NP,
P va L dugc biéu hién. Hai muoi bén giv sau khi chuyén nhidm, méi trudng duge loai ra
va cho mudi dém phosphat v6 tring (PBS) vao. Céc t& bao nay dugc danh gia bang cach
sit dung kinh hién vi phat huynh quang dao ngugc Axiovert 40 CFL (Zeiss, Jena,
Germany). Chi phat hién thiy huynh quang mau xanh & céc 16 cia dia nudi cidy mé ma
dong chuyén nhi®m bing 5 plasmit. Két qua nay cho thiy 1a cac protein virut dugc biéu
hién NP, P va L 12 ¢6 chirc ning phién ma hé gen APMV-8 mini thanh ARN thdng tin va
biéu hién protein EGFP durrgc ma hod béi pUC18-MG-APMV-S.

Su thu nhén virut AMPVS tir plasmit chira trinh tt APMV-8 ¢é chidu dai diy du

Cac té bao DF1 dugc ddng chuyén nhiém bing pUC57-FL-APMV-8, pDNA-
NP, pcDNA-P, va pcDNA-L. Sau 48 dn 96 gio, phan dich ndi cia cac t& bao DF1 duge 0

trong c4c trimg c6 phdi 10 ngay tuooit dé nhan virut. Sau tir 3 dén 5 ngay, dich & tui niéu
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ndy dugc gom va duge thir nghiém vé hoat tinh ngung két hong ciu (HA) bing cach st
dung 1% té bao hdng cdu ga. Dich ti niéu duge thir nghiém dwong tinh v& hoat tinh HA
dugce sit dung chor ba quy trinh. 1) cac t& bao DF1 dugc chuyén nhidm bing dich & tai
niéu ndy va dugc thir nghiém 36 gid sau khi giy nhiém bing huyét thanh dic hiéu
APMV-8 v& su c6 mit cta bidu hién protein APMV-8 trong thir nghiém mién dich huynh
quang gién tiép. 2) Dich & tiii niéu nay dwoc thir nghiém cho tinh dic hidu APMV-8 bang
cach st dung huyét thanh ga dic hiéu APMV-8 (dugc National Central Veterinary
Laboratory, Ames, Iowa, USA cung cip) thir nghiém tc ché ngung két hong ciu. 3) Su
thu nhéan virut dugc nhin nhién bﬁng RT-PCR b%mg cach str dung oligonucleotit diac hiéu
APMV-8. Su va"lng mit ctia ADN bd trg virut dugc x4c nhan b?mg su loai bo budc RT
trong qua trinh phan ng. Cdc miu dugc thir nghiém duong tinh trong tit ca ba thir

nghiém nay dugc nhan Ién tiép trong trimg ga SPF c6 phoi.

Su nhan 1én APMV-8 trong céc té bao ngoai cic t& bio c6 ngudn gde tir ga

Céc t€ bio tir c4c loai khac nhau [chudt ddng (céc t& bao than chudt ddng Baby,
cac té bao BHK-21), khi (c4c t& bao Vero, dong té bao v6i ngudn géc tir than khi xanh
chau Phi), va ché (c4c € bao Madin-Darby, MDCK than ché), va chim ciit (dong té bao
co chim clit QM7)] duge nuéi trong cic cac dia nudi cdy mé 24 16 va duge chuyén nhidm
bang nhiéu liéu gay nhiém 0,01. Céc té bao nay dugc ¢d dinh bing etanol dugc 1am lanh
bang nuéc da 24 gidr sau khi chuyén nhiém va dugc phén tich vé sr c6 mit cia protein
dic hiéu APMV-8 bang mién dich huynh quang gi4n tiép bang cach st dung huyét thanh
dac hiéu APMV-8 tr ga SPF dugc giy nhiém APMV-8. Su gin két ciia cac khang thé
duge hién hinh anh bing cich sir dung thé lién hop FITC dic hidu IgY cia dé khéng ga.
Céc té bao khong duge giy nhiém dugc sir dung 1am dbi chimg 4m tinh. Chi trong cac té
bao dwgc nhiém APMV-8 13 c6 huynh quang mau xanh. Diéu nay ching to ring APMV-8
c6 thé gay nhidm cac té bao tir loai khong phai 12 ga.

Su sao chép cia APMV-8 dugc ting 1én trong su c6 mit ciia trypsin. Cac té bao
MDCK dugc giy nhiém bing APMV-8 nhu d3 néu trén. Sau khi gy nhiém, céc té bao

dugc rira bang moi truong khong chira huyét thanh va duge phii 1én bing méi trudng
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khong chira huyét thanh chira trypzin véi ndng d6 lug/ml hodc chi bing méi trudng
khong chira huyét thanh. Hai muoi bén, bén muoi tim, va chin muoi sau gio sau khi giy
nhiém, phan dich ndi té bao dugc loai ra va xdc dinh TCID50 trén céc té bao DF1 bing
cach str dung mién dich huynh quang gin tiép nhur da néu trén. S§ licu thu dwgc cho thiy
ring khi c6 mit trypsin APMV-8 sao chép dén hiéu gia cao hon khi c6 mit enzym nay
(Fig. 19B).

Céc két qua cta vi du nay chimg to ring gidng nhu AMPV-1, APMV-8 c6 kha
ning xam nhap vio cic té bao & cac loai khic va khéi dAu chu trinh sao chép ctia minh.

Do d6, thich hgp 1am vecto cho nhiéu loai.

San xuét virut APMV-8 t4i td hop bidu hién cic gen ngoai lai bing cach sir dung hé di

truyén ngugc

‘ Dé téi tao virut APMV-8 tai t§ hop (vecto virut) biéu hién gen ngung két t6
hdng ciu (HA) clia bénh cim chim c6 kha ning gy bénh cao (HPAI), trinh ty ma hoa
cho gen HA ciia HPAI cua kiéu phu virut H5 hodc H7 duge cai xen vao cac vung khong
thiét yéu, ching han, nim giita c4c gen M va F hodc ndm gifta cac gen P va M ciia hé gen
APMV-8 trong plasmit chira hé gen APMV-8 c6 chiéu dai diy du. P& dat dwgc muc dich
ndy trinh ty ma ho4 clia khung doc mé ngung két t6 hdng ciu nim canh sudn tit ca trinh
tu diéu hoa cin thiét cia gen F ma bao gf‘)m trinh tu bit dau gen, trinh tu khong ma hoa 5,
trmh tu khong mé hoa 3’ va trinh ty gen ding. C4u tric nay dugc tdng hop theo cach 14 vi
tri phan ct enzym giéi han Bsu 361 va Nhe I dugc st dung dé ndi manh thich hop vao
plasmit c6 sin chira hé gen APMV-8 c6 chiéu dai ddy du do dic tinh duy nhét cia né
trong cAu tric plasmit. Plasmit thu duge dugc thiét ké thanh plasmit phién ma ma chira -
gen ngung két t& hdng ciu trong ving khéng thiét yéu ciia hé gen APMV-8 c6 chidu dai
ddy du. Bang cach sir dung phuong phap ndy, céc trinh ty md hoa nhiéu loai khang
nguyén virut va vi khuén c6 thé dugc tach dong vao khung chinh cua trinh ty APMV-8.
Céc khang nguyén c6 thé khac ma c6 thé dugc cai xen vao hé gen APMV-8 1a protein
dung hop cua virut gdy bénh Newcastle, protein S virut bénh viém phé quéan chim, céc

gen ngung két t6 hdng cu khac tir virut cim chim khong phai 1a H5 va H7, gen protein
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cdu tric ciia virut bénh thiu mau man tinh ga VP1, gen glycoprotein tir virut gy viém
nhiém thanh-khi quan.

Vi du 7 Dung vacxin cho dong vat

Céc dong vat dugc cho dung vacxin béng mot, hai 1an cép hoic ché d6 co ban-
ting cudng cia ché phdm hoic vacxin chira Virut APMV-8 tai tb hop (vecto virut) nhu
md ta & Vi du 6. Dbi voi gd/chim, thyc hién cac khac nhau, chéng han, ce"lp in ovo vao
D18 hodc D19, duéi da (SC) vao mdt ngay tudi, hodc qua niém mac (phun xit, nu6c ubng,
nhd mét) & cac d9 tudi khac nhau. Lidu nay ndm trong khoang tir 3 dén 7 log10 (tét hon
néu 13 4-6 log10 EID50). Déi véi dong vat co6 v, dung duong qua niém fnac (trong miii,
trong mét, qua duwdng miéng) hodc ngoai duong tiéu hoa (trong co IM, dudi da SC, khong
dung kim, trong da hodc qua da). C4c liéu thay ddi tir 5 dn 9 log (t6t hon néu 13 6-8 log).
Hai 14n c4p thudng dwoc thuc hién céch nhau tir 3-4 tudn. Ché d6 cp co ban-ting cudng

khac loai (ching han nhu, ché do ting cuong bing protein) ciing duge vu tién.

Hiéu qua bio vé duoc giy ra bodi ché phém hodc vacxin nay dugc danh gia
thong qua kich thich tdc nhan gdy bénh dic hiéu & dong vat. Tac dong bao vé dugc danh
gia thong qua danh gia theo ddi 14m sang va/hodc tai lugng virut ciia tac nhan gay bénh cy
thé trong cac miéng gac md, mau hoic niém mac. Cic miu mau tir dong vat duoc cho
dung vacxin dugc 14y & cac giai doan khac nhau va dwgc thir nghiém vé phan tich huyét
thanh. Cac két qué cho thdy 1a ché phdm hoic vacxin theo sang ché c6 kha ning sinh

mién dich va tao ra tac dung bao v¢ cho dong vat durgc cho ding vacxin.
kkk

Sau khi da mé ta cac phuong an dugc wu tién theo sang ché, can hiéu 13 sang
che nhu dugc xac dinh trong doan néu trén khong chi bi gidi han & cac chi tiét cu thé

dugc néu trong phan mé td néu trén ma nhiéu thay doi tir d6 c¢6 thé thyc hién ma khéng

nam ngoai ndi dung hodc pham vi sang ché.
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T4t c4 céc tai liéu duogc vién din hodc trich din trong ban mé ta ndy (“cac tii
liéu dugc vién din trong ban mé ta nay”), va tit ca cac tai liéu duoc vién din hoic trich
dAn cAc tai liéu dugc vidn din trong ban mé ta ndy, cling véi céc chi din bit ky cia nha
san xuét, mé ta, dic tinh sén pham, va théng tin san phdm cho c4c san pham bt ky duge
deé cap dén trong ban mé ta nay hoic tai liéu bt ky duoc két hop v6i ban m6 ta nay theo
cach vién dan, duogc két hop vao ban mé ta ndy theo cach vién dan, va c6 thé dugce st

dung dé thyc hién sang ché.
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YEU CAUBAO HOQ

1. Vacxin chra (i) vecto virut APMV (paramyxovirut thudc lodi chim - avian
paramyxoviruses) tai td hop va (ii) chit mang dugc dung hodc dung dugc trong thu y,
trong 46 vecto virut APMV nay 1a APMV-8, va trong d6 vecto virut APMV nay chira
polynucleotit c6 mirc ddng nhét trinh tr it nhét 13 90% so véi polynucleotit c6 trinh tu nhu
duge néu trong SEQ ID NO:1 hoic polynucleotit bd trg véi polynucleotit cé6 mirc dong
nhét trinh tu it nhit 13 90% so véi polynucleotit ¢6 trinh ty nhu duge néu trong SEQ ID
NO:1; trong d6 vecto virut APMV ndy con chira polynucleotit dugc phan 14p ma hoa
khéng nguyén cua tic nhan gdy bénh, trong d6 tic nhan giy bénh 1a tic nhan gy bénh &
chim, méo, cho, ngua, bo, ctru, dé, hodc lgn, trong d6 polynucleotit nay duge cai xen vao
ving khéng thiét yéu ciia hé gen APMV nay; va trong d6 ving khéng thiét yéu nay dugc
chon tir viing bao gém ving khéng dich m3 nim trude khung doc m& NP, ving lién gen
nim giira hai khung doc mé& ciia hé gen APMV, va ving khéng dich ma nim sau khung

doc mo L.

-69-



20186

Fig. 1
Ngay mo dé
Co quan P6i chirng APMV-2 APMV-4 APMV-6
xét nghiém

~ Khiquan 0/5 0/5 2/5 0/5
Phéi 0/5 0/5 1/5 2/5
Rudt 0/5 0/5. 0/5 0/5
2 Tuyén tuy 0/5 0/5 1/5 2/5
0/5 2/5 0/5 1/5
Khi quén 0/5 2/5 0/5 1/5
4 Phot 0/5 0/5 0/5 0/5
Rudt 0/5 0/5 0/5 1/5

Tuyén tuy

0/5

Khi quan 0/5 0/5 0/5 0/5
, Phéi 0/5 0/5 0/5 2/5
Rudt 0/5 1/5 0/5 0/5
Tuyén tuy 0/5 0/5 1/5
Khi quan 0/5 05 0/5 0/5
Phéi 0/5 0/5 0/5 0/5
Ruot 0/5 0/5 0/5 0/5
14 Tuyén tuy 0/5 0/5 0/5 ©0/5
Khiquin 0/5 0/5 0/5 0/5
Phdi 0/5 0/5 0/5 0/5
Rudt 0/5 0/5 0/5 0/5
28 Tuyén tuy 0/5 2/5 1/5 1/5

-70-



20186

Fig. 2
Kiéu huyét
thanh APMV
Dai
Ngay mé Co quan chitng
dé xét 2 4 6
nghiém

Khi quan - viém khi quan xuit tiét
Rudt - viém rudt non nhe ¥ ¥ o
- + o+ o+

2

Khi quan - loét § bi€éu mé dwdng ho hip, viém khi quan nhe - + o+ o+
Phdi - chitng ting san ctr trit BALT - - + -
4 Tuyén tuy - viém fuy bach huyét bao da 6 - - + o+
Khi quan - suy gidm 6 khi quan - + - -
Phdi - chirng ting san BALT nhe - - + o+
7 Ruét - bénh rudt & nang, viém rudt non § - - -+
Tuyén tuy - xam nhip bach huyét bao trong tuyén tuy - - -+
Khi quan - suy giam khi quan, viém khi quan xuit tiét - + + o+
Phéi - bénh viém phdi mé k& nhe, chitng ting san BALT - - + o+
14 Ruot - chirng ting san GALT - - + o+
Phdi - bénh viém phé& quan bach cau - + o+ o+
Ruét - chirng tang san GALT - + o+ o+
28 Tuyén tuy - bénh viém tuy bach cau - + o+ o+
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Fig.3
Hiéu gia HI
APMYV-2
150 -
100 -
50 -
0 : :
2 4 7 14 28
] Ngay sau khi lay nhiém
Hiéu gia Hi APMV-4
150 -
100 A
50 -
0 . | :
2 4 7 14 28
Ngay sau khi lay nhiém
Hiéu gia HI APMV-6
150 -
100 -
50 A
0 : : e [l
R R T 28
Ngay sau khi lay nhiém
Chim1 g Chim2 “1 Chim 3 —I Chim 4 Chim 5
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Fig. 4
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Fig. 5
Hiéu gia Hl theo log 2
1 - GMT GMT GMT GMT
207 87 137 73

Ngay sau [an gdy nhiém 1 Ngay sau lan gay nhiém 2
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Fig. 7

Ngay p.i. Co quan

Ga

Vit

DP6i chirng

APMV-8

Dai chirng

APMV-8

Phan ldp virut 2

RT-PCR

Khi quan 0/5b 5/5 0/5 5/5
) Phéi 0/5 3/5 0/5 3/5
Ruot 0/5 2/5 0/5 2/5
Tuyén tuy 0/5 0/5 0/5 0/5
0/5 5/5 0/5 5/5
Khi quén 0/5 1/5 0/5 1/5
. Phéi 0/5 1/5 0/5 1/5
Rugt 0/5 1/5 0/5 1/5
Tuyén tuy
Khi quan 0/5 0/5 0/5 0/5
Phéi 0/5 0/5 0/5 0/5
Rudt 0/5 0/5 0/5 0/5
7 Tuyén tuy 0/5 2/5 0/5 2/5
Kh{ quan 0/5 0/5 0/5 0/5
Phéi 0/5 0/5 0/5 0/5
Rudt 0/5 0/5 0/5 0/5
14 Tuyén tuy 0/5 0/5 0/5 0/5
Khi quan 0/5 0/5 0/5 0/5
Phéi 0/5 0/5 0/5 0/5
Rudt 0/5 1/5 0/5 1/5
28 Tuyén tuy 0/5 0/5 0/5 0/5

4 Phwong phap dwoc dung dé€ phat hién virut
b S5 miu md dwoc thir nghiém 13 dwong tinh/tdng s6 miu thir nghiém
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Fig. 8
Ngaypi Coquan Ga Vit
DaGi APMV-8 bai chirng APMV-8
chitng

Khi quan - viém khi quan xuit 0/52
tiét

2 5/5 0/5 3/5
Phéi- bénh viém phdi mé k& 0/5 0/5 0/5 1/5
Rudt - viém rudt non nhe 0/5 0/5 0/5 1/5
Khi quan - tai tao biéu mé dwong 0/5

' hd hap, viém khi quan rit nhe

4 1/5 0/5 5/5
Tuyén tuy - viém tuy bach huyét 0/5 1/5 0/5 0/5
bao da 6 nhe

7 Khi quan - viém khi quan xuit 0/5 5/5 0/5 2/5
tiét
Phéi - BALT tir vira phai dén 0/5 4/5 0/5 0/5
nang
Tuyén tuy - viém tuy bach huyét 0/5 3/5 0/5 1/5
bao da 6
Khi quan - viém khi quan xuit 0/5
tiét

14 5/5 0/5 4/5
Tuyén tuy - bénh viém tuy bach 0/5 2/5 0/5 1/5
ciu
Khi quan - viém khi quan xuit 0/5
tiét

28 5/5 0/5 4/5
Phéi - chirng ting san BALT 0/5 2/5 0/5 2/5
Rudt - viém rudt non nhe 0/5 3/5 0/5 0/5

4 56 md thé hién m6 bénh hocthay d6i/téng s6 dwoc phan tich
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Fig. 11 (1/3)

SEQ ID NO: Dang Tén gen
1 ADN ADN hé gen APMV-8
2 ADN ADN nucleoprotein (NP) APMV-8
3 Protein Protein nucleoprotein (NP) APMV-8
4 ADN ADN phosphoprotein (P) APMV-8
5 Protein Protein phosphoprotein (P) APMV-8
6 ADN - ADN protein nén (M) APMV-8
7 Protein Protein protein nén (M) APMV-8
8 ADN ADN Protein dung hgp (F) APMV-8
9 Protein Protein protein dung hop (F) APMV-8
10 ADN ADN Hemaglutinin/neuraminidaza (HN) APMV-8
11 Protein Protein Hemaglutinin/neuraminidaza (HN) APMV-8
12 ADN ADN Polymeraza (L) APMV-8
13 Protein Protein 1 Polymeraza (L) APMV-8
14 Protein Protein 2 Polymeraza (L) APMV-8
15 ADN ADN hé gen APMV-1 (AF077761)
16 ADN ADN hé gen APMV-2 (EU338414)
17 ADN ADN hé gen APMV-3 (EU403085)
18 ADN ADN hé gen APMV-4 (FJ177514)
19 ADN ADN hé gen APMV-6 (EU622637)
20 ADN ADN hé gen APMV-7 S truy cip Genbank FJ231524
21 oligo APMV-PolyT (c6 nghia)
22 Oligo 8NPf1 (c6 nghia)
23 oligo 8NPr (dc6 nghia)
24 oligo trinh tw khéi dau cia gen NP
25 oligo trinh tw khéi dau ctia gen P
26 oligo trinh tw kh&i ddu cia gen M
27 oligo trinh tw khéi dau ctia gen F
28 oligo trinh tw khéi dau cia gen HN
29 oligo trinh tw khéi diu cia gen H
30 oligo trinh tw két thiic gen NP
31 oligo trinh tw két thiic gen P
32 oligo trinh tw két thic gen M
33 oligo trinh tw két thiic gen F
34 oligo trinh tw két thiic gen HN
35 oligo trinh tw két thic gen L (1)
36 oligo trinh tw két thiic gen L (2)
37 ADN ADN hé gen APMV-8 S6 truy cip Genbank FJ215863.1
38 ADN ADN hé gen APMV-8 S4 truy cip Genbank FJ215864.1
39 ADN ADN hé gen APMV-8 S4 truy cip Genbank Fj619036
40 ADN ADN hé gen APMV-9 S§ truy cap Genbank EU910942
41 Oligo doan mdi NP-FP-pc3
Fig. 11 (2/3)
42 Oligo doan moi NP-RP-pc3
43 Oligo doan moi P-FP-pc3
44 Oligo doan m6i P-RP-pc3
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45 Oligo doan mbi L-FP-pc3

46 Oligo doan moi L-RP-pc3

47 ADN 5’-FLG ctia hé gen APMV-8

48 ADN 3’-FLG ctia hé gen APMV-8

49 ADN polymeraza T7 duwoc t8i wu hod codon (khdng c6 EcoRI
hodc vi tri Notl)

50 oligo doan moi EGFP-FP

51 oligo doan mo6i EGFP-RP

52 ADN hé gen mini cia APMV8

53 ADN gen NP ctia APMV-8 (F]215863.1) Genbank Fj215863

54 Protein protein NP ctia APMV-8 (FJ215863.1) Genbank AC048297

55 ADN gen P ctia APMV-8 (F]215863.1) Genbank FJ215863

56 Protein protein P cia APMV-8 (FJ215863.1) Genbank AC048298

57 ADN gen M ctia APMV-8 (F]215863.1) Genbank F]215863

58 Protein protein M ciia APMV-8 (FJ215863.1) Genbank AC048299

59 ADN gen cda F APMV-8 (F]215863.1) Genbank F]215863

60 " Protein protein F cia APMV-8 (FJ215863.1) Genbank AC048300

61 ADN gen HN cia APMV-8 (FJ215863.1) Genbank FJ215863

62 Protein protein HN ctia APMV-8 (FJ215863.1) Genbank AC048301

63 ADN gen L ctia APMV-8 (FJ215863.1) Genbank FJ215863

64 Protein protein L cia APMV-8 (FJ215863.1) Genbank AC048302

65 ADN gen NP ctia APMV-8 (FJ215864.1) Genbank FJ215864

66 Protein protein NP ciia APMV-8 (FJ215864.1) Genbank AC048303

67 ADN gen P ctia APMV-8 (FJ215864.1) Genbank F]215864

68 Protein protein P cia APMV-8 (F]215864.1) Genbank AC048304

69 ADN gen M ctia APMV-8 (FJ215864.1) Genbank F]J215864

70 Protein protein M ciia APMV-8 (FJ215864.1) Genbank AC048305

71 ADN gen F cia APMV-8 (F]215864.1) Genbank FJ215864

72 Protein protein F ctia APMV-8 (FJ215864.1) Genbank AC048306

73 ADN gen HN ctia APMV-8 (FJ215864.1) Genbank Fj215864

74 Protein protein HN cia APMV-8 (F]215864.1) Genbank AC048307

75 ADN gen L cia APMV-8 (F]215864.1) Genbank FJ215864

76 Protein protein L ctia APMV-8 (FJ215864.1) Genbank AC048308

77 ADN gen NP ctia APMV-8 (F]619036) Genbank Fj619036

78 Protein protein NP ctia APMV-8 (F]619036) Genbank ACN88139

79 ADN gen P clia APMV-8 (F]619036) Genbank FJ619036

80 Protein protein P cia APMV-8 (Fj619036) Genbank ACN88140

81 ADN gen M ctia APMV-8 (F]619036) Genbank FJ619036

82 Protein protein M ciia APMV-8 (FJ619036) Genbank ACN88143

83 ADN gen F cia APMV-8 (F]619036) Genbank Fj619036

84 Protein protein F cia APMV-8 (F]619036) Genbank ACN88144

Fig. 11 (3/3)

85 ADN gen HN cia APMV-8 (F]619036) Genbank F]619036

86 Protein protein HN ctia APMV-8 (F]619036) Genbank ACN88145

87 ADN gen L ctia APMV-8 (F]619036) Genbank F]619036

88 Protein protein L cia APMV-8 (F]619036) Genbank ACN88146
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Fig. 12 (1/5)
SEQ ID NO:1 trinh tw hé gen c6 chiéu dai day dt cia APMV-8

15342 BP ADN (hé gen d6i, 5’ dén 3)
S6 démnén 4850 A 3168 C 3159 G4165T
Ngudn géc
1 ACCAAACAAG GAATGCAAGA CCAACGGGAA CTTTAAATAA AACAATCGAA TTA 66
61 mAGCAAGT GGATCTCGAG CTCGAGGCCG AAACCCTGAA TTTCACTGGA GGTTTTGAAT
121 AGGTCGCTAT AGGACTCAAT ATGTCATCTG TGTTCAATGA GTATCAGGCG CTTCAAGAAC
181 AACTTGTGAA GCCGGCTGTC AGGAGACCTG ATGTTGCCTC AACGGGTTTA CTCAGAGCGG
241 AAATACCTGT CTGTGTTACA TTATCTCAAG ACCCCGGTGA GAGATGGAGC CTTGCTTGCT
301 TGAATATTAG ATGGCTTGCG AGTGATTCAT CAACCACACC AATGAAGCAA GGAGCAATAT
361 TGTCACTGCT GAGTCTACAT TCAGACAATA TGCGAGCTCA CGCAACATTA GCAGCAAGGT
421 CTGCAGATGC TTCACTCACC ATACTTGAGG TAGATGAAGT AGATATTAGC AACTCACTAA
481 TCAAATTCAA CGCCAGAAGT GGTGTATCTG ACAAACGCTC AAATCAATTG CTTGCAATTG
541 CGGATGACAT CCCCAAAAGT TGCAGTAATG GGCATCCATT TCTTGACACA GACATTGAGA
601 CCAGAGACCC GCTCGATCTA TCAGAGACTA TAGATCGCCT GCAGGGTATT GCAGCTCAGA
661 TATGGGTGTC AGCCATAAAG AGCATGACAG CGCCTGACAC CGCATCAGAG TCAGAAAGTA
721 AGAGGCTGGC CAAATATCAA CAACAAGGCC GACTGGTTAA GCAAGTACTC TTGCATTCTG
781 TAGTCAGGAC AGAATTTATG AGAGTTATTC GGGGCAGCTT GGTACTGCGC CAGTTTATGG
841 TTAGCGAGTG CAAGAGGGCT TCAGCCATGG GCGGAGACAC ATCTAGGTAC TATGCTATGG
901 TGGGTGACAT CAGTCTTTAC ATCAAGAATG CAGGATTGAC TGCATTTTTC CTCACCCTGA
961 AGTTCGGAGT TGGTACCCAG TATCCAACCT TAGCAATGAG TGTTTTCTCC AGTGACCTTA
1021 AAAGGCTTGC TGCACTCATC AGGCTATACA AAACCAAGGG AGACAATGCA CCATACATGG
1081 CATTCCTGGA GGACTCCGAT ATGGGAAATT TTGCTCCAGC AAATTATAGC ACAATGTACT
1141 CTTATGCCAT GGGCATTGGG ACAATTCTGG AAGCATCTGT ATCTCGATAC CAGTATGCCA
1201 GAGACTTTAC CAGTGAGAAT TATTTCCGTC TTGGAGTTGA GACAGCCCAA AGCCAGCAGG
1261 GAGCATTTGA CGAGAGAACA GCCCGAGAAA TGGGCTTGAC TGAGGAATCA AAACAGCAGG
1321 TTAGATCACT GCTAATGTCA GTAGACATGG GTCCCAGTTC AATTCATGAG CCATCTCGCC
1381 CTGCATTTAT CAGTCAAGAA GAAAATAGGC AGCCTGCCCA GAACTTGTCA GATACTCAGG
1441 GTCAGACCAA GCCAGTCCCG AAGCAGCCCG CACCAAGGGC CGACTCAGAT GACATTGATC
1501 CATACGAGAA CGGGCTAGAA TGGTAATTCA ACCACCCCGA CACATCCACC TATACACCAA
1561 TTCCGTGACA TATTAACCCA ATCAAACATT TCATAAACTA TAGTAGTCAT TGATET,
FACCTCA ATTGTGAAAC ATACCAGATC CGTCCACAAC ACCACTCAAC
1681 AACCCACACA CAATGGATTT CGCCAATGAT GAAGAAATTG CAGAACTTTT GAATCTCAGC
1741 ACCAATGTAA TCAAGGAGAT TCAGAAATCC GAACTCAAGC CTCCCCAAAC CACCGGACGA
1801 CCACCTGTCA GTCAAGGGAA CACAAGAAAT CTAACTGATC TATGGGAAAA GGAGACTGCA
1861 AGTCAGACCA AGACACCGGC CCAATCTACA CAAACCACAC AAGTTCAGTC TGATGAAAAT
1921 GAGGAGGGAG AAATCAAGTC CGAGTCAACT GATGGCCACA TCAGAGGAAC TGTTAATCAA
1981 TCAGAGCAAG TCCCAGAACA AAACCAGAGC AGATCTTCAC CAGGTGATGA TCTCGACAGA
2041 GCTCTCAACA AGCTTGAAGG GAGAATCAAT TTAATCAGCT CAATGGACAA AGAAATTAAA
2101 AAGGGCCCTC GCATCCAGAA TCTCCCTGGG TCCCAGGCGG CAACTCAACA GGCGACCCAC
2161 CCATTGGCAG GGGACACCCC GAACATGCAA GCACAGACAA AAGCCCTGGC GAAGCCACAT
2221 CAAGAGGCAA TCAATCCTGG CAACCAGGAC ACAGGAGAGA GTATTCATTT ACCACCTTCC
2281 ATGGCACCAC CAGAGTCATT AGTTGGTGCA ATCCGCAATG CACCCCAATT CGTGCCAGAC
2341 CAATCTATGA CGAATGTAGA TGCGGGGAGT GTCCAACTAC ATGCATCATG TGCAGAGATG
2401 ATAAGTAGAA TGTTTGTAGA AGTTATATCC AAGCTTGATA AACTCGAGTC GAGACTGAAT
2461 GATATAGCAA AAGTTGTGAA CACTACCCCC CTTATTAGGA ATGATATTAA CCAACTTAAG
2521 GCCACAACCG CACTGATGTC TAACCAAATT GCCTCCATAC AAATTCTTGA CCCAGGGAAT
2581 GCAGGGGTGA GGTCCCTCTC TGAAATGAAA TCTGTGACGA AGAAAGCTGC TGTTGTAATT
2641 GCAGGGTTTG GAGACGACCC AACTCAAATT ATTGAAGAAG GCATTATGGC CAAAGATGCT »
2701 CTTGGAAAAC CTGTGCCTCC AACATCTGTT ATCTCAGCCA AAGCTCAGAC TTCTTCCGGT
2761 GTGAGTAAGG GTGAAATAGA AGGATTGATT GCATTGGTGG AAACATTAGT TGACAATGAC
2821 AAGAAGGCAG CAAAACTGAT TAAAATGATT GATCAAGTTA AATCCCATGC CGATTACGCC
2881 CGAGTCAAGC AGGCAATATA TAATGCGTAA TACTGTAACT ACACAAACAA TCAATACTGC
2941 TGTCGGTTGC ACCCACCTCA GCAAATCAAT AATCTTTTAG AATTTATTGA I AG g
3001 BTTGACTACT ATAAGAAAAG AACACCAAGT TEEGGGEER
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Fig. 12 (2/5)

