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Linh vue ki thuit dwoe dé cip

Sang ché dé cap dén vacxin chira virut nhuoc ddc, cu thé 13 vacxin cé tac
dung béo vé rong, an toan, va hiéu qua cho loai lon chéng bénh nhifm trung/bénh
do virut ciim lgn gdy ra. Sang ché con dé cip dén cac phuong phap tao ra virut
nhuogc doc, va xac dinh cic bién ddi cia axit nucleic ¢6 lién quan dén viée gidm
doc luc cua virut.

Séang ché con dé cap dén ché pham sinh mién dich hoic vacxin chta virut
theo sang ché; vi du, virut séng nhugc doc. Virut nay ciing cé thé dugc lam vo
hoat trong ché pham; nhung c6 thé c6 loi néu virut ndy 1a virut cim lgn séng
nhugc doc. Tiép theo, sang ché dé cap dén phuong phap san xuét va/hogc bao ché
ché pham nay; vi du, nudi ciy hodc phét trién hodc nhan gidng virut trén hoic
trong moi truong thich hop, thu hoach virut nay, tuy ¥ lam vé hoat virut ndy, va
tly ¥ trén v6i chit mang, ta duogc, chat pha lodng hoic chit din va/hodc t4 chét
va/hodc chit 6n dinh ding trong thii y hodic duge dung thich hgp.

Tinh trang k¥ thuit ctia sang ché

Virut cim c¢6 mot s6 co ché dé tranh dap tmg mién dich dich thé cua vat
chii chéng hemagglutinin (HA) 13 chét tro giup cho sy xam nhép cua virut. Viéc
sip xép lai cac doan cua hé gen c6 thé din dén thay d6i tinh khang nguyén dong
thoi tich iy dan din cac dot bién din dén bién dong di truyén cuén troi
(Desselberger U, va céc dong tac gia, 1978, Schild G, va cac ddng tac gia, 1974).
Ngoai dot bién trong cac epitop cia khang nguyén HA c6 thé anh huéng dén kha
ning nhan dién HA dot bién cua cac khéang thé di ton tai tir tru('ré, cac dot bién
trong qua trinh glycosyl héa duoc lién két N cia HA c6 thé giip virut tranh bi
nhan dién béi khing thé bang cach thay déi 16p oligosacarit bao quanh HA
(Schulze IT, 1997). Cac gdc glycan c6 thé han ché viéc gin két mot sb khang thé
v6i epitop ctia chiing, dan dén 1am mAt kha ndng nhan dién va sinh mién dich cia
khang thé trong hién tugng dugc goi 14 che chin glycan (Wanzeck K, va cac dong
tac gia, 2011, Wei C-J, va cac dong tac gia, 2010). Ngoai ra, s& tdt hon néu dot
bién va bién dong di truyén xay ra & cac vi tri trong dau hinh ciu cua HA khong
dugc glycan bao vé (Das SR, va céc dong tac gia, 2010). Céc gbc glycan con dnh
hudng dén viéc gan két thu thé va do do6 c6 thé anh huéng dén dong hoc sao chép
cua virut.
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Su tién héa ciia virut cum thudong bao gdm cac thay dbi vé sb lugng va dia
diém cua cac vi tri glycosyl héa (Long J, va cac ddng tac gia, 2011). Pdi v6i virut
H3N2, s6 vi tif glycosyl hoa d3 ting tir hai dén muoi trong 40 nim gin day (4).
Tuy nhién; HA"duc;c glycosyl héa tang dan c6 lién quan dén sy giam doc luc &
chudt va giam kha ning sao chép ctia virut (Das SR, va cic dong tic gia, 2011,
Vigerust DJ, va cac ddng tac gia, 2007). Trong khi viéc glycosyl hoa tang dan c6
thé bao vé HA khoi cac khang thé trung hoa, thi 4i luc cia virut déi voi cac thu
thé t& bao duong nhién bi giam (Abe Y, va cac ddng tac gia, 2004, Das SR, va céc
dong tac gia, 2011). Ngoai ra, cac dot bién b trong HA hodc neuraminidaza (NA)
14 can thiét dé can bang viéc gin két thu thé va giai phong hoat tinh (Wagner R, va
cac dong tac gia, 2000). Cac dot bién bu ndy trong NA lién quan dén viéc thu
nhan tinh khang tu nhién véi cac chit e ché NA (Hensley SE, va cac dong tac
gia, 2011).

Nhiéu giéng di truyén va khac biét vé mit khang nguyén cia virut ciim lon
hién dang luu hanh & lon, bao gdm cac virut HINT va HIN2 nhém B, y va 8, ciing
nhu phén typ H3N2 (Lorusso A, va cac dong tac gia, 2012). Nhém & ban diu duoc
chia nhé thanh hai phan nhém (8- va 8-II), tuy nhién, nghién ciru gin ddy da
ching minh ndm phan nhom di truyén khac biét (6-A, 8-B, 8-C, 8-D, 6-E) thé hién
it nhat ba nhém khac biét v& mat khang nguyén (Hause BM, va cac dong tac gia,
2011, Vincent AL, va cc dong tac gia, 2009).

Trong khi c4c vacxin chira virut chét ¢6 hiéu qua khi cac chung vacxin nay
tuong hop vé6i virut trén thuc dia, thi mac d6 dot bién nhanh cta virut cim doi hoi
phai thay d6i chiing thudong xuyén dé bao dam viéc tuong hop di truyén va khang
nguyén giita ching vacxin va cic virut dang luu hanh. Ngoai ra, nhiéu phén typ
va gidng dang luu hanh ddng thoi & lon thudng cdn nim ching vacxin hodc nhidu
hon d bao gdm céc dai dién ctia mdi loai. Vacxin séng don tao ra phd mién dich-
rong dem lai tién bod dang ké trong cac chuong trinh stc khoe dan lon. '

Ban chit ky thuat ciia sang ché

Muc dich cua sang ché 1a @ xuit vacxin nhuge doc cling nhu mo ta
phuong phép diéu tri va du phong nhidm virut cam lon.

Theo mdt phuong 4n, vacxin nay chira virut cim nhuge doc, da duoc bién
d6i dé biéu hién gen HA c¢6 cac vi tri glycosyl héa bd sung so v6i ching gbc cua
no.

Theo mot phuong 4n cu thé, cac gen HA va/hodc san phidm chira gen nay
c6 cac bién ddi gidng nhau nhu dugc néu trong cc trinh tr SEQ ID NO:17 va 21;



30754

SEQ ID NO:17 va 23; SEQ ID NO:18 va 22; hodc SEQ ID NO:18 va 24. Theo
mot phuong 4n khac nita, cac gen HA va/hodc san phdm chira gen ndy c6 it nhat 1
trong s 5 bién dbi. Theo phuwong 4n cu thé hon, cac gen HA va/hodc san phdm
chira gen ndy c6 4 hodc 5 bién dbi, ddn dén +4 va +5 vi tri glycosyl hoa, so vé6i
cac san phdm chtra gen HA gdc.

Mot muc dich khac cta sang ché 1a d& xudt ADN b6 trg va/hoic plasmit dé
st dung trong k§ thudt di truyén ngugc nhdm tao ra virut cim nhugce ddc theo
sang ché. Theo mot phuong an, it nhat mot tfong s& cac ADN bd tro va/hodc
plasmit chira trinh tu HA ¢6 sb vi tri glycosyl héa ting so véi trinh ty nhu duoc
néu trong SEQ ID NO:18.

Theo mdt phuong 4n cu thé, trinh tu HA 13 nhu dugc néu trong cac SEQ
ID NO:21 hodc 23.

Sang ché con dé xuét cac ching virut cim nhugc ddc mdi, tao ra tdc dung
mién dich bao vé an toan, ¢6 hiéu qua, va réng. So v6i ching virut cim gdc, cac
ching nhugce doc co thé co cac vi tri glycosyl hoa bd sung va/hodc cac vi tri
glycosyl hda gia dinh dugc ma héda bdi cadc gen HA cia ching, ma su ¢6 mét cua
chung lién quan dén doc luc giam.

Do 46, sang ché dé xuét virut dot bién chira (cac) dot bién trong mdt hodc
nhiéu trinh tu axit nucleic, so vdi virut kiéu dai/gdc, chiing lam cho virut dot bién
nay bi nhugc ddc so véi cac virut goe, virut gbe nay chira cac axit nucleic ma hoa
protein HA kiéu dai. Trong ban mb ta ndy, protein HA “kiéu dai” 1a protein c6 s6
vi tri glycosyl héa va/hodc s6 vi tri glycosyl héa gia dinh gidng véi trinh tu nhu
dugc néu trong SEQ ID NO:18.

Theo mot phuong an cu thé, virut dot bién chira trinh tu axit nucleic VRNA
tuong tng voéi (tic 1a bu nguoc va cé uraxil thay cho thymidin) trinh tu ADN
duoc néu trong cac SEQ ID NO:21 hoic 23, mi héa cac peptit 1an lugt nhu duge
néu trong cac SEQ ID NO:22 hodc 24, va lam cho virut dot bién nay bi nhugc
doc/khoéng c6 tinh doc so véi virut kiéu dai/gbe c6 tinh ddc.

Trong ban mo ta nay, thuat nglt “gen” s€ dugc st dung véi nghia rong, va
s& bao gdm ca cac trinh ty ma héa va khong mi héa (tic 14 cac trinh tw didu hoa
trude va sau, trinh tu khéi dong, 5°/3° UTR, céc intron, va exon). Khi chi dé cap
dén trinh tr m3 héa cua gen, thi thuat ngir “trinh tr ma hoéa ciia gen” hodc “CDS”
(coding sequence) s& dugc sir dung thay thé cho nhau trong sudt ban mé ta nay.
Khi axit nucleic cu thé dugc ban luan, vi du, trinh tu nhu duge néu trong SEQ ID
NO:17 (twong dwong trinh tr ADN ctia s¢i “c6 nghia” cia ARN bd sung ctia virut

gbc), ngudi ¢ hidu biét trung binh trong linh vuc s& cé ngay tat ca cic dang c6
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thé thu duoc tir trinh tu nay (ARN thong tin, vARN, ARN bd sung, ADN, protein,
v.v.). Vi duy, virut cam 1a virut c6 ARN don s¢i (single strand RNA - ssRNA) am.
Dé sao chép, ssRNA 4m ciia né (trong ban mé ta nay duoc goi 13 “vARN”) phai
dugc phién ma thanh ARN duong hodc c¢6 nghia (trong ban mo ta nay duoc goi la
“ARN bd sung™). B6 may té bao chi dugc két nap dé sir dung ARN bb sung dé
tao ra cac protein ctia virut va vARN. Ngudi c6 hiéu biét trung binh trong linh vuc
k§ thudt nay bang cach sir dung ma di truyén di biét co thé d& dang thu dugc
vARN, ARN bb sung, va c4c trinh tir peptit tir trinh tur ADN.

Theo mot phuong 4n cu thé, céc vacxin nhuge doc con chira ta chét. T4
chét c6 thé 13 chit bat ky lam ting va/hoic ting thém dap tmg mién dich so vai
vacxin nhuoc doc don 1&. Cac t4 chit dung qua niém mac, bao gdm chitosan va _
cic dan xuét cua nd, 1a dic biét hitu ich dbi v6i cac vacxin nhuge doc dung qua
dudng miéng theo sang ché.

Sang ché con mo ta phuong phap giy dap tmg mién dich (hodc sinh mién
dich) hodc bao vé chéng virut cum, ciing nhu phwong phap phong ngira hodc diéu
tri bénh cim, hodc (c4c) tinh trang bénh do virut cim gay ra, bao gdm buéc cho
cac dong vat co6 nhu cau dung virut nhuge ddc, hodc ché phém chira virut nhuoc
ddc nay.

Bo kit chira it nhit 1a ching virut cim nhuge doc va hudng dan st dung
ciing dugc dé xuit.

Céc phuong 4n nay va cac phuong an khac duge bdc 16 hodc 13 hién nhién

tir va duge bao gdm trong phdn mé ta chi tiét dudi day.

MBS ta viin tit cac hinh vé

Sang ché, bao gdm cac phuong 4n tbt nhat dbi véi ngudi co hiéu biét trung
binh trong linh virc k§ thuat ndy duge mé ta ddy d va 16 rang trong phan con lai
clia ban md ta v6i chi giai bang cac hinh vé& kém theo, trong do:

Fig. 1 thé hién kidu gen cua virut duoc tao ra bang cach di truyén nguoc;

Fig. 2 13 su bét cap axit amin gitta SEQ ID NO:18 (protein HA cua virut
cim gbc) va SEQ ID NO:22 (protein HA ciia thé dot bién glycosyl héa n+5);

Fig. 3 1a d0 thi sy sinh truéng ciia cac té bao nudi cdy cta virut cim gbc va
virut ciim thé dot bién glycosyl hoa ¢6 1 dén 5 vi tri glycosyl héa bd sung trong
gen HA ciia chiing so véi virut gdc;

Fig. 4 12 bang liét ké cac SEQ ID trong sang ché.

M0 ta chi tiét sing ché
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Sang ché dé xuét cac trinh tu nucleotit va cac gen lién quan dén viéc 1am
gidm doc luc cua vi sinh vat, nhu virut, vi du, virut cm, cac san phém (vi du,
protein, khang nguyén, chét khang nguyén, epitop) dugc mi hoa béi cac trinh tu
nucleotit, phurong phap tao ra cac trinh tu nucleotit ndy, cic san phdm, vi sinh vat
nay, va st dung ching, nhu dé bao ché vacxin hoic cac ché pham sinh mién dich
hodc dé gdy ra dap ung mién dich hoc hoic d4p tmg mién dich hodc lam vecto, vi
du, 1am vecto biéu hién (vi du, vecto biéu hién in vitro hodc in vVivo).

Cac dot bién duogc dua vao cac trinh tu nucleotit va gen cuda vi sinh vét tao
ra cac thé dot bién nhuge doc méi va khong hién nhién. Cac thé dot bién nay 1a
hiru ich d& san xudt ché phdm sinh mién dich séng nhuoc doc hodc vacxin sbéng
nhugce doc cd mirc do sinh mién dich cao.

Viéc nhén dién cac dot bién tao ra cac trinh tu nucleotit va cac gen méi va
khong hién nhién, ciing nhu cac san phdm gen méi va khéng hién nhién duoc ma
héa bdi céc trinh tu nucleotit va cac gen nay.

Theo mdt phuwong 4an, sang ché d& xuit ching virut cim lon tang glycosyl
héa nhuge ddc ¢ kha ning tao ra dap tmg mién dich an toan va hiéu qua & loai
lon chéng virut cim hodc cic bénh do virut cim giy ra. Theo mot phuong an,
ching nay c6 thé ma hoa gen HA c6 it nhit 1 vi tri glycosyl héa bd sung so véi
ching gbc c6 tinh doc.

Theo mdt phwong 4n khac, ching nhuge doc nay cé thé ma hoa gen HA ¢6
4 hoidc 5 vi tri glycosyl hoa bd sung so véi ching gde c6 tinh doc. Theo mot
phuong 4n cu thé, cac vi tri glycosyl héa ciia chung ndy dwoc chon tir S7IN,
KO90N, L173T, P287T, va K294T, vdi vi tri cua cac thay d6i cua axit amin dua
trén gen HA ¢6 trinh tu nhu dugc néu trong SEQ ID NO:18.

Theo mot phuong an, protein HA dugc tao ra bdi chung virut cim nhuoc
doc c6 trinh tu nhu duge néu trong SEQ ID NO:22 hoic trinh t ¢6 d6 ddng nhét
bang it nhit 90% so v&i SEQ ID NO:22 ¢6 céc vi tri sau ¢ cac axit amin nhu sau:
71N, 90N, 173T, 287T, va 294T.

Theo mot phuong én khac, virut cim nhuge doc nay tao ra protein HA cé
trinh tu nhu dugc néu trong SEQ ID NO:24 hoac trinh tu ¢6 do dé)ng nhét b?‘mg it
nhat 90% so v6i SEQ ID NO:24 ¢6 cac vi tri sau ¢b cac axit amin nhu sau: 71N,
90N, 173T, 287T.

Theo mot khia canh khac, sang ché dé xuét ché phém mién dich chtra
chung virut cim nhuge doc, ma hoa protein HA tang glycosyl hoa. Theo mét
phuong 4n, ché phdm nay c6 thé con chira chit din, chit pha loing hoic ta duge
dugc dung hodc dung trong thu y.
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Theo mot phuong an, ché phdm nay tao ra dap tmg mién dich bao vé & loai
“lon chéng nhiém virut cam lon c6 tinh doc. Theo mot sé phuwong 4n, ché phdm
nay con chtra it nhit mot khang nguyén bd sung lién quan dén mam bénh khong
phai 12 virut cim lon.

Theo mét phuong 4n khac, it nhat mot khang nguyén bd sung nay duogc
chon tr M. hyo, PCV2, PRRSV, SIV hodc mam bénh khéc c6 kha ning nhiém va
gdy ra chimg bénh hoic man cam véi ching bénh & loai lon, hodc két hop cua
chung.

Theo mdt phuong 4n, sang ché mb ta phuong phap ching ngira dong vét
bao gdm it nhit mot 1an ding ché phdm chira céc trinh ty ma hoéa protein HA ting
glycosyl hda cta virut cim. Theo mdt phuong 4an khéc, loai lon nay 1a Ign ndi tir 3
tuan dén 6 tudn trude khi dé. Theo mot phuong an khéc nfia, lgn con thu dugc c6
thé c6 ty 1€ mic bénh va/hoac ty 1é chét giam so vdi lon con thu dugc tir lon nai
chua dugc ching ngira.

Theo mét phuong an khac, sang ché d& xuét ché phdm chira nhiéu vecto dé
tao ra virut cim lon nhuge doc bao gém vecto chira trinh tu khéi dong duoc lién
két c6 diéu khién v6i ADN bd sung ctia HA ctia virut ctim, trong d6 ADN bd sung
cia HA ma héa cac vi tri glycosyl hoa b sung so v6i HA duoc ma héa boi ching
virut cim lon gdc ¢6 tinh doc. Theo mot phuong an cu thé, cac vi tri glycosyl hoa
bd sung dugc chon tir S7TIN, KON, L173T, P287T, va K294T, va vi tri clia cac
thay d6i ciia axit amin 13 dua trén gen HA c6 trinh tu nhu dugc néu trong SEQ ID
NO:18.

Theo mot phuong an, ADN bd sung cua HA dé tao ra virut cim nhuoc doc
ma hoa protein nhu duge néu trong SEQ ID NO:22. Theo mot phuong 4n khéc,
ADN bb sung ctia HA m3 héa protein nhu dugc néu trong SEQ ID NO:24.

Theo mot phuong 4n, sang ché md ta phuwong phap tao ra virut cam, bao
~gdm budc: cho t& bao tiép xic véi mét trong cac ché phdm theo sang ché véi
luong hitu hiéu dé thu duge virut cam c6 tinh 14y nhiém. Theo médt phuong 4n,
phuong phép nay con bao gdm budc phan lap virut.

Theo mdt phuong 4n khac, sang ché mé ta phuong phép tao ra phuong tién
phan phéi gen, bao gdm bude: cho t& bio tiép xiic v6i ché phdm theo sang ché voéi
luong hitu higu dé thu duge virut cam, va phéan 1ap virut nay. Sang ché con dé
xuét té bao dugc tiép xic v6i ché pham theo sang ché.

Theo mot phuong 4n, sang ché dé xuat té bao ciia dong vat c6 xuong séng
chtra nhiéu vecto dé tao ra virut cim lon nhugc doc bao gff)m vecto chira trinh tu

khéi dong dugce lién két co di€u khién véi ADN bo sung cia HA cua virut cim,



30754

trong d6 ADN bb sung ctia HA mi héa céc vi tri glycosyl hoa bd sung so v6i HA
duoc ma héa bdi chung virut cam lon gbe c6 tinh doc.

Sang ché ciing d& xuit cac san phim gen, tao ra cic khing nguyén, chat
khang nguyén va epitop, va hiru ich lam cac san phim gen dugc phan 14p.

Céc san phim gen duogc phan lap ndy, cling nhu céc epitop cla chiing, cling
hitu ich dé tao ra khang thé, cac khang thé nay hitu ich trong céc tmg dung chén
doan.

Céc san pham gen, ¢6 thé cung cp hoic tao ra epitop, khang nguyén hoic
chét khang nguyén, ciing hitu ich cho cic ché pham sinh mién dich hoic mién
dich, cling nhu céc vacxin.

Theo mot phuong an, sang ché dé xuét virut chira dot bién gidm ddc luc
trong trinh ty nucleotit hodc gen trong do dot bién nay bién ddi hoat tinh sinh hoc
ctia polypeptit hodc protein dugc mi héa bdi gen, dan dén doc luc cua virut duge
lam giam.

Didc biét 1a, sang ché dé cap dén cac ching virut cim lon nhuge doc va
vacxin chtra cac ching nay, gy ra dép ing sinh mién dich & dong vét, cu thé 1a
cac ching virut cim lon nhugc doc gy ra, sinh hodc kich thich dap tng & loai
lon.

Céac ching virut cam lon nhuge doc cu thé can quan tdm c6 cac dot bién
trong gen, so v&i ching géc c6 tinh doc kiéu dai, lién quan dén doc luc. Nhan théy
rang ngodi cac ching cé cac dot bién dugc néu, cac ching nhuoc ddc co sb dot
bién bat ky trong céc gen doc luc duge boc 16 co thé duoc st dung trong thuc
hanh sang ché nay.

Theo mot phuong an khac, cac ching virut cim lgn nhuge doc méi duoc
bao ché thanh vacxin an toan, hiéu qua chéng virut cum lon va bénh nhiém / cac
bénh do virut cum lgn gay ra.

Theo modt phuong an, vacxin chira virut cim lon con chua ta chét. Theo
mdt phuong 4n cu thé, ta cht nay 13 ta chit ding qua niém mac, nhu chitosan,
chitosan dugc metyl hda, chitosan dugc trimetyl hda, hodc cac dan xuét hoic td
hop ctia chling.

Theo mét phuong 4n, ta cht nay bao gdm vi khuin va/hodc virut nguyén
ven, bao gém H. parasuis, clostridium, virut influenza & lgn (swine influenza
virus - SIV), circovirut & Ign (porcine circovirus - PCV), virut gy hoi chimg sinh
san va hé hip & lon (porcine reproductive and respiratory syndrome virus -
PRRSV), Mannheimia, Pasteurella, Histophilus, Salmonella, Escherichia coli,

hoic t6 hop vi/hodc bién thé cua ching. Theo mdt s phuong 4n, ta chit nay 1am
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tang muc san sinh IgM, IgG, IgA, va/hodc td hop ctia chiing & dong vat.

“Khang nguyén” hodc “chét khang nguyén” c6 nghia la chit gy ra dap
tmg mién dich dic hiéu & dong vat chi. Khang nguyén nay cé thé bao gbm sinh
vat nguyén ven, dugc lam chét, nhugc doc hodc séng; tiéu don vi hodac mot phén
cua sinh vat; vecto tai td hop chirta doan xen c6 dic tinh sinh mién dich; doan hoic
manh ADN c6 kha ning gy ra ddp ing mién dich khi trinh dién v6i dong vat chu;
polypeptit, epitop, hapten, hoic t6 hop bat ky ctia ching. Theo cach khéc, chét
khang nguyén hoic khang nguyén cé thé bao gbm doc té hodc khang doc to.