3061 CTATCTGTAA GGCTCCTCAC CAAAAATGGC ATATACAACA TTGAAACTGT GGGTGGATGA
3121 GGGTGACATG TCGTCTTCGC TCCTATCATT CCCGTTGGTA CTAAAAGAGA CAGACAGAGG
3181 CACAAAGGAG CTTCAACCAC AGGTAAGGGT AGATTCAATT GGCGATGTGC AGAACGCCAA
3241 AGAGTCCTCG ATATTCGTGA CTCTATATGG TTTCATCCAA GCAATTAAGG AGAGTTCAGA
3301 TCGATCGAAA TTCTTCCATC CAAAAGATGA CTTCAAACCT GAGACAGTCA CTGCAGGACT
3361 GGTAGTGGTA GGTGCGATCC GAATGATGGC TGATGTTAAT ACCATCTCTA ATGACGCACT
3421 AGCGCTGGAG ATCACTGTTA AGAAATCTGC AACTTCTCAA GAGAAAATGA CGGTGATGTT
3481 CCACAATAGC CCCCCTTCAT TGAGAACTGC AATAACTATC CGAGCAGGAG GTTTCATCTC
3541 GAATGCAGAC GAGAATATAA AATGTGCCAG CAAATTGACT GCAGGAGTGC AGTACATATT
3601 CCGCCCAATG TTTGTTTCAA TCACTAAATT ACACAATGGC AAACTATATA GGGTGCCCAA
3661 AAGCATCCAC AGCATCTCAT CCACTCTACT GTATAGTGTG ATGTTGGAGG TAGGATTCAA
3721 AGTGGATATT GGGAAGGATC ATCCCCAGGC AAAGATGCTG AAGAAGGTCA CAATCGGCGA
3781 TGCAGACACA TACTGGGGGT TTGCATGGTT CCACCTGTGC AATTTCAAAA AGACATCCTC
3841 TAAGGGAAAG CCAAGAACGC TAGACGAACT AAAGACAAAA GTCAAAAATA TGGGGTTGAA
3901 ATTGGAGTTA CATGACCTGT GGGGTCCGAC TATTGTGGTC CAAATCACTG GCAAGAGCAG
3961 CAAATATGCT CAAGGATTTT TTTCCTCCAA TGGTACTTGT TGTCTCCCAA TCAGCAGATC
4021 TGCACCAGAG CTTGGGAAGC TTCTGTGGTC TTGTTCAGCA ACTATAGGTG ACGCAACAGT -
4081 TGTTATCCAA TCAAGCGAGA AAGGGGAACT CCTAAGGTCT GATGACCTCG AGATACGAGG
4141 TGCTGTGGCC TCCAAGAAAG GTAGACTGGG CTCATTTCAC CCCTTCAAAA AATGATGCAG
4201 GACATAGTAC AGAGAATTAG AGAGCCATTA GATGTGCGCA AAAAACATAA TCTGCGATGA
4261 ACTGCCCAGA CTCCACTTTA ATCTAGGTTG CAGGGAAATA GTACACGACA TGCGAAATAC

4321 TATCACGGTC ACCAGCAATC AATAAAGCTG  ATCAATCACT ATATTAGGAA TCAAATAGGA

4381 TCTTAT TAATCCAATT TCCTAATTA \TTGC TTTAAAGGTT ATTGACGAGT
4441 CGGGGGCGAA ATCTTGCCAC TTAGTCTGCA GTCAATCTTA GAATCTACAT ATTGAACTAT
4501 GGGTCAAATA TCAGTATATC TAATTAATAG CGTGCTATTA TTGCTGGTAT ATCCTGTGAA
4561 TTCGATTGAC AATACACTCA TTGCCCCAAT CGGAGTTGCC AGCGCAAATG AATGGCAGCT
4621 TGCTGCATAT ACAACATCAC TTTCAGGGAC AATTGCCGTG CGATTCCTAC CTGTGCTCCC
4681 GGATAATATG ACTACCTGTC TTAAAGAAAC AATCACTACA TACAATAATA CTGTCAACAA
4741 CATCTTAGGC CCACTCAAAT CCAATCTGGA TGCACTGCTC TCATCTGAGA CTTATCCCCA
4801 GACAAGATTA ATTGGGGCAG TTATAGGTTC AATTGCTCTC GGTGTTGCAA CATCGGCTCA
4861 AATCACTGCT GCAGTTGCTC TCAAGCAAGC GCAAGACAAT GCAAGGAACA TACTAGCACT
4921 CAAAGAAGCA CTGTCCAAAA CCAATGAGGC GGTCAAGGAG CTTAGTAGTG GGTTACAACA
4981 AACAGCTATT GCACTTGGTA AGATACAGAG TTTTGTGAAT GAGGAAATTC TGCCATCTAT
5041 CAACCAACTG AGCTGCGAGG TGACAGCCAA TAAACTTGGG GTGTATTTAT CTCTGTATCT
5101 CACAGAACTG ACCACCATAT TCGGTGCACA GCTGACCAAC CCTGCATTGA CTTCATTATC
5161 ATATCAAGCA CTGTACAACC TGTGTGGTGG CAACATGGCA ATGCTTACTC AGAAGATTGG
5221 AATTAAACAG CAAGACGTTA ATTCGCTATA TGAAGCCGGA CTAATCACAG GACAAGTCAT
5281 TGGTTATGAC TCTCATTACC AGCTGCTGGT CATCCAGGTC AATTATCCAA GCATTTCTGA
5341 GGTCACTGGT GTACGTGCGA CAGAATTAGT CACTGTTAGT GTAACAACAG ACAAGGGTGA
5401 AGGGAAAGCA ATTGTACCCC AATTTGTAGC TGAAAGTCGG GTGACTATTG AAGAGCTTGA
5461 TGTCGCATCT TGTAAATTCA GCAGCACGAC CCTATATTGC AGGCAGGTCA ACACAAGGGC
5521 ACTTCCCCCG CTAGTAGCTA GCTGTCTTCG AGGTAACTAT GATGATTGTC AATATACCAC
5581 AGAGATTGGA GCATTATCAT CCCGGTATAT AACACTAGAT GGGGGGGTCT TAGTTAATTG
5641 CAAGTCAATT GTTTGTAGGT GCCTTAATCC AAGTAAGATC ATCTCTCAAA ATACAAACGC
5701 TGCAGTAACA TATGTTGATG CCACAATCTG CAAAACAATT CAATTGGATG ATATACAACT
5761 CCAGCTGGAA GGGTCACTAT CATCAGTTTA TGCAAGAAAC ATCTCAATTG AGATCAGTCA
5821 GGTGACCACA TCCGGGTCTT TAGATATCAG CAGTGAGATA GGAAACATCA ATAATACGGT
5881 GAATCGTGTG GAGGATTTAA TTCACCAATC AGAGGAATGG CTGGCAAAGG TTAACCCACA
5941 CATTGTTAAT AATACAACAC TAATTGTACT CTGTGTGTTA AGTGCGCTTG CTGTGATCTG
6001 GCTGGCAGTA TTAACGGCTA TTATAATATA CTTGAGAACA AAGTTGAAGA CTATATCGGC
6061 ATTAGCTGTA ACCAATACAA TACAGTCTAA CCCCTATGTT AACCAAACGA AACATGAATC
6121 TAAGTTTTGA TCATTCAAGC CAAAACAGAG GATCTAGGCT CAGGTTAATA ATAGTTCAAT
6181 CAATATTTGA TTTATTAGGT TTCACT AATTATTAAT ATACTCGTGA TTAGATGATA
6241 ACGTTAAAAG TCTTAGATAYE )
6301 GAGTATATAT TAGGAAGTCC
6361 ATCTACCTTG TCTAAAGACA TCATGAGTAA CATTGCATCC AGTTTAGAAA ACATTGTAGA
6421 GCAGGATAGT CGAAAAACAA CTTGGAGGGC CATCTTTAGA TGGTCCGTTC TTCTTATTAC
6481 AACAGGATGC TTAGCCTTAT CCATTGTTAG CATAGTTCAA ATTGGAAATT TGAAAATTCC
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6541 TTCTGTAGGG GATCTGGCTG ATGAAGTGGT GACACCCTTG AAAACCACTC TGTCAGATAC
6601 ACTCAGGAAT CCAATTAACC AGATAAATGA TATATTTAGG ATTGTTGCCC TTGATATTCC
6661 ATTGCAAGTG ACCAGTATCC AAAAAGACCT TGCAAGTCAA TTTAACATGT TGATAGATAG
6721 TTTAAATGCT ATCAAATTAG GCAACGGGAC CAACCTTATC ATACCTACAT CAGACAAGGA
6781 GTATGCAGGA GGAATTGGAA ACCCTGTATT TACTGTCGAT GCTGGAGGTT CTATAGGATT
6841 CAAACAGTTT AGCTTAATAG AACATCCGAG CTTTATTGCT GGACCTACAA CGACCCGAGG
6901 CTGTACAAGA ATACCCACTT TTCACATGTC AGAAAGTCAT TGGTGCTACT CACACAACAT
6961 CATCGCTGCT GGCTGTCAAG ATGCCAGTGC ATCCAGTATG TATATCTCAA TGGGAGTTCT
7021 CCATGTGTCC TCATCTGGCA CTCCCATTTT TCTTACTACT GCAAGTGAGC TGATAGACGA
7081 TGGAGTTAAC CGTAAGTCAT GCAGCATTGT AGCAACCCAA TTTGGCTGTG ACATTTTGTG
7141 CAGTATTGTC ACAGAGAAGG AGGGAGATGA TTACTGGTCT GATACTCCGA CTCCAATGCG
7201 CCACGGCCGT TTTTCATTCA ATGGTAGTTT TGTAGAAGCC GAACTACCAG TGTCCAGTAT
7261 GTTCTCATCA TTCTCTGCCA ACTACCCTGC TGTGGGATCA GGCGAAATTG TAAAAGATAG
7321 AATATTATTC CCAATTTACG GAGGTATAAA GCAGACTTCA CCAGAGTTTA CCGAATTAGT
7381 GAAATACGGA CTCTTTGTAT CAACACCTAC AACTGTGTGC CAGAGTAGCT GGACTTATGA
7441 CCAGGTAAAA GCTGCGTATA GGCCAGATTA CATATCAGGC CGGTTCTGGG CACAAGTGAT
7501 ACTCAGCTGC GCTCTTGATG CAGTCGACTT ATCAAGTTGT ATTGTAAAGA TTATGAATAG
7561 CAGCACAGTG ATGATGGCAG CGGAAGGAAG GATAATGAAG ATAGGGATTG ATTACTTTTA
7621 CTATCAGCGG TCATCTTCTT GGTGGCCATT GGCATTTGTC ACAAAACTAG ACCCGCAAGA
7681 GTTGGCAGAC ACAAACTCAA TATGGCTGAC CAATTCCATA CCAATCCCGC AATCAAAGTT
7741 CCCTCGGCCT TCATATTCAG AAAATTATTG CACAAAGCCA GCAGTTTGCC CTGCTACTTG
7801 TGTCACTGGT GTGTACTCTG ATATTTGGCC CCTGACCTCA TCTTCATCAC TCCCGAGCAT
7861 AATTTGGATC GGCCAGTACC TTGATGCTCC TGTTGGAAGG ACTTATCCTA GATTTGGAAT
7921 TGCAAATCAG TCACACTGGT ACCTCCAAGA AGATATTCTA CCCACTTCCA CCGCAAGTGC
7981 GTATTCAACC ACTACATGTT TTAAGAATAC TGCCAGGAAT AGAGTGTTCT GCGTCACCAT
8041 TGCCGAATTT GCAGATGGGT TGTTTGGAGA GTACAGGATA ACACCTCAGT TGTACGAATT
8101 AGTGAGAAAT AATTGAATAA CAATAATTTT GGGACTCATT TTGTCGCAAA GTGAAATTGT
8161 CATCTTTAAA AATAATCAAT TCGATGATTT TTATTGAACA TGATTAAGCA ATCATGTGGG
8221 AAATTTATTA TCTCATAAAT TCTAATAGTT GTAAATGATG AATTAAGAAA AAATGGAGGG
8281 CGACCTCTAC ACAAACATGG ATATAAAACA AGTTGACCTG ATAATACAAC CCGAGGTTCA
8341 TCTCGATTCA CCCATCATAT TGAATAAACT GGCACTATTA TGGCGCTTGA GTGGTTTACC
8401 CATGCCTGCA GACCTACGAC AAAAATCCGT AGTGATGCAC ATCCCGGACC ACATCTTAGA
8461 AAAATCAGAA TATCGGATCA AGCACCGTCT AGGGAAAATC AAGAGTGACA TAACACATTA
8521 CTGTCAGTAT TTTAATATTA ATTTGGCAAA TATTGATCCG ATAACCCACC CCAAAAGTTT
8581 GTATTGGTTA TCCAGACTAA CAATAGCTAG TGCTGGAACT TTTAGGCATA TGAAAGATAG
8641 AATCTTGTGT ACAGTTGGCT CTGAATTTGG ACACAAAATT CAAGATTTAT TTTCACTGCT
8701 GAGCCATAAA CTAGTAGGTA ACGGGGATTT ATTTAATCAA AGTCTCTCAG GTACACGTTT
8761 GACTGCAAGT CCGTTATCCC CTTTATGCAA TCAATTTGTC TCTGACATCA AGTCTGCAGT
8821 CACGACACCC TGGTCAGAAG CTCGTTGGTC TTGGCTTCAT ATCAAACAAA CAATGAGATA
8881 TCTGATAAAA CAATCACGCA CTACAAATTC GGCTCATTTA ACAGAAATCA TAAAAGAAGA
8941 ATGGGGTTTA GTAGGTATTA CTCCAGATCT TGTCATTCTT TTTGACAGAG TCAATAATAG
9001 TCTGACTGCA TTAACATTTG AGATGGTTCT AATGTATTCA GATGTATTAG AATCCCGTGA
9061 CAATATTGTG TTAGTGGGGC GACTATCTAC CTTTCTACAG CCAGTAGTTA GTAGACTGGA
9121 GGTGTTGTTT GATCTAGTAG ATTCATTGGC AAAAATCTTA GGTGACACAA TATATGAGAT
9181 TATTGCAGTG TTAGAGAGCT TGTCTTATGG GTCAGTTCAA CTACATGATG CAAGTCACTC
9241 TCATGCAGGG TCTTTTTTTT CATTTAACAT GAATGAACTT GATAACACAC TATCAAAGAG
9301 GGTAGATCCG AAACACAAGA ACACTATAAT GAGCATTATA AGACAATGCT TTTCTAATCT
9361 AGATGTTGAT CAAGCTGCAG AGATGCTATG CCTGATGAGA TTATTCGGAC ACCCAATGTT
9421 AACTGCACCG GATGCAGCAG CCAAAGTGAG GAAAGCAATG TGTGCTCCAA AACTTGTTGA
9481 ACACGACACCATCTTGCAGA CATTATCTTT CTTCAAGGGG ATAATTATAA ATGGGTACAG
9541 AAGATCACAC TCTGGCCTGT GGCCCAATGT AGAGCCGTCT TCAATTTATG ATGATGATCT
9601 CAGACAGCTG TACTTAGAGT CAGCAGAGAT TTCCCATCAT TTTATGCTTA AAAACTACAA
9661 GAGTTTAAGC ATGATAGAAT TCAAGAAGAG CATAGACTAC GATCTTCATG ATGACCTAAG
9721 TACTTTCTTA AAGGATAGAG CAATTTGCCG GCCGAAATCC CAGTGGGATG TCATATTTCG
9781 TAAGTCTTTA CGCAGATCTC ATACGCAGTC CCAGTATCTG GACGAAATTA AGAGCAACCG
9841 ATTGCTAATT GATTTTCTTG ATTCTGCTGA ATTTGACCCT GGAAAAGAAT TTGCATATGT
9901 AACCACAATG GATTATTTGC ACGATAATGA ATTTTGTGCT TCATATTCTC TAAAGGAAAA
9961 GGAGATCAAA ACTACTGGGA GGATATTTGC AAAAATGACA CGCAATATGA GAAGTTGCCA
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10021 AGTAATACTT GAATCTTTGT TATCAAAGCA TATATGCAAG TTCTTCAAAG AGAATGGCGT
10081 TTCGATGGAG CAATTGTCAT TGACCAAGAG TCTACTTGCA ATGTCTCAAC TCTCACCAAA
10141 AGTCTCGACT TTGCAGGACA CTGCATCACG TCATGTAGGT AACTCAAAAT CTCAGATTGC
10201 AACCAGCAAC CCATCTCGGC ATCACTCGAC ACCCAATCAG ATGTCACTCT CAAATCGAAA
10261 AACGGTTGTA GCAACTTTCT TAACAACTGA CTTGGAAAAA TACTGCCTGC AGTGGCGATA
10321 TTCAACTATT AAATTGTTTG CACAAGCTCT AAATCAACTC TTTGGGATTG ATCACGGATT
10381 TGAATGGATA CATTTAAGAC TTATGAACAG CACCTTATTT GTTGGCGATC CTTACTCGCC
10441 TCCTGAAGAT CCAACACTAG AAGATATAGA TAAAGCACCA AATGATGATA TCTTCATAGT
10501 TTCTCCAAGG GGAGGCATAG AGGGTTTATG TCAGAAAATG TGGACCATGA TATCAATTAG
10561 TGCTATACAC TGTGTAGCAG AGAAAATTGG TGCACGAGTG GCAGCAATGG TGCAGGGTGA
10621 TAATCAAGTA ATAGCTATCA CCAAAGAATT ATTCAGAGGA GAGAAAGCTT GTGATGTCAG
10681 AGATGAGTTA GACGAGCTTG GTCAAGTGTT TTTTGATGAG TTCAAGAGAC ACAATTATGC
10741 AATTGGACAC AATCTTAAGC TAAATGAGAC AATACAAAGC CAATCCTTTT TTGTATATTC
10801 CAAACGAATA TTCTTTGAAG GGCGATTGCT TAGTCAAGTC CTCAAAAATG CTGCCAAGTT
10861 ATGTATGGTT GCTGACCATC TAGGTGAAAA CACTGTATCT TCCTGTAGCA ACCTGAGCTC
10921 GACAATTGCC CGCTTAGTGG AAAATGGGTT TGAGAAGGAC ACTGCTTTTG TGTTGAACCT
10981 AGTCTACATC ATGACTCAGA TTCTTTTTGA TGAGCATTAC TCGATTGTAT GCGATCACCA
11041 TAGTGTCAAA AGCTTGATTG GATCAAAAAA CCATCGGAAT TTATTGTATT CATCTCTAAT
11101 ACCAGGTCAG CTCGGCGGTT TCAACTTCCT CAATATAAGT CGGTTGTTCA CTAGGAATAT
11161 AGGTGACCCA GTAACATGTA GTCTGTCTGA TCTCAAATGC TTCATAGCCG CAGGTCTCCT
11221 TCCACCCTAT GTCCTAAAAA ATGTGGTTCT GCGTGAGCCT GGTCCTGGGA CATGGTTGAC
11281 GTTGTGCTCT GATCCTTACA CCCTTAACAT ACCATACACA CAGCTTCCAA CCACATATCT
11341 CAAAAAGCAC ACCCAGCGAT CATTGCTTTC ACGTGCAGTA AATCCTTTAT TAGCCGGTGT
11401 ACAAGTGCCA AATCAGCATG AGGAAGAAGA GATGTTGGCT CGCTTTCTCC TTGATCGTGA
11461 ATATGTGATG CCCCGCGTTG CTCATGTAAT ACTAGAATCA TCAGTCCTTG GCAAACGGAA
11521 ACAAATCCAA GGCTTAATTG ATACAACTCC AACCATCATT AGAACATCTC TAGTTAATCT
11581 GCCAGTGTCT AGAAAGAAAT GCGAAAAAAT AATCAATTAC TCTCTCAATT ATATTGCTGA
11641 GTGTCATGAC TCCTTACTTA GCCAGGTCTG CTTCAGTGAT AATAAGGAAT ACTTGTGGTC
11701 AACCTCCTTA ATATCAGTTG AGACCTGTAG TGTGACAATT GCGGACTATC TGAGAGCTGT
11761 CAGCTGGTCT AATATATTAG GGGGAAGAAA CATATCCGGG GTGACTACAC CTGATACTAT
11821 TGAATTAATT CAAGGTTGTT TAATAGGTGA AAATTCTAGT TGTACTCTTT GTGAATCGCA
11881 TGATGACGCA TTCACGTGGA TGCACTTGCC TGGCCCACTT TACATCCCTG AACCATCAGT
11941 TACTAACTCT AAAATGCGTG TGCCATATCT GGGTTCAAAA ACAGAGGAGC GGAAAACAGC
12001 CTCAATGGCA GCAATAAAAG GAATGTCACA TCACCTGCGT GCAGTCTTAA GAGGCACATC
12061 CGTATTTATT TGGGCATTTG GGGATACAGA TATCAATTGG GATAATGCAT TGCAGATTGC
12121 CCAATCACGG TGTAACATCA CATTGGATCA AATGAGATTA CTTACACCAA TTCCTAGCAG
12181 TTCAAATATT CAACATAGAC TCGATGACGG AATCAGCACG CAGAAATTTA CTCCTGCAAG
12241 CCTTGCTCGA ATCACATCCT TCGTTCACAT CTGTAATGAC AGCCAGAGGT TAGAGAAGGA
12301 TGGCTCATCT GTCGACTCAA ACTTGATTTA CCAGCAAATT ATGTTACTTG GACTCAGCAT
12361 CTTTGAAACA ATGTACTCAA TGGACCAAAA GTGGGTATTC AATAACCATA CCTTGCATTT
12421 GCACACTGGA CACTCCTGTT GTCCAAGGGA ACTAGACATA AGTTTGGTGA ACCCGCCGAG
12481 ACATCAGACC CCGGAGCTGA CTAGCACAAC AACCAACCCG TTCCTATATG ATCAGCTCCC
12541 ATTAAATCAA GAAAACTTGA CAACACTTGA GATTAAGACA TTTAAATTCA ATGAGCTCAA
12601 CATTGATGGT TTAGATTTTG GTGAAGGAAT ACAATTATTG AGTCGTTGTA CTGCAAGATT
12661 AATGGCAGAA TGTATTCTAG AGGAGGGAAT AGGCTCGTCA GTTAAAAATG AAGCAATTGT
12721 CAATTTTGAT AATTCAGTCA ATTGGATTTC AGAGTGCCTA ATGTGTGATA TTCGCTCACT
12781 TTGTGTTAAT TTAGGTCAAG AGATACTATG TAGCCTGGCA TACCAAATGT ATTACTTGCG
12841 AATCAGGGGT AGACGGGCCA TTCTTAATTA CTTGGACACA ACTTTGCAAA GGATCCCTGT
12901 GATACAATTA GCCAACATTG CACTCACCAT TTCGCACCCT GAGATATTTC GCAGAATTGT
12961 CAACACCGGG ATCCATAACC AGATTAAGGG CCCATATGTG GCAACAACGG ATTTCATAGC
13021 TGCAAGTAGA GATATCATAT TATCAGGTGC AAGGGAGTAT CTATCTTATT TAAGCAGTGG
13081 GCAGGAAGAC TGTTACACAT TCTTCAACTG TCAAGATGGG GATCTTACTC CAAAAATGGA
13141 ACAGTATCTT GCAAGGAGGG CATGCCTTTT AACATTATTG TATAATACTG GGCACCAGAT
13201 CCCCGTTATC CGATCACTGA CGCCAATAGA GAAGTGCAAG GTGCTCACAG AATACAATCA
13261 ACAAATTGAG TACGCAGATC AAGAGTTTAG CTCTGTACTA AAAGTGGTCA ATGCACTACT
13321 ACAAAATCCT AAGATAGATG CATTAGTTTC AAATCTCTAC TTCACCACCA GACGTGTTCT
13381 ATCAAACCTC AGATCATGTG ATAAGGCTAG ATCATATATT GAATATTTGT ACACTGAGGA
13441 CTTCGGAGAG AAAGAGGATA CAGTACAATA TGACATCATG ACAACAAACG ATATCATACT
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13501 TACTCATGGT CTATTCACAC AGATCGAAAT ATCTTATCAA GGGAATAGTC TCCATAAGTT
13561 CCTTACTCCG GATAACGCGC CTGGATCTTT GATCCCATTC TCTATTTCAC CAAATTCACT
13621 TGCATGTGAC CCTCTTCATC ACTTGCTCAA GTCGGTCGGT ACATCAAGCA CAAGTTGGTA
13681 CAAGTATGCA ATCGCCTATG CAGTGTCTGA AAAGAGGTCA GCTCGATTAG GAGGGAGCTT
13741 GTACATTGGT GAAGGGAGCG GAAGTGTGAT GACTTTACTC GAGTATCTTG AGCCATCTGT
13801 TGACATATTT TACAATTCAC TCTTCTCAAA TGGTATGAAC CCACCACAAC GAAATTATGG
13861 GCTTATGCCA CTACAATTTG TGAATTCGGT GGTTTATAAG AACTTAACGG CTAAATCAGA
13921 ATGTAAGCTA GGGTTTGTCC AGCAATTTAA ACCGTTGTGG AGAGACATAG ACATTGAGAC
13981 TAATGTTACA GATCCATCAT TTATCAATTT TGCATTGAAT GAAATCCCAA TGCAATCATT
14041 AAAACGAGTA AATTGTGATG TGGAATTTGA CCGTGGTATG CCGATTGAAC GGGTTATTCA
14101 GGGTTACACC CATATCTTAC TTGTTGCCAC TTACGGATTA CAGCAAGATT CAATACTGTG
14161 GGTGAAGGTA TATAGGACAT CTGAAAAAGT ATTTCAATTC TTACTGAGTG CCATGATCAT
14221 GATCTTTGGT TATGTAAAAA TCCACAGGAA TGGTTATATG TCGACAAAGG ATGAAGAGTA
14281 CATATTGATG TCTGACTGCA AGGAACCTGT AAACTATACA GCTGTCCCTA ACATTCTTAC
14341 ACGTGTAAGT GATTTAGTGT CGAAGAATCT GAGTCTTATC CATCCAGAAG ACCTCAGAAA
14401 AGTAAGGTGT GAAACAGATT CCCTGAATTT GAAGTGCAAT CATATTTATG AGAAAATAAT
14461 TGCCAGAAAA ATTCCATTAC AGGTATCATC AACTGACTCT TTGCTCCTCC AATTAGGCGG
14521 TGTTATCAAC TCGGTGGGCT CAACTGATCC TAGAGAGGTT GCAACATTAT CTTCTATTGA
14581 GTGTATGGAC TATGTTGTCT CATCAATTGA TTTGGCTATA TTGGAGGCAA ATATTGTAAT
14641 CTCAGAGAGT GCTGGTCTTG ACCTCGCTTT AATGTTAGGC CCATTCAACT TAAATAAGCT
14701 TAAGAAAATT GACACAATCC TTAAGTCAAG CACCTATCAG CTAATCCCGT ACTGGTTGCG
14761 CTATGAGTAC TCTATTAATC CGAGATCTTT GTCATTTCTA ATCACTAAAT TACAACAATG
14821 CCGAATTTCA TGGTCAGATA TGATCACGAT TTCTGAATTT CGTAAGAAAT CCAAGCGGCC
14881 TATATTTATC AAACGAGTAA TAGGGAATCA ACAGCTAAAA TCATTCTTTA ATGAAAGCTC
14941 AAGTATTGTT TTGACTCGGG CTGAAGTTAA AGTCTGTATA AAGTTCCTCG GTGCAATCAT
15001 CAAGTTGAAA TAATTTCTGC GATTTTAAAG GGGTGTAATG TTCTAATTTG CACTTGAAGT
15061 AATATAGCTT GTAATCATTC GCTAGGGGAT AGGATAATTT CTCTAACCTC TGAATCTATA
15121 TTCCTAGAGT ATAACAAATA TATACATAAT AAAAATGATT TTAAGAAAAA ATCCGACACT
15181 CAAAGAAAAT TGGTGCCTGT AATATTCTTC TTGCCAAATG ATTGTGAAGT GTCTAGCCTA
15241 ACTTAAAACA ATCGTATTCG ATAGGGAAGA ATGATATATA AAATAACTAA TAAAAAATTG
15301 TATTAGTAAA AATTACCGTA TTTCCTGTAT TCCATTTCTG GT