Céc thuat ngir “protein”, “peptit”, “polypeptit” va “manh polypeptit” dugc
sit dung thay thé cho nhau trong ban mé ta nay dé chi cac polyme chira cac gbc
axit amin c6 do dai bat ky. Polyme nay c6 thé ¢ mach thiang hoic mach nhanh,
n6 ¢6 thé bao gf‘)m cac axit amin dugc cai biényhozfic cac chét tuong tu axit amin,
va né c6 thé bi gian doan boi cac gbc hoa hoc khong phai axit amin. Cac thuat
ngtr nay ciing bao gébm polyme axit amin dugc cii bién mot cach tu nhién hoic
bang cach can thiép; vi du, tao ra lién két disulfua, glycosyl hoa, lipit héa, axetyl
héa, phosphoryl héa, hodc thao tic hodc cii bién khac bat ky, nhu lién hop véi
thanh phin danh d4u hodc c¢6 hoat tinh sinh hoc.

Thuét ngit “polypeptit sinh mién dich ho#c khéng nguyén” dugc st dung
trong ban mé ta nay bao gdm cic polypeptit c6 hoat tinh mién dich v6i nghia 1a
ngay khi duoc ding cho vat chu, n6 c6 thé gy ra dap tmg mién dich kiéu dich thé
va/hodc té bao truc tiép chéng lai protein. Tét hon 142 manh protein 1a manh co
hoat tinh mién dich gin giéng nhu protein toan phan. Do d6, manh protein theo
sang ché bao gém hodc vé co ban duge cAu thanh tir hodc g@)m c6 it nhat mot
epitop hodc yéu t& quyét dinh khang nguyén. Protein hodc polypeptit "sinh mién
dich", duoc st dung trong ban mé ta ndy, bao gom trinh trr co chiéu dai day da
cﬁa protein, chét twong tu clia ching, hoic cac manh sinh mién dich cta chung.
"Manh sinh mién dich" ¢6 nghia 12 manh cia protein bao gdbm mdt hoic nhiéu
epitop va do d6 gy ra dp mg mién dich dugc mo ta trén ddy. Cdc manh nhu vay
¢6 thé duge nhan dién bing cach st dung mot sb k§ thuét bat ky trong sb cac ky
thuat 14p ban dd epitop da biét trong linh vuc nay. Xem, vi du, Epitope Mapping
Protocols in Methods in Molecular Biology, Vol. 66 (Glenn E. Morris, Ed., 1996).
Vi du, céc epitop thing c6 thé duoc xac dinh bang cach, vi du, téng hop dong thoi
mot sb lugng 16n cac peptit trén gia d rén, cac peptit nay twong tmg véi cac phan
cta phan tr protein, va cho cac peptit nay phan Umg v6i cac khang thé trong khi
c4c peptit ndy van duoc gin véi gia do. Cac ky thuat nay 1a di biét trong linh vuc
va dugc mo ta trong, vi du, patent My s6 4,708,871; Geysen va cac déng tac gia,
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1984; Geysen va cac dong tac gia, 1986. Tuong tu, c4c epitop cAu hinh riéng duoc
nhan dién d& dang bing cach xic dinh cdu hinh trong khong gian cua céc axit
amin nhu bing, vi duy, tinh thé hoc tia x va cong hudng tir hat nhan 2 chiéu. Xem,
vi du, céc quy trinh 14p ban dd epitop, néu trén. Cac phuong phép dac biét co thé
ap dung dugc cho cac protein cia 7. parva dugc md ta diy da trong
PCT/US2004/022605 dugc hop nhat vio ban md ta nay bang cach vién din toan
bo.

Nhu duogc ban luén trong ban mo ta nay, sang ché d& xuit cac manh va cac
bién thé c6 hoat tinh cia polypeptit khang nguyén. Do do, thuat ngit “polypeptit
sinh mién dich hodc khang nguyén” con bao gém su méat doan, thém doan va thay
thé vao trinh tu, mién 13 cac polypeptit nay cé chirc ning tao ra dap tmg mién dich
nhu duoc xac dinh trong ban mo ta nay. Thuat ngit "su bién ddi bao toan" chi sur
thay thé gbc axit amin bang mot gbc khac tuong tu vé mit sinh hoc, hoic sy thay
thé nucleotit trong trinh tur axit nucleic sao cho gbc axit amin duge ma héa khong
thay dbi hodc 1a mot géc khac tuong tu vé mat sinh hoc. Vé mit nay, su thay thé
duoc dic biét vu tién thuong s& dugc bao toan trong tu nhién, tic 1a sy thay thé
dién ra trong ho cé4c axit amin. Vi du, cdc axit amin n6i chung dugc chia thanh
bdn ho: (1) axit--aspartat va glutamat; (2) bazo--lysin, arginin, histidin; (3) khong
phan cuc--alanin, valin, leuxin, isoleuxin, prolin, phenylalanin, metionin,
tryptophan; va (4) phin cuc khong tich dién--glyxin, asparagin, glutamin, xystin,
serin, threonin, tyrosin. Phenylalanin, tryptophan, va tyrosin doi khi dugc phan
loai 14 céc axit amin thom. Vi du vé& cac bién dbi bao toan bao gdm su thay thé
mot géc ky nuéc nhu isoleuxin, valin, leuxin hodc metionin cho mdt géc ky nudc
khac, hoac su thay thé mot géc phan cuc cho mot géc phan cuc khéc, nhu su thay
thé arginin cho lysin, axit glutamic cho axit aspartic, hodc glutamin cho asparagin,
va c4c thay thé ﬁrong tu; hodc su thay thé bao toan twong tu clia axit amin bang
axit amin lién quan vé cdu tric ma s& khong anh hudng chi yéu dén hoat tinh sinh
hoc. Céc protein ¢6 trinh tu axit amin gin gibng nhu phén tir d6i chiéu nhung c6
su thay thé axit amin nho khéng anh huéng dang ké dén kha nang sinh mién dich
cua protein 13, do d6, thugc dinh nghia cia polypeptit d6i chiéu. Tét ca cac
polypeptit dugc tao ra béi cac bién d6i nay 12 dugc bao gdm trong ban md ta nay.
Thuét ngir "su bién ddi bao toan" ciing bao gbm viéc sir dung axit amin dugc thé
thay cho axit amin gdc khong dugc thé mién 13 cac khang thé dugc sinh ra béi
polypeptit dugc thé cling phan tng mién dich véi polypeptit khong dugc thé.

Thuét ngit "epitop" dugc ding dé chi vi tri trén khang nguyén hodc hapten

ma té bao B va/hodc té bao T dic hiéu déap tng voi. Thuat ngit nay cling dugce su
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dung thay thé cho "yéu t& quyét dinh khang nguyén" hoic "vi tri yéu t6 quyét dinh
khang nguyén". Cac khang thé nhan biét cting mét epitop c6 thé dugc nhan dién
trong thtr nghiém mién dich don gian thé hién kha ning ctia mot khang thé phong
bé gin két cia mot khang thé khac vai khang nguyén dich.

"Dép tmg mién dich" v&i ché phdm hodc vacxin 13 qua trinh trong vat chu

c¢6 dap tmg mién dich qua trung gian té bao va/hoic khang thé v6i ché phdm hoic
vacxin can quan tim. Thong thudng, "dap tmg mién dich" bao gb6m, nhung khong
chi gi6i han &, mdt hodc nhiéu tac dong sau: san sinh khang thé, té bao B, té bao T
hd tro, vi/hoic té bao T doc, hudng dac hidu dén khang nguyén hodc céc khang
nguyén duoc bao gdm trong ché phdm hoic vacxin cin quan tadm. T6t hon 13, vat
chui s& bhiéu hién dap tng mién dich tri liéu hoic bao vé sao cho tinh khang véi
viéc nhiém méi s& duge ting cudng va/hodc mirc 46 nghiém trong 14m sang cla
bénh dugc lam giam. Sy bao vé nay s& dugc minh hoa béi viéc giam hodc mét céc
triéu chimg va/hodc ddu hiéu bénh 1am sang thudng dugc biéu hién béi vat chit bi
nhiém, thoi gian hdi phuc nhanh hon va/hodc hidu gia virut dugc giam trong vat
cht bi nhiém.
“Pong vat” dugc du dinh bao gSm dong vat c6 va, chim, va cac loai twong tu.
Pong vat hodc vat chi dugce su dung trong ban md ta nay bao gém dong vat cé va
va ngudi. Dong vét nay c6 thé duge chon tir nhém bao gbm loai ngua (vi du,
ngua), loai chd (vi du, cho, ché soi, cdo, chd sbi déng ¢d, cho rung), loai meo (vi
du, su ttr, hd, meo nudi trong nha, méo hoang, meo 16n khac, va cac loai meo khac
bao gdm bao gépa va méo rung), loai clru (vi du, ciru), loai bo (vi du, gia stc),
loai lon (vi du, lon), loai chim (vi du, ga, vit, ngdng, ga tdy, chim ctt, ga 16i, vet,
chim ho sé, diéu hau, qua, da didu chau Phi, da diéu sa mac Uc va da diéu dau
meo), dong vat linh trudéng (vi du, bd bén héu, phu hau, khi, vuon, khi khong
dudi), chdn swong, ché bién, VA cé. Thuét ng@t “dong vat” con bao gdm dong vat
riéng & tht ca cac giai doan phat trién, bao gdm céc giai doan méi sinh, phdi va
thai.

Trir khi dwgc giai thich khac, tit ca cac thuét ngit ky thuat va khoa hoc
duoc st dung trong ban mé ta ndy c6 nghia giéng nhu thuong dugc hiéu bai
ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat ma sing ché nay thudc vé.
Céc thuét ngir dang sd it “mot” (“a”, “an”, va “the” trong ban mo ta tiéng Anh)
ciling bao gdm ca dang s6 nhiéu trir khi ngit canh chi rd khac. Tuong tu, tir “hogc”
duge du dinh bao gdm “va” trir khi ngit canh chi rd khac.

Luu ¥ rang trong sang ché nay va dic biét 13 trong yéu cau bao ho va/hodc

cac doan, cc thuit ngir nhu “gom c6”, “dugc bao gom”, “bao gom™ va céac thuat
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ngir twong tu c6 thé co nghia nhu duge quy dinh trong ludt patent M¥; vi du,
chung cé thé c6 nghia “g@)m ca”, “duogc gﬁ“)m ca”, “ké ca”, va cac nghia tuong tu;
va cac thuat ngit nhu “vé co ban dugc ciu thanh tir* va “y& co ban gém c6” ¢
nghia nhu dugc quy dinh trong ludt patent My, vi du, chiing cho phép cac phén tir
khong cin trich dan cu thé, nhung loai trlr cac phan tir dugc tim thdy trong giai
phép k§ thuat d3 biét hodc anh huéng dén tinh co ban hodc méi cia sang ché.

Ché pham |

Sang ché @& xuét vacxin hodc ché phém phong bénh ciim lgn ¢o thé chira
chiing virut cim lon nhuge doc va chét mang, ta dugc, hodc chit dan duoc dung
hodc dung trong thd y, gay ra, sinh hodc kich thich dap ung & dong vat.

Thudt ngir “axit nucleic” va “polynucleotit” dugc dung dé chi ARN hoic
ADN c6 mach théng hodc mach nhanh, sgi don hodc kép, hoic thé lai cua ching.
Thuét ngf nay ciing bao gdm thé lai ARN/ADN. Sau day 1a cac vi du khong nhim
muc dich gi6i han vé cac polynucleotit: gen hogc manh gen, exon, intron, mARN,
tARN, rARN, ribozym, ADN bé sung, polynucleotit tai t6 hop, polynucleotit phan
nhéanh, plasmit, vecto, ADN dugc phan lap c6 trinh tur bét ky, ARN duogc phéan lap
c6 trinh tu bét ky, mau do va doan mdi clia axit nucleic. Polynucleotit c6 thé bao
gém cac nucleotit dugc cai bién, nhu nucleotit duoc metyl héa va chét tuong tu
nucleotit, uracyl, cac duong khac va cac nhém lién két nhu cac nhanh floriboza va
thiolat, va nucleotit. Trinh tu cla cac nucleotit ¢ thé dugc cai bién tiép sau khi
polyme hoa, nhu bing céch lién hop, v6i thanh phin d4nh déu. Céc loai céi bién
khac duge bao gdm trong dinh nghia nay 1a gin mil, thay thé mot hodc nhidu
nucleotit ¢ trong tir nhién bang chat tuong tu, va dua bing cach nao d6 dé gin
polynucleotit vdi cac protein, ion kim loai, thanh phan danh diu, polynucleotit
hodc gi4 thé ran. Cac polynucleotit ndy c6 thé thu duoc bang cach téng hop hoa
hoc hodc thu duge tir vi sinh vat. |

Thuat nglr “gen” dugc st dung rong rai dé chi doan polynucleotit bat ky
lién quan dén chirc ning sinh hoc. Do @6, c4c gen bao gbm cac intron va exon nhu
trong trinh ty hé gen, hodc chi 13 trinh ty ma héa nhu trong cac ADN bd sung
va/hoic trinh tu didu hoa can thiét cho su biéu hién cta chung. Vi dy, gen ciing
duoc ding d& chi méanh axit nucleic biéu hién ARN thong tin hogc ARN chirc
nang, hoac ma héa protein dic hi€u, va bao gém cac trinh tu didu hoa.

Thanh phén sinh hoc “dugc phan 14p” (nhu axit nucleic hodc protein hodc
bao quan) dugc ding dé chi thanh phin da dugc tach hodc tinh ché gan hét khoi
c4c thanh phan sinh hoc khéc trong té bao ctia sinh vat trong d6 thanh phan nay c6
tu nhién, vi du, ADN va ARN nhiém sic thé va ngoai nhiém sic thé khac, protein,
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AR

va bao quan. Axit nucleic va protein da “duogc phan 14p” bao gbm axit nucleic va
protein dugc tinh ché bang cac phuong phép tinh ché chuin. Thuat ngit nay ciing
bao ham céc axit nucleic va céc protein duoc tao ra bang cong nghé tii td hop
cling nhu téng hop hod hoc.

Thuét ngit "su bién doi bao toan" chi su thay thé gbc axit amin bang mot
géc khac tuong tu vé mit sinh hoc, hodc su thay thé nucleotit trong trinh tu axit
nucleic sao cho gdc axit amin dugc ma héa khéng thay ddi hogc 1a mot gbc khac
tuong tu vé mit sinh hoc. V& mit nay, su thay thé duoc dic biét uu tién thuong sé
duogc bao toan trong tu nhién, nhu da mé ta trén day.

Thuét ngit “tai t& hop” c6 nghia 13 polynucleotit c6 ngudn gbc ban téng
hop, hodc téng hop khong cé trong tu nhién hodc dugc gén két véi mot
polynucleotit khac theo cAu triic khong tim thay duoc trong tu nhién.

“Di loai” c6 nghia la phén tr co nguén géc tir thuc thé khac biét vé mat di
truyén so voi phén con lai cua thuc thé ma no6 duge so sanh. Vi du, polynucleotit
¢6 thé dugc dua vao plasmit hodc vecto ¢6 ngudn goc tir ngudn khac bing k§
thuat x ly di truyén, va la polynucleotit di loai. Trinh tu khdoi d@ng duoc tach
khoi trinh tw m3 héa nguyén thé ciia né va duoc lién két c6 diéu khién véi trinh tu
ma hda khac trinh tr nguyén thé 13 trinh tu khoi dong di loai.

Céc polynucleotit theo sang ché ¢6 thé bao gdm céc trinh tu bd sung, nhu
cac trinh tu m3 héa bd sung trong cung don vi phién mi, cac yéu t6 diéu khién
nhu trinh tw khéi dong, vi tri gin két ribosom, 5°UTR, 3°UTR, ving két thic
phién m3, vi tri polyadenyl hoa, don vi phién ma bd sung dudi su diéu khién cua
trinh tur khoi dong cung hodc khac, céc trinh tu cho phép tach dong, biéu hién, tai
t6 hop twong ddng, va bién nap ctia té bao ch, va cu trac nhu vy bat ky nhu co
thé mong mudn dé dé xuét cac phuong 4n clia sang ché.

Phuong phép st dung va vat phim san xudt

Sang ché bao gdbm cac phuong 4n vé phuong phap sau. Theo mot phuong
4n, sang ché mo ta phuong phép ching ngira dong vét bao gdm budc cho dong vt
nay dung ché phim chia chiing virut cim lon nhuge doc va chit mang, ta dugc,
hodc chit din dugc dung hodc dung trong thu y. Theo mdt khia canh ctia phuong
an nay, dong vat nay la lon.

Theo mdt phwong 4n clia sang ché, ché do chiing ngira nhic lai c6 thé dugc
ding, ché d6 nay bao gbm it nhit mot 1an ding co ban va it nhat mot 1an dung
nhic lai bing cach sir dung it nhat mét polypeptit, khang nguyén, epitop hodc chat
khang nguyén thoéng thudong. Thong thuong, ché pham mién dich hodc vacxin

dugc sir dung trong 1an ding co ban vé ban chat 13 khac v6i ché pham mién dich
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hodic vacxin dugc st dung dé nhic lai. Tuy nhién, lvu ¥ ring ché phidm gibng
nhau c6 thé duoc sir dung trong 1an ding co ban va 1in dung nhéc lai. Quy trinh
ding nay duoc goi 13 “ching ngira nhic lai”.

Ché d6 chung ngira nhic lai bao gom it nhit mot 1an ding co ban va it nhét
mot 14n dung nhic lai bang cach s dung it nhit mot polypeptit thong thudong
va/hodc cac bién thé hodc clia chung. Vacxin duoc sir dung trong 1an ding co ban
c6 thé khac vé ban chit vai vacxin duge st dung lam vacxin nhéc lai sau d6. Lan
dung co ban c6 thé bao gdbm mét hodc nhidu lan ding. Tuong tu, 1an dung nhic lai
c6 thé bao gdm mét hodc nhiéu 1an dung.

Thé tich lidu cta ché phdm dbi véi loai dich 1a dong vat ¢ v, vi dy, thé
tich lidu ctia ché phim ding cho lon hoic loai Ign, tinh theo khang nguyén cua
virut, thudng nam trong khoang tir 0,1 dén 2,0 ml, nim trong khoang tir 0,1 dén
1,0 ml, va nim trong khoang tir 0,5 ml dén 1,0 ml.

Hiéu luc cua vacxin cd thé duoc kiém tra & khoang 2 dén 4 tudn sau lan
ching ngira cudi cling bang cach thir nghiém gy nhiém dong vat, nhu loai lon,
bang ching virut cim lon c6 tinh doc. Cé hai ching dong loai va di loai dugc sir
dung dé gy nhiém dé thir nghiém hiéu luc cta vacxin. Pong vat ndy co thé dugc
gay nhidm bang cach tiém IM (trong co) hoic SC (duéi da), phun xit trong mili,
trong mit, trong khi quan, va/hoic qua dudng miéng. Cac mau tir cac khop, phdi,
nao, va/hodc miéng cod thé dugc thu trude va sau khi gdy nhiém va ¢ thé duogc
phan tich sy c6 mat ciia khéng thé dc hiéu véi virut cam lon.

Céc ché phim chira ching virut nhugc ddc theo sang ché duge st dung
trong quy trinh ching ngira nhic lai 13 chira chét din, chét pha lodng hoic ta dugc
duoc dung hodc dung trong thu y. Cac quy trinh theo sang ché bao vé dong vat
khoi virut cam lon va/hodc phong ngira tién trién ctia bénh & dong v4t bi nhiém.

Céc 1an dung khac nhau tdt hon 1a duoc thuc hién cich nhau tir 1 dén 6
tudn. Theo mét phuong an, khoang thoi gian dugc wu tién 14 tir 3 dén 5 tuan, va
t8i wu 12 4 tuan, viéc nhic lai hang nam cling dugc du tinh. Cdc dong vat, vi du,
lon, ¢6 thé it nhat 3-4 tuin tudi tai thoi diém ding dau tién.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay cin hiéu ring sang ché
trong ban mo ta nay dugc dwa ra bing cac vi du va sang ché nay khong bi giéi han
& d6. Tir boc 16 trong ban mo ta nay va hiéu biét trong linh vuc, ngudi ¢6 hidu biét
trung binh trong linh vire nay c6 thé xac dinh s6 14n ding, duong ding, va cac lidu
dugce st dung cho mdi quy trinh tiém ching, ma khéng can thir nghiém qui mirc
bat ky.

Theo mdt phuong an thuc hién khac, sang ché d& xuét bd kit dé thuc hién
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phuong phap gdy ra hodc sinh ddp tmg mién dich hodc bao vé chdng virut cim
lon & dong vat bao gém ché phém mién dich hodc vacxin chtra virut cim lon
nhuoc doc va hudéng dan dé thue hién phuong phap phan phdi mét lwong hiru hidu
dé gy ra dap tng mién dich & dong vat.

Theo mdt phuong an thuc hién khac, séng ché dé xuét bo kit dé thuc hién
phuong phéap gy dap tmg mién dich hodc bao vé chdng virut ciim lon & déng vat
bao gém ché phém hodc vacxin chra chiing virut cim lgn nhuge doc theo sang
ché, va huéng din dé thuc hién phuong phap phan phdi mot lugng hitu hidu dé
gay ra d4p (mg mién dich & dong vat.

Theo mot khia canh khéc nita, séng ché dé cap dén bo kit dé chung ngtra
nhic lai theo sang ché nhu d& mé ta trén day. Bo kit ndy c6 thé bao gdm it nhét
hai lo: lo thir nh4t chtra vacxin hodc ché phdm dé ching nglra co ban theo sang
ché, va lo tht hai chta vacxin hodc ché phdm dé ching ngira nhic lai theo sang
ché. Bo kit nay c6 thé chira mét cach thuan 1oi lo bd sung thir nht hozc thi hai dé
chiing ngira co ban bd sung hodc ching ngira nhic lai bd sung.

Céc chit mang hoic chat din hoic ta duoc duoc dung hodc ding trong thii
y 1a d3 biét 3 dbi v6i nguoi c6 hidu biét trung binh trong linh vuc k¥ thuét nay.
Vi du, chét mang hoac chit dan hoic ta duge dugc dung hodc dung trong tht y c6
thé 13 dung dich NaCl 0,9% (vi du, nuéc mudi sinh 1y) hoic dung dich dém
phosphat. Chéat mang hodc chit dan hoic ta dugc duoc dung hodc dung trong thi
y khac ma c6 thé duge sir dung trong phuong phap theo sang ché bao gbém, nhung
khéong gioi han &, poly-(L-glutamat) hodc polyvinylpyrolidon. Chat mang hozc
chét dan hodc ta dugc duoc dung hodc dung trong thi y c6 thé 12 hop chat bat ky
hodc t6 hop cac hop chat tao thuan loi cho viéc ding vecto (hodc protein dugc
biéu hién tir vecto theo sang ché in vitro); mot cach thuan loi, chét mang, chit dan
hodc t4 dugc nay cé thé tao thuan loi cho viéc chuyén nap va’hodc cai thién viéc
bao quan vecto (hodc protein). Céc lidu va thé tich lidu dugc ban luan trong ban
md ta nay trong phin mé ta chung v ciing ¢6 thé duoc x4c dinh béi ngudi ¢ hidu
biét trung binh trong linh vuc tir viéc doc ban mé ta nay két hop vé6i hiéu biét
trong linh virc, ma khong can thir nghiém qua mirc bat ky.