NP P M F HN | L
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SEQ ID NO:2 trinh tw ADN ma hoa Nucleoprotein (NP)

APMV-8
1 ATG TCA TCT GTG TTC AAT GAG TAT CAG GCG CTT CAA GAA CAA CTT GTG 48
49 AAG CCG GCT GTC AGG AGA CCT GAT GTT GCC TCA ACG GGT TTA CTCAGA 96
97 GCG GAA ATA CCT GTC TGT GTT ACA TTA TCT CAA GAC CCC GGT GAG AGA 144
145 TGG AGC CTT GCT TGC TTG AAT ATT AGA TGG CTT GCG AGT GAT TCATCA 192
193 ACC ACA CCA ATG AAG CAA GGA GCA ATA TTG TCA CTG CTG AGT CTA CAT 240
241 TCA GAC AAT ATG CGA GCT CAC GCA ACA TTA GCA GCA AGG TCT GCA GAT 288
289 GCT TCA CTC ACC ATA CTT GAG GTA GAT GAA GTA GAT ATT AGC AACTCA 336
337 CTA ATC AAATTC AAC GCC AGA AGT GGT GTA TCT GAC AAA CGC TCA AAT 384
385 CAA TTG CTT GCA ATT GCG GAT GAC ATC CCC AAA AGT TGC AGT AAT GGG 432
433 CAT CCATTT CTT GAC ACA GAC ATT GAG ACC AGA GAC CCG CTC GAT CTA 480
481 TCA GAG ACT ATA GAT CGC CTG CAG GGT ATT GCA GCT CAG ATA TGG GTG 528
529 TCA GCC ATA AAG AGC ATG ACA GCG CCT GAC ACC GCA TCA GAG TCA GAA 576
577 AGT AAG AGG CTG GCC AAA TAT CAA CAA CAA GGC CGA CTG GTT AAG CAA 624
625 GTA CTC TTG CAT TCT GTA GTC AGG ACA GAA TTT ATG AGA GTT ATT CGG 672
673 GGC AGC TTG GTA CTG CGC CAG TTT ATG GTT AGC GAG TGC AAG AGG GCT 720
721 TCA GCC ATG GGC GGA GACACA TCT AGG TAC TAT GCT ATG GTG GGT GAC 768
769 ATC AGT CTT TAC ATC AAG AAT GCA GGA TTG ACT GCA TTT TTC CTC ACC 816
817 CTG AAG TTC GGA GTT GGT ACC CAG TAT CCA ACC TTA GCA ATG AGT GTT 864
865 TTC TCC AGT GAC CTT AAA AGG CTT GCT GCA CTC ATC AGG CTA TAC AAA 912
913 ACC AAG GGA GAC AAT GCA CCA TAC ATG GCA TTC CTG GAG GAC TCC GAT 960
961 ATG GGA AAT TTT GCT CCA GCA AAT TAT AGC ACA ATG TAC TCT TAT GCC 1008
1009 ATG GGC ATT GGG ACA ATT CTG GAA GCA TCT GTA TCT CGA TAC CAG TAT 1056
1057 GCC AGA GAC TTT ACC AGT GAG AAT TAT TTC CGT CTT GGA GTT GAG ACA 1104
1105 GCC CAA AGC CAG CAG GGA GCA TTT GAC GAG AGA ACA GCC CGA GAA ATG 1152
1153 GGC TTG ACT GAG GAA TCA AAA CAG CAG GTT AGA TCA CTG CTA ATG TCA 1200
1201 GTA GACATG GGT CCC AGT TCA ATT CAT GAG CCA TCT CGC CCT GCATTT 1248
1249 ATC AGT CAA GAA GAA AAT AGG CAG CCT GCC CAG AAC TTG TCA GAT ACT 1296
1297 CAG GGT CAG ACC AAG CCA GTC CCG AAG CAG CCC GCA CCA AGG GCCGAC 1344
1345 TCA GAT GAC ATT GAT CCA TAC GAG AAC GGG CTAGAATGGTAA 1386

SEQ ID NO:3 Trinh tu protein ctia Nucleoprotein (NP) APMV-8

1 MSSVFNEYQALQEQLVKPAVRRPDVASTGLLRAEIPVCVTLSQDPGER 48
49 WSLACLNIRWLASDSSTTPMKQGAILSLLSLHSDNMRAHATLAARSAD 96
97 ASLTILEVDEVDISNSLIKFNARSGVSDKRSNQLLAIADDIPKSCSNG 144
145 HPFLDTDIETRDPLDLSETIDRLQGIAAQIWVSAIKSMTAPDTASESE 192

193 SKRLAKYQQQGRLVKQVLLHSVVRTEFMRVIRGSLVLRQFMVSECKRA 240
241 SAMGGDTSRYYAMVGDISLYIKNAGLTAFFLTLKFGVGTQYPTLAMSV 288
289 FSSDLKRLAALIRLYKTKGDNAPYMAFLEDSDMGNFAPANYSTMYSYA 336
337 MGIGTILEASVSRYQYARDFTSENYFRLGVETAQSQQGAFDERTAREM 384
385 GLTEESKQQVRSLLMSVDMGPSSIHEPSRPAFISQEENRQPAQNLSDT 432
433 QGQTKPVPKQPAPRADSDDIDPYENGLEW* 462
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SEQ ID NO:4 trinh tw ADN ma hoa Phosphoprotein (P) APMV-8

1 ATG GAT TTC GCC AAT GAT GAA GAA ATT GCA GAA CTT TTG AAT CTC AGC 48

49 ACC AAT GTA ATC AAG GAG ATT CAG AAA TCC GAA CTC AAG CCT CCC CAA 96

97 ACC ACC GGA CGA CCA CCT GTC AGT CAA GGG AAC ACA AGA AAT CTA ACT 144
145 GAT CTA TGG GAA AAG GAG ACT GCA AGT CAG ACC AAG ACA CCG GCC CAA 192
193 TCT ACA CAA ACC ACA CAA GTT CAG TCT GAT GAA AAT GAG GAG GGA GAA 240
241 ATC AAG TCC GAG TCA ACT GAT GGC CAC ATC AGA GGA ACT GTT AAT CAA 288
289 TCA GAG CAA GTC CCA GAA CAA AAC CAG AGC AGA TCT TCA CCA GGT GAT 336
337 GAT CTC GAC AGA GCT CTC AAC AAG CTT GAA GGG AGA ATC AAT TTA ATC 384
385 AGC TCA ATG GAC AAA GAA ATT AAA AAG GGC CCT CGC ATC CAG AAT CTC 432
433 CCT GGG TCC CAG GCG GCA ACT CAA CAG GCG ACC CAC CCA TTG GCA GGG 480
481 GAC ACC CCG AACATG CAA GCA CAG ACA AAA GCC CTG GCG AAG CCA CAT 528
529 CAA GAG GCA ATC AAT CCT GGC AAC CAG GAC ACA GGA GAG AGT ATT CAT 576
577 TTA CCA CCT TCC ATG GCA CCA CCA GAG TCA TTA GTT GGT GCA ATC CGC 624
625 AAT GCA CCC CAA TTC GTG CCA GAC CAA TCT ATG ACG AAT GTA GAT GCG 672
673 GGG AGT GTC CAA CTA CAT GCA TCA TGT GCA GAG ATG ATA AGT AGA ATG 720
721 TTT GTA GAA GTT ATA TCC AAG CTT GAT AAA CTC GAG TCG AGA CTG AAT 768
769 GAT ATA GCA AAA GTT GTG AACACT ACC CCC CTT ATT AGG AAT GAT ATT 816
817 AAC CAA CTT AAG GCC ACA ACC GCA CTG ATG TCT AAC CAA ATT GCC TCC 864
865 ATA CAA ATT CTT GAC CCA GGG AAT GCA GGG GTG AGG TCC CTC TCT GAA 912
913 ATG AAA TCT GTG ACG AAG AAA GCT GCT GTT GTA ATT GCA GGG TTT GGA 960
961 GAC GAC CCA ACT CAA ATT ATT GAA GAA GGC ATT ATG GCC AAA GAT GCT 1008
1009 CTT GGA AAA CCT GTG CCT CCA ACA TCT GTT ATC TCA GCC AAA GCT CAG 1056
1057 ACT TCT TCC GGT GTG AGT AAG GGT GAA ATA GAA GGA TTG ATT GCA TTG 1104
1105 GTG GAA ACA TTA GTT GAC AAT GAC AAG AAG GCA GCA AAA CTG ATT AAA 1152
1153 ATG ATT GAT CAA GTT AAA TCC CAT GCC GAT TAC GCC CGA GTC AAG CAG 1200
1201 GCA ATA TAT AAT GCG TAA 1218

SEQID NO:5 Trinh ti protein cia PhosphoProtein (P)

APMV-8
1 MDFANDEEIAELLNLSTNVIKEIQKSELKPPQTTGRPPVSQGNTRNLT 48
49 DLWEKETASQTKTPAQSTQTTQVQSDENEEGEIKSESTDGHIRGTVNQ 96
97 SEQVPEQNQSRSSPGDDLDRALNKLEGRINLISSMDKEIKKGPRIQNL 144
145 PGSQAATQQATHPLAGDTPNMQAQTKALAKPHQEAINPGNQDTGESIH 192
193 LPPSMAPPESLVGAIRNAPQFVPDQSMTNVDAGSVQLHASCAEMISRM 240

241 FVEVISKLDKLESRLNDIAKVVNTTPLIRNDINQLKATTALMSNQIAS 288
289 IQILDPGNAGVRSLSEMKSVTKKAAVVIAGFGDDPTQIIEEGIMAKDA 336
337 LGKPVPPTSVISAKAQTSSGVSKGEIEGLIALVETLVDNDKKAAKLIK 384
385 MIDQVKSHADYARVKQAIYNA* 406
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SEQ ID NO:6 trinh tw ADN ma hoa ma tran protein (M) APMV-8

1 ATG GCA TAT ACA ACA TTG AAA CTG TGG GTG GAT GAG GGT GAC ATG TCG 48

49 TCT TCG CTC CTA TCA TTC CCG TTG GTA CTA AAA GAG ACA GAC AGA GGC 96
97 ACA AAG GAG CTT CAA CCA CAG GTA AGG GTA GAT TCA ATT GGC GAT GTG 144
145 CAG AAC GCC AAA GAG TCC TCG ATA TTC GTG ACT CTA TAT GGT TTC ATC 192
193 CAA GCA ATT AAG GAG AGT TCA GAT CGA TCG AAA TTC TTC CAT CCA AAA 240
241 GAT GACTTC AAA CCT GAG ACA GTC ACT GCA GGA CTG GTA GTG GTA GGT 288
289 GCG ATC CGA ATG ATG GCT GAT GTT AAT ACC ATC TCT AAT GAC GCA CTA 336
337 GCG CTG GAG ATC ACT GTT AAG AAA TCT GCA ACT TCT CAA GAG AAA ATG 384
385 ACG GTG ATG TTC CAC AAT AGC CCC CCT TCA TTG AGA ACT GCA ATA ACT 432
433 ATC CGA GCA GGA GGT TTC ATC TCG AAT GCA GAC GAG AAT ATA AAA TGT 480
481 GCC AGC AAA TTG ACT GCA GGA GTG CAG TAC ATA TTC CGC CCA ATG TTT 528
529 GTT TCA ATC ACT AAA TTA CAC AAT GGC AAA CTA TAT AGG GTG CCC AAA 576
577 AGC ATC CAC AGC ATC TCA TCC ACT CTA CTG TAT AGT GTG ATG TTG GAG 624
625 GTA GGA TTC AAA GTG GAT ATT GGG AAG GAT CAT CCC CAG GCA AAG ATG 672
673 CTG AAG AAG GTC ACA ATC GGC GAT GCA GAC ACA TAC TGG GGG TTT GCA 720
721 TGG TTC CAC CTG TGC AAT TTC AAA AAG ACA TCC TCT AAG GGA AAG CCA 768
769 AGA ACG CTA GAC GAA CTA AAG ACA AAA GTC AAA AAT ATG GGG TTG AAA 816
817 TTG GAG TTA CAT GAC CTG TGG GGT CCG ACT ATT GTG GTC CAA ATC ACT 864
865 GGC AAG AGC AGC AAA TAT GCT CAA GGA TTT TTT TCC TCC AAT GGT ACT 912
913 TGT TGT CTC CCA ATC AGC AGA TCT GCA CCA GAG CTT GGG AAG CTT CTG 960
961 TGG TCT TGT TCA GCA ACT ATA GGT GAC GCA ACA GTT GTT ATC CAATCA 1008
1009 AGC GAG AAA GGG GAA CTC CTA AGG TCT GAT GAC CTC GAG ATA CGA GGT 1056
1057 GCT GTG GCC TCC AAG AAA GGT AGA CTG GGC TCA TTT CAC CCC TTC AAA 1104
1105 AAATGA 1110

SEQ ID NO:7 Trinh tu protein ctia ma tran protein (M) APMV-8

1 MAYTTLKLWVDEGDMSSSLLSFPLVLKETDRGTKELQPQVRVDSIGDV 48
49 QNAKESSIFVTLYGFIQAIKESSDRSKFFHPKDDFKPETVTAGLVVVG 96

97 AIRMMADVNTISNDALALEITVKKSATSQEKMTVMFHNSPPSLRTAIT 144
145 IRAGGFISNADENIKCASKLTAGVQYIFRPMFVSITKLHNGKLYRVPK 192

193 SIHSISSTLLYSVMLEVGFKVDIGKDHPQAKMLKKVTIGDADTYWGFA 240
241 WFHLCNFKKTSSKGKPRTLDELKTKVKNMGLKLELHDLWGPTIVVQIT 288
289 GKSSKYAQGFFSSNGTCCLPISRSAPELGKLLWSCSATIGDATVVIQS 336

337 SEKGELLRSDDLEIRGAVASKKGRLGSFHPFKK* 370
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SEQ ID NO:8 trinh tir ADN m3 hoa Protein dung hop (F)
APMV-8

1 ATG GGT CAA ATA TCA GTA TAT CTA ATT AAT AGC GTG CTA TTA TTG CTG 48

49 GTA TAT CCT GTG AAT TCG ATT GAC AAT ACA CTC ATT GCC CCA ATC GGA 96

97 GTT GCC AGC GCA AAT GAA TGG CAG CTT GCT GCA TAT ACA ACA TCA CTT 144
145 TCA GGG ACA ATT GCC GTG CGA TTC CTA CCT GTG CTC CCG GAT AAT ATG 192
193 ACT ACC TGT CTT AAA GAA ACA ATC ACT ACA TAC AAT AAT ACT GTC AAC 240
241 AAC ATC TTA GGC CCA CTC AAA TCC AAT CTG GAT GCA CTG CTC TCA TCT 288
289 GAG ACT TAT CCC CAG ACA AGA TTA ATT GGG GCA GTT ATA GGT TCA ATT 336
337 GCT CTC GGT GTT GCA ACA TCG GCT CAA ATC ACT GCT GCA GTT GCT CTC 384
385 AAG CAA GCG CAA GAC AAT GCA AGG AAC ATA CTA GCA CTC AAA GAA GCA 432
433 CTG TCC AAA ACC AAT GAG GCG GTC AAG GAG CTT AGT AGT GGG TTA CAA 480
481 CAA ACA GCT ATT GCA CTT GGT AAG ATA CAG AGT TTT GTG AAT GAG GAA 528
529 ATT CTG CCA TCT ATC AAC CAA CTG AGC TGC GAG GTG ACA GCC AAT AAA 576
577 CTT GGG GTG TAT TTA TCT CTG TAT CTC ACA GAA CTG ACC ACCATA TTC 624
625 GGT GCA CAG CTG ACC AAC CCT GCA TTG ACT TCA TTA TCA TAT CAA GCA 672
673 CTG TAC AAC CTG TGT GGT GGC AAC ATG GCA ATG CTT ACT CAG AAG ATT 720
721 GGA ATT AAA CAG CAA GAC GTT AAT.TCG CTA TAT GAA GCC GGA CTA ATC 768
769 ACA GGA CAA GTC ATT GGT TAT GAC TCT CAT TAC CAG CTG CTG GTC ATC 816
817 CAG GTC AAT TAT CCA AGCATT TCT GAG GTC ACT GGT GTA CGT GCG ACA 864
865 GAA TTA GTC ACT GTT AGT GTA ACA ACA GAC AAG GGT GAA GGG AAA GCA 912
913 ATT GTA CCC CAA TTT GTA GCT GAA AGT CGG GTG ACT ATT GAA GAG CTT 960
961 GAT GTC GCA TCT TGT AAA TTC AGC AGC ACG ACC CTA TAT TGC AGG CAG 1008
1009 GTC AAC ACA AGG GCA CTT CCC CCG CTA GTA GCT AGC TGT CTT CGA GGT 1056
1057 AAC TAT GAT GAT TGT CAA TAT ACC ACA GAG ATT GGA GCA TTA TCA TCC 1104
1105 CGG TAT ATA ACA CTA GAT GGG GGG GTC TTA GTT AAT TGC AAG TCA ATT 1152
1153 GTT TGT AGG TGC CTT AAT CCA AGT AAG ATC ATC TCT CAA AAT ACA AAC 1200
1201 GCT GCA GTA ACA TAT GTT GAT GCC ACA ATC TGC AAA ACA ATT CAATTG 1248
1249 GAT GAT ATA CAA CTC CAG CTG GAA GGG TCA CTA TCA TCA GTT TAT GCA 1296
1297 AGA AAC ATC TCA ATT GAG ATC AGT CAG GTG ACC ACA TCC GGG TCT TTA 1344
1345 GAT ATC AGC AGT GAG ATA GGA AAC ATC AAT AAT ACG GTG AAT CGT GTG 1392
1393 GAG GAT TTA ATT CAC CAA TCA GAG GAA TGG CTG GCA AAG GTT AAC CCA 1440
1441 CACATT GTT AAT AAT ACA ACA CTA ATT GTA CTC TGT GTG TTA AGT GCG 1488
1489 CTT GCT GTG ATC TGG CTG GCA GTA TTA ACG GCT ATT ATA ATA TAC TTG 1536
1537 AGA ACA AAG TTG AAG ACT ATA TCG GCA TTA GCT GTA ACC AAT ACA ATA 1584
1585 CAG TCT AAC CCC TAT GTT AAC CAA ACG AAA CAT GAA TCT AAG TTT TGA 1632

SEQ ID NO:9 Trinh tw protein cia APMV-8 Protein dung hgp (F)

1 MGQISVYLINSVLLLLVYPVNSIDNTLIAPIGVASANEWQLAAYTTSL 48
49 SGTIAVRFLPVLPDNMTTCLKETITTYNNTVNNILGPLKSNLDALLSS 96
97 ETYPQTRLIGAVIGSIALGVATSAQITAAVALKQAQDNARNILALKEA 144

145 LSKTNEAVKELSSGLQQTAIALGKIQSFVNEEILPSINQLSCEVTANK 192
193 LGVYLSLYLTELTTIFGAQLTNPALTSLSYQALYNLCGGNMAMLTQKI 240
241 GIKQQDVNSLYEAGLITGQVIGYDSHYQLLVIQVNYPSISEVTGVRAT 288
289 ELVTVSVTTDKGEGKAIVPQFVAESRVTIEELDVASCKFSSTTLYCRQ 336
337 VNTRALPPLVASCLRGNYDDCQYTTEIGALSSRYITLDGGVLVNCKSI 384
385 VCRCLNPSKIISQNTNAAVTYVDATICKTIQLDDIQLQLEGSLSSVYA 432
433 RNISIEISQVTTSGSLDISSEIGNINNTVNRVEDLIHQSEEWLAKVNP 480
481 HIVNNTTLIVLCVLSALAVIWLAVLTAIIIYLRTKLKTISALAVTNTI 528
529 QSNPYVNQTKHESKF* 544
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Fig. 16
SEQ ID NO:10 trinh tw ADN ma ho4 Hemaglutinin/neuraminidaza (HN) APMV-8

1 ATG AGT AAC ATT GCA TCC AGT TTA GAA AAC ATT GTA GAG CAG GAT AGT 48

49 CGA AAA ACA ACT TGG AGG GCC ATC TTT AGA TGG TCC GTT CTT CTT ATT 96

97 ACA ACA GGA TGC TTA GCC TTA TCC ATT GTT AGC ATA GTT CAA ATT GGA 144
145 AAT TTG AAA ATT CCT TCT GTA GGG GAT CTG GCT GAT GAA GTG GTG ACA 192
193 CCC TTG AAA ACC ACT CTG TCA GAT ACA CTC AGG AAT CCA ATT AAC CAG 240
241 ATA AAT GAT ATA TTT AGG ATT GTT GCC CTT GAT ATT CCA TTG CAA GTG 288
289 ACC AGT ATC CAA AAA GACCTT GCA AGT CAATTT AAC ATG TTG ATA GAT 336
337 AGT TTA AAT GCT ATC AAA TTA GGC AAC GGG ACC AAC CTT ATC ATA CCT 384
385 ACA TCA GAC AAG GAG TAT GCA GGA GGA ATT GGA AAC CCT GTA TTT ACT 432
433 GTC GAT GCT GGA GGT TCT ATA GGA TTC AAA CAG TTT AGC TTA ATA GAA 480
481 CAT CCG AGC TTT ATT GCT GGA CCT ACA ACG ACC CGA GGC TGT ACA AGA 528
529 ATA CCC ACT TTT CAC ATG TCA GAA AGT CAT TGG TGC TAC TCA CAC AAC 576
577 ATC ATC GCT GCT GGC TGT CAA GAT GCC AGT GCA TCC AGT ATG TAT ATC 624
625 TCA ATG GGA GTT CTC CAT GTG TCC TCA TCT GGC ACT CCC ATT TTT CTT 672
673 ACT ACT GCA AGT GAG CTG ATA GAC GAT GGA GTT AAC CGT AAG TCA TGC 720
721 AGC ATT GTA GCA ACC CAA TTT GGC TGT GAC ATT TTG TGC AGT ATT GTC 768
769 ACA GAG AAG GAG GGA GAT GAT TAC TGG TCT GAT ACT CCG ACT CCA ATG 816
817 CGC CAC GGC CGT TTT TCA TTC AAT GGT AGT TTT GTA GAA GCC GAA CTA 864
865 CCA GTG TCC AGT ATG TTC TCA TCA TTC TCT GCC AAC TAC CCT GCT GTG 912
913 GGA TCA GGC GAA ATT GTA AAA GAT AGA ATA TTA TTC CCA ATT TAC GGA 960
961 GGT ATA AAG CAG ACT TCA CCA GAG TTT ACC GAA TTA GTG AAA TAC GGA 1008
1009 CTC TTT GTA TCA ACA CCT ACA ACT GTG TGC CAG AGT AGC TGG ACT TAT 1056
1057 GAC CAG GTA AAA GCT GCG TAT AGG CCA GAT TAC ATA TCA GGC CGG TTC 1104
1105 TGG GCA CAA GTG ATA CTC AGC TGC GCT CTT GAT GCA GTC GAC TTA TCA 1152
1153 AGT TGT ATT GTA AAG ATT ATG AAT AGC AGC ACA GTG ATG ATG GCA GCG 1200
1201 GAA GGA AGG ATA ATG AAG ATA GGG ATT GAT TAC TTT TAC TAT CAG CGG 1248
1249 TCA TCT TCT TGG TGG CCA TTG GCA TTT GTC ACA AAA CTA GAC CCG CAA 1296
1297 GAG TTG GCA GAC ACA AAC TCA ATA TGG CTG ACC AAT TCC ATA CCA ATC 1344
1345 CCG CAA TCA AAG TTC CCT CGG CCT TCA TAT TCA GAA.AAT TAT TGC ACA 1392
1393 AAG CCA GCA GTT TGC CCT GCT ACT TGT GTC ACT GGT GTG TAC TCT GAT 1440
1441 ATT TGG CCC CTG ACC TCA TCT TCA TCA CTC CCG AGC ATA ATT TGG ATC 1488
1489 GGC CAG TAC CTT GAT GCT CCT GTT GGA AGG ACT TAT CCT AGA TTT GGA 1536
1537 ATT GCA AAT CAG TCA CAC TGG TAC CTC CAA GAA GAT ATT CTA CCC ACT 1584
1585 TCC ACC GCA AGT GCG TAT TCA ACC ACT ACA TGT TTT AAG AAT ACT GCC 1632
1633 AGG AAT AGA GTG TTC TGC GTC ACC ATT GCC GAA TTT GCA GAT GGG TTG 1680
1681 TTT GGA GAG TAC AGG ATA ACA CCT CAG TTG TAC GAA TTA GTG AGA AAT 1728
1729 AAT TGA 1734