Céc ché phdm mién dich va vacxin theo sang ché c6 thé bao gdm hoic vé
co ban bao gdm mdt hodc nhidu ta chit. Cac t chét thich hop dé st dung trong
thue hién sang ché 13 (1) polyme ciia axit acrylic hodc metacrylic, anhydrit maleic
va cac polyme din xuit alkenyl, (2) céc trinh ty kich thich mién dich
(immunostimulating sequence - ISS), nhu trinh tu oligodeoxyribonucleotit c6 mot
hodc nhiéu don vi CpG khong dugc metyl hoa (Klinman et al., 1996;
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W098/16247), (3) nhil twong diu trong nude, nhu nhii tvong SPT duge mo ta &
trang 147 ctia “Vaccine Design, The Subunit and Adjuvant Approach” dugc cong
b6 béi M. Powell, M. Newman, Plenum Press 1995, va nhil tuong MF59 dugc md
ta & trang 183 cia cung tai li€u nay, (4) lipit cation chua mudi amoni bac bbn, vi
du, DDA (5) xytokin, (6) nhdm hydroxit hodc nhém phosphat, (7) saponin hodc
(8) c4c ta chit khac duoc ban luin trong tai liéu bat ky duge trich din va duge hop
nhét bang cach vién din vao ban mod ta nay, hodc (9) t6 hop hoidc hén hop bét ky
clia cac chit ndy.

Theo mdt phuong 4n, cc ta chit bao gdm cac chat thic ddy su hip thu cai
thién qua 16p niém mac. Mot s6 vi du bao gém MPL, LTK63, cac ddc té, cac vi
hat PLG va mét sd chét khac (Vajdy, M. Immunology and Cell Biology (2004)
82, 617-627). Theo mét phuong an, ta chét nay c6 thé 1a chitosan (Van der
Lubben va céc ddng tac gia 2001; Patel va cic dong tac gia 2005; Majithiya va
céc ddng tac gia 2008; patent M¥ s6 5,980,912).
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Virology 83:10309-10313.
Du6i day sang ché s& dugc mé ta thém bang cac vi du khong mang tinh giGi

han sau.

Vi du thue hién sang ché
Vidu 1 — Tao virut cim lon tang glycosyl hoa
Nguyén liéu/Phuong phdp.

Céac miu 1am sang (gac thim miii hoic mé phdi) duoc thu tir lon biéu hién
bénh gidng cim va duoc dem phéan lap va mé ta dic diém cua virut (thir nghiém
chn doan thudong quy). Viéc phan 1ap virut duoc thuc hién trén cic té bao tinh
hoan lon (swine testicle - ST) dugc phat trién trong DMEM chira 5% huyét thanh
thai bd & nhiét do 37°C véi 5% CO,. Dé nhan giéng virut, huyét thanh thai bod
duogc loai bo khoi DMEM. Cac t& bao 293T va MDCK duogc nhan gidng trong
DMEM chira 10% huyét thanh thai bd. ARN duoc thu lai tir dich nuéi cdy thu
duogc cua té bao bi nhiém bang cach st dung b kit phan 14p virut 5x MagMax-96
(Life Technologies).

Hé gen hoan chinh cua virut duoc khuéch dai bang cach str dung phuong
phap PCR phién m3 nguoc da doan da biét (Zhou B, va cic dong tac gia, 2009).
Thu vién cADN (ADN bd sung) cua virut dugc tao ra béng cach st dung bo kit
NEBNext Fast DNA Fragmentation and Library Prep Set 4 theo huéng dan cia
nha san xuit (New England Biolabs) vé&i ngoai 1é 12 doan thich tmg ctia bo kit
dugc thay thé bang doan thich ing dugc ma vach (Ion Xpress Barcode Adaptor 1-
16 Kit, Life Technologies). Cac khudn méu gii trinh tv ADN dugc tao ra bing
cach st dung bd kit khudn mau Ion Xpress phién ban 2.0 (Life Technologies) va
duogc giai trinh t bang cach str dung may giai trinh tu hé gen c4 nhan Ion Torrent
(Life Technologies). Cac contig (doan lién k&) dugc lap rép bang cach sir dung
phin mém SeqMan NGen (DNAStar). C4c contig ma héa HA c6 chiéu dai ddy du
dwoc nhan dién bang phén tich BLAST. Trinh tw ADN ctia HA c6 chiéu dai day
da duoc bét cip bang cach s dung phuong phép ClustalW. Phan tich phat sinh
loai dugc thuc hién bang cach st dung MEGA 5.0 bang phuong phap ndi 1an cén
va td chirc cdy dugc xac minh véi 1000 ban sao khoi dong (Tamura K, va cac
ddng tac gia, 2011). C4c trinh tir gen cia HA dugc luu gitr & ngan hang gen véi s6
luu gitr JQ638655-JQ638665.

Di truyén ngugc. Trong trudng hop sinh hoc phan tir, “di truyén nguoc”
duoc x4c dinh 13 viée tao ra virut ¢6 hé gen c6 ngudn gbe tir cic ADN bd sung
tach dong (dé xem xét, xem Neumann et al., J. Gen. Viral., 83:2635; 2002). Trong
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nghién ciru ndy, bang gen ndi tai td hop cia ba dong virut cam lon (triple
reassortant internal gene cassette - TRIG) (A/lgn/North Carolina/3793/08(H1N1))
duoc st dung lam khuén mau dé tao ra hé di truyén nguoc cua virut cum lgn
TRIG. T4t ca tam doan duoc khuéch dai PCR, phan cat béng BsmBI va duogc cai
vao pHW2000 duoc phan cét tuong tw nhur di durgc md ta trude day (Hoffmann E,
va cac dong tac gia, 2001). Cac plasmit mang doan cai dugc nhan dién bang cach
phan cét giéi han va duoc giai trinh trr d& kiém tra d6 dong nhat v6i A/lon/North
Carolina/3793/08. Cac gen HA va NA (SEQ ID NO:7 & 11) tir 10-0036-2 cling
dugc tach dong vao pHW2000 (Hoffmann et al 2000, PNAS 97(11):6108-6113)
va chuyén nap cung véi cac plasmit mang polymeraza bazo 2 (PB2), polymeraza
bazo 1 (PB1), polymeraza axit (PA), nucleoprotein (NP), chat nén (M) va céc gen
khong cdu tric (non-structural gene - NS) c6 ngudn gbc tir A/lgn/North
Carolina/3793/08 dé tao ra 10-0036-2 c6 ngudn gbc di truyén nguge (RG 10-
0036-2, Fig. 1). Viéc gy dot bién dinh huéng vi tri duge thuc hién trén plasmit
chira gen HA tir 10-0036-2 @ tao ra thé dot bién c6 1 dén 5 vi tri glycosyl héa
duoc lién két N bd sung bang cach sir dung bo kit gdy dot bién dinh huéng vi tri
Quik Change II (Agilent Technologies) (Bang 1, Fig. 2). Céac glycan dugc bd sung
vao protein & cac gbc asparagin (N) nim, trong trudng hop glycosyl héa dugce lién
két N, métip cia N-X-S/T, trong d6 N 1a axit amin asparagin, X 14 axit amin bét
ky va S/T 1a serin hodc threonin.

Bang 1. Cac vi tri glycosyl héa dugc lién két N bd sung duoc xir 1y ki thuat dua
vao gen HA ctia RG10-0036-2 bang cach gy dot bién dinh hudng vi tri

S6 vi tri glycosyl hoa Thay doi nucleotit Thay d6i axit amin
duoc lién két N bd sung

1 G212A S7IN

2 G212A, G270T S7IN, K9ON

3 G212A, G270T, CTS517- | S7IN, K90N, L173T
518AC

4 G212A, G270T, CT517- | S7IN, K90N, L173T,
518AC, C859A P287T

5 G212A, G270T, CT517-|S7IN, KO90N, L173T,
518AC, C859A, A881C P287T, K294T

Viéc thu hdi virut tai td hop dugc thuc hién nhu da md ta trudc day
(Hoffmann E, va cic ddng tac gia, 2000). N6i ngin gon, cic té bao 293T va
MDCK dugc dong nudi cy trong Opti-MEM I chtra 5% FBS trong dia 6 15 chtra
khoang 1 x10° t& bao thudc mdi loai 293T v MDCK trong khoang 18 gid trude

khi chuyén nap. Mot trim nanogam ciia mdi trong s6 tAm plasmit dugc gop lai
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trong 100 pL Opti-MEM I va két hop véi 100 pL Opti-MEM chtra 3 pL
Lipofectamine (Invitrogen) va t & nhiét do phong 15 phut trude khi pha lodng dén
1 ml bang Opti-MEM I va dugc chuyén nap sang mot 16 ctia dia 6 18. Céac dia
dugc @ & nhiét do 37°C véi 5% CO, trong 6 gid trude khi hdn hop chuyén nap
dugc thay thé bang Opti-MEM 1. O 24 gid sau khi chuyén nap, chuyén 1,5 ml
sang dia 6 15 chira cac t& bao MDCK hop dong va bd sung 1,5 ml DMEM chira 1
pg/ml trypsin dugc xir Iy bang TPCK. Virut dugc thu lai vao ngay 5 sau khi giy
nhidm va hiéu gia cia ching duoc x4c dinh bang thir nghiém HA. Cac gen HA
cua virut thu dugc dugce gidi trinh tu dé kiém tra trinh tu ding.

Két qud. Phan tich di truyén cua cac vi tri glycosyl hoa dugce lién két N du
doan (N-X-S/T) thay ring céc vi tri & N28, N40, N104, N142, N176, N303, N497
va N556 d6i v6i virut 10-0036-2. Viéc gdy dot bién dinh huéng vi tri dugc st
dung @ thém 1 dén 5 vi tri glycosyl hoa duoc lién két N bd sung vao phin dau
hinh cdu cia HA (Bang 1). Sau khi thu hdi virut tir mdi truong nudi cay té bao,
cac virut thé dot bién duoc mo ta dic diém bang nghién ciru sinh truéng trén cac
té bao ST. Nghién clru sinh truéng dugce thuc hién do céc virut nhuge doc thuong
giam tdc do sinh trudng va hiéu gia in vitro. Virut thé dot bién c6 4 hodc 5 vi tri
glycosyl hoa dugc lién két N bd sung thé hién su giam sinh truéng nhu vay, goi y
rang viéc glycosyl hoa bd sung lam giam doc luc virut. Cac virut nhuge doc duoc
danh gia tiép & lon dé danh gia doc luc in vivo cia ching va mé ta dic diém dap

g mién dich chdng céc virut thé dot bién nay.