SEQ ID NO:11 Trinh tw protein ctia Hemaglutinin/neuraminidaza (HN) APMV-8

1 MSNIASSLENIVEQDSRKTTWRAIFRWSVLLITTGCLALSIVSIVQIG 48

49 NLKIPSVGDLADEVVTPLKTTLSDTLRNPINQINDIFRIVALDIPLQV 96

97 TSIQKDLASQFNMLIDSLNAIKLGNGTNLIIPTSDKEYAGGIGNPVFT 144

145 VDAGGSIGFKQFSLIEHPSFIAGPTTTRGCTRIPTFHMSESHWCYSHN 192

193 IIAAGCQDASASSMYISMGVLHVSSSGTPIFLTTASELIDDGVNRKSC 240

241 SIVATQFGCDILCSIVTEKEGDDYWSDTPTPMRHGRFSFNGSFVEAEL288

289 PVSSMFSSFSANYPAVGSGEIVKDRILFPIYGGIKQTSPEFTELVKYG 336

337 LFVSTPTTVCQSSWTYDQVKAAYRPDYISGRFWAQVILSCALDAVDLS 384
385 SCIVKIMNSSTVMMAAEGRIMKIGIDYFYYQRSSSWWPLAFVTKLDPQ 432
433 ELADTNSIWLTNSIPIPQSKFPRPSYSENYCTKPAVCPATCVTGVYSD 480

481 IWPLTSSSSLPSITWIGQYLDAPVGRTYPRFGIANQSHWYLQEDILPT 528

529 STASAYSTTTCFKNTARNRVFCVTIAEFADGLFGEYRITPQLYELVRN 576

577 N* 578
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Fig. 17 (1/4)
SEQ ID NO:12 trinh tw ADN ma hoa Polymeraza (L) APMV-8

1 ATG GAG GGC GAC CTC TAC ACA AAC ATG GAT ATA AAA CAA GTT GAC CTG 48

49 ATA ATA CAA CCC GAG GTT CAT CTC GAT TCA CCC ATC ATA TTG AAT AAA 96

97 CTG GCA CTA TTA TGG CGC TTG AGT GGT TTA CCC ATG CCT GCA GAC CTA 144

145 CGA CAA AAA TCC GTA GTG ATG CAC ATC CCG GAC CAC ATC TTA GAA AAA 192
193 TCA GAA TAT CGG ATC AAG CAC CGT CTA GGG AAA ATC AAG AGT GAC ATA 240
241 ACA CAT TAC TGT CAG TAT TTT AAT ATT AAT TTG GCA AAT ATT GAT CCG 288
289 ATA ACC CAC CCC AAA AGT TTG TAT TGG TTA TCC AGA CTA ACA ATAGCT 336
337 AGT GCT GGA ACT TTT AGG CAT ATG AAA GAT AGA ATC TTG TGT ACA GTT 384
385 GGC TCT GAA TTT GGA CAC AAA ATT CAA GAT TTA TTT TCA CTG CTG AGC 432
433 CAT AAA CTA GTA GGT AAC GGG GAT TTA TTT AAT CAA AGT CTC TCA GGT 480
481 ACA CGT TTG ACT GCA AGT CCG TTA TCC CCT TTA TGC AAT CAA TTT GTC 528
529 TCT GAC ATC AAG TCT GCA GTC ACG ACA CCC TGG TCA GAA GCT CGT TGG 576
577 TCT TGG CTT CAT ATC AAA CAA ACA ATG AGA TAT CTG ATA AAA CAA TCA 624
625 CGC ACT ACA AAT TCG GCT CAT TTA ACA GAA ATC ATA AAA GAA GAA TGG 672
673 GGT TTA GTA GGT ATT ACT CCA GAT CTT GTC ATT CTT TTT GAC AGA GTC 720
721 AAT AAT AGT CTG ACT GCA TTA ACA TTT GAG ATG GTT CTA ATG TAT TCA 768
769 GAT GTA TTA GAA TCC CGT GAC AAT ATT GTG TTA GTG GGG CGA CTA TCT 816
817 ACC TTT CTA CAG CCA GTA GTT AGT AGA CTG GAG GTG TTG TTT GAT CTA 864
865 GTA GAT TCA TTG GCA AAA ATC TTA GGT GAC ACA ATA TAT GAG ATT ATT 912
913 GCA GTG TTA GAG AGC TTG TCT TAT GGG TCA GTT CAA CTA CAT GAT GCA 960
961 AGT CAC TCT CAT GCA GGG TCT TTT TTT TCA TTT AAC ATG AAT GAACTT 1008
1009 GAT AAC ACA CTA TCA AAG AGG GTA GAT CCG AAA CAC AAG AAC ACT ATA 1056
1057 ATG AGC ATT ATA AGA CAATGC TTT TCT AAT CTA GAT GTT GAT CAA GCT 1104
1105 GCA GAG ATG CTA TGC CTG ATG AGA TTA TTC GGA CAC CCA ATG TTA ACT 1152
1153 GCA CCG GAT GCA GCA GCC AAA GTG AGG AAA GCA ATG TGT GCT CCA AAA 1200
1201 CTT GTT GAA CAC GAC ACC ATC TTG CAG ACA TTA TCT TTC TTC AAG GGG 1248
1249 ATA ATT ATA AAT GGG TAC AGA AGA TCA CAC TCT GGC CTG TGG CCC AAT 1296
1297 GTA GAG CCG TCT TCA ATT TAT GAT GAT GAT CTC AGA CAG CTG TAC TTA 1344
1345 GAG TCA GCA GAG ATT TCC CAT CAT TTT ATG CTT AAA AAC TAC AAG AGT 1392
1393 TTA AGC ATG ATA GAA TTC AAG AAG AGC ATA GAC TAC GAT CTT CAT GAT 1440
1441 GAC CTA AGT ACT TTC TTA AAG GAT AGA GCA ATT TGC CGG CCG AAA TCC 1488
1489 CAG TGG GAT GTC ATA TTT CGT AAGTCT TTA CGC AGA TCT CAT ACG CAG 1536
1537 TCC CAG TAT CTG GAC GAA ATT AAG AGC AAC CGA TTG CTA ATT GAT TTT 1584
1585 CTT GAT TCT GCT GAA TTT GAC CCT GGA AAA GAA TTT GCA TAT GTA ACC 1632
1633 ACA ATG GAT TAT TTG CAC GAT AAT GAA TTT TGT GCT TCA TAT TCT CTA 1680
1681 AAG GAA AAG GAG ATC AAA ACT ACT GGG AGG ATA TTT GCA AAA ATG ACA 1728
1729 CGC AAT ATG AGA AGT TGC CAA GTA ATA CTT GAA TCT TTG TTA TCA AAG 1776
1777 CAT ATA TGC AAG TTC TTC AAA GAG AAT GGC GTT TCG ATG GAG CAA TTG 1824
1825 TCA TTG ACC AAG AGT CTA CTT GCA ATG TCT CAA CTC TCA CCA AAA GTC 1872
1873 TCG ACT TTG CAG GAC ACT GCA TCA CGT CAT GTA GGT AAC TCA AAATCT 1920
1921 CAG ATT GCA ACC AGC AAC CCA TCT CGG CAT CAC TCG ACA CCC AAT CAG 1968
1969 ATG TCA CTC TCA AAT CGA AAA ACG GTT GTA GCA ACT TTC TTA ACA ACT 2016
2017 GACTTG GAA AAA TAC TGC CTG CAG TGG CGA TAT TCA ACT ATT AAA TTG 2064
2065 TTT GCA CAA GCT CTA AAT CAA CTC TTT GGG ATT GAT CAC GGA TTT GAA 2112
2113 TGG ATA CAT TTA AGA CTT ATG AAC AGC ACC TTA TTT GTT GGC GAT CCT 2160
2161 TAC TCG CCT CCT GAA GAT CCA ACA CTA GAA GAT ATA GAT AAA GCA CCA 2208
2209 AAT GAT GAT ATC TTC ATA GTT TCT CCA AGG GGA GGC ATA GAG GGT TTA 2256
2257 TGT CAG AAA ATG TGG ACC ATG ATA TCA ATT AGT GCT ATA CAC TGT GTA 2304
2305 GCA GAG AAA ATT GGT GCA CGA GTG GCA GCA ATG GTG CAG GGT GAT AAT 2352
2353 CAA GTA ATA GCT ATC ACC AAA GAA TTA TTC AGA GGA GAG AAA GCT TGT 2400
2401 GAT GTC AGA GAT GAG TTA GAC GAG CTT GGT CAA GTG TTT TTT GAT GAG 2448
2449 TTC AAG AGA CAC AAT TAT GCA ATT GGA CAC AAT CTT AAG CTA AAT GAG 2496
2497 ACAATA CAA AGCCAATCCTTT TTT GTA TAT TCC AAA CGA ATA TTC TTT 2544
2545 GAA GGG CGA TTG CTT AGT CAA GTC CTC AAA AAT GCT GCC AAG TTA TGT 2592
2593 ATG GTT GCT GAC CAT CTA GGT GAA AAC ACT GTA TCT TCC TGT AGC AAC 2640
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2641 CTG AGC TCG ACA ATT GCC CGC TTA GTG GAA AAT GGG TTT GAG AAG GAC 2688
2689 ACT GCT TTT GTG TTG AAC CTA GTC TAC ATC ATG ACT CAG ATT CTT TTT 2736
2737 GAT GAG CAT TAC TCG ATT GTA TGC GAT CAC CAT AGT GTC AAA AGC TTG 2784
2785 ATT GGA TCA AAA AAC CAT CGG AAT TTA TTG TAT TCA TCT CTA ATA CCA 2832
2833 GGT CAG CTC GGC GGT TTC AAC TTC CTC AAT ATA AGT CGG TTG TTC ACT 2880
2881 AGG AAT ATA GGT GAC CCA GTA ACA TGT AGT CTG TCT GAT CTC AAA TGC 2928
2929 TTC ATA GCC GCA GGT CTC CTT CCA CCC TAT GTC CTA AAA AAT GTG GTT 2976
2977 CTG CGT GAG CCT GGT CCT GGG ACA TGG TTG ACG TTG TGC TCT GAT CCT 3024
3025 TAC ACC CTT AAC ATA CCA TAC ACA CAG CTT CCA ACC ACA TAT CTC AAA 3072
3073 AAG CACACCCAGCGATCATTG CTT TCA CGT GCA GTA AAT CCT TTA TTA 3120
3121 GCC GGT GTA CAA GTG CCA AAT CAG CAT GAG GAA GAA GAG ATG TTG GCT 3168
3169 CGC TTT CTC CTT GAT CGT GAA TAT GTG ATG CCC CGC GTT GCT CAT GTA 3216
3217 ATA CTA GAA TCA TCA GTC CTT GGC AAA CGG AAA CAA ATC CAA GGC TTA 3264
3265 ATT GAT ACA ACT CCA ACC ATC ATT AGA ACA TCT CTA GTT AAT CTG CCA 3312
3313 GTG TCT AGA AAG AAA TGC GAA AAA ATA ATC AAT TAC TCT CTC AAT TAT 3360
3361 ATT GCT GAG TGT CAT GAC TCC TTA CTT AGC CAG GTC TGC TTC AGT GAT 3408
3409 AAT AAG GAA TAC TTG TGG TCA ACC TCC TTA ATA TCA GTT GAG ACC TGT 3456
3457 AGT GTG ACA ATT GCG GAC TAT CTG AGA GCT GTC AGC TGG TCT AAT ATA 3504
3505 TTA GGG GGA AGA AAC ATA TCC GGG GTG ACT ACA CCT GAT ACT ATT GAA 3552
3553 TTA ATT CAA GGT TGT TTA ATA GGT GAA AAT TCT AGT TGT ACT CTT TGT 3600
3601 GAA TCG CAT GAT GAC GCA TTC ACG TGG ATG CAC TTG CCT GGC CCA CTT 3648
3649 TAC ATC CCT GAA CCA TCA GTT ACT AAC TCT AAA ATG CGT GTG CCA TAT 3696
3697 CTG GGT TCA AAA ACA GAG GAG CGG AAA ACA GCC TCA ATG GCA GCA ATA 3744
3745 AAA GGA ATG TCA CAT CAC CTG CGT GCA GTC TTA AGA GGC ACA TCC GTA 3792
3793 TTT ATT TGG GCA TTT GGG GAT ACA GAT ATC AAT TGG GAT AAT GCA TTG 3840
3841 CAG ATT GCC CAA TCA CGG TGT AACATC ACA TTG GAT CAA ATG AGA TTA 3888
3889 CTT ACA CCA ATT CCT AGC AGT TCA AAT ATT CAA CAT AGA CTC GAT GAC 3936
3937 GGA ATC AGC ACG CAG AAATTT ACT CCT GCA AGC CTT GCT CGA ATC ACA 3984
3985 TCC TTC GTT CAC ATC TGT AAT GAC AGC CAG AGG TTA GAG AAG GAT GGC 4032
4033 TCA TCT GTC GAC TCA AAC TTG ATT TAC CAG CAA ATT ATG TTA CTT GGA 4080
4081 CTC AGC ATC TTT GAA ACA ATG TAC TCA ATG GAC CAA AAG TGG GTATTC 4128
4129 AAT AAC CAT ACC TTG CAT TTG CAC ACT GGA CAC TCC TGT TGT CCA AGG 4176
4177 GAA CTA GACATA AGT TTG GTG AAC CCG CCG AGA CAT CAG ACC CCG GAG 4224
4225 CTG ACT AGC ACA ACA ACC AACCCG TTC CTA TAT GAT CAG CTC CCA TTA 4272
4273 AAT CAA GAA AACTTG ACA ACA CTT GAG ATT AAG ACA TTT AAA TTC AAT 4320
4321 GAG CTC AAC ATT GAT GGT TTA GAT TTT GGT GAA GGA ATA CAA TTATTG 4368
4369 AGT CGT TGT ACT GCA AGA TTA ATG GCA GAA TGT ATT CTA GAG GAG GGA 4416
4417 ATA GGC TCG TCA GTT AAA AAT GAA GCA ATT GTC AAT TTT GAT AAT TCA 4464
4465 GTC AAT TGG ATT TCA GAG TGC CTA ATG TGT GAT ATT CGC TCA CTT TGT 4512
4513 GTT AAT TTA GGT CAA GAG ATA CTA TGT AGC CTG GCA TAC CAA ATG TAT 4560
4561 TAC TTG CGA ATC AGG GGT AGA CGG GCC ATT CTT AAT TAC TTG GAC ACA 4608
4609 ACT TTG CAA AGG ATC CCT GTG ATA CAA TTA GCC AAC ATT GCA CTC ACC 4656
4657 ATT TCG CAC CCT GAG ATA TTT CGC AGA ATT GTC AAC ACC GGG ATC CAT 4704
4705 AAC CAG ATT AAG GGC CCA TAT GTG GCA ACA ACG GAT TTC ATA GCT GCA 4752
4753 AGT AGA GAT ATC ATA TTA TCA GGT GCA AGG GAG TAT CTA TCT TAT TTA 4800
4801 AGC AGT GGG CAG GAA GAC TGT TAC ACA TTC TTC AAC TGT CAA GAT GGG 4848
4849 GAT CTT ACT CCA AAA ATG GAA CAG TAT CTT GCA AGG AGG GCA TGC CTT 4896
4897 TTA ACA TTA TTG TAT AAT ACT GGG CAC CAG ATC CCC GTT ATC CGA TCA 4944
4945 CTG ACG CCA ATA GAG AAG TGC AAG GTG CTC ACA GAA TAC AAT CAA CAA 4992
4993 ATT GAG TAC GCA GAT CAA GAG TTT AGC TCT GTA CTA AAA GTG GTC AAT 5040
5041 GCA CTA CTA CAA AAT CCT AAG ATA GAT GCA TTA GTT TCA AAT CTC TAC 5088
5089 TTC ACC ACC AGA CGT GTT CTA TCA AAC CTC AGA TCA TGT GAT AAG GCT 5136
5137 AGA TCA TAT ATT GAA TAT TTG TAC ACT GAG GAC TTC GGA GAG AAA GAG 5184
5185 GAT ACA GTA CAA TAT GAC ATC ATG ACA ACA AAC GAT ATC ATA CTT ACT 5232
5233 CAT GGT CTA TTC ACA CAG ATC GAA ATA TCT TAT CAA GGG AAT AGT CTC 5280
5281 CAT AAG TTC CTT ACT CCG GAT AAC GCG CCT GGA TCT TTG ATC CCA TTC 5328
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Fig. 17 (3/4)

5329 TCT ATT TCA CCA AAT TCA CTT GCA TGT GAC CCT CTT CAT CAC TTG CTC 5376
5377 AAG TCG GTC GGT ACA TCA AGC ACA AGT TGG TAC AAG TAT GCA ATC GCC 5424
5425 TAT GCA GTG TCT GAA AAG AGG TCA GCT CGA TTA GGA GGG AGC TTG TAC 5472
5473 ATT GGT GAA GGG AGC GGA AGT GTG ATG ACT TTA CTC GAG TAT CTT GAG 5520
5521 CCA TCT GTT GAC ATA TTT TAC AAT TCA CTC TTC TCA AAT GGT ATG AAC 5568
5569 CCA CCA CAA CGA AAT TAT GGG CTT ATG CCA CTA CAA TTT GTG AAT TCG 5616
5617 GTG GTT TAT AAG AAC TTA ACG GCT AAA TCA GAA TGT AAG CTA GGG TTT 5664
5665 GTC CAG CAA TTT AAA CCG TTG TGG AGA GAC ATA GAC ATT GAG ACT AAT 5712
5713 GTT ACA GAT CCATCA TTT ATC AAT TTT GCA TTG AAT GAA ATC CCA ATG 5760
5761 CAA TCA TTA AAA CGA GTA AAT TGT GAT GTG GAA TTT GAC CGT GGT ATG 5808
5809 CCG ATT GAA CGG GTT ATT CAG GGT TAC ACC CAT ATC TTA CTT GTT GCC 5856
5857 ACT TAC GGA TTA CAG CAA GAT TCA ATA CTG TGG GTG AAG GTA TAT AGG 5904
5905 ACA TCT GAA AAA GTA TTT CAA TTC TTA CTG AGT GCC ATG ATC ATG ATC 5952
5953 TTT GGT TAT GTA AAA ATC CAC AGG AAT GGT TAT ATG TCG ACA AAG GAT 6000
6001 GAA GAG TAC ATA TTG ATG TCT GAC TGC AAG GAA CCT GTA AAC TAT ACA 6048
6049 GCT GTC CCT AACATT CTT ACA CGT GTA AGT GAT TTA GTG TCG AAG AAT 6096
6097 CTG AGT CTT ATC CAT CCA GAA GAC CTC AGA AAA GTA AGG TGT GAA ACA 6144
6145 GAT TCC CTG AAT TTG AAG TGC AAT CAT ATT TAT GAG AAA ATA ATT GCC 6192
6193 AGA AAA ATT CCA TTA CAG GTA TCA TCA ACT GAC TCT TTG CTC CTC CAA 6240
6241 TTA GGC GGT GTT ATC AAC TCG GTG GGC TCA ACT GAT CCT AGA GAG GTT 6288
6289 GCAACATTA TCT TCT ATT GAG TGT ATG GAC TAT GTT GTC TCA TCA ATT 6336
6337 GAT TTG GCT ATA TTG GAG GCA AAT ATT GTA ATC TCA GAG AGT GCT GGT 6384
6385 CTT GAC CTC GCT TTA ATG TTA GGC CCA TTC AAC TTA AAT AAG CTT AAG 6432
6433 AAA ATT GAC ACA ATC CTT AAG TCA AGC ACC TAT CAG CTA ATC CCG TAC 6480
6481 TGG TTG CGC TAT GAG TAC TCT ATT AAT CCG AGA TCT TTG TCA TTT CTA 6528
6529 ATC ACT AAA TTA CAA CAA TGC CGA ATT TCA TGG TCA GAT ATG ATC ACG 6576
6577 ATT TCT GAA TTT CGT AAG AAA TCC AAG CGG CCT ATA TTT ATC AAA CGA 6624
6625 GTA ATA GGG AAT CAA CAG CTA AAA TCA TTC TTT AAT GAA AGC TCA AGT 6672
6673 ATT GTT TTG ACT CGG GCT GAA GTT AAA GTC TGT ATA AAG TTC CTC GGT 6720
6721 GCAATCATC AAGTTG AAATAA 6741

C6 hai codon ATG (dwoc in dam va gach chan) c6 thé 1a codon khé&i dau cho Polymeraza (L) APMV 8.
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Fig. 17 (4/4)

SEQ ID NO:13 Trinh tw protein (1) ctia Polymeraza (L) APMV-8

MEGDLYTNMDIKQVDLIIQPEVHLDSPIILNKLALLWRLSGLPMPADL
RQKSVVMHIPDHILEKSEYRIKHRLGKIKSDITHYCQYFNINLANIDP 96
ITHPKSLYWLSRLTIASAGTFRHMKDRILCTVGSEFGHKIQDLFSLLS 144
HKLVGNGDLFNQSLSGTRLTASPLSPLCNQFVSDIKSAVTTPWSEARW
SWLHIKQTMRYLIKQSRTTNSAHLTEIIKEEWGLVGITPDLVILFDRV 240
NNSLTALTFEMVLMYSDVLESRDNIVLVGRLSTFLQPVVSRLEVLFDL
VDSLAKILGDTIYEIIAVLESLSYGSVQLHDASHSHAGSFFSFNMNEL 336
DNTLSKRVDPKHKNTIMSIIRQCFSNLDVDQAAEMLCLMRLFGHPMLT
APDAAAKVRKAMCAPKLVEHDTILQTLSFFKGIIINGYRRSHSGLWPN
VEPSSIYDDDLRQLYLESAEISHHFMLKNYKSLSMIEFKKSIDYDLHD 480
DLSTFLKDRAICRPKSQWDVIFRKSLRRSHTQSQYLDEIKSNRLLIDF 528
LDSAEFDPGKEFAYVTTMDYLHDNEFCASYSLKEKEIKTTGRIFAKMT
RNMRSCQVILESLLSKHICKFFKENGVSMEQLSLTKSLLAMSQLSPKV 624
STLQDTASRHVGNSKSQIATSNPSRHHSTPNQMSLSNRKTVVATFLTT
DLEKYCLQWRYSTIKLFAQALNQLFGIDHGFEWIHLRLMNSTLFVGDP
YSPPEDPTLEDIDKAPNDDIFIVSPRGGIEGLCQKMWTMISISAIHCV 768
AEKIGARVAAMVQGDNQVIAITKELFRGEKACDVRDELDELGQVFFDE
FKRHNYAIGHNLKLNETIQSQSFFVYSKRIFFEGRLLSQVLKNAAKLC 864
MVADHLGENTVSSCSNLSSTIARLVENGFEKDTAFVLNLVYIMTQILF 912
DEHYSIVCDHHSVKSLIGSKNHRNLLYSSLIPGQLGGFNFLNISRLFT 960
RNIGDPVTCSLSDLKCFIAAGLLPPYVLKNVVLREPGPGTWLTLCSDP 1008
YTLNIPYTQLPTTYLKKHTQRSLLSRAVNPLLAGVQVPNQHEEEEMLA
RFLLDREYVMPRVAHVILESSVLGKRKQIQGLIDTTPTIIRTSLVNLP 1104
VSRKKCEKIINYSLNYIAECHDSLLSQVCFSDNKEYLWSTSLISVETC 1152
SVTIADYLRAVSWSNILGGRNISGVTTPDTIELIQGCLIGENSSCTLC 1200
ESHDDAFTWMHLPGPLYIPEPSVTNSKMRVPYLGSKTEERKTASMAAI
KGMSHHLRAVLRGTSVFIWAFGDTDINWDNALQIAQSRCNITLDQMRL
LTPIPSSSNIQHRLDDGISTQKFTPASLARITSFVHICNDSQRLEKDG 1344
SSVDSNLIYQQIMLLGLSIFETMYSMDQKWVFNNHTLHLHTGHSCCPR
ELDISLVNPPRHQTPELTSTTTNPFLYDQLPLNQENLTTLEIKTFKFN 1440
ELNIDGLDFGEGIQLLSRCTARLMAECILEEGIGSSVKNEAIVNFDNS 1488
VNWISECLMCDIRSLCVNLGQEILCSLAYQMYYLRIRGRRAILNYLDT 1536
TLQRIPVIQLANIALTISHPEIFRRIVNTGIHNQIKGPYVATTDFIAA 1584
SRDIILSGAREYLSYLSSGQEDCYTFFNCQDGDLTPKMEQYLARRACL 1632
LTLLYNTGHQIPVIRSLTPIEKCKVLTEYNQQIEYADQEFSSVLKVVN 1680
ALLQNPKIDALVSNLYFTTRRVLSNLRSCDKARSYIEYLYTEDFGEKE 1728
DTVQYDIMTTNDIILTHGLFTQIEISYQGNSLHKFLTPDNAPGSLIPF 1776
SISPNSLACDPLHHLLKSVGTSSTSWYKYAIAYAVSEKRSARLGGSLY 1824
IGEGSGSVMTLLEYLEPSVDIFYNSLFSNGMNPPQRNYGLMPLQFVNS
VVYKNLTAKSECKLGFVQQFKPLWRDIDIETNVTDPSFINFALNEIPM
QSLKRVNCDVEFDRGMPIERVIQGYTHILLVATYGLQQDSILWVKVYR
TSEKVFQFLLSAMIMIFGYVKIHRNGYMSTKDEEYILMSDCKEPVNYT
AVPNILTRVSDLVSKNLSLIHPEDLRKVRCETDSLNLKCNHIYEKIIA 2064
RKIPLQVSSTDSLLLQLGGVINSVGSTDPREVATLSSIECMDYVVSSI 2112
DLAILEANIVISESAGLDLALMLGPFNLNKLKKIDTILKSSTYQLIPY 2160
WLRYEYSINPRSLSFLITKLQQCRISWSDMITISEFRKKSKRPIFIKR 2208
VIGNQQLKSFFNESSSIVLTRAEVKVCIKFLGAIIKLK*
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Fig. 18
SEQ ID NO:14 Trinh tv protein (2) ctia Polymeraza (L) APMV-8

1 MDIKQVDLII QPEVHLDSPI ILNKLALLWR LSGLPMPADL RQKSVVMHIP
51 DHILEKSEYR IKHRLGKIKS DITHYCQYFN INLANIDPIT HPKSLYWLSR
101  LTIASAGTFR HMKDRILCTV GSEFGHKIQD LFSLLSHKLV GNGDLFNQSL
151  SGTRLTASPL SPLCNQFVSD IKSAVTTPWS EARWSWLHIK QTMRYLIKQS
201 RTTNSAHLTE IIKEEWGLVG ITPDLVILFD RVNNSLTALT FEMVLMYSDV
251 LESRDNIVLV GRLSTFLQPV VSRLEVLFDL VDSLAKILGD TIYEIIAVLE
301 SLSYGSVQLH DASHSHAGSF FSFNMNELDN TLSKRVDPKH KNTIMSIIRQ
351 CFSNLDVDQA AEMLCLMRLF GHPMLTAPDA AAKVRKAMCA PKLVEHDTIL
401 QTLSFFKGII INGYRRSHSG LWPNVEPSSI YDDDLRQLYL ESAEISHHFM
451 LKNYKSLSMI EFKKSIDYDL HDDLSTFLKD RAICRPKSQW DVIFRKSLRR
501 SHTQSQYLDE IKSNRLLIDF LDSAEFDPGK EFAYVTTMDY LHDNEFCASY
551  SLKEKEIKTT GRIFAKMTRN MRSCQVILES LLSKHICKFF KENGVSMEQL
601 SLTKSLLAMS QLSPKVSTLQ DTASRHVGNS KSQIATSNPS RHHSTPNQMS
651 LSNRKTVVAT FLTTDLEKYC LQWRYSTIKL FAQALNQLFG IDHGFEWIHL
701 RLMNSTLFVG DPYSPPEDPT LEDIDKAPND DIFIVSPRGG IEGLCQKMWT
751 MISISATHCV AEKIGARVAA MVQGDNQVIA ITKELFRGEK ACDVRDELDE
801 LGQVFFDEFK RHNYAIGHNL KLNETIQSQS FFVYSKRIFF EGRLLSQVLK
851 NAAKLCMVAD HLGENTVSSC SNLSSTIARL VENGFEKDTA FVLNLVYIMT
901 QILFDEHYSI VCDHHSVKSL IGSKNHRNLL YSSLIPGQLG GFNFLNISRL
951 FTRNIGDPVT CSLSDLKCFI AAGLLPPYVL KNVVLREPGP GTWLTLCSDP
1001 YTLNIPYTQL PTTYLKKHTQ RSLLSRAVNP LLAGVQVPNQ HEEEEMLARF
1051 LLDREYVMPR VAHVILESSV LGKRKQIQGL IDTTPTIIRT SLVNLPVSRK
1101 KCEKIINYSL NYIAECHDSL LSQVCFSDNK EYLWSTSLIS VETCSVTIAD
1151 YLRAVSWSNILGGRNISGVT TPDTIELIQG CLIGENSSCT LCESHDDAFT
1201 WMHLPGPLYI PEPSVTNSKM RVPYLGSKTE ERKTASMAAI KGMSHHLRAV
1251 LRGTSVFIWA FGDTDINWDN ALQIAQSRCN ITLDQMRLLT PIPSSSNIQH
1301 RLDDGISTQK FTPASLARIT SFVHICNDSQ RLEKDGSSVD SNLIYQQIML
1351 LGLSIFETMY SMDQKWVFNN HTLHLHTGHS CCPRELDISL VNPPRHQTPE
1401 LTSTTTNPFL YDQLPLNQEN LTTLEIKTFK FNELNIDGLD FGEGIQLLSR
1451 CTARLMAECI LEEGIGSSVK NEAIVNFDNS VNWISECLMC DIRSLCVNLG
1501 * QEILCSLAYQ MYYLRIRGRR AILNYLDTTL QRIPVIQLAN IALTISHPEI
1551 FRRIVNTGIH NQIKGPYVAT TDFIAASRDI ILSGAREYLS YLSSGQEDCY
1601 TFFNCQDGDL TPKMEQYLAR RACLLTLLYN TGHQIPVIRS LTPIEKCKVL
1651 TEYNQQIEYA DQEFSSVLKV VNALLQNPKI DALVSNLYFT TRRVLSNLRS
1701 CDKARSYIEY LYTEDFGEKE DTVQYDIMTT NDIILTHGLF TQIEISYQGN
1751 SLHKFLTPDN APGSLIPFSI SPNSLACDPL HHLLKSVGTS STSWYKYAIA
1801 YAVSEKRSAR LGGSLYIGEG SGSVMTLLEY LEPSVDIFYN SLFSNGMNPP
1851 QRNYGLMPLQ FVNSVVYKNL TAKSECKLGF VQQFKPLWRD IDIETNVTDP
1901 SFINFALNEI PMQSLKRVNC DVEFDRGMPI ERVIQGYTHI LLVATYGLQQ
1951 DSILWVKVYR TSEKVFQFLL SAMIMIFGYV KIHRNGYMST KDEEYILMSD
2001 CKEPVNYTAV PNILTRVSDL VSKNLSLIHP EDLRKVRCET DSLNLKCNHI
2051 YEKIIARKIP LQVSSTDSLL LQLGGVINSV GSTDPREVAT LSSIECMDYV
2101 VSSIDLAILE ANIVISESAG LDLALMLGPF NLNKLKKIDT ILKSSTYQLI
2151 PYWLRYEYSI NPRSLSFLIT KLQQCRISWS DMITISEFRK KSKRPIFIKR
2201 VIGNQQLKSF FNESSSIVLT RAEVKVCIKF LGAIIKLK
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Fig 19A (1/2)
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Fig. 19B (2/2)
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Fig. 20

Ga gio cong nghiép 2 tuin sau khi chirng ngira APMV-8
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Ga gio cong nghiép 4 tuin sau khi chirng ngira APMV-8

Fig. 21
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Fig. 22
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Fig. 23

Nghién cttu 2: dwgc chiing ngira in ovo vao ngéy 19
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Fig. 24

Nghién ctru 3: dwgc chliing ngtra in ovo vao ngay 18
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Fig. 25 (1/5)
phin 5’, hé gen (5™-FLG) chidu dai day dd SEQ ID NO:47:

88GCGGCCGCGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTT
CCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACC CATTGACGTCAATAATGACGTATGTTCCC
ATAGTAACG TAGGGA TTGACGTCAATGGGTGGAGTATTTACGGTAAACT TTGGCAGTACAT TGTAT
CATATGCCAAGTACG ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTAT! TACATGACCTTATGGGACTTT
CCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAAT GTGGATAGCG
TCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAA CTTTCCAAAA
TGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCCCGGGtgttaag
cgtctgatgagtccgtgaggacgaaactataggaaaggaattcctatagtcACCAAACAAGGAATGCAAGACCAACGGGAACTTTAAATAAAACAA
TCGAATTATTGGGGGCGAAGCAAGTGGATCTCGAGCTCGAGGCCGAAACCCTGAATTTCACTGGAGGTTTTGAATAGGTCGCTATAG
GACTCAATATGTCATCTGTGTTCAATGAGTATCAGGCGCTTCAAGAACAACTTGTGAAGCCGGCTGTCAGGAGACCTGATGTT
GCCTCAACGGGTTTACTCAGAGCGGAAATACCTGTCTGTGTTACATTATCTCAAGACCCCGGTGAGAGATGGAGCCTTGCTTG
CTTGAATATTAGATGGCTTGCGAGTGATTCATCAACCACACCAATGAAGCAAGGAGCAATATTGTCACTGCTGAGTCTACAT
TCAGACAATATGCGAGCTCACGCAACATTAGCAGCAAGGTCTGCAGATGCTTCACTCACCATACTTGAGGTAGATGAAGTAG
ATATTAGCAACTCACTAATCAAATTCAACGCCAGAAGTGGTGTATCTGACAAACGCTCAAATCAATTGCTTGCAATTGCGGA
TGACATCCCCAAAAGTTGCAGTAATGGGCATCCATTTCTTGACACAGACATTGAGACCAGAGACCCGCTCGATCTATCAGAGA
CTATAGATCGCCTGCAGGGTATTGCAGCTCAGATATGGGTGTCAGCCATAAAGAGCATGACAGCGCCTGACACCGCATCAGAG
TCAGAAAGTAAGAGGCTGGCCAAATATCAACAACAAGGCCGACTGGTTAAGCAAGTACTCTTGCATTCTGTAGTCAGGACAG
AATTTATGAGAGTTATTCGGGGCAGCTTGGTACTGCGCCAGTTTATGGTTAGCGAGTGCAAGAGGGCTTCAGCCATGGGCGG
AGACACATCTAGGTACTATGCTATGGTGGGTGACATCAGTCTTTACATCAAGAATGCAGGATTGACTGCATTTTTCCTCACCC
TGAAGTTCGGAGTTGGTACCCAGTATCCAACCTTAGCAATGAGTGTTTTCTCCAGTGACCTTAAAAGGCTTGCTGCACTCATC
AGGCTATACAAAACCAAGGGAGACAATGCACCATACATGGCATTCCTGGAGGACTCCGATATGGGAAATTTTGCTCCAGCAA
ATTATAGCACAATGTACTCTTATGCCATGGGCATTGGGACAATTCTGGAAGCATCTGTATCTCGATACCAGTATGCCAGAGA
CTTTACCAGTGAGAATTATTTCCGTCTTGGAGTTGAGACAGCCCAAAGCCAGCAGGGAGCATTTGACGAGAGAACAGCCCGA
GAAATGGGCTTGACTGAGGAATCAAAACAGCAGGTTAGATCACTGCTAATGTCAGTAGACATGGGTCCCAGTTCAATTCATG
AGCCATCTCGCCCTGCATTTATCAGTCAAGAAGAAAATAGGCAGCCTGCCCAGAACTTGTCAGATACTCAGGGTCAGACCAAG
CCAGTCCCGAAGCAGCCCGCACCAAGGGCCGACTCAGATGACATTGATCCATACGAGAACGGGCTAGAATGGTAATTCAACCAC
CCCGACACATCCACCTATACACCAATTCCGTGACATATTAACCCAATCAAACATTTCATAAACTATAGTAGTCATTGATTTAAGAAA
AAATTGGGGGCGACCTCAATTGTGAAACATACCAGATCCGTCCACAACACCACTCAACAACCCACACACAATGGATTTCGCCAATG
ATGAAGAAATTGCAGAACTTTTGAATCTCAGCACCAATGTAATCAAGGAGATTCAGAAATCCGAACTCAAGCCTCCCCAAACC
ACCGGACGACCACCTGTCAGTCAAGGGAACACAAGAAATCTAACTGATCTATGGGAAAAGGAGACTGCAAGTCAGACCAAGA
CACCGGCCCAATCTACACAAACCACACAAGTTCAGTCTGATGAAAATGAGGAGGGAGAAATCAAGTCCGAGTCAACTGATGGC
CACATCAGAGGAACTGTTAATCAATCAGAGCAAGTCCCAGAACAAAACCAGAGCAGATCTTCACCAGGTGATGATCTCGACAG
AGCTCTCAACAAGCTTGAAGGGAGAATCAATTTAATCAGCTCAATGGACAAAGAAATTAAAAAGGGCCCTCGCATCCAGAAT
CTCCCTGGGTCCCAGGCGGCAACTCAACAGGCGACCCACCCATTGGCAGGGGACACCCCGAACATGCAAGCACAGACAAAAGCC
CTGGCGAAGCCACATCAAGAGGCAATCAATCCTGGCAACCAGGACACAGGAGAGAGTATTCATTTACCACCTTCCATGGCACC
ACCAGAGTCATTAGTTGGTGCAATCCGCAATGCACCCCAATTCGTGCCAGACCAATCTATGACGAATGTAGATGCGGGGAGTG
TCCAACTACATGCATCATGTGCAGAGATGATAAGTAGAATGTTTGTAGAAGTTATATCCAAGCTTGATAAACTCGAGTCGAG
ACTGAATGATATAGCAAAAGTTGTGAACACTACCCCCCTTATTAGGAATGATATTAACCAACTTAAGGCCACAACCGCACTGA
TGTCTAACCAAATTGCCTCCATACAAATTCTTGACCCAGGGAATGCAGGGGTGAGGTCCCTCTCTGAAATGAAATCTGTGACG
AAGAAAGCTGCTGTTGTAATTGCAGGGTTTGGAGACGACCCAACTCAAATTATTGAAGAAGGCATTATGGCCAAAGATGCTC
TTGGAAAACCTGTGCCTCCAACATCTGTTATCTCAGCCAAAGCTCAGACTTCTTCCGGTGTGAGTAAGGGTGAAATAGAAGG
ATTGATTGCATTGGTGGAAACATTAGTTGACAATGACAAGAAGGCAGCAAAACTGATTAAAATGATTGATCAAGTTAAATC
CCATGCCGATTACGCCCGAGTCAAGCAGGCAATATATAATGCGTAATACTGTAACTACACAAACAATCAATACTGCTGTCGGTTG
CACCCACCTCAGCAAATCAATAATCTTTTAGAATTTATTGATTAAGAAAAAATTGACTACTATAAGAAAAGAACACCAAGTTGGGG
GCGAAGACACGATTGACCACAGTCGCTATCTGTAAGGCTCCTCACCAAAAATGGCATATACAACATTGAAACTGTGGGTGGATGA
GGGTGACATGTCGTCTTCGCTCCTATCATTCCCGTTGGTACTAAAAGAGACAGACAGAGGCACAAAGGAGCTTCAACCACAGG
TAAGGGTAGATTCAATTGGCGATGTGCAGAACGCCAAAGAGTCCTCGATATTCGTGACTCTATATGGTTTCATCCAAGCAAT
TAAGGAGAGTTCAGATCGATCGAAATTCTTCCATCCAAAAGATGACTTCAAACCTGAGACAGTCACTGCAGGACTGGTAGTG
GTAGGTGCGATCCGAATGATGGCTGATGTTAATACCATCTCTAATGACGCACTAGCGCTGGAGATCACTGTTAAGAAATCTG
CAACTTCTCAAGAGAAAATGACGGTGATGTTCCACAATAGCCCCCCTTCATTGAGAACTGCAATAACTATCCGAGCAGGAGGT
TTCATCTCGAATGCAGACGAGAATATAAAATGTGCCAGCAAATTGACTGCAGGAGTGCAGTACATATTCCGCCCAATGTTTG
TTTCAATCACTAAATTACACAATGGCAAACTATATAGGGTGCCCAAAAGCATCCACAGCATCTCATCCACTCTACTGTATAGT
GTGATGTTGGAGGTAGGATTCAAAGTGGATATTGGGAAGGATCATCCCCAGGCAAAGATGCTGAAG
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AAGGTCACAATCGGCGATGCAGACACATACTGGGGGTTTGCATGGTTCCACCTGTGCAATTTCAAAAAGACATCCTCTAAGG
GAAAGCCAAGAACGCTAGACGAACTAAAGACAAAAGTCAAAAATATGGGGTTGAAATTGGAGTTACATGACCTGTGGGGTCC
GACTATTGTGGTCCAAATCACTGGCAAGAGCAGCAAATATGCTCAAGGATTTTTTTCCTCCAATGGTACTTGTTGTCTCCCAA
TCAGCAGATCTGCACCAGAGCTTGGGAAGCTTCTGTGGTCTTGTTCAGCAACTATAGGTGACGCAACAGTTGTTATCCAATCA
AGCGAGAAAGGGGAACTCCTAAGGTCTGATGACCTCGAGATACGAGGTGCTGTGGCCTCCAAGAAAGGTAGACTGGGCTCAT
TTCACCCCTTCAAAAAATGATGCAGGACATAGTACAGAGAATTAGAGAGCCATTAGATGTGCGCAAAAAACATAATCTGCGATGA
ACTGCCCAGACTCCACTTTAATCTAGGTTGCAGGGAAATAGTACACGACATGCGAAATACTATCACGGTCACCAGCAATCAATAAAG
CTGATCAATCACTATATTAGGAATCAAATAGGATAACAATTATTAATCCAATTTCCTAATTATAAAAAATTGCTTTAAAGGTTATT
GACGAGTCGGGGGCGAAATCTTGCCACTTAGTCTGCAGTCAATCTTAGAATCTACATATTGAACTATGGGTCAAATATCAGTATA
TCTAATTAATAGCGTGCTATTATTGCTGGTATATCCTGTGAATTCGATTGACAATACACTCATTGCCCCAATCGGAGTTGCC
AGCGCAAATGAATGGCAGCTTGCTGCATATACAACATCACTTTCAGGGACAATTGCCGTGCGATTCCTACCTGTGCTCCCGGA
TAATATGACTACCTGTCTTAAAGAAACAATCACTACATACAATAATACTGTCAACAACATCTTAGGCCCACTCAAATCCAATC
TGGATGCACTGCTCTCATCTGAGACTTATCCCCAGACAAGATTAATTGGGGCAGTTATAGGTTCAATTGCTCTCGGTGTTGC
AACATCGGCTCAAATCACTGCTGCAGTTGCTCTCAAGCAAGCGCAAGACAATGCAAGGAACATACTAGCACTCAAAGAAGCAC
TGTCCAAAACCAATGAGGCGGTCAAGGAGCTTAGTAGTGGGTTACAACAAACAGCTATTGCACTTGGTAAGATACAGAGTTT
TGTGAATGAGGAAATTCTGCCATCTATCAACCAACTGAGCTGCGAGGTGACAGCCAATAAACTTGGGGTGTATTTATCTCTG
TATCTCACAGAACTGACCACCATATTCGGTGCACAGCTGACCAACCCTGCATTGACTTCATTATCATATCAAGCACTGTACAA
CCTGTGTGGTGGCAACATGGCAATGCTTACTCAGAAGATTGGAATTAAACAGCAAGACGTTAATTCGCTATATGAAGCCGGA
CTAATCACAGGACAAGTCATTGGTTATGACTCTCATTACCAGCTGCTGGTCATCCAGGTCAATTATCCAAGCATTTCTGAGGT
CACTGGTGTACGTGCGACAGAATTAGTCACTGTTAGTGTAACAACAGACAAGGGTGAAGGGAAAGCAATTGTACCCCAATTT
GTAGCTGAAAGTCGGGTGACTATTGAAGAGCTTGATGTCGCATCTTGTAAATTCAGCAGCACGACCCTATATTGCAGGCAGG
TCAACACAAGGGCACTTCCCCCGCTAGTAGCTAGCTGTCTTCGAGGTAACTATGATGCCGCGG

Cac vi trf phan c3t enzym giéi han: chit hoa, dwoc in dam va gach chan

Gen khéi dau sém ngay 14p tirc cla virut cw bio & ngudi : chit hoa, in dam, chit nghiéng
Trinh tv ribozym dang d4u bia: chit thwdng

Khung doc mé cho protein virut: chit hoa, in ddm

Trinh tw khong m3 héa: chit hoa

NotI: GCGGCCGC
BmtI: GCTAGC
SacII: CCGCGG

phin 3', hé gen (3'-FLG) chidu dai day dd SEQ ID NO:48:

GCGGCCGCCAGGTCAACACAAGGGCACTTCCCCCGCTAGTAGCTAGCTGTCTTCGAGGTAACTATGATGATTGTCAATATACC
ACAGAGATTGGAGCATTATCATCCCGGTATATAACACTAGATGGGGGGGTCTTAGTTAATTGCAAGTCAATTGTTTGTAGGT
GCCTTAATCCAAGTAAGATCATCTCTCAAAATACAAACGCTGCAGTAACATATGTTGATGCCACAATCTGCAAAACAATTCAA
TTGGATGATATACAACTCCAGCTGGAAGGGTCACTATCATCAGTTTATGCAAGAAACATCTCAATTGAGATCAGTCAGGTGA
CCACATCCGGGTCTTTAGATATCAGCAGTGAGATAGGAAACATCAATAATACGGTGAATCGTGTGGAGGATTTAATTCACCA
ATCAGAGGAATGGCTGGCAAAGGTTAACCCACACATTGTTAATAATACAACACTAATTGTACTCTGTGTGTTAAGTGCGCTT
GCTGTGATCTGGCTGGCAGTATTAACGGCTATTATAATATACTTGAGAACAAAGTTGAAGACTATATCGGCATTAGCTGTAA
CCAATACAATACAGTCTAACCCCTATGTTAACCAAACGAAACATGAATCTAAGTTTTGATCATTCAAGCCAAAACAGAGGATCT
AGGCTCAGGTTAATAATAGTTCAATCAATATTTGATTTATTAGGTTTTTTTCACTAATTATTAATATACTCGTGATTAGATGATAA
CGTTAAAAGTCTTAGATATTTAATAAAAAATGTAACCTGGGGGCGACCCATTTATAGGTGAGTATATATTAGGAAGTCCTTATATT
GCACTGTGATTTCAAACAATTATATTACCTCATATCTACCTTGTCTAAAGACATCATGAGTAACATTGCATCCAGTTTAGAAAAC
ATTGTAGAGCAGGATAGTCGAAAAACAACTTGGAGGGCCATCTTTAGATGGTCCGTTCTTCTTATTACAACAGGATGCTTAG
CCTTATCCATTGTTAGCATAGTTCAAATTGGAAATTTGAAAATTCCTTCTGTAGGGGATCTGGCTGATGAAGTGGTGACACC
CTTGAAAACCACTCTGTCAGATACACTCAGGAATCCAATTAACCAGATAAATGATATATTTAGGATTGTTGCCCTTGATATT
CCATTGCAAGTGACCAGTATCCAAAAAGACCTTGCAAGTCAATTTAACATGTTGATAGATAGTTTAAATGCTATCAAATTAG
GCAACGGGACCAACCTTATCATACCTACATCAGACAAGGAGTATGCAGGAGGAATTGGAAACCCTGTATTTACTGTCGATGC
TGGAGGTTCTATAGGATTCAAACAGTTTAGCTTAATAGAACATCCGAGCTTTATTGCTGGACCTACAACGACCCGAGGCTGT
ACAAGAATACCCACTTTTCACATGTCAGAAAGTCATTGGTGCTACTCACACAACATCATCGCTGCTGGCTGTCAAGATGCCAG
TGCATCCAGTATGTATATCTCAATGGGAGTTCTCCATGTGTCCTCATCTGGCACTCCCATTTTTCTTACTACTGCAAGTGAGC
TGATAGACGATGGAGTTAACCGTAAGTCATGCAGCATTGTAGCAACCCAATTTGGCTGTGACATTTTGTGCAGTATTGTCAC
AG

-105-



20186

Fig. 25 (3/5)