Vi du 2 — Hiéu luc cuia vacxin cim lgn nhuge doc & lon

Nguyén liéu & Phuong phdp. Sau muoi con lon khée manh 3 tudn tudi
(duge xac nhan huyét thanh am tinh v&i SIV bang IDEXX FlockChek ELISA)
dugc tach thanh 4 nhém gbm 15 con trong cac chudng riéng. Vio ngay 0 (d0), lon
dugc gy nhiém qua dudng miii bang 2 ml virut 6,0 TCIDsy/ml. Nhém 1 duge gia
nhiém bang méi truong nudi cdy té bao (DMEM). Nhém 2 nhan 10-0036-2 n+5.
Nhém 3 nhén 10-0036-2 n+4 (thé dot bién co 4 vi tri glycosyl hoa bd sung; twong
tu nhu n+5 nhung khéng c6 dot bién A881C [K294T]). Nhém 4 nhén ching gbc
10-0036-2 duoc tao ra bang cach di truyén ngugc (khong cé dot bién). Cac con
lon duoc lau bang gac (miii) & ngdy 0 va cac miu dugc chay bang QPCR (PCR
dinh luong) dé phat hién SIV dé xac nhan viéc khong nhiém bénh chii dong. Céc
két qua dugc tom tit trong bang 2. Trong cac bang 2 va 3, cac nhém c6 cac chir
cai khac nhau ¢ ¥ nghia théng ké khac nhau (P<0,05). Vi du, “A” khéc biét vé
mat théng ké v6i “B”, va “BC” khéc biét vé mat thdng ké véi “A” nhung khong
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khac biét v& mat théng ké véi “B” hodc “C”.

Béang 2. Nghién ctru chung ngtra

Chung ngtra Gac thdm Gac thAm Hiéu gia Piém | Piém

(HIN2) miii, ngay 3 | miii, ngdy 5 | phdi, ngay5 | phdi | IHC
(TCIDsy/ml) | (TCIDsy/ml) | (TCIDso/ml)

P6i chimg 4m tinh | 0,0 A 0,0 A 0,0 A 00A | 0,0A

| Thé dot bién n+4 31B 28B 09 A 0,0A | 0,0A

Thé d6t bién n+5 2,6 C 2,7B 0,4 A 02A | 02A

Goc 41D 32C 54B 1,5B | 20B

Gac thAm miii duoc thu vao céc ngay 1, 3 va 5. Nam con lon tur mdi nhom
duge 1am chét & ngay 5 va cac miu phdi dugc thu lai. Cac gac tir ngay 1 dugc
phan tich bang QPCR. Cac gac tir ngay 3 va 5 ciing nhu cic miu phdi dugc hiéu
gia d6i voi SIV. Phoi duoc gii dén phong thi nghiém cia Dai hoc Chan doan
(University Diagnostic) dé phan tich mé bénh hoc va IHC. Vao ngay 21, lon dugc
ching ngira lai nhu trén ddy. Cac két qua nay thé hién cac thé dot bién chua 4
hodc 5 vi tri glycosyl hoa dugc lién két N bé sung bi giam doc luc va khéng cé
doc luc & lon, trong cac nghién ctru sinh trudng in vitro. Hidu gia gac thdm miii
ching to ring virut ndy cé kha ning sao chép in vivo, tuy nhién, viéc khong c6
virut trong phdi va khong cé tén thuong phdi chiing té viéc sao chép bi gi6i han &
dudng hd hip trén. Cac dot bién trong céc gen khéc ctia virut cim tao ra tinh man
cam nhiét di thé hién 13 han ché viéc nhiém & dudong ho hép trén va 14 co sé cla
vacxin cim nhuoc doc séng cho ngudi FluMist™.

Vao ngay 31, lon dugc gdy nhiém bang thé phéan 1ap thuc dia 12-1110-1
(H3N2). Cac két qua ctia nghién ciru gy nhiém dugc tom tit trong Bang 3. Dbi
v6i viéc gdy nhiém (duoc thuc hién so sanh véi Richt et al 2006, J.Virology
80(22):11009-11018) 2mL 4.6 TCID50/ml dugc phan phéi qua dudng miii. Méau
va gac thdm mili dudc thu vao ngay 31 trude khi gdy nhiém. Gac thAm miii dugc
thu vao ngay 0 va 1, va dugc phan tich bang QPCR. Gac thdm miii dugc thu vao
ngay 3 va 5 va hidu gia SIV dugc xéac dinh bang cach chuan d6. T4t ca cac con lon
duoc 1am chét vao ngly 5 va cac miu phdi dugc phan tich bang cach chuan dd.

Céac méu phoi duge phan tich nhu trén day.

Bang 3. Nghién ciru gy nhiém

Gay nhiém H3N2 | Gac tham Gac thim Hicu gia DPiém | Piém
miii, ngdy 3 | mili, ngdy 5 | phdi, ngay 5 | phdi IHC
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(TCIDsy/ml) | (TCIDs¢/ml) | (TCIDsy/ml)

Poi ching 4m tinh 54 A 58 A 30A 1,6A | 1,5A
Thé dot bién n+4 23B 0,7B 0,0 B 0,0B | 0,0B
Thé ddt bién n+5 2,9BC 1,8C 0,1 B 0,0B | 0,0B
Goc 0,5C 0,9 BC 0,0B 0,0B | 0,0B

Céac két qua nay chimg t6 rang lon dugc ching ngira bang cac thé dot bién n+4

hodc n+5 duge bao vé khéi bénh nhu thiy 16 béi viée khong ¢6 virut trong phdi

bang cach chuin d6 va IHC, ciing nhu khong c6 bing chimg t6n thuwong phdi. Cac

con lon chua bi nhiém (ddi chimg am tinh) dé dang bi nhiém virut thir nghiém
H3N2 va biéu hién bénh cum dién hinh. Cac con lon trudc ddy di bi nhiém virut

gbe 10-0036-2 ciing dugc bao vé khéi viéc gay nhiém H3N2.

Mic du cac phuong an duge uu tién cia sang ché da dugc mo ta chi tiet

trén day, can hiéu rang sang ché dugc mo ta boi cac phuong 4n nay khong bi gidi

han & cac chi tiét cu thé dugc néu trong phan mo ta trén do c6 thé c¢6 nhi€u bién

thé hién nhién cua cac phuong an nay ma khong vugt qua ndi dung hodc pham vi

cua sang che.
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YEU CAU BAO HQ

1. Ching virut cim lon nhuoc ddc c6 kha ning tao ra dap tmg mién dich an toan
va hiéu qua & loai lon chdng virut cim hodc cac bénh do virut cim gay ra, ma héa
gen HA (hemagglutinin) c6 it nhit 4 vi tri glycosyl héa bd sung so vé6i ching gbe
¢6 tinh ddc, trong do céc vi tri glycosyl héa dugce chon tir S7TIN, K9ON, L173T,
P287T, va K294T, va trong d6 vi tri ctia (cac) thay ddi cua axit amin 13 dua trén
gen HA dugc mi héa boi ching gbe ¢6 tinh doc cé trinh tr nhu dugc néu trong
SEQ ID NO:18.

2. Chung virut theo diém 1, trong d6 protein HA c6 trinh tr nhu duge néu trong
SEQ ID NO:22.

3. Chiing virut theo diém 1, trong d6 protein HA c6 trinh tu nhu dugc néu trong
SEQ ID NO:24.

4. Ché pham mién dich chira chting virut nhuge dc theo diém bat ky trong sb cac
diém tir 1 dén 3.

5. Ché phidm theo diém 4, trong d6 ché phdm nay con chira chét din, chét pha
loang hodc ta dugc dugc dung hoic dung trong thi y, va tao ra dap ung mién dich

bao vé€ & loai lon chong nhiém virut ctim lon ¢6 tinh doc.

6. Ché phim theo diém 5, trong d6 ché phim nay con chira it nhat mot khang
nguyén b sung lién quan dén hodc c6 ngudn gde tir mam bénh cia loai lon khong
phai 13 virut cim lon, va trong d6 it nhat mot hodc nhiéu khang nguyén bd sung
c6 kha niang giy ra dap ing mién dich & loai lon chbéng M. hyo, PCV2, PRRSV,
SIV hodc mam bénh khac c6 kha nang nhiém va giy ra ching bénh hoic man cam

v6i chiig bénh & loai lon.

7. Ché phérn chira nhiéu vecto dé tao ra virut cam lgn nhuge doc bao g(‘Sm vecto
chira trinh t khéi dong dugc lién két c6 diéu khién véi ADN bd sung ctia HA clia
virut cim, trong d6 ADN b sung ciia HA m3 héa cac vi tri glycosyl héa bd sung
so v6i HA dugc ma hda baoi ching virut cim lgn géc c6 tinh doc, trong d6 cac vi
tri glycosyl hoa bd sung dugc chon tir S7IN, K9ON, L173T, P287T, va K294T, va
trong d6 viéc danh sb cac thay ddi clia axit amin 13 dwa trén gen HA dugc mi héa
boi chiing gbe ¢6 tinh ddc c6 trinh tr nhu duge néu trong SEQ ID NO:18; va t6t
hon 1a ADN bb sung ctia HA dé tao ra virut cim nhuge doc ma héa protein nhu
dugce néu trong SEQ ID NO:22 hoic 24.
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30754

DANH MUC TRINH TU

<110> Merial Limited

Hause, Ben
<120> Chung virut cam lon nhugc ddc vad ché phldm mié&n dich chta chung virut nay
<130> MER 12-202P
<1l60> 30
<170> PatentIn phién ban 3.5
<210> 1
<211> 2277
<212> ADN
<213> Virut cGm A
<400> 1 )
atggagagaa taaaagaact aagagatctg atgtcgcagt ctcgcactcg cgagatactc 60
acaaagacca ctgtggacca tatggccata atcaaaaagt acacatcagg aaggcaagag 120
aagaaccccg cactcagaat gaagtggatg atggcaatga aatacccaat tacagcagac 180
aagagaataa tggacatgat tccagagagg aatgaacaag gacaaaccct ctggagcaaa 240
acaaacgatg ctggatcgga ccgtgtgatg gtatcacccc tggccgtaac atggtggaat 300
aggaatggcc caacaacaag cacagttcac taccctaagg tatataaaac ttatttcgaa 360
aagatcgaaa ggttaaaaca tggtatcttt ggccctgtcc acttcagaaa tcaagttaaa 420
ataagaagga gggttgacac aaaccctggt catgcagatc tcagtgccaa ggaggcacag 480
gatgtgatca tggaagttgt tttcccaaat gaagtggggg caagagtact gacgtcagag 540
tcacagctga caataacaaa ggaaaagaaa gaagagctcc aggattgtaa gattgctccc 600
ctgatggtgg catacatgct agaaagagag ttggttcgca agacgaggtt tctcccggtg 660
gctggtggaa caagcagtgt ttatattgaa gtgctacact taactcaggg aacatgctgg 720
gaacaaatgt acactccagg aggagaagtg agaaatgatg atgttgacca aagtttgatt 780
atcgctgcta gaaacatagt aagaagagca gcagtgtcag cagacccatt agcatctctc 840
ttggaaatgt gccacagcac acagattgga ggaataagga tggtggacat ccttagacag 900
aacccaacgg aggaacaagc cgtagacata tgcaaggcag caatggggct gaggattagc 960
tcttctttca gctttggtgg gttcaccttc aaaagaacaa gcggatcatc agttaagaaa 1020
gaagaagaag tgctcacggg caacctccaa acactgaaaa taagagtaca tgaaggatat 1080
gaagaattca caatggtagg gagaagagca actgctattc tcagaaaagc aaccaggaga 1140
ttgatccagt taatagtaag tgggagagac gatcaatcaa ttgctgaggc aataattgta 1200
gccatggtat tttcacaaga ggattgcatg atcaaggcag ttaggggcga tctgaacttt 1260
gtcaataggg caaaccagcg actgaatccc atgcaccaac tcttgaggca tttccaaaaa 1320
gatgcaaaag tgcttttcca gaactgggga attgaaccca tcgacagtgt gatgggaatg 1380
atcgggatat tgcctgatat gaccccaagc acggaaatgt cgctgagagg tataagagtc 1440
agcaaaatgg gagtagatga gtattccagc acggagagag tggtagtgag cattgaccga 1500
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tttttgagag
acacaaggaa
ggtcctgagt
aaaattcaat
cagtctcttg
cagcaaatgc
tttgctgctg
agaggatcag
gcaaccaaaa
gaaggcacag
gacaagagat
aaggctaatg
tctagcatac
<210> 2
<211> 759
<212> PRT
<213> Viru
<400> 2
Met Glu Arg

1

Arg Glu Ile

Thr
35

Lys Tyr

Met
50

Trp Met

Asp Met Ile

65

Thr Asn Asp

Thr Trp Trp

Lys Val Tyr

115

Ile Phe

130

Gly

ttcgggatca
ctgagaaatt
cagtgctggt
ggtcacaaga
tccctaaggce
gggatgtgct
ctccaccgga
ggctgaggat
ggcttacaat
ctggagtgga
atggcccagce
tgttaattgg

ttactgacag

t cGm A

Ile Lys

Leu Thr

20

Ser Gly

Ala Met

Pro Glu

70

Ala Gly

85

Asn
100

Arg

Lys Thr

Pro Val Hi

Lys

Arg

Lys

Arg

Ser

Asn

Tyr

acgagggaac
gacaataact
caacacttat
tcccacgatg
aaccagaagt
tggaacattt
acagagtagg
actggtaaga
tcttggaaaa
gtctgctgtce
attaagcatc
gcaaggagac

ccagacagcg

u Leu Arg

Thr Thr

Gln Glu

40

Tyr Pro

55

Asn Glu

Asp Arg

Gly Pro

Phe Glu

120

s Phe
135

Arg

30754

gtactattgt
tattcgtcat
caatggatca
ttatacaaca
cgttacagtg
gacactgtcc
atacagttct
ggcaattctc
gatgcaggtg
ctgaggggat
aatgaactga
gtggtgttgg

accaaaagaa

Leu Met

10

Asp

val His

25

Asp

Lys Asn Pro

Ile Thr Ala

Gln Gln

75

Gly

Val Met

90

val

Thr Thr

105

Ser

Lys Ile Glu

Asn Gln Vval

-26-

cccccgaaga
caatgatgtg
taaggaattg
aaatggaatt
gattcgtgag
aaataataaa
cctcgctgac
cagtgttcaa
cattgactga
tcctecatttt
gcaatcttgc
taatgaaacg

ttcggatggce

Ser

Met Ala

30

Ala Leu

45

Asp
60

Lys

Thr

Leu

Pro

Ser

vVal

Thr

Leu
125

Arg

Lys Ile

140

Gln Ser

Ile

Arg

Arg

Trp

Leu

His

110

Lys

Arg

ggtcagcgag
ggagatcaat
ggaaagcttg
tgaaccattc
gacactgttc
acttctccce
tgtgaatgtg
ttacaacaaa
agatccagat
gggtagagaa
aaaaggagag
gaaacggaac

catcaat

Arg Thr

15

Ile Lys

Met Lys

Ile Met

Ser Lys

80

Ala Vval

95

Tyr Pro

His

Gly

Arg Arg

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

22717



val

145

Asp

Leu

Leu

Arg

Ser

225

Glu

Gln

Ser

Ile

Glu

305

Ser

Ser

Lys

Arg

Ile

385

Ala

Asp

Asp

val

Thr

Gln

Glu

210

ser

Gln

Ser

Ala

Gly

290

Gln

Ser

val

Ile

Ala

370

Val

Met

Leu

Thr

Tle

Ser

Asp

195

Leu

val

Met

Leu

Asp

275

Gly

Phe

Lys

Arg

355

Thr

Ser

Val

Asn

Asn

Met

Glu

180

Cys

val

Tyr

Tyr

Ile

260

Pro

Ile

Val

Ser

Lys

340

Val

Ala

Gly

Phe

Phe

Pro

Glu

165

Ser

Lys

Arg

Ile

Thr

245

Leu

Arg

Asp

Phe

325

Glu

His

Ile

Arg

Ser

405

Val

Gly

150

Val

Gln

Ile

Lys

Glu

230

Pro

Ala

Ala

Met

Ile

310

Gly

Glu

Glu

Leu

Asp

390

Gln

Asn

His

Val

Leu

Ala

Thr

215

Val

Gly

Ala

Ser

Val

295

Cys

Gly

Glu

Gly

Arg

375

Asp

Glu

Arg

Ala

Phe

Thr

Pro

200

Arg

Leu

Gly

Arg

Leu

280

Asp

Lys

Phe

Vval

Tyr

360

Lys

Gln

Asp

Ala

30754

Asp

Pro

Ile

185

Leu

Phe

His

Glu

Asn

265

Leu

Ile

Ala

Thr

Leu

345

Glu

Ala

Ser

Cys

Asn

Leu

Asn

170

Thr

Met

Leu

Leu

Val

250

Ile

Glu

Leu

Ala

Phe

330

Thr

Glu

Thr

Ile

Met

410

Gln

Ser

155

Glu

Lys

val

Pro

Thr

235

Arg

vVal

Met

Arg

Met

315

Lys

Gly

Phe

Arg

Ala

395

Ile

Arg

-27-

Ala

Val

Glu

Ala

val

220

Gln

Asn

Arg

Cys

Gln

300

Gly

Arg

Asn

Thr

Arg

380

Glu

Lys

Leu

Lys

Gly

Lys

Tyr

205

Ala

Gly

Asp

Arg

His

285

Asn

Leu

Thr

Leu

Met

365

Leu

Ala

Ala

Asn

Glu

Ala

Lys

190

Met

Gly

Thr

Asp

Ala

270

Ser

Pro

Arg

Ser

Gln

350

vVal

Ile

Ile

val

Pro

Ala

Arg

175

Glu

Leu

Gly

Cys

Val

255

Ala

Thr

Thr

Ile

Gly

335

Thr

Gly

Gln

Ile

Arg

415

Met

Gln

160

vVal

Glu

Glu

Thr

Trp

240

Asp

val

Gln

Glu

Ser

320

Ser

Leu

Arg

Leu

Val

400

Gly

His



Gln

Trp

Pro

465

Ser

Leu

Ile

val

545

Phe

Thr

Pro

625

Arg

Asn

Gly

Ala

Leu

Gly

450

Asp

Lys

Ile

Ser

Thr

530

Leu

Ile

Glu

Phe

610

Pro

Gly

Tyr

Ala

Val
690

Leu

435

Ile

Met

Met

Asp

Pro

515

Tyr

Val

Gln

Pro

Phe

595

Glu

Ser

Asn

Leu

675

Leu

420

Arg

Glu

Thr

Gly

Arg

500

Glu

Ser

Asn

Trp

Phe

580

val

Thr

Gln

Gly

Lys

660

Thr

Arg

His

Pro

Pro

Val

485

Phe

Glu

Ser

Thr

Ser

565

Gln

Arg

vVal

Ser

Leu

645

Ala

Glu

Gly

Phe

Ile

Ser

470

Asp

Leu

Val

Ser

Tyr

550

Gln

Ser

Thr

Gln

Arg

630

Arg

Thr

Asp

Phe

Gln

Asp

455

Thr

Glu

Arg

Ser

Met

535

Gln

Asp

Leu

Leu

Ile

615

Ile

Ile

Lys

Pro

Leu
695

Lys

440

Ser

Glu

Tyr

val

Glu

520

Met

Trp

Pro

Val

Phe

600

Ile

Gln

Leu

Arg

Asp

680

Ile

425

Asp

val

Met

Ser

Arg

505

Thr

Trp

Ile

Thr

Pro

585

Gln

Lys

Phe

val

Leu

665

Glu

Leu

30754

Ala

Met

Ser

Ser

490

Asp

Gln

Glu

Ile

Met

570

Lys

Gln

Leu

Ser

Arg

650

Thr

Gly

Gly

Lys

Gly

Leu

475

Thr

Gln

Gly

Ile

Arg

555

Leu

Ala

Met

Leu

Ser

635

Gly

Tle

Thr

Lys

-28-

val

Met

460

Arg

Glu

Arg

Thr

Asn

540

Asn

Tyr

Thr

Arg

Pro

620

Leu

Asn

Leu

Ala

Glu
700

Leu

445

Ile

Gly

Arg

Gly

Glu

525

Gly

Trp

Asn

Arg

Asp

605

Phe

Thr

Ser

Gly

Gly

685

Asp

Phe

Gly

Ile

Val

Asn

510

Lys

Pro

Glu

Lys

Ser

590

val

Ala

val

Pro

Lys

670

Val

Lys

Gln

Ile

Arg

val

495

val

Glu

Ser

Met

575

Arg

Leu

Ala

Asn

val

655

Asp

Glu

Arg

Asn

Leu

val

480

val

Leu

Thr

Ser

Leu

560

Glu

Tyr

Gly

Ala

Val

640

Phe

Ala

Ser

Tyr



Gly Pro
705

Ala

Lys Ala Asn

Arg Lys Arg

Arg Ile Arg

755

<210> 3

<211> 2271
<212> ADN
<213> Viru

<400> 3
atggatgtca

acattcecctt
gacacagtca
actggggcac
gggtatgcac
gggatatttg
aaactaactc
actgcattgg
ggaaggctaa
ataacaacac
acacaaagaa
gcactgacat
atcgcaacac
agcatctgcg
aaattggcaa
acaatcactg
atgatcacat
ccaataatgt
agaatgaagc
ttcaatgaat
gcatcattga
gtctcaatac

ctccaatcct

gcaggagtgg

Leu Ser

Ile

Asn

710

Val Leu

725

Asn Ser

740

Met Ala

t cim A

acccgactct
atactggaga
acagaacaca
cccagctcaa
aaacagactg
agaattcatg
aaggtcgcca
ccaacaccat
tagatttcct
attttcaaag
caatagggaa
tgaatacgat
ctgggatgca
aaaagcttga
atgttgtgag
gagataacac
acattaccag
tctcaaacaa
tccgaacaca
caacaaggaa
gccctgggat
tgaatcttgg
cagacgattt

atagattcta

Tle

Ser

Ile

Gly

Ile

Asn

acttttccta
tcctceccatac
ccagtattca
cccgattgat
tgtcctggag
ccttgaaaca
gacttatgat
agaagttttt
aaaggatgta
aaaaaggaga
gaaaaaacaa
gaccaaagat
gattagaggg
acagtccgga
aaagatgatg
taaatggaat
aaatcaaccc
aatggcaaga
ggtaccagca
gaaaattgag
gatgatgggc
acaaaagaaa
tgcccteata

caggacctgc

30754

Glu Leu Ser Asn

715

Gln Gly Asp Val

730

Leu Thr Asp Ser

745

aaggttccag
agccatggaa
gaaaaaggga
ggaccactac
gccatggctt
atggaaattg
tggacattaa
agatcaaacyg
atggaatcaa
gtaagagaca
aaattgaata
gcagagagag
ttcgtgtact
ctcccagtag
actaattcac
gaaaaccaga
gagtggttca
ctaggaaaag
gaaatgctag
aaaataaggc
atgttcaaca
tacaccagga
gtaaatgcac

aagttagtag

-20-

Leu Ala Lys

Val Leu Val

Gln Thr Ala
750

cgcaaaatgc
caggaacagg
aatggacgac
ccgatgataa
tccttgaaga
tccaacaaac
acagaaatca
gtctaacagc
tggataagga
acatgaccaa
agagaagtta
gcaagttaaa
ttgttgagac
ggggcaatga
aagacacaga
atcctcgaat
gaaacatact
ggtacatgtt
caagcattga
ctctcctaat
tgctaagtac
caacatactg
caaatcatga

ggatcaacat

Gly Glu
720

Met Lys
735

Thr Lys

cataagcacc
atacaccatg
aaacacagag
tgaaccaagt
atcccaccca
aagggtggat
accggcagca
taatgagtca
ggaaatagag
gaagatggtc
tctaataaga
aaggagggct
tttagctaga
aaagaaagcc
gctttctttc
gttcctggceg
gagtatggca
cgagagtaaa
tcttaagtat
agatggcaca
ggttttggga
gtgggatgga
gggaatacaa

gagcaaaaag

60

120

180

240

300

360

420

480

540

600

660

720

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



aagtcctata
tttgtagcta
gctgatatga
cctgcaacag
tgccatagag
aatcaaactc
atccggaatc
¢ggggaagac
aacagtgctg
gcaactacac
ggaattcttg
cctagtagtt
agggcccgga
tctgagatca
<210> 4
<211l> 757
<212> PRT
<213> Viru
<4900> 4
Met Asp Val