AGAAGGAGGGAGATGATTACTGGTCTGATACTCCGACTCCAATGCGCCACGGCCGTTTTTCATTCAATGGTAGTTTTGTAGA
AGCCGAACTACCAGTGTCCAGTATGTTCTCATCATTCTCTGCCAACTACCCTGCTGTGGGATCAGGCGAAATTGTAAAAGATA
GAATATTATTCCCAATTTACGGAGGTATAAAGCAGACTTCACCAGAGTTTACCGAATTAGTGAAATACGGACTCTTTGTATC
AACACCTACAACTGTGTGCCAGAGTAGCTGGACTTATGACCAGGTAAAAGCTGCGTATAGGCCAGATTACATATCAGGCCGG
TTCTGGGCACAAGTGATACTCAGCTGCGCTCTTGATGCAGTCGACTTATCAAGTTGTATTGTAAAGATTATGAATAGCAGCA
CAGTGATGATGGCAGCGGAAGGAAGGATAATGAAGATAGGGATTGATTACTTTTACTATCAGCGGTCATCTTCTTGGTGGCC
ATTGGCATTTGTCACAAAACTAGACCCGCAAGAGTTGGCAGACACAAACTCAATATGGCTGACCAATTCCATACCAATCCCGC
AATCAAAGTTCCCTCGGCCTTCATATTCAGAAAATTATTGCACAAAGCCAGCAGTTTGCCCTGCTACTTGTGTCACTGGTGTG
TACTCTGATATTTGGCCCCTGACCTCATCTTCATCACTCCCGAGCATAATTTGGATCGGCCAGTACCTTGATGCTCCTGTTGG
AAGGACTTATCCTAGATTTGGAATTGCAAATCAGTCACACTGGTACCTCCAAGAAGATATTCTACCCACTTCCACCGCAAGTG
CGTATTCAACCACTACATGTTTTAAGAATACTGCCAGGAATAGAGTGTTCTGCGTCACCATTGCCGAATTTGCAGATGGGTT
GTTTGGAGAGTACAGGATAACACCTCAGTTGTACGAATTAGTGAGAAATAATTGAATAACAATAATTTTGGGACTCATTTTGT
CGCAAAGTGAAATTGTCATCTTTAAAAATAATCAATTCGATGATTTTTATTGAACATGATTAAGCAATCATGTGGGAAATTTATTA
TCTCATAAATTCTAATAGTTGTAAATGATGAATTAAGAAAAAATGGAGGGCGACCTCTACACAAACATGGATATAAAACAAGTT
GACCTGATAATACAACCCGAGGTTCATCTCGATTCACCCATCATATTGAATAAACTGGCACTATTATGGCGCTTGAGTGGTTT
ACCCATGCCTGCAGACCTACGACAAAAATCCGTAGTGATGCACATCCCGGACCACATCTTAGAAAAATCAGAATATCGGATCA
AGCACCGTCTAGGGAAAATCAAGAGTGACATAACACATTACTGTCAGTATTTTAATATTAATTTGGCAAATATTGATCCGAT
AACCCACCCCAAAAGTTTGTATTGGTTATCCAGACTAACAATAGCTAGTGCTGGAACTTTTAGGCATATGAAAGATAGAATC
TTGTGTACAGTTGGCTCTGAATTTGGACACAAAATTCAAGATTTATTTTCACTGCTGAGCCATAAACTAGTAGGTAACGGGG
ATTTATTTAATCAAAGTCTCTCAGGTACACGTTTGACTGCAAGTCCGTTATCCCCTTTATGCAATCAATTTGTCTCTGACATC
AAGTCTGCAGTCACGACACCCTGGTCAGAAGCTCGTTGGTCTTGGCTTCATATCAAACAAACAATGAGATATCTGATAAAAC
AATCACGCACTACAAATTCGGCTCATTTAACAGAAATCATAAAAGAAGAATGGGGTTTAGTAGGTATTACTCCAGATCTTGT
CATTCTTTTTGACAGAGTCAATAATAGTCTGACTGCATTAACATTTGAGATGGTTCTAATGTATTCAGATGTATTAGAATCC
CGTGACAATATTGTGTTAGTGGGGCGACTATCTACCTTTCTACAGCCAGTAGTTAGTAGACTGGAGGTGTTGTTTGATCTAG
TAGATTCATTGGCAAAAATCTTAGGTGACACAATATATGAGATTATTGCAGTGTTAGAGAGCTTGTCTTATGGGTCAGTTCA
ACTACATGATGCAAGTCACTCTCATGCAGGGTCTTTTTTTTCATTTAACATGAATGAACTTGATAACACACTATCAAAGAGG
GTAGATCCGAAACACAAGAACACTATAATGAGCATTATAAGACAATGCTTTTCTAATCTAGATGTTGATCAAGCTGCAGAGA
TGCTATGCCTGATGAGATTATTCGGACACCCAATGTTAACTGCACCGGATGCAGCAGCCAAAGTGAGGAAAGCAATGTGTGC
TCCAAAACTTGTTGAACACGACACCATCTTGCAGACATTATCTTTCTTCAAGGGGATAATTATAAATGGGTACAGAAGATCA
CACTCTGGCCTGTGGCCCAATGTAGAGCCGTCTTCAATTTATGATGATGATCTCAGACAGCTGTACTTAGAGTCAGCAGAGAT
TTCCCATCATTTTATGCTTAAAAACTACAAGAGTTTAAGCATGATAGAATTCAAGAAGAGCATAGACTACGATCTTCATGAT
GACCTAAGTACTTTCTTAAAGGATAGAGCAATTTGCCGGCCGAAATCCCAGTGGGATGTCATATTTCGTAAGTCTTTACGCA
GATCTCATACGCAGTCCCAGTATCTGGACGAAATTAAGAGCAACCGATTGCTAATTGATTTTCTTGATTCTGCTGAATTTGA
CCCTGGAAAAGAATTTGCATATGTAACCACAATGGATTATTTGCACGATAATGAATTTTGTGCTTCATATTCTCTAAAGGAA
AAGGAGATCAAAACTACTGGGAGGATATTTGCAAAAATGACACGCAATATGAGAAGTTGCCAAGTAATACTTGAATCTTTGT
TATCAAAGCATATATGCAAGTTCTTCAAAGAGAATGGCGTTTCGATGGAGCAATTGTCATTGACCAAGAGTCTACTTGCAAT
GTCTCAACTCTCACCAAAAGTCTCGACTTTGCAGGACACTGCATCACGTCATGTAGGTAACTCAAAATCTCAGATTGCAACCA
GCAACCCATCTCGGCATCACTCGACACCCAATCAGATGTCACTCTCAAATCGAAAAACGGTTGTAGCAACTTTCTTAACAACT
GACTTGGAAAAATACTGCCTGCAGTGGCGATATTCAACTATTAAATTGTTTGCACAAGCTCTAAATCAACTCTTTGGGATTG
ATCACGGATTTGAATGGATACATTTAAGACTTATGAACAGCACCTTATTTGTTGGCGATCCTTACTCGCCTCCTGAAGATCCA
ACACTAGAAGATATAGATAAAGCACCAAATGATGATATCTTCATAGTTTCTCCAAGGGGAGGCATAGAGGGTTTATGTCAGA
AAATGTGGACCATGATATCAATTAGTGCTATACACTGTGTAGCAGAGAAAATTGGTGCACGAGTGGCAGCAATGGTGCAGGG
TGATAATCAAGTAATAGCTATCACCAAAGAATTATTCAGAGGAGAGAAAGCTTGTGATGTCAGAGATGAGTTAGACGAGCT
TGGTCAAGTGTTTTTTGATGAGTTCAAGAGACACAATTATGCAATTGGACACAATCTTAAGCTAAATGAGACAATACAAAGC
CAATCCTTTTTTGTATATTCCAAACGAATATTCTTTGAAGGGCGATTGCTTAGTCAAGTCCTCAAAAATGCTGCCAAGTTAT
GTATGGTTGCTGACCATCTAGGTGAAAACACTGTATCTTCCTGTAGCAACCTGAGCTCGACAATTGCCCGCTTAGTGGAAAAT
GGGTTTGAGAAGGACACTGCTTTTGTGTTGAACCTAGTCTACATCATGACTCAGATTCTTTTTGATGAGCATTACTCGATTG
TATGCGATCACCATAGTGTCAAAAGCTTGATTGGATCAAAAAACCATCGGAATTTATTGTATTCATCTCTAATACCAGGTCA
GCTCGGCGGTTTCAACTTCCTCAATATAAGTCGGTTGTTCACTAGGAATATAGGTGACCCAGTAACATGTAGTCTGTCTGAT
CTCAAATGCTTCATAGCCGCAGGTCTCCTTCCACCCTATGTCCTAAAAAATGTGGTTCTGCGTGAGCCTGGTCCTGGGACATG
GTTGACGTTGTGCTCTGATCCTTACACCCTTAACATACCATACACACAGCTTCCAACCACATATCTCAAAAAGCACACCCAGCG
ATCATTGCTTTCACGTGCAGTAAATCCTTTATTAGCCGGTGTACAAGTGCCAAATCAGCATGAGGAAGAAGAGATGTTGGCT
CGCTTTCTCCTTGATCGTGAATATGTGATGCCCCGCGTTGCTCATGTAATACTAGAATCATCAGTCCTTGGCAAACGGAAACA
AATCCAAGGCTTAATTGATACAACTCCAACCATCATTAGAACATCTCTAGTTAATCTGCCAGTGTCTAGAAAGAAATGCGAA
AAAATAATCAATTACTCTCTCAATTATATTGCTGAGTGTCATGACTCCTTACTTAGCCAGGTCTGCTTCAGTGATAATAAGG
AATACTTGTGGTCAACCTCCTTAATATCAGTTGAGACCTGTAGTGTGACAATTGCGGACTATCTGAGAGCTGTCAGCTGGTC
TAATATATTAGGGGGAAGAAACATATCCGGGGTGACTACACCTGAT
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ACTATTGAATTAATTCAAGGTTGTTTAATAGGTGAAAATTCTAGTTGTACTCTTTGTGAATCGCATGATGACGCATTCACGT
GGATGCACTTGCCTGGCCCACTTTACATCCCTGAACCATCAGTTACTAACTCTAAAATGCGTGTGCCATATCTGGGTTCAAAA
ACAGAGGAGCGGAAAACAGCCTCAATGGCAGCAATAAAAGGAATGTCACATCACCTGCGTGCAGTCTTAAGAGGCACATCCG
TATTTATTTGGGCATTTGGGGATACAGATATCAATTGGGATAATGCATTGCAGATTGCCCAATCACGGTGTAACATCACATT
GGATCAAATGAGATTACTTACACCAATTCCTAGCAGTTCAAATATTCAACATAGACTCGATGACGGAATCAGCACGCAGAAA
TTTACTCCTGCAAGCCTTGCTCGAATCACATCCTTCGTTCACATCTGTAATGACAGCCAGAGGTTAGAGAAGGATGGCTCATC
TGTCGACTCAAACTTGATTTACCAGCAAATTATGTTACTTGGACTCAGCATCTTTGAAACAATGTACTCAATGGACCAAAAG
TGGGTATTCAATAACCATACCTTGCATTTGCACACTGGACACTCCTGTTGTCCAAGGGAACTAGACATAAGTTTGGTGAACCC
GCCGAGACATCAGACCCCGGAGCTGACTAGCACAACAACCAACCCGTTCCTATATGATCAGCTCCCATTAAATCAAGAAAACT
TGACAACACTTGAGATTAAGACATTTAAATTCAATGAGCTCAACATTGATGGTTTAGATTTTGGTGAAGGAATACAATTAT
TGAGTCGTTGTACTGCAAGATTAATGGCAGAATGTATTCTAGAGGAGGGAATAGGCTCGTCAGTTAAAAATGAAGCAATTG
TCAATTTTGATAATTCAGTCAATTGGATTTCAGAGTGCCTAATGTGTGATATTCGCTCACTTTGTGTTAATTTAGGTCAAGA
GATACTATGTAGCCTGGCATACCAAATGTATTACTTGCGAATCAGGGGTAGACGGGCCATTCTTAATTACTTGGACACAACT
TTGCAAAGGATCCCTGTGATACAATTAGCCAACATTGCACTCACCATTTCGCACCCTGAGATATTTCGCAGAATTGTCAACAC
CGGGATCCATAACCAGATTAAGGGCCCATATGTGGCAACAACGGATTTCATAGCTGCAAGTAGAGATATCATATTATCAGGT
GCAAGGGAGTATCTATCTTATTTAAGCAGTGGGCAGGAAGACTGTTACACATTCTTCAACTGTCAAGATGGGGATCTTACTC
CAAAAATGGAACAGTATCTTGCAAGGAGGGCATGCCTTTTAACATTATTGTATAATACTGGGCACCAGATCCCCGTTATCCG
ATCACTGACGCCAATAGAGAAGTGCAAGGTGCTCACAGAATACAATCAACAAATTGAGTACGCAGATCAAGAGTTTAGCTCT
GTACTAAAAGTGGTCAATGCACTACTACAAAATCCTAAGATAGATGCATTAGTTTCAAATCTCTACTTCACCACCAGACGTG
TTCTATCAAACCTCAGATCATGTGATAAGGCTAGATCATATATTGAATATTTGTACACTGAGGACTTCGGAGAGAAAGAGGA
TACAGTACAATATGACATCATGACAACAAACGATATCATACTTACTCATGGTCTATTCACACAGATCGAAATATCTTATCAA
GGGAATAGTCTCCATAAGTTCCTTACTCCGGATAACGCGCCTGGATCTTTGATCCCATTCTCTATTTCACCAAATTCACTTGC
ATGTGACCCTCTTCATCACTTGCTCAAGTCGGTCGGTACATCAAGCACAAGTTGGTACAAGTATGCAATCGCCTATGCAGTGT
CTGAAAAGAGGTCAGCTCGATTAGGAGGGAGCTTGTACATTGGTGAAGGGAGCGGAAGTGTGATGACTTTACTCGAGTATCT
TGAGCCATCTGTTGACATATTTTACAATTCACTCTTCTCAAATGGTATGAACCCACCACAACGAAATTATGGGCTTATGCCAC
TACAATTTGTGAATTCGGTGGTTTATAAGAACTTAACGGCTAAATCAGAATGTAAGCTAGGGTTTGTCCAGCAATTTAAACC
GTTGTGGAGAGACATAGACATTGAGACTAATGTTACAGATCCATCATTTATCAATTTTGCATTGAATGAAATCCCAATGCAA
TCATTAAAACGAGTAAATTGTGATGTGGAATTTGACCGTGGTATGCCGATTGAACGGGTTATTCAGGGTTACACCCATATCT
TACTTGTTGCCACTTACGGATTACAGCAAGATTCAATACTGTGGGTGAAGGTATATAGGACATCTGAAAAAGTATTTCAATT
CTTACTGAGTGCCATGATCATGATCTTTGGTTATGTAAAAATCCACAGGAATGGTTATATGTCGACAAAGGATGAAGAGTAC
ATATTGATGTCTGACTGCAAGGAACCTGTAAACTATACAGCTGTCCCTAACATTCTTACACGTGTAAGTGATTTAGTGTCGA
AGAATCTGAGTCTTATCCATCCAGAAGACCTCAGAAAAGTAAGGTGTGAAACAGATTCCCTGAATTTGAAGTGCAATCATAT
TTATGAGAAAATAATTGCCAGAAAAATTCCATTACAGGTATCATCAACTGACTCTTTGCTCCTCCAATTAGGCGGTGTTATC
AACTCGGTGGGCTCAACTGATCCTAGAGAGGTTGCAACATTATCTTCTATTGAGTGTATGGACTATGTTGTCTCATCAATTG
ATTTGGCTATATTGGAGGCAAATATTGTAATCTCAGAGAGTGCTGGTCTTGACCTCGCTTTAATGTTAGGCCCATTCAACTT
AAATAAGCTTAAGAAAATTGACACAATCCTTAAGTCAAGCACCTATCAGCTAATCCCGTACTGGTTGCGCTATGAGTACTCT
ATTAATCCGAGATCTTTGTCATTTCTAATCACTAAATTACAACAATGCCGAATTTCATGGTCAGATATGATCACGATTTCTG
AATTTCGTAAGAAATCCAAGCGGCCTATATTTATCAAACGAGTAATAGGGAATCAACAGCTAAAATCATTCTTTAATGAAAG
CTCAAGTATTGTTTTGACTCGGGCTGAAGTTAAAGTCTGTATAAAGTTCCTCGGTGCAATCATCAAGTTGAAATAATTTCTG
CGATTTTAAAGGGGTGTAATGTTCTAATTTGCACTTGAAGTAATATAGCTTGTAATCATTCGCTAGGGGATAGGATAATTTCTCTA
ACCTCTGAATCTATATTCCTAGAGTATAACAAATATATACATAATAAAAATGATTTTAAGAAAAAATCCGACACTCAAAGAAAATT
GGTGCCTGTAATATTCTTCTTGCCAAATGATTGTGAAGTGTCTAGCCTAACTTAAAACAATCGTATTCGATAGGGAAGAATGATAT
ATAAAATAACTAATAAAAAATTGTATTAGTAAAAATTACCGTATTTCCTGTATTCCATTTCTGGnggxggHQgCMrmcaxemgc
ggtccgacctgggcatccgaaggaggacgcacgtccadcggatggMagggagggcwwwww
cccctecec ccttcctt aa, ccactcccactgtcctttcctaataaaat; aaattgcatcgcatt a, cattctattct;
Zggg lggggcaggacagcaaggggg pgattggg gg ggggatgcgg gctctatg

Céc vi trf phan cit enzym giéi han: chit hoa, dwoc in ddm va gach chin

Gen khéi ddu sém ngay 14p tire virut cwbao & ngudi : chit hoa, in dam, chit nghiéng
Trinh tw ribozym delta bénh viém gan: chir thwong

Khung doc mé cho protein virut: chit hoa, in ddm

Trinh tw khéng mi héa: chi hoa

Trinh tw poly A hormon sinh truéng & bo: chit thwémng, gach chan

NotI: GCGGCCGC

BmtI: GCTAGC
Sac II: CCGCGG
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Plasmit ma ho4 céc protein 1a mt phin ciia
phirc hgp riboprotein cia APMV-8

EcoRI

HCMV-ie ate
| \ pcDNA-NP /

Eco RI

[

HCMV-ie ATG

.

Kpn | Not |

HCMV-ie |aTG TAA| T AT

K ~ pcDNA-L _ /

Plasmid ma hoa polymeraza T7

Eco RI

HCMV-ie ATG

\ pcDNA3-T7 /
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Plasmit chira hé gen mini cho APMV-8

EcoRl GGG Notl
~ Trailer ORF-EGFP Leade [fRENN r7rHdlt
puC18-MG-APMV-8
T7Pro: Gen khéi dau T7
GGG: bé ba bazo gom ba G _
Trailer: trinh tw day du cda trinh tw dan cda virut APMV-8
Leader: trinh tw day du cua trinh tw dan dau caa virut APMV-8
ORF-EGFP: khung doc mé cua protein phat huynh quang xanh tang cwéng
HDRib: trinh tw delta ribozym virut bénh viém gan
T7T: trinh tw két thac T7

Cac vi tri phan cat enzym gi&i han : EcoRl, Notl, HindlIl

Plasmid ma hoa EGFP dwéi sw kiém soat ctia gen khéi dau SITE

Bam Hi Not |
' 1
T7Prof@siil= ORF-EGFP
pCITE4A-EGFP
T7Pro: . gen khéi dau T7
Site: vi tri dau vao ribosom néi

ORF-EGFP: khung doc mé cua protein phat huynh quang xanh tang cuong
Cac vi tri phan cat enzym gi¢i han: BamHI, Notl

-109-



20186

Fig 28

Plasmit chira trinh tw chiéu dai diy da cia APMV-8

Notl Xmal . Brlntl Sacll
bz APMV 8 WOIy -A

HCMV-ie: gen khé&i dau s&m ngay Iap trc virut cw bao & ngu e

AMPV 8: trinh tw chiéu dai diy dui cia APMV 8 trong dinh hwéng khang hé gen

HhRbz: Trinh ty ribozym dang dau baa

HDRib: trinh tw ribozym delta virut bénh viém gan

Poly A: trinh tw tin hiéu polyadenyl héa hormon sinh trwéng & bo

Cac vij tri phan cét enzym gioi han: Not |, Xmal, Bmtl, Sacll
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C4u tric chia hé gen mini

EcoRI

GAA TTgZ!jAATACGACTCAQTATAGGGaccagaaatggaatacaggaaatacggtaat:ttttactaatacaattttttattagttattttatatatcattcttccctatcga

atacgattg‘ttttaagttaggctagacacttcacaatcatttggcaagaagaatattacaggcaccaattttctttgagtgtcggattttttcttaaaatcatttttattatgtatatatttgt
tatactctaggaatatagattcagaggttagagaaattatcctatcccctagcgaatgattacaagctatattacttcaagtgcaaattagaacattacacccctttaaaatcgcagaa
aTTACAAGCTATATTACTTCAAGTGCAAATTAGAACATTACACCCCTTTAAAATCGCAGAAATTACTTGTACAGCTCGTCCAT
GCCGAGAGTGATCCCGGCGGCGGTCACGAACTCCAGCAGGACCATGTGATCGCGCTTCTCGTTGGGGTCTTTGCTCAGGGCGG

ACTGGGTGCTCAGGTAGTGGTTGTCGGGCAGCAGCACGGGGCCGTCGCCGATGGGGGTGTTCTGCTGGTAGTGGTCGGCGAG

CTGCACGCTGCCGTCCTCGATGTTGTGGCGGATCTTGAAGTTCACCTTGATGCCGTTCTTCTGCTTGTCGGCCATGATATAGA
CGTTGTGGCTGTTGTAGTTGTACTCCAGCTTGTGCCCCAGGATGTTGCCGTCCTCCTTGAAGTCGATGCCCTTCAGCTCGATG

CGGTTCACCAGGGTGTCGCCCTCGAACTTCACCTCGGCGCGGGTCTTGTAGTTGCCGTCGTCCTTGAAGAAGATGGTGCGCTC

CTGGACGTAGCCTTCGGGCATGGCGGACTTGAAGAAGTCGTGCTGCTTCATGTGGTCGGGGTAGCGGCTGAAGCACTGCACGC
CGTAGGTCAGGGTGGTCACGAGGGTGGGCCAGGGCACGGGCAGCTTGCCGGTGGTGCAGATGAACTTCAGGGTCAGCTTGCCG
TAGGTGGCATCGCCCTCGCCCTCGCCGGACACGCTGAACTTGTGGCCGTTTACGTCGCCGTCCAGCTCGACCAGGATGGGCACC
ACCCCGGTGAACAGCTCCTCGCCCTTGCTCACCAT ttgag'gcctatagcgacctattcaaaacctccag’ggaaattcagggmcggcctcgagctcgagatc

acttgcttcgeccccaataattcgattg

mgWWmTAGCATMCCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGQQQGCCGC
Notl

Cac enzym gi61 han: chit nghiéng va gach chan

Gen khoi dau T7 polymeraza: chit hoa, dwgc in dam va gach chan

Ba nucleotit G b8 sung: chi hoa va gach chan

Trinh tw din véi trinh tw hé gen: chit thwong

Trinh tv ciia khung doc mé ciia protein phat huynh quang xanh ting cwdng theo hwéng ddi nghia: chit hoa, in dam
Trinh tr din d4u véi trinh tw hé gen: chit thwdng va gach chan

Trinh tw ribozym delta bénh viém gan: chit thwong, gach chan, va in dam

Trinh tw két thic T7: chit hoa
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Fig. 30

sw sap hang protein NP

1 50 | |
SEQ ID NO:3 (NP) (1) MSSVFNEYQALQEQLVKPAVRRPDVASTGLLRAEIPVCVTLSQDPGERWS
SEQ ID NO:54 (NP) (1) MSSVFNEYQALQEQLVKPAVRRPDVASTGLLRAEIPVCVTLSQDPGERWS
SEQ ID NO:66 (NP) (1) MSSVFNEYQALQEQLVKPAVRRPDVASTGLLRAEIPVCVTLSQDPGERWS
SEQ ID NO:78 (NP) (1) MSSVFNEYQALQEQLVKPAVRRPDVASTGLLRAEIPVCVTLSQDPGERWS

51 100
SEQ ID NO:3 (NP) (51) LACLNIRWLASDSSTTPMKQGAILSLLSLHSDNMRAHATLAARSADASLT
SEQ ID NO:54 (NP) (51) LACLN]R::%SDSSTTPMKQGAILSLLSLHSDNMRAHATLAARSADASLT

SEQ ID NO:66 (NP) (51) LACLNIRWLYSDSSTTPMKQGAILSLLSLHSDNMRAHATLAARSADASLT
SEQ ID NO:78 (NP) (51) LACLNIRWLYSDSSTTPMKQGAILSLLSLHSDNMRAHATLAARSADASLT
101 150
SEQ ID NO:3 (NP) (101) ILEVDEVDISNSLIKFNARSGVSDKRSNQLLAIADDIPKSCSNGHPFLDT |
SEQ ID NO:54 (NP) (101) ILEVDEVDIH
SEQ ID NO:66 (NP) (101) ILEVDEVDIGNSLIKFNARSGVSDKRSNQLLAIADDIPKSCSNGHPFLDT
SEQ ID NO:78 (NP) (101) ILEVDEVDIGNSLIKFNARSGVSDKRSNQLLAIADDIPKSCSNGHPFLDT
151 200
SEQ ID NO:3 (NP) (151) DIETRDPLDLSETIDRLQGIAAQIWVSAIKSMTAPDTASESESKRLAKYQ
SEQ ID NO:54 (NP) (151) DIETRDPLDLSETIDRLQGIAAQIWVSAIKSMTAPDTASESESKRLAKYQ
SEQ ID NO:66 (NP) (151) DIETRDPLDLSETIDRLQGIAAQIWVSAIKSMTAPDTASESESKRLAKYQ
SEQ ID NO:78 (NP) (151) DIETRDPLDLSETIDRLQGIAAQIWVSAIKSMTAPDTASESESKRLAKYQ
201 250 . . .
SEQ ID NO:3 (NP) (201) QQGRLVKQVLLHSVVRTEFMRVIRGSLVLRQFMVSECKRASAMGGDTSRY
SEQ ID NO:54 (NP) (201) QQGRLVKQVLLHSVVRTEFMRVIRGSLVLRQFMVSECKRASAMGGDTSRY
SEQ ID NO:66 (NP) (201) QQGRLVKQVLLHSVVRTEFMRVIRGSLVLRQFMVSECKRASAMGGDTSRY
SEQ ID NO:78 (NP) (201) QQGRLVKQVLLHSVVRTEFMRVIRGSLVLRQFMVSECKRASAMGGDTSRY
251 300
SEQ ID NO:3 (NP) (251) YAMVGDISLYIKNAGL TAFFLTLKEGVGTQYPTLAMSVESSDLKREAALT
SEQ ID NO:54 (NP) (251) YAMVGDISLYIKNAGLTAFFLTLKEGVGTQYPTLAMSVFSSDLKRLAALI
SEQ ID NO:66 (NP) (251) YAMVGDISLYIKNAGLTAFFLTLKFGVGTQYPTLAMSVFSSDLKRLAALI

301 350
SEQ ID NO:3 (NP) (301) RLYKTKGDNAPYMAFLEDSDMGNFAPANYSTMYSYAMGIGTILEASVSRY
SEQ ID NO:54 (NP) (301) RLYKTKGDNAPYMAFLEDSDMGNFAPANYSTMYSYAMGIGTILEASVSRY
SEQ ID NO:66 (NP) (301) RLYKTKGDNAPYMAFLEDSDMGNFAPANYSTMYSYAMGIGTILEASVSRY
SEQ ID NO:78 (NP) (301) RLYKTKGDNAPYMAFLEDSDMGNFAPANYSTMYSYAMGIGTILEASVSRY
351 400
SEQ ID NO:3 (NP) (351) QYARDFTSENYFRLGVETAQSQQGAFDERTAREMGLTEESKQQVRSLLMS
SEQ ID NO:54 (NP) (351) QYARDFTSENYFRLGVETAQSQQGAFDERTAREMGLTEESKQQVRSLLMS
SEQ ID NO:66 (NP) (351) QYARDFTSENYFRLGVETAQSQQGAFDERTAREMGLTEESKQQVRSLLMS
SEQ ID NO:78 (NP) (351) QYARDFTSENYFRLGVETAQSQQGAFDERTAREMGLTEESKQQVRSLLMS
401 450
SEQ ID NO:3 (NP) (401) VDMGPS: HEPSRPAFISQEENRQPAQNLSDTQGQTKPVPKQPAPRADHD
SEQ ID NO:54 (NP) (401) VDMGPSS¥ EPSRPAF[SQEENRQPAQNgsDTQGQTKPVPKQPAPRADID

SEQ ID NO:66 (NP) (401) VDMGPSSYREPSRPAFISQEENRQPAQNSSDTQGQTKPVPEQPAPRADPD

SEQ ID NO:78 (NP) (401) VDMGPSSYIEPSRPAFISQE} SDTQGQTKPVPEQPAPRADPD
451 462 e

SEQ ID NO:3 (NP) (451) DIDPYENGLEW-

SEQ ID NO:54 (NP) (451) DIDPYENGLEW-

SEQ ID NO:66 (NP) (451) DIDPYENGLEW-

SEQ ID NO:78 (NP) (451) DIDPYENGLEW-

Do dong nhit trinh tw protein:

SEQID NO:3 so véi SEQ ID NO:54: d6 d6ng nhit trinh tw 99%
SEQID NO:3 so véi SEQ ID NO:66: d6 ddng nhét trinh tw 98%
SEQID NO:3 so véi SEQ ID NO:78: d6 d6ng nhét trinh tw 98%

bo dong nhit trinh tw ADN:

SEQ ID NO:2 so véi SEQ ID NO:53: 46 ddng nhét trinh tw 99%
SEQ ID NO:2 so véi SEQ ID NO:65: 46 ddng nhét trinh tw 97%
SEQID NO:2 so véi SEQ ID NO:77: d6 ddng nhét trinh tw 97%
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Fig. 31

Su sdp hang protein P

1 50
SEQ ID NO:5 (P) (1) MDFANDEEIAELLNLSTNVIKEIQKSELKPPQTTGRPPVSQGNTRNLTDL
SEQ ID NO:56 (P) (1) MDFANDEEIAELLNLSTNVIKEIQKSELKPPQTTGRPPVSQGNTRNLTDL
SEQ ID NO:68 (P) (1) MDFANDEEIAELLNLSTRVIKEIQKSELKPPQTTGRPPVSQGNTRNLTDL
SEQ ID NO:80 (P) (1) MDFANDEEIAELLNLSTEVIKEIQKSELKPPQTTGRPPVSQGNTRNLTDL
51 100
SEQ ID NO:5 (P) (51) WE‘KETAS%(TPAQSTQ’ITQVQSDENB EIKSESTDGHIRGTVNQEEQV
SEQ ID NO:56 (P) (51) WEKETASQEKTPAQSEQTTQVQSDENEEREIKSESIDGHIRGTVNQREQV
SEQ ID NO:68 (P) (51) wz:mzmsqn:g:l:q QTTQVQSDENEEEEIKSES D_GH:'GTVNQLEQV
SEQ ID NO:80 (P) (51) WEKETASQN QTTQVQSDENEEEEIKSESIDGH
101 150
SEQ ID NO:5 (P) (101) PEQNQSRSSPGDDLDRALNKLEGRINLISSMDKEIKKGPRIQNLPGSQAA
SEQ ID NO:56 (P) (101) PEQNQSRSSPGDDLDRALNKLEGRINSISSMDKEIKKGPRIQNLPGSQAA
SEQ ID NO:68 (P) (101) PEQNQSRSSPGDDLDRALNKLEGRINSISSMDKEIKKGPRIQNLPGSQAA
SEQ ID NO:80 (P) (101) PEQNQSRSSPGDDLDRALNKLEGRINSISSMDKEIKKGPRIQNLPGSQAA
151 200
SEQ ID NO:5 (P) (151) TQQATHPLAGDTPNMQAQTKALAKPHQEA[NPGNQDTGEsHLPPSMAPP
SEQ ID NO:56 (P) (151) TQQATHPLAGD TPNMQAQTKALAKPHQEAINPGNQD TGESIHLPPSMAPP
SEQ ID NO:68 (P) (151) TQQATHPLAGDTPNMQma KPHQEAINPGNQDTGENIHLPPSMAPP
SEQ ID NO:80 (P) (151) TQQATHPLAGDTPNMQ. KPHQEAINPGNQDTGENIHLPPSMAPP
201 250
SEQ ID NO:5 (P) (201) ESLVGAIRNAPQFVPDQSMTNVDAGSVQLHASCAEMISRMEVEVISKLDK
SEQ ID NO:56 (P) (201) ESLVGAIRNAPQFVPDQSMTNVDAGSVQLHASCAEMISRMEVEVISKLDK

GTVNQLEQV

SEQ ID N0:68 (P) (201) ESLVGAI FVPDQSMTNVDAGSVQLHASCAEMIS SKLDK
SEQ ID N0:80 (P) (201) ESLVGA QFVPDQSMTNVDAGSVQLHASCAEMISRMLVEVISKLDK
251 300

SEQ ID NO:5 (P) (251) LESRLNDIAKVVNTTPLIRNDINQLKATTALMSNQIASIQILDPGNAGVR

SEQ ID NO:56 (P) (251) LESRLNDIAKVVNTTPLIRNDINQLKATTALMSNQIASIQILDPGNAGVR
SEQ ID NO:68 (P) (251) LESRLNDIAKVVNTTPLIRNDINQLKATTALMSNQIASIQILDPGNAGVR
SEQ ID NO:80 (P) (251) LESRLNDIAKVVNTTPLIRNDINQLKATTALMSNQIASIQILDPGNAGVR

301 350

SEQ ID NO:5 (P) (301) SLSE
SEQ ID NO:56 (P) (301) SLSEN
SEQ ID NO:68 (P) (301) SLSE

KKAAVVIAGFGDDPTQIIEEGIMAKDALGKPVPPTSVIAK
KKAAVVIAGFGDDPTQIEEGIMAKDALGKPVPPTSVIEAK
VVIAGFGDDPTQUEEGIMAKDALGKPVPPT
..... VVIAGFGDDPTQUEEGIMAKDALGKPVPPTSVIg,

351 400 R . .
SEQ ID NO:5 (P) (351) AQTSSGVSKGEIEGLIALVETLVDNDKKAAKLIKMIDQVKSHADYARVKQ
SEQ ID NO:56 (P) (351) AQTSSGVSKGEIEGLIALVETLVDNDKKAAKLIKMIDQVKSHADYARVKQ
SEQ ID NO:68 (P) (351) AQTSSGVSKGEIEGLIALVETLVDNDKKAAKLIKMIDQVKSHADYARVKQ
SEQ ID NO:80 (P) (351) AQTSSGVSKGEIEGLIALVETLVDNDKKAAKLIKMIDQVKSHADYARVKQ
401
SEQ ID NO:5 (P) (401) AIYNA-
SEQ ID NO:56 (P) (401) AIYNA-
SEQ ID NO:68 (P) (401) AIYNA-

Do dong nhét trinh tw protein:

SEQID NO:5 so véi SEQ ID NO:56: d6 dong nhét trinh tw 99%
SEQID NO:5 so v6i SEQ ID NO:68: d6 ddng nhét trinh tw 96%
SEQID NO:5 so v4i SEQ ID NO:80: d6 dong nhét trinh tw 95%

DO dong nhit trinh tw ADN:
SEQ ID NO:4 so v&i SEQ ID NO:55: d6 ddng nhit trinh tw 99%

SEQ ID NO:4 so v&i SEQ ID N0O:67: d6 dong nhét trinh tw 96%
SEQ ID NO:4 so v&i SEQ ID NO:79: d6 dong nhét trinh tw 96%
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Fig. 32

sw sip hang protein M

1 50 . . e _
SEQ ID NO:58 (M) (1) MAYTTLKLWVDEGDMSSSLLSFPLVLKETDRGTKELQPQVRVDSIGDVQN
SEQ ID NO:7 (M) (1) MAYTTLKLWVDEGDMSSSLLSFPLVLKETDRGTKELQPQVRVDSIGDVQN
SEQ ID NO:70 (M) (1) MAYTTLKLWVDEGDMSSSLLSFPLVLKETDRGT! PQVRVDSIGDVQN
SEQ ID NO:82 (M) (1) MAYTTLKLWVDEGDMSSSLLSFPLVLKETDR QPQVRVDSIGDVQN
51 100
SEQ ID NO:58 (M) (51) AKESSIFVTLYGFIQA| DRSKFFHPKDDFKPETVTAGLVVVGAIRM
SEQ ID NO:7 (M) (51) AKESSIFVTLYGFIQAI RSKFFHPKDDFKPETVTAGLVVVGAIRM
SEQ ID NO:70 (M) (51) AKESSIFVTLYGFIQAIKENSDRSKFFHPKDDFKPETVTAGLVVVGAIRM
SEQ ID NO:82 (M) (51) AKESSIFVTLYGFIQAIKENSDRSKEFHPKDDFKPETVTAGLVVVGAIRM
101 150 o _
SEQ ID NO:58 (M) (101) MADVNTISNDALALEITVKKSATSQEKMTVMFHNSPPSLRTAITIRAGGE
~ SEQID NO:7 (M) (101) MADVNTISNDALALEITVKKSATSQEKMTVMFHNSPPSLRTAITIRAGGE
SEQ ID NO:70 (M) (101) MADVNTISNDALALEITVKKSATSQEKMTVMFHNSPPSLRTAITIRAGGE
SEQ ID NO:82 (M) (101) MADYNTISNDALALEITVKKSATSQEKMTVMFHNSPPSLRTAITIRAGGF
151 200
SEQ ID NO:58 (M) (151) ISNADENIKCASKLTAGVQYIFRPMFVSITKLHNGKLYRVPKSIHSISST
SEQ ID NO:7 (M) (151) ISNADENIKCASKLTAGVQYIFRPMFVSITKLHNGKLYRVPKSIHSISST
SEQ ID NO:70 (M) (151) ISNADENIKCASKLTAGVQYIFRPMFVSITKLHNGKLYRVPKSIHSISST
SEQ ID NO:82 (M) (151) ISNADENIKCASKLTAGVQYIFRPMFVSITKLHNGKLYRVPKSIHSISST
201 250 e .
SEQ ID NO:58 (M) (201) LLYSVMLEVGFKVDIGKDHPQAKML
SEQ ID NO:7 (M) (201) LLYSVMLEVGFKVDIGKDHPQAKM
SEQ ID NO:70 (M) (201) LLYSVMLEVGFKVDIGKDHPQAKM
SEQ ID NO:82 (M) (201) LLYSVMLEVGFKVDIGKDHPQAKMLI
251 300 ] . . _
SEQ ID NO:58 (M) (251)_SSKGKPRTLDmGLKLELHDLWGPT]WQITGKSSKYAQGFFS

GDADTYWGFAWFHLCNFKKT
1GDADTYWGFAWFHLCNFKKT

1GDADTYWGFAWFHLCNFKKT
'IGDADTYWGFAWFHLCNFKKT

SEQ ID NO:7 (M) (251) SSKGKPRTLDE GLKLELHDLWGPTIVVQITGKSSKYAQGFFS

SEQ ID NO:70 (M) (251) SSKGKPRTLDE MGLKLELHDLWGPTIVVQITGKSSKYAQGFFS

SEQ ID NO:82 (M) (251) SSKGKPRILDE%KVKNMGLKLELHDLWGP’[‘IVVQ!TGKSSKYAQGFFS
301 350

SEQ ID NO:58 (M) (301) SNGTCCLPlSRSAPGLGKLLWSCSA’I’[GDATVVIQSSEKGELLRSDDLEI

SEQ ID NO:7 (M) (301) SNGTCCLPISRSAPELGKLLWSCSATIGDATVVIQSSEKGELLRSDDLEI

SEQ ID NO:70 (M) (301) SNGTCCLPISRSAPELGKLLWSCSATIGDATVVIQSSEKGELLRSDDLEI

SEQ ID NO:82 (M) (301) SNG’I‘CCLPISRS LGKLLWSCSATIGDATVVIQSSEKGELLRSDDLEI
351 370

SEQ ID NO:58 (M) (351) RGAVAsmcm.ﬁsumx-

SEQ ID NO:7 (M) (351) RGAVASKKGRLGSFHPFKK-

SEQ ID NO:70 (M) (351) RGAVASKKGRLSSFHPFKK-

SEQ ID NO:82 (M) (351) RGAVASKKGRLSSFHPFKK-

D) dong nhit trinh tw protein:

SEQID NO:7 so véi SEQ ID NO:58: d9 dong nht trinh tw 99%
SEQID NO:7 so véi SEQ ID NO:70: d6 dong nhat trinh tw 98%
SEQID NO:7 so véi SEQ ID NO:82: d6 dong nhét trinh tw 98%

P9 dong nhit trinh tw ADN:
SEQID NO:6 so v&i SEQ ID NO:57: d§ dong nhat trinh tw 99%

SEQID NO:6 so véi SEQ ID NO:69: d§ dong nhit trinh tw 97%
SEQID NO:6 so vé&i SEQ ID NO:81: 4§ dong nhit trinh tw 97%
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Fig.33

su sip hang protein F
1 50 e s
SEQ ID N0:60 (F) (1) MGHISJIYLINSVLLLLVYPVNSIDNT,
SEQ ID NO:72 (F) (1) MGKISJYLINSVLLLLVYPVNSIDNTLEAPIGVASANEWQLAAYTTSLSG
SEQ ID NO:84 (F) (1) MGKISIYLINSVLLLLVYPVNSIDNTL#APIGVASANEWQLAAYTTSLSG
SEQ ID NO:9 (F) (1) MG]: INSVLLLLVYPVNSIDNTLJAPIGVASANEWQLAAYTTSLSG
51

PIGVASANEWQLAAYTTSLSG

SEQ ID NO:60 (F) (51) _T[AVRFLPVLPDNMTTC ETITTYNNTVNNILGPLKSNLDALLSSETYP
SEQ ID NO:72 (F) (51) TIAVRFLPVLPDNMTTCLEETITTYNNTVNNILGPLKSNLDALLSSETYP
SEQ ID NO:84 (F) (51) TIAVRFLPVLPDNMTTCLRETITTYNNTVNNILGPLKSNLDALLSSETYP
SEQ ID NO:9 (F) (51) TIAVRFLPVLPDNMTTCLEETITTYNNTVNNILGPLKSNLDALLSSETYP
101 150
SEQ ID NO:60 (F) (101) QTRLIGAVIGSIALGVATSAQITAAVALKQAQDNARNILALKEALSKTNE
SEQ ID NO:72 (F) (101) QTRLIGAVIGSIALGVATSAQITAAVALKQAQDNARNILALKEALSKTNE
SEQ ID NO:84 (F) (101) QTRLIGAVIGSIALGVATSAQITAAVALKQAQDNARNILALKEALSKTNE
SEQ ID NO:9 (F) (101) QTRLIGAVIGSIALGVATSAQITAAVALKQAQDNARNILALKEALSKTNE
151 200
SEQ ID NO:60 (F) (151) AVKELSSGLQQTAIALGKIQSFVNEEILPSINQLSCEVTANKLGVYLSLY
SEQ ID NO:72 (F) (151) AVKELSSGLQQTAIALGKIQSFVNEEILPSINQLSCEVTANKLGVYLSLY
SEQ ID NO:84 (F) (151) AVKELSSGLQQTAIALGKIQSFVNEEILPSINQLSCEVTANKLGVYLSLY
SEQ ID NO:9 (F) (151) AVKELSSGLQQTAIALGKIQSFVNEEILPSINQLSCEVTANKLGVYLSLY
201 250
SEQ ID NO:60 (F) (201) LTELTTIFGAQLTNPALTSLSYQALYNLCGGNMAMLTQKIGIKOQDVNSL
SEQ ID NO:72 (F) (201) LTELTTIFGAQLTNPALTSLSYQALYNLCGGNMAMLTQKIGIKQQDVNSL
SEQ ID NO:84 (F) (201) LTELTTIFGAQLTNPALTSLSYQALYNLCGGNMAMLTQKIGIKQQDVNSL
SEQ ID NO:9 (F) (201) LTELTTIFGAQLTNPALTSLSYQALYNLCGGNMAMLTQKIGIKQQDVNSL
251 300 - o
SEQ ID NO:60 (F) (251) YEAGLITGQVIGYDSBYQLLVIQVNYPSISEVTGVRATELVTVSVTTDKG
SEQ ID NO:72 (F) (251) YEAGLITGQVIGYDSBYQLLVIQUNYPSISEVTGVRATELVIVSVITDKG
SEQ ID NO:84 (F) (251) YEAGLITGQVIGYDSUYQLLVIQVNYPSISEVTGVRATELVTVSVITDKG
SEQ ID NO:9 (F) (251) YEAGLITGQVIGYDSHYQLLVIQVNYPSISEVTGVRATELVTVSVTTDKG
301 350 - e - .
SEQ ID N0:60 (F) (301) EGKAIVPQFVAESRVTIEELDVASCKFSSTTLYCRQVNTRALPPLVASCL
SEQ ID NO:72 (F) (301) EGKAIVPQFVAESRVTIEELDVASCKFSSTTLYCRQVNTRALPPLVASCL
SEQ ID NO:84 (F) (301) EGKAIVPQFVAESRVTIEELDVASCKFSSTTLYCRQVNTRALPPLVASCL
SEQ ID NO:9 (F) (301) EGKAIVPQFVAESRVTIEELDVASCKFSSTTLYCRQUNTRALPPLVASCL
351 400 . e ,
SEQ ID NO:60 (F) (351) RGNYDDCQYTTEIGALSSRYITLDGGVLVNCKSIVCRCLNPSKIISQNTN
SEQ ID NO:72 (F) (351) RGNYDDCQYTTEIGALSSRYITLDGGVLVNCKSIVCRCLNPSKIISQNTN
SEQ ID NO:84 (F) (351) RGNYDDCQYTTEIGALSSRYITLDGGVLVNCKSIVCRCLNPSKIISQNTN
SEQ ID NO:9 (F) (351) RGNYDDCQYTTEIGALSSRYITLDGGVLVNCKSIVCRCLNPSKIISONTN
401 450 R _
SEQ ID NO:60 (F) (401) AAVTYVDATICKTIQLDDIQLQLEGSLSSVYARNISIEISQVTTSGSLDI
SEQ ID NO:72 (F) (401) AAVTYVDATICKTIQLDDIQLQLEGSLSSVYARNISIEISQVTTSGSLDI
SEQ ID NO:84 (F) (401) AAVTYVDATICKTIQLDDIQLQLEGSLSSVYARNISIEISQVTTSGSLDI
SEQ ID NO:9 (F) (401) AAVTYVDATICKTIQLDDIQLQLEGSLSSVYARNISIEISQVTTSGSLD}
451 500
SEQ ID NO:60 (F) (451) SSEIGNINNTVNRVEDLIHQSEEWLAKVNPHIVNNTTLIVLCVLSALAVI
SEQ ID NO:72 (F) (451) SSEIGNINNTVNRVEDLIHQSEEWLAKVNPHIVNNTTLIVLCVLSALAV]
SEQ ID NO:84 (F) (451) SSEIGNINNTVNRVEDLIHQSEEWLAKVNPHIVNNTTLIVLCVLSALAV]
SEQ ID NO:9 (F) (451) SSEIGNINNTVNRVEDLIHQSEEWLAKVNPHIVNNTTLIVLCVLSALAVI
501 544 _ . N
SEQ ID NO:60 (F) (501) wmwmmnnmmmmmnqsnvmm‘:gisxr-

SEQ ID NO:72 (F) (501) WLAVLTAIHYLRTKLKT!SALAVTNTIQSNPYVNQT ESKF-
SEQ ID NO: 84 (F) (501) WLAVLTAIIYLRTKLKTISALAVTNTIQSNPYVNQ' SKF-

P dong nhit trinh tw protein:

SEQID NO:9 so véi SEQ ID NO:60: d6 dong nhat trinh twr 99%
SEQID NO:9 so vé&i SEQ ID NO:72: @6 ddng nhat trinh tir 98%
SEQID NO:9 so véi SEQ ID NO:84: d6 ddng nhét trinh tw 98%
P06 déng nhit trinh tw ADN:

SEQID NO:8 so v&i SEQ ID N0O:59: d dong nhit trinh tw 99%
SEQ ID NO:8 so vé&i SEQ ID NO:71: 36 d6ng nhit trinh tw 97%
SEQ ID NO:8 so v&i SEQ ID N0O:83: 6 dong nhat trinh tw 97%
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Fig. 34 (1/2)

sw sdp hang protein HN
1 s0 __ B
SEQ ID NO:11 (HN) (1) MSNIASSLENIVEQDSRKTTWRAIFRWSVLLITTGCLALSIJSIVQIGNL
SEQ ID NO:62 (HN) (1) MSNIASSLENIVEQDSRKTTWRA FRWSVLLI'ITGCLALSSIVQIGNL

SEQ ID NO: 86 (HN) (1) MSNIASSLENIVEQDSRKTTWRAIFRWSVLLITTGCLALSIY:
51 100

SEQ ID NO:11 (HN) (51) KIPSVGDLADEVVTPLKTTLSDTLRNPINQINDIFRIVALDIPLOVISIQ

SEQ ID NO:62 (HN) (51) KIPSVGDLADEVVTPLKTTLSDTLRNPINQINDIFRIVALDIPLQVTNIQ

SEQ ID NO:74 (HN) (51) KIPSVGDLADEVVTPLKTTLSDTLRNPINQINDIFRIVALDIPLQVTSIQ

SEQ ID NO:86 (HN) (51) KIPSVGDLADEVVTPLKTTLSDTLRNPINQINDIFRIVALDIPLQVTSIQ
101 150

SEQ ID NO:11 (HN) (101) KDLASQFNMLIDSLNAIKLGNGTNLITPTSDKEYAGGIGNPVFTVDAGGS

SEQ ID NO:62 (HN) (101) KDLASQFNMLIDSLNAIKLGNGTNLIIPTSDKEYAGGIGNPVFTVDAGGS

SEQ ID NO:74 (HN) (101) KDLASQFEMLIDSLNAIKLGNGTNLIIPTSDKEYAGGIGNPVFTVDAGGS

SEQ ID NO:86 (HN) (101) KDLASQFEMLIDSLNAIKLGNGTNLIIPTSDREYAGGIGNPVFTVDAGGS
151 200 , , o

SEQ ID NO:11 (HN) (151) IGFKQFSLIEHPSFIAGPTTTRGCTRIPTFHMSESHWCYSHNIIAAGCQD

SEQ ID NO:62 (HN) (151) IGFKQFSLIEHPSFIAGPTTTRGCTRIPTFHMSESHWCYSHNIIAAGCQD

SEQ ID NO:74 (HN) (151) IGFKQFSLIEHPSFIAGPTTTRGCTRIPTFHMSESHWCYSHNIIAAGCQD

SEQ ID NO:86 (HN) (151) IGFKQFSLIEHPSFIAGPTTTRGCTRIPTFHMSESHWCYSHNIIAAGCQD
201 250

- SEQID NO:11 (HN) (201) ASASSMYISMGVLHVSSSGTPIFLTTASELIDDGVNRKSCSIVATBFGCD

SEQ ID NO:62 (HN) (201) ASASSMYISMGVLHVSSSGTPIFLTTASELIDDGVNRKSCSIVATRFGCD

SEQ ID NO:74 (HN) (201) ASASSMYISMGVLHVSSSGTPIFLTTASELIDDGVNRKSCSIVA%FGCD

SEQ ID NO:86 (HN) (201) ASASSMYISMGVLHVSSSGTPIFLTTASELIDDGVNRKSCSIVATQFGCD
251 300 e .

SEQ ID NO:11 (HN) (251) ILCSIVEEKEGDDYWSDTPTPMRHGRFSFNGSFVEAELPVSSMESSESAN

SEQ ID NO:62 (HN) (251) ILC KEGDDYWSDTPTPMRHGRFSFNGSFVEAELPVSSMFSSFSAN

SEQ ID NO:74 (HN) (251) ILCSIVIEKEGDDYWSDTPTPMRHGRFSFNGSFVERELPVSSMFSSFSAN

SEQ ID NO:86 (HN) (251) ILCSIVIEKEGDDYWSDTPTPMRHGRFSFNGSFVEQELPVSSMFSSFSAN
301 350 .. i,

SEQ ID NO:11 (HN) (301) YPAVGSGEIVKDRILFPIYGGIKQTSPEFTELVKYGLFVSTPTTVCQSSW

SEQ ID NO:62 (HN) (301) YPAVGSGEIVKDRILFPIYGGIKQTSPEFTELVKYGLFVSTPTTVCQSSW

SEQ ID NO:74 (HN) (301) YPAVGSGEIVKDRILFPIYGGIKQTSPEFTELVKYGLFVSTPTTVCQSSW

SEQ ID NO:86 (HN) (301) YPAVGSGEIVKDRILFPIYGGIKQTSPEFTELVKYGLFVSTPTTVCQSSW.
351 400 . _—

SEQ ID NO:11 (HN) (351) TYDQVKAAYRPDYISGRFWAQVILSCALDAVDLSSCIVKIMNSSTVMMAA

SEQ ID N0:62 (HN) (351) TYDQVKAAYRPDYISGRFWAQVILSCALDAVDLSSCIVKIMNSSTVMMAA

SEQ ID NO:74 (HN) (351) TYDQVKAAYRPDYISGRFWAQVILSCALDAVDLSSCIVKIMNSSTVMMAA

SEQ ID NO:86 (HN) (351) TYDQVKAAYRPDYISGRFWAQVILSCALDAVDLSSCIVKIMNSSTVMMAA
401 450

SEQ ID NO:11 (HN) (401) EGRIBIKIGIDYFYYQRSSSWWPLAFVTKLDPQELADTNSIWLTNSIPIPQ

SEQ ID NO:62 (HN) (401) EGRISIKIGIDYFYYQRSSSWWPLAFVTKLDPQELADTNSIWLTNSIPIPQ

SEQ ID NO:74 (HN) (401) EGRIJKIGIDYFYYQRSSSWWPLAFVTKLDPQELADTNSIWLTNSIPIPQ

SEQ ID NO:86 (HN) (401) EGRYKIGIDYFYYQRSSSWWPLAFVTKLDPQELADTNSIWLTNSIPIPQ
451 500 , ‘

SEQ ID NO:11 (HN) (451) SKFPRPSYSENYCTKPAVCPATCVTGVYSDIWPLTSSSSLPSHWIGQYL

SEQ ID N0:62 (HN) (451) SKFPRPSYSENYCTKPAVCPATCVTGVYSDIWPLTSSSSLPSITWIGQYL

SEQ ID NO:74 (HN) (451) SKFPRPSYSENYCTKPAVCPATCVTGVYSDIWPLTSSSSLPSITWIGQYE

SEQ ID NO:86 (HN) (451) SKFPRPSYSENYCTKPAVCPATCVTGVYSDIWPLTSSSSLPSIIWIGQYL
501 550 . . . _— ,

SEQ ID NO:11 (HN) (501) DAPVGRTYPRFGIANQSHWYLQEDILPTSTASAYSTTTCFKNTARNRVFC

SEQ ID NO:62 (HN) (501) DAPVRRTYPRFGIANQSHWYLQEDILPTSTASAYSTTTCFKNTARNRVFC

SEQ ID NO:74 (HN) (501) ’DA% TYPREGIANQSHWYLQEDILPTSTASAYSTTTCFKNTARNRVFC

SEQ ID NO:86 (HN) (501) DAPVGRTYPRFGIANQSHWYLQEDILPTSTASAYSTTTCFKNTARNRVEC
551 578 ‘

SEQ ID NO:11 (HN) (551) VTIAEFADGLFGEYRITPQLYELVRNN-

SEQ ID NO:62 (HN) (551) VTIAEFADGLFGEYRITPQLYELVRNN-

SEQ ID NO:74 (HN) (551) VTIAEFADGLFGEYRITPQLYELVRNN-

SEQ ID N0:86 (HN) (551) VTIAEFADGLFGEYRITPQLYELVRNN-
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Fig. 34 (2/2)
PO dong nhit trinh tv protein:
SEQID NO:11 so vé&i SEQ ID NO:62: d dong nhit trinh tw 99%

SEQID NO:11 so v&i SEQ ID NO:74: d6 dong nhit trinh tw 99%
SEQID NO:11 so véi SEQ ID NO:86: d6 dong nhAt trinh tw 99%

D0 dong nhit trinh tw ADN:

SEQID NO:10 so véi SEQ ID NO:61: @9 dong nhit trinh tw 99%
SEQID NO:10 so v&i SEQ ID N0O:73: 46 dong nhit trinh tw 97%
SEQID NO:10 so véi SEQ ID NO:85: d§ dong nhit trinh tw 97%
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sw sap hang Protein L

1 50

SEQ ID NO:14 (L2) (1) ----n---] M KQVDLI]QPEV[-[LDSPIILNKLALLWRLSGLPMPADLRQ
SEQ ID NO:64 (L) (1) -------MDIKQVDLIIQPEVHLDSPHLNKLALLWRLSGLPMPADLRQ
SEQ ID NO:76 (L) (1) -=----- QVDLIIQPEVHLDSPIILNKLALLWRLSGLPMPADLRQ
SEQ ID NO:88 (L) (1) ---=---- MDEKQVDLIQPEVHLDSPHLNKLALLWRLSGLPMPADLRQ
51 100
SEQID NO:13 (L1) (51) KSVVMHIPDHILEKSEYRIKHRLGKIKSD CQYFNINLA DPITHP
SEQID NO:14 (L2) (43) KSVVMHIPDHILEKSEYRIKHRLGKIKSDIFHYCQYFNI DPITHP
SEQ ID NO:64 (L) (43) KSVVMHIPDHILEKSEYRIKHRLGKIKSD: HYCQYFN!NLA DPITHP
SEQ ID NO:76 (L) (43) KSVVMHIPDHILEKSEYRIKHRLGKIKSDIAHYCQYFNINLANEDPITHP
SEQ ID NO:88 (L) (43) KSVVMHIPDHILEKSEYRIKHRLGKIKSDIAHYCQYFNINLANLDPITHP
101 150
SEQ ID NO:13 (L1) (101) KSLYWLSRLTIASAGTFRHMKDRILCTVGSEFGHKIQDLFSLLSHKLVGN
SEQID NO:14 (L2) (93) KSLYWLSRLTIASAGTFRHMKDRILCTVGSEFGHKIQDLFSLLSHKLVGN
SEQ ID NO:64 (L) (93) KSLYWLSRLTIASAGTFRHMKDRILCTVGSEFGHKIQDLFSLLSHKLVGN
SEQID NO:76 (L) (93) KSLYWLSRLTIASAGTFRHMKDRILCTVGSEFGHKIQDLFSLLSHKLVGN
SEQ ID NO:88 (L) (93) KSLYWLSRLTIASAGTFRHMKDRILCTVGSEFGHKIQDLFSLLSHKLVGN
151 200
SEQ ID NO:13 (L1) (151) GDLFNQSLSGTRLTASPLSPLCRQFVSDIKSAVTTPWSEARWSWLHIKQT
SEQ ID NO:14 (L2) (143) GDLFNQSLSGTRLTASPLSPLCNQFVSDIKSAVTTPWSEARWSWLHIKQT
SEQ ID NO:64 (L) (143) GDLFNQSLSGTRLTASPLSPLCDQFVSDIKSAVTTPWSEARWSWLHIKQT
SEQ ID NO:76 (L) (143) GDLFNQSLSGTRLTASPLSPLCHQFVSDIKSAVTTPWSEARWSWLHIKQT
SEQ ID NO:88 (L) (143) GDLFNQSLSGTRLTASPLSPLCNQFVSDIKSAVTTPWSEARWSWLHIKQT

201 250
SEQ ID NO:13 (L1) (201) MRYLIKQ SAHLTEIIKEEWGLVGITPDLVILFDRVNNSLTALTFE
SEQ ID NO:14 (L2) (193) MRYLIKQ SAHLTENKEEWGLVGITPDLVILFDRVNNSLTALTFE

SEQ ID NO:64 (L) (193) MRYLIKQSCTTNSAHLTEIKEEWGLVGITPDLVILFDRVNNSLTALTFE
SEQ ID NO:76 (L) (193) MRYLIKQSHTTNSAHLTEIKEEWGLVGITPDLVILFDRVNNSLTALTFE
SEQ ID NO:88 (L) (193) MRYLIKQSRTTNSAHLTEHKEEWGLVGITPDLVILFDRVNNSLTALTFE
251 300
SEQID NO:13 (L1) (251) MVLMYSDVLESRDNIVLVGRLSI‘FLQPVVSRLEVLFDLVDSLA%LGD‘I‘I
SEQ ID NO:14 (L2) (243) MVLMYSDVLESRDNIVLVGRLSTFLQPVVSRLEVLFDLVDSLAKILGDTI
SEQ ID NO:64 (L) (243) MVLMYSDVLESRDNIVLVGRLSTFLQPVVSRLEVLFDLVDSLAKILGDTI
SEQ ID NO:76 (L) (243) MVLMYSDVLESRDNIVLVGRLSTFLQPVVSRLEVLFDLVDSLAKTLGDTI
SEQ ID NO:88 (L) (243) MVLMYSDVLESRDNIVLVGRLSTFLQPVVSRLEVLFDLVDSLAKTLGDTI
301 350
SEQ ID NO:13 (L1) (301) YEIIAVLESLSYGSVQLHDASHSHAGSFFSFNMNELDNTLSKRVDPKHKN
SEQ ID NO:14 (L2) (293) YENIAVLESLSYGSVQLHDASHSHAGSFFSFNMNELDNTLSKRVDPKHKN
SEQ ID NO:64 (L) (293) YEHAVLESLSYGSVQLHDASHSHAGSFFSFNMNELDNTLSKRVDPKHKN
SEQ ID NO:76 (L) (293) YEHAVLESLSYGSVQLHDASHSHAGSFESFNMNELDNTLSKRVDPKHKN
SEQ ID NO:88 (L) (293) YEUAVLESLSYGSVQLHDASHSHAGSFESFNMNELDNTLSKRVDPKHKN
351 400
SEQ ID NO:13 (L1) (351) TIMSHRQCFSNLDVDQAAEMLCLMRLFGHPMLTAPDAAAKVRKAMCAPK
SEQ ID NO:14 (L2) (343) TIMSIIRQCFSNLDVDQAAEMLCLMRLFGHPMLTAPDAAAKVRKAMCAPK
SEQ ID NO:64 (L) (343) TIMSTIRQCFSNLDVDQAAEMLCLMRLFGHPMLTAPDAAAKVRKAMCAPK
SEQID NO:76 (L) (343) TlMSilRQCFSNLDVDQAAmLCLMRLFGHPMLTAPDAAAKVRKAMCAPK

401 450
SEQ ID NO:13 (L1) (401) LVEHDTILQTLSFFKG!IINGYRRSHSGLWPNVEPSSIYDDDLRQLYLES
SEQ ID NO:14 (L2) (393) LVEHDTILQTLSFFKGHINGYRRSHSGLWPNVEPSSIYDDDLRQLYLES
SEQ ID N0:64 (L) (393) LVEHD'I‘ILQ‘I'LSFH(GI[NGYRRSHSGLWPNVEPSSIYDDDLRQLYLES
SEQ ID NO:76 (L) (393) LVEHDTILQTLSFFKGHINGYRRSHSGLWPNVEPSSIYDDDLRQLY
SEQ ID NO:88 (L) (393) LVEHDTILQTLSFFKGIIINGYRRSHSGLWPNVEPSSIYDDDLRQLYL