1

Ala Ile Ser

Gly Thr Gly

35

Ser Glu

50

Tyr

Gln
65

Leu Asn

Gly Tyr Ala

Glu Ser His

Ile Val Gln

115

Tyr Asp Trp

taaataagac
attttagcat
gcatcggagt
cccagatggce
gggacacaca
aatcaaaggc
ttcacattcc
tttgtaatcc
tggtgatgcc
actcctggat
aggatgaaca
catacagaag
ttgatgccag

tgaagatctg

t clm A

Pro

Asn

Thr
20

Thr

Thr Gly

Lys Gly

Pro Ile

70

Thr
85

Gln

Pro I1

100

Gly
Thr

Gln

Thr Leu

Thr

Phe

Tyr

Lys

Asp

Asp

Arg

Asn

tgggacattt
ggagctgccc
aacagtgata
cctccagttg
aatccagacg
aggattatta
tgaagtctgc
cctgaatccc
agcccatggt
tcccaagagg
gatgtaccag
accagttgga
gattgacttc

ttccaccatt

Leu Leu

Pro Tyr

Thr Met

40

Trp Thr

55

Gly Pro

Cys Val

e Phe Glu

Val Asp

120

Arg Asn

30754

gaattcacaa
agttttggag
aagaacaaca
ttcatcaaag
agaagatcat
gtatctgatg
ttaaaatggg
tttgtcagcce
ccagccaaaa
aaccgctcta
aagtgctgca
atttctagca
gagtctggac

gaagaactca

Phe Leu

10

Thr Asp

Asp Thr Vval

Thr Asn Thr

Leu Pro Asp

75

Glu
S0

Leu Ala

Asn Ser

105

Cys

Lys Leu Thr

Gln Pro Ala

-30-

gcttttttta
tgtctggaat
tgataaataa
actacagata
tcgagctaaa
gaggaccaaa
agctaatgga
ataaagagat
gtatggagta
ttctcaacac
acctgttcga
tggtggaggc
ggattaagaa

gacggcaaaa

Val Pro Ala

Pro Pro Tyr

30

Asn Arg Thr

45

Glu Thr

60

Gly

Asp Asn Glu

Met Ala Phe

Thr
110

Leu Glu

Gln Gly

125

Arg

Ala Thr Ala

tcgctatggg
aaacgaatca
tgatcttgga
cacatataga
gagcctgtgg
tttatacaat
tgaggattat
tgattctgta
tgatgccgtt
aagccaaagg
gaaatttttc
catggtgtct
agaagagttc

g

Gln
15

Asn

His

Ser

Gln

His

Ala

Pro

Ser
80

Pro

Leu Glu

95

Met Glu

Gln

Thr

Leu Ala

1500

1560

1620

1680

1740

18C0

1860

1980

2040

2100

2160

2220

2271
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130 135 140

Asn Thr Ile Glu Val Phe Arg Ser Asn Gly Leu Thr Ala Asn Glu Ser
145 150 155 160

Gly Arg Leu Ile Asp Phe Leu Lys Asp Val Met Glu Ser Met Asp Lys
165 170 175

Glu Glu Ile Glu Ile Thr Thr His Phe Gln Arg Lys Arg Arg Val Arg
180 185 190

Asp Asn Met Thr Lys Lys Met Val Thr Gln Arg Thr Ile Gly Lys Lys
195 200 205

Lys Gln Lys Leu Asn Lys Arg Ser Tyr Leu Ile Arg Ala Leu Thr Leu
210 215 220

Asn Thr Met Thr Lys Asp Ala Glu Arg Gly Lys Leu Lys Arg Arg Ala
225 230 235 240

Ile Ala Thr Pro Gly Met Gln Ile Arg Gly Phe Val Tyr Phe Val Glu
245 250 255

Thr Leu Ala Arg Ser Ile Cys Glu Lys Leu Glu Gln Ser Gly Leu Pro
260 265 270

val Gly Gly Asn Glu Lys Lys Ala Lys Leu Ala Asn Val Val Arg Lys
275 280 285

Met Met Thr Asn Ser Gln Asp Thr Glu Leu Ser Phe Thr Ile Thr Gly
290 295 300

Asp Asn Thr Lys Trp Asn Glu Asn Gln Asn Pro Arg Met Phe Leu Ala
305 310 315 320

Met Ile Thr Tyr Ile Thr Arg Asn Gln Pro Glu Trp Phe Arg Asn Ile
325 330 335

Leu Ser Met Ala Pro Ile Met Phe Ser Asn Lys Met Ala Arg Leu Gly
340 345 350

Lys Gly Tyr Met Phe Glu Ser Lys Arg Met Lys Leu Arg Thr Gln Val
355 360 365

Pro Ala Glu Met Leu Ala Ser Ile Asp Leu Lys Tyr Phe Asn Glu Ser
370 375 380

Thr Arg Lys Lys Ile Glu Lys Ile Arg Pro Leu Leu Ile Asp Gly Thr
385 390 395 400

Ala Ser Leu Ser Pro Gly Met Met Met Gly Met Phe Asn Met Leu Ser
405 410 415
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Thr Val Leu Gly Val Ser Ile Leu Asn Leu Gly Gln Lys Lys Tyr Thr
420 425 430

Arg Thr Thr Tyr Trp Trp Asp Gly Leu Gln Ser Ser Asp Asp Phe Ala
435 440 445

Leu Ile Val Asn Ala Pro Asn His Glu Gly Ile Gln Ala Gly Val Asp
450 455 460

Arg Phe Tyr Arg Thr Cys Lys Leu Val Gly Ile Asn Met Ser Lys Lys
465 470 475 480

Lys Ser Tyr Ile Asn Lys Thr Gly Thr Phe Glu Phe Thr Ser Phe Phe
485 490 495

Tyr Arg Tyr Gly Phe Val Ala Asn Phe Ser Met Glu Leu Pro Ser Phe
500 505 510

Gly Val Ser Gly Ile Asn Glu Ser Ala Asp Met Ser Ile Gly Val Thr
515 520 525

Val Ile Lys Asn Asn Met Ile Asn Asn Asp Leu Gly Pro Ala Thr Ala
530 535 540

Gln Met Ala Leu Gln Leu Phe Ile Lys Asp Tyr Arg Tyr Thr Tyr Arg
545 550 555 560

Cys His Arg Gly Asp Thr Gln Ile Gln Thr Arg Arg Ser Phe Glu Leu
565 570 575

Lys Ser Leu Trp Asn Gln Thr Gln Ser Lys Ala Gly Leu Leu Val Ser
580 585 590

Asp Gly Gly Pro Asn Leu Tyr Asn Ile Arg Asn Leu His Ile Pro Glu
595 600 605

Val Cys Leu Lys Trp Glu Leu Met Asp Glu Asp Tyr Arg Gly Arg Leu
610 615 620

Cys Asn Pro Leu Asn Pro Phe Val Ser His Lys Glu Ile Asp Ser Val
625 630 635 640

Asn Ser Ala Val Val Met Pro Ala His Gly Pro Ala Lys Ser Met Glu
645 650 655

Tyr Asp Ala Val Ala Thr Thr His Ser Trp Ile Pro Lys Arg Asn Arg
660 665 670

Ser Ile Leu Asn Thr Ser Gln Arg Gly Ile Leu Glu Asp Glu Gln Met
675 680 685

Tyr Gln Lys Cys Cys Asn Leu Phe Glu Lys Phe Phe Pro Ser Ser Ser
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690

Tyr Arg
705

Arg

Arg Ala Arg

" Lys Glu Glu

Leu Arg Arg

755

<210> 5

<211> 2148
<212> ADN
<213> Viru

<400> 5
atggaagact

atgaaagaat
cacttggaag
atcattgtag
ggacgagacc
gagaagccta
ggagtgacac
gagaagacac
tacacccttg
gaaatggcaa
attgaagaaa
ccgaacttct
tgcattgagg
ttgaagacaa
aagttcttgc
ggaataccac
aacataatca
gtgctagcag
aggagaacaa
tttgatgact
agatctctag
agctggatag

atgaggagga

Pro

695

Val Gly Ile Ser Ser

710

Ile Asp

725

Phe
740

Ser

Gln Lys

t clm A

ttgtgcgaca
atggagaaga
tatgtttcat
aatctggtga
ggaccatggc
aatttcttcc
gaagggaggt
acattcacat
atgaagaaag
gtaggggtct
gatttgaaat
ccagtcttga
gcaagctttc
caccacgccc
tgatggatgc
tatatgatgc
aaccacatga
agctccaaga
gccaattgaa
gcaaagatgt
caagttgggt
aacttgatga

actattttac

Ala Arg Ile Asp

Glu Ile Met Lys

atgcttcaat
tccgaaaatt
gtattcagat
tccaaatgca
ctggacagta
ggatttatac
ccacatatac
tttttcattc
cagggcaaga
atgggattcc
tacaggaacc
aaactttaga
tcaaatgtca
tctaaaattg
tctgaaacta
aatcaagtgc
gaaaggcata
cattgaaaat
gtgggcactc
tggtgatctt
ccaaaatgaa
gataggagaa

agcagaagtg

30754

Met Val

715

Phe
730

Glu

Ile Cys

745

ccaatgatcg
gaaactaaca
ttccatttca
ttactgaagc
gtgaacagta
gactacaaag
tacctagaga
actggagagg
atcaaaacca
tttcgtcagt
atgcgcagac
gcttatgtag
aaagaagtga
cctgatgggc
agtattgaag
atgaagacat
aaccccaatt
gaagagaaga
ggtgagaata
aaacagtatg
ttcaacaagg
gatattgcac

tcccattgta

-33-

700

Glu Ala Met Vval

Ser Gly Arg Ile

Ser Thr Ile Glu
750

tcgagcttge
aattcgctgc
ttgacgagcg
accgatttga
tctgcaacac
aaaatcggtt
aagccaacaa
agatggccac
ggcttttcac
ccgaaagagg
ttgccgacca
atgggttcga
gcgcccaaat
ctccttgcetce
acccgagtca
tttttggctg
acctactggc
tcccaaagac
tggcaccaga
acagcgacga
catgtgaatt
cgattgaaca

gggctacgga

Ser
720

Lys
735

Glu

ggaaaaggca
aatatgcaca
gggtgaatca
gataattgaa
cacaggggta
cattgaaatt
aataaaatcc
caaagcagac
cataagacaa
cgaggagaca
aagtctccca
accaaacggc
tgaacccttc
tcagcggtca
tgaaggagaa
gaaagaaccc
ttggaagcag
aaagaacatg
gaaagtagat
gccagagccce
gaccgattca
catcgcaagt

atacataatg

60

120

180

240

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



aagggagtgt
cagctgatcc
tatgggttca
gtaagcatgg
tgtgttcttg
atgttcttat
atgaggcgct
tctgtaaaag
attggagaat
ctggcaaaat
gaatcgagaa
ttcgatcttg
ttgcttaatg
<210> 6
<211> 716
<212> PRT
<213> Viru
<400> 6
Met Glu Asp

1

Ala Glu Lys

Phe
35

Asn Lys

Asp Phe

50

Ser
65

Gly Asp

Gly