451 500

SEQ ID NO:13 (L1) (451) AEISHHFMLKNYKSLSMIEFKKSIDYDLHDDLSTFLKDRAICRPKSQWDV
SEQ ID NO:14 (L2) (443) AEISHHFMLKNYKSLSMIEFKKSIDYDLHDDLSTFLKDRAICRPKSQWDV
SEQ ID NO:64 (L) (443) AEISHHFMLKNYKSLSMIEFKKSIDYDLHDDLSTFLKDRAICRPKSQWDV
SEQ D NO:76 (L) (443) AE[SHHFMLKNYKSLSM!EFKKSIDYDLHDDI.S']‘FLKDRAICRPKSQWDV
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501 S50

SEQ ID NO:13 (L1) (501) IFRKSLRRSHTQSQYEDEIKSNRLLIDFLDSAEFDPGKEFAYVTTMDYLH
SEQ ID NO:14 (L2) (493) IFRKSLRRSHT{SQYLDEIKSNRLLIDFLDSAEFDPGKEFAYVTTMDYLH
SEQ ID NO:64 (L) (493) IFRKSLRRSHT{}SQY] DEIKSNRLLIDFLDSAEFDPEKEFAYVTTMDYLH
SEQ ID NO:76 (L) (493) IFRKSLRRSHTRSQYRIDEIKSNRLLIDFLDSARFDPEKEFAYVTTMDYLH
SEQ ID NO:88 (L) (493) IFRKSLRRSHTRSQYBIDEIKSNRLLIDFLDSARFDPEKEFAYVTTMDYLH
551 600
SEQ ID NO:13 (L1) (551) DNEFCASYSLKEKEIKTTGRIFAKMTRNMRSCQVILESLLSKHICKFFKE
SEQ ID NO:14 (L2) (543) DNEFCASYSLKEKEIKTTGRIFAKMTRNMRSCQVILESLLSKHICKFFKE
SEQ ID NO:64 (L) (543) DNEFCASYSLKEKEIKTTGRIFAKMTRNMRSCQVILESLLSKHICKFFKE
SEQ ID NO:76 (L) (543) DNEFCASYSLKEKEIKTTGRIFAKMTRNMRSCQVILESLLSKHICKFFKE
SEQ ID NO:88 (L) (543) DNEFCASYSLKEKEIKTTGRIFAKMTRNMRSCQVILESLLSKHICKFFKE
601 650
SEQ ID NO:13 (L1) (601) NGVSMEQLSLTKSLLAMSQLSPKVSTLQDTMRHVGNSKSQIATSNPSRH
SEQ ID NO:14 (L2) (593) NGVSMEQLSLTKSLLAMSQLSPKVSTLQDTASRHVGNSKSQIATSNPSRH
SEQ ID NO:64 (L) (593) NGVSMEQLSLTKSLLAMSQLSPKVSTLQDTASRHVGNSKSQIATSNPSRH
SEQ ID NO:76 (L) (593) NGVSMEQLSLTKSLLAMSQLSPKVSTLQDTASRHVGNSKSQIATSNPSRH
SEQ ID NO:88 (L) (593) NGVSMEQLSLTKSLLAMSQLSPKVSTLQDTASRHVGNSKSQIATSNPSRH
651 700
SEQ ID N0:13 (L1) (651) HSTPNQMSLSNRKTVVATFLTTDLEKYCLQWRYSTIKLFAQALNQLFGID
SEQ ID NO:14 (L2) (643) HSTPNQMSLSNRKTVVATFLTTDLEKYCLQWRYSTIKLFAQALNQLFGID
SEQ ID NO:64 (L) (643) HSTANQMSLSNRKTVVATFLTTDLEKYCLQWRYSTIKLFAQALNQLFGID
SEQ ID NO:76 (L) (643) HSTTNQMSLSNRKTVVATFLTTDLEKYCLQWRYSTIKLFAQALNQLFGID
SEQ ID NO:88 (L) (643) HSTTNQMSLSNRKTVVATFLTTDLEKYCLQWRYSTIKLFAQALNQLFGID
701 750
SEQ ID NO:13 (L1) (701) HGFEWIHLRLMNSTLFVGDPYSPPEDPTLEDIDKAPNDDIFIVSPRGGIE
SEQ ID NO:14 (L2) (693) HGFEWIHLRLMNSTLFVGDPYSPPEDPTLEDIDKAPNDDIFIVSPRGGIE
SEQ ID NO:64 (L) (693) HGFEWIHLRLMNSTLFVGDPYSPPEDPTLEDIDKAPNDDIFIVSPRGGIE
SEQ ID NO:76 (L) (693) HGFEWIHLRLMNSTLFVGDPYSPPEDPTLEDIDKAPNDDIFIVSPRGGIE
SEQ ID NO:88 (L) (693) HGFEWIHLRLMNSTLFVGDPYSPPEDPTLEDIDKAPNDDIFIVSPRGGIE
751 800
SEQ ID NO:13 (L1) (751) GLCQKMWTMISISATHCVAEKIGARVAAMVQGDNQVIAITKELFRGEKAC
SEQ ID NO:14 (L2) (743) GLCQKMWTMISISATHCVAEKIGARVAAMVQGDNQVIAITKELFRGEKAC
SEQ ID NO:64 (L) (743) GLCQKMWTMISISAIHCVAEKIGARVAAMVQGDNQVIAITKELFRGEKAC
SEQ ID NO:76 (L) (743) GLCQKMWTMISISAIHCVAEKIGARVAAMVQGDNQVIAITKELFRGEKAC
SEQ ID NO:88 (L) (743) GLCQKMWTMISISAIHCVAEKIGARVAAMVQGDNQVIAITKELFRGEKAC
801 850
SEQ ID NO:13 (L1) (801) DVRDELDELGQVFFDEFKRHNYAIGHNLKLNETIQSQSFFVYSKRIFFEG
SEQ ID NO:14 (L2) (793) DVRDELDELGQVFFDEFKRHNYAIGHNLKLNETIQSQSFFVYSKRIFFEG
SEQ ID NO:64 (L) (793) DVRDELDELGQVFFDEFKRHNYAIGHNLKLNETIQSQSFFVYSKRIFFEG
SEQ ID NO:76 (L) (793) DVRDELDELGQVFFDEFKRHNYAIGHNLKLNETIQSQSFFVYSKRIFFEG
SEQ ID NO:88 (L) (793) DVRDELDELGQVFFDEFKRHNYAIGHNLKLNETIQSQSFFVYSKRIFFEG
851 900
SEQ ID NO:13 (L1) (851) RLLSQVLKNAAKLCMVADHLGENTVSSCSNLSSTIARLVENGFEKDTAFV
SEQ ID NO:14 (L2) (843) RLLSQVLKNAAKLCMVADHLGENTVSSCSNLSSTIARLVENGFEKDTAFV
SEQ ID NO:64 (L) (843) RLLSQVLKNAAKLCMVADHLGENTVSSCSNLSSTIARLVENGFEKDTAFV
SEQ ID NO:76 (L) (843) RLLSQVLKNAAKLCMVADHLGENTVSSCSNLSSTIARLVENGFEKDTAFV
SEQ ID NO:88 (L) (843) RLLSQVLKNAAKLCMVADHLGENTVSSCSNLSSTIARLVENGFEKDTAFV
901 950
SEQ ID NO:13 (L1) (901) LNLVYIMTQILFDEHYSIVCDHHSVKSLIGS
SEQ ID NO:14 (L2) (893) ENLVYIMTQILFDEHYSIVCDHHSVKSLIG:
SEQ ID NO:64 (L) (893) LNLVYIMTQILFDEHYSIVCDHHSVKSLIGS
SEQ ID NO:76 (L) (893) LNLVYIMTQILFDEHYSIVCDHNSVKSLIG
SEQ ID NO:88 (L) (893) LNLVYIMTQILFDEHYSIVCDHNSVKSLIGSKN|
951 1000
SEQ ID NO:13 (L1) (951) NFLNISRLFTRNIGDPVTCSLSDLKCFIAAGLLPPYVLKNVVLREPGPGT
SEQ ID NO:14 (L.2) (943) NFLNISRLFTRNIGDPVTCSLSDLKCFIAAGLLPPYVLKNVVLREPGPGT
SEQ ID NO:64 (L) (943) NFLNISRLETRNIGDPVTCSLSDLKCFIAAGLLPPYVLKNVVLREPGPGT
SEQ ID NO:76 (L) (943) NFLNISRLFTRNIGDPVTCSLSDLKCFIAAGLLPPYVLKNVVLREPGPGT
SEQ ID NO:88 (L) (943) NFLNISRLFTRNIGDPVTCSLSDLKCFIAAGLLPPYVLKNVVLREPGPGT
1001 1050
SEQ ID NO:13 (L1) (1001) WLTLCSDPYTLNIPYTQLPTTYLKKHTQRSLLSRAVNPLLAGVQVPNQHE
SEQ ID NO:14 (L2) (993) WLTLCSDPYTLNIPYTQLPTTYLKKHTQRSLLSRAVNPLLAGVQVPNQHE
SEQ ID NO:64 (L) (993) WLTLCSDPYTLNIPYTQLPTTYLKKHTQRSLLSRAVNPLLAGVQVPNQHE
SEQ ID NO: 76 (L) (993) WL’I‘LCSDPYTLNIPYTQLP'ITYLKKHTQRSLLSRAVNPLLAGVQVPNQHE

RNLLYSSLIPGQLGGF
RNLLYSSLIPGQLGGF
RNLLYSSLIPGQLGGF
LLYSSLIPGQLGGF
NLLYSSLIPGQLGGE
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1051 1100 - ,
SEQ ID NO:13 (L1) (1051) EEEFLARFLLDREYVMPRVAHV]L GKRKQIQGLIDTTPTIIRTSL
SEQ ID NO:14 (L2) (1043) EEEMLARFLLDREYVMPRVAHVILEFSVLGKRKQIQGLIDTTPTIIRTSL

GKRKQIQGLIDTTPTHRTSL
GKRKQIQGLIDTTPTIIRTSL
GKRKQIQGLIDTTPTIIRTSL

SEQ ID NO:88 (L) (1043) EEEMLARFLLDREYVMPRVAHVTLES
1101 1150 e s —— e I
SEQ ID NO:13 (L1) (1101) VNLPVSRKKCEKIINYSLNYIAECEH)SLLS§CFSDNKEYLWSTSLISVE

SEQ ID NO:14 (L2) (1093) VNLPVSRKKCEKIINYSLNYIAECHDSLLSQY CFSDNKEYLWSTSLISVE

SEQ ID NO:64 (L) (1093) VNLPVSRKKCEKIINYSLNYIAECHDSLLSQYCFSDNKEYLWSTSLISVE

SEQ ID NO:76 (L) (1093) VNLPVSRKKCEKIINYSLNYIAECHDSLLSQICFSDNKEYLWSTSLISVE

SEQ ID NO:88 (L) (1093) YNLPVSRKKCEKIINYSLNYIAECHDSLLSQJCFSDNKEYLWSTSLISVE
1151 1200

SEQ ID NO:13 (L1) (1151) TCSVTIADYLRAVSWSNILGGREISGVTTPDTIELIQGCLIGENSSCTLC

SEQ ID NO:14 (L2) (1143) TCSVTIADYLRAVSWSNILGGRNISGVTTPDTIELIQGCLIGENSSCTLC

SEQ ID NO:64 (L) (1143) TCSVTIADYLRAVSWSNILGGRNISGVTTPDTIELIQGCLIGENSSCTLC

SEQ ID NO:76 (L) (1143) TCSVTIADYLRAVSWSNILGGRNISGVTTPDTIELIQGCLIGENSSCTLC

SEQ ID NO:88 (L) (1143) TCSVTIADYLRAVSWSNILGGRSISGVTTPDTIELIQGCLIGENSSCTLC
1201 1250

SEQ ID NO:13 (L1) (1201) ESHDDAFTWMHLPGPLYIPEPSVTNSKMRVPYLGSKTEERKTASMAAIKG

SEQ ID NO:14 (L2) (1193) ESHDDAFTWMHLPGPLYIPEPSVTNSKMRVPYLGSKTEERKTASMAAIKG

SEQ ID NO:64 (L) (1193) ESHDDAFTWMHLPGPLYIPEPSVTNSKMRVPYLGSKTEERKTASMAAIKG

SEQ ID NO:76 (L) (1193) ESHDDAFTWMHLPGPLYIPEPSVTNSKMRVPYLGSKTEERKTASMAAIKG

SEQ ID NO:88 (L) (1193) ESHDDAFTWMHLPGPLYIPEPSVINSKMRVPYLGSKTEERKTASMAAIKG
1251 1300

SEQ ID NO:13 (L1) (1251) MSHHLRAVLRGTSVFIWAEGD TDINWDNALQIAQSRCNITLDQMRLLTPI

SEQ ID NO:14 (L.2) (1243) MSHHLRAVLRGTSVFIWAEGD TDINWDNALQIAQSRCNITLDQMRLLTPI

SEQ ID NO:64 (L) (1243) MSHHLRAVLRGTSVFIWAEGDTDINWDNALQIAQSRCNITLDQMRLLTPI

SEQ ID NO:76 (L) (1243) MSHHLRAVLRGTSVFIWAEGDTDINWDNALQIAQSRCNITLDQMRLLTPI

SEQ ID NO:88 (L) (1243) MSHHLRAVLRGTSVFIWASGDTDINWDNALQIAQSRCNITLDQMRLLTPI
1301 1350

SEQ ID NO:13 (L1) (1301) PSSSNIQHRLDDGISTQKFTPASLARITSEVHICNDSQRLEKDGSSVDSN

RLDDGISTQKFTPASLARITSEVHICNDSQRLEKDGSSVDSN

DDGISTQKFTPASLARITSEVHICNDSQRLEKDGSSVDSN

SEQ ID NO:76 (L) (1293) PSSSNIQHRLDDGISTQKFTPASLARIT CNDSQRLEKDGSSVDSN

SEQ ID NO:88 (L) (1293) PSSSNIQRRLDDGISTQKFTPASLARITSSVHICNDSQRLEKDGSSVDSN
1351 1400 ‘

SEQ ID NO:13 (L1) (1351) LIYQQIMLLGLSIFETMYSMDQKWVFNNHTLHLHTGHSCCPRELDISLVN

SEQ ID NO:14 (1.2) (1343) LIYQQIMLLGLSIFETMYSMDQKWVFNNHTLHLHTGHSCCPRELDISLVN

SEQ ID NO:64 (L) (1343) LIYQQIMLLGLSIFETMYSMDQKWVENNHTLHLHTGHSCCPRELDISLVN

SEQ ID NO:76 (L) (1343) LIYQQIMLLGLSIFETMYSMDQKWVENNHTLHLHTGHSCCPRELDISLVN

SEQ ID NO:88 (L) (1343) LIYQQIMLLGLSIFETMYSMDQKWVENNHTLHLHT GHSCCPRELDISLVN
1401 1450

SEQ ID NO:13 (L1) (1401) PPRHQTPELTSTTTNPFLYDQLPLNQENLTTLEIKTFKENELNIDGLDFG

SEQ ID NO:14 (L2) (1393) PPRHQTPELTS

SEQ ID NO:64 (L) (1393) PPRHQTPELTS . FNE .

SEQ ID NO:76 (L) (1393) PPRHQTPELTSTTTNPFLYDQLPLNQENLTTLEIKTFKFNELNIDGLDFG

SEQ ID NO:88 (L) (1393) PPRHQTPELTSTTTNPFLYDQLPLNQENLTTLEIKTFKFNELNIDGLDFG
1451 1500

SEQ ID NO:13 (L1) (1451) EGIQLLSRCTARLMAECILEEGIGSSVKNEAIVNFDNSVNWISECLMCDI

SEQ ID NO:14 (L2) (1443) EGIQLLSRCTARLMAECILEEGIGSSVKNEAIVNEDNSVNWISECLMCDI

SEQ ID NO:64 (L) (1443) EGIQLLSRCTARLMAECILEEGIGSSVKNEAIVNFDNSYNWISECLMCDI

SEQ ID NO:76 (L) (1443) EGIQLLSRCTARLMAECILEEGIGSSVKNEAIVNFDNSVNWISECLMCDI

1501 1550
SEQ ID NO:13 (L1) (1501) RSLCVNLGQEILCSLAYQMYYLRIRGRRAILNYLDTTLORIPVIQLANIA
SEQ ID NO:14 (1.2) (1493) RSLCVNLGQEILCSLAYQMYYLRIRGRRAILNYLDTTLQRIPVIQLANIA
SEQ ID NO:64 (L) (1493) RSLCVNLGQEILCSLAYQMYYLRIRGRRAILNYLD TTLQRIPVIQLANIA
SEQ ID NO:76 (L) (1493) RSLCVNLGQEILCSLAYQMYYLRIRGRRAILNYLDTTLQRIPVIQLANIA
SEQ ID NO:88 (L) (1493) RSLCVNLGQEILCSLAYQMYYLRIRGRRAILNYLD TTLQRIPVIQLANIA
1551 1600
SEQ ID N0:13 (L1) (1551) LTISHPEIFRRIVNTGIHNQIKGPYVATTDFIAASRDIILSGAREYLSYL
SEQ ID NO:14 (L.2) (1543) LTISHPEIFRRIVNTGIHNQIKGPYVATTDFIAASRDILSGAREYLSYL
SEQ ID NO:64 (L) (1543) LTISHPEIFRRIVNTGIHNQIKGPYVATTDFIAASRDILSGAREYLSYL
SEQ ID NO:76 (L) (1543) LTISHPEIFRRIVNTGIHNQIKGPYVATTDFIAASRDIILSGAREYLSYL
SEQ ID NO:88 (L) (1543) LTISHPEIFRRIVNTGIHNQIKGPYVATTDFIAASRDIILSGAREYLSYL
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1601 1650

SEQ ID NO:13 (L1) (1601) SSGQEDCYTFFNCQDGDLTPKMEQYLARRACLLTLLYNTGHQI
SEQ ID NO:14 (L2) (1593) SSGQEDCYTFFNCQDGDLTPKMEQYLARRACLLTLLYNTGHQI
SEQ ID NO:64 (L) (1593) SSGQEDCYTFFNCQDGDLTPKMEQYLARRACLLTLLYNTGHQIPY
SEQ ID NO:76 (L) (1593) SSGQEDCYTFFNCQDGDLTPKMEQYLARRACLLTLLYNTGHQI
SEQ ID NO:88 (L) (1593) SSGQEDCYTFFNCQDGDLTPKMEQYLARRACLLTLLYNTGHQIPJIRSLT
1651 1700
SEQ ID NO:13 (L1) (1651) PIEKCKVLTEYNQQIEYADQEFSSVLKVVNALLQNPEIDALVSNLYFTTR
SEQ ID NO:14 (L2) (1643) PIEKCKVLTEYNQQIEYADQEFSSVLKVVNALLQNPKIDALVSNLYFTTR
SEQ ID NO:64 (L) (1643) PIEKCKVLTEYNQQIEYADQEFSSVLKVVNALLQNPKIDALVSNLYFTTR
SEQ ID NO:76 (L) (1643) PIEKCKVLTEYNQQIEYADQEFSSVLKVVNALLQNPNIDALVSNLYFTTR
SEQ ID NO:88 (L) (1643) PIEKCKVLTEYNQQIEYADQEFSSVLKVVNALLQNPNIDALVSNLYFTTR
1701 1750

SEQ ID NO:13 (L1) (1701) RVLSNLRSCDK

EYLYTEDFGEKEDTVQYDIMTTNDIILTHGLFTQ

SEQ ID NO:14 (L2) (1693) RVLSNLRSCD lEYLYTEDI“GEKEDTVQYDIMTTNDIILTHGLFTQ

SEQ ID N0:64 (L) (1693) RVLSNLRSCDKAR YLYTEDFGEKEDTVQYDIMTTNDHLTHGLFTQ

SEQ ID N0:76 (L) (1693) RVLSNLKSCDKAISYIEVLYTEDFGEKEDTVQYDIMTTNDHLTHGLPTQ

SEQ ID NO:88 (L) (1693) RVLSNLRSCDKAISYIEYLYTEDFGEKEDTVQYDIMTTNDIILTHGLFTQ
1751 1800

SEQID NO:13 (L1) (1751) IE[SYQ@%?LHKFLTPDNAPGSL!PFSISPNSLACDPLHHLLKSVGTSST

SEQ ID NO:14 (L2) (1743) IEISYQGNSLHKFLTPDNAPGSLIPFSISPNSLACDPLHHLLKSVGTSST
SEQ ID NO:64 (L) (1743) IEISYQGNSLHKFLTPDNAPGSLIPFSISPNSLACDPLHHLLKSVGTSST
SEQID NO:76 (L) (1743) IEISY QGSSLHKFLTPDNAPGSLIPESISPNSLACDPLHHLLKSVGTSST
SEQ ID NO:88 (L) (1743) IEISYQGSSLHKFLTPDNAPGSLIPFSISPNSLACDPLHHLLKSVGTSST
1801 1850
SEQID NO:13 (L1) (1801) SWYKYAIAYAVSEKRSARLGGSLYIGEGSGSVMTLLEYLEPSVDIFYNSL
SEQ ID NO:14 (L2) (1793) SWYKYAIAYAVSEKRSARLGGSLYIGEGSGSVMTLLEYLEPSVDIFYNSL
SEQ ID NO:64 (L) (1793) SWYKYAIAYAVSEKRSARLGGSLYIGEGSGSVMTLLEYLEPSVDIFYNSL
SEQ ID NO:76 (L) (1793) SWYKYAIAYAVSEKRSARLGGSLYIGEGSGSVMTLLEYLEPSVDIFYNSL
SEQ ID NO:88 (L) (1793) SWYKYAIAYAVSEKRSARLGGSLYIGEGSGSVMTLLEYLEPSVDIFYNSL
1851 1900
SEQID NO:13 (L1) (1851) FSNGMNPPQRNYGLMPLQFVNSVVYKNLTAKSECKLGWQQFKPLWRD!D
SEQ ID NO:14 (L2) (1843) FSNGMNPPQRNYGLMPLQFVNSVVYKNLTAKSECKLGFVQQFKPLWRDID
SEQ ID NO:64 (L) (1843) FSNGMNPPQRNYGLMPLQFVNSVVYKNLTAKSECKLGFVQQFKPLWRDID
SEQ ID NO:76 (L) (1843) FSNGMNPPQRNYGLMPLQFVNSVVYKNLTAKSECKLGFVQQFKPLWRDID
SEQ ID NO:88 (L) (1843) FSNGMNPPQRNYGLMPLQFVNSVVYKNLTAKSECKLGFVQQFKPLWRDID
1901 1950
SEQ ID N0:13 (L1) (1901) IETNVTDPSE NFALNEIPMQSLKRVNCDVEFDRGMPIERVIQGYTHILL
SEQ ID NO:14 (L2) (1893) IETNVTDPSFENFALNEIPMQSLKRVNCDVEFDRGMPIERVIQGYTHILL
SEQ ID N0:64 (L) (1893) IETNVTDPSF¥NFALNEIPMQSLKRVNCDVEFDRGMPIERVIQGYTHILL
SEQ ID NO:76 (L) (1893) IETNVTDPSF¥YNFALNEIPMQSLKRVNCDVEFDRGMPIERVIQGYTHILL
SEQ ID NO:88 (L) (1893) IETNVTDPS FALNEIPMQSLKRVNCDVEFDRGMPIERVIQGYTHILL

SEQ ID NO:13 (L1) (1951) VATYGLQQDSILWVKVYRTSEKVFQFLLSAMIMIFGYVKIHRNGYMSEKD
SEQ ID NO:14 (L2) (1943) VATYGLQQDSILWVKVYRTSEKVFQFLLSAMIMIFGYVKIHRNGYMSEKD
SEQ ID NO:64 (L) (1943) VATYGLQQDSILWVKVYRTSEKVFQFLLSAMIMIFGYVKIHRNGYMST
SEQ ID NO:76 (L) (1943) VATYGLQQDSILWVKVYRTSEKVFQFLLSAMIMIFGYVKTHRNGYMSAKD
SEQ ID NO:88 (L) (1943) VATYGLQQDSILWVKVYRTSEKVFQFLLSAMIMIFGYVKIHRNGYMSAKD

2001 2050
SEQ ID NO:13 (L1) (2001) EEYILMSDCKEPVNYTAVPNILTRVSDLVSKNISLIHPEDLRKVRCETDS
SEQ ID NO:14 (12) (1993) EEYILMSDCKEPVNYTAVPNILTRVSDLVSKNLSLIHPEDLRKVRCETDS
SEQ ID NO:64 (L) (1993) EEYILMSDCKEPVNYTAVPNILTRVSDLVSKNLSLIHPEDLRKVRCETDS
SEQ ID NO:76 (L) (1993) EEYILMSDCKEPVNYTAVPNILTRVSDLVSKNLSLIHPEDLRKVRCETDS
SEQ ID NO:88 (L) (1993) EEYILMSDCKEPVNYTAVPNILTRVSDLVSKNLSLIHPEDLRKVRCETDS
2051 2100
SEQID NO:13 (L1) (2051) LNLKCNHIYEKIIARKIPLQVSSTDSLLLQLGGVINSVGSTDPREVATLS
SEQ ID NO:14 (L2) (2043) LNLKCNHIYEKIIARKIPLQVSSTDSLLLQLGGVINSVGSTDPREVATLS
SEQ ID NO:64 (L) (2043) LNLKCNHIYEKIIARKIPLQVSSTDSLLLQLGGVINSVGSTDPREVATLS
- SEQID NO:76 (L) (2043) LNLKCNHIYEKllARKIPLQVSSTDSLLLQLGGVINSVGS’I‘DPREVATLS

2101 2150
SEQID NO:13 (L1) (2101) SIECMDYWSSIDLAILEANIVISE AGLDLALMLGPFNLNKLKKIDTIL
SEQ ID NO:14 (L2) (2093) SIECMDYVVSSIDLAILEANIVISESAGLDLALMLGPFNLNKLKKIDTIL
SEQ ID NO:64 (L) (2093) SIECMDYVVSSIDLAILEANIVISES LDLALMLGPFNLNKLKKIDTIL
SEQ ID NO:76 (L) (2093) SIECMDYVVSSIDLAILEANIVIS! LDLALMLGPFNLNKLKKIDTIL
SEQ ID NO:88 (L) (2093) SlECM_DYVVS__SIDLA!LEANIVISESADLDLALMLGPFNLN!(LKKIDTIL
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SEQ ID NO:13 (L1) (2151) KSSTYQLIPYWLRYEYS NPRSLSFLH&QQCR:SWSDMH:%

2151 2200

SEQ ID NO:14 (L2) (2143) KSSTYQLIPYWLRYEYSINPRSLSFLITKLQQCRISWSDMITISE

SEQ ID NO:64 (L) (2143) KSSTYQLIPYWLRYEYSINPRSLSFLITKLQQCRISWSDMITIS ]

SEQ ID NO:76 (L) (2143) KSSTYQLIPYWLRYEYSINPRSLSFLITKLQQCRISWSDMITISEFCKKS

SEQ ID NO:88 (L) (2143) KSSTYQLIPYWLRYEYSINPRSLSFLITKLQQCRISWSDMITISEFCKKS
2201 2247

SEQ ID NO:14 (L.2) (2193) KRPIFIKRVIGN
SEQ ID NO:64 (L) (2193) KRPIFIKRVIGNQD

Do dong nhit trinh tw protein:

SEQID NO:14 so véi SEQ ID NO:64: d9 ddng nhat trinh tw 99%
SEQID NO:14 so v&i SEQ ID NO:76: d9 ddng nhét trinh tw 99%
SEQID NO:14 so v&i SEQ ID NO:88: d) ddng nhét trinh tw 98%

Do dong nhét trinh tw ADN:
SEQID NO:12 so véi SEQ ID N0O:63: d ddng nhit trinh twr 99%

SEQID'NO:12 so véi SEQ ID N0:75: d§ ddng nhét trinh twr 97%
SEQID NO:12 so vé6i SEQ ID NO:87: d6 dbng nhét trinh tw 97%
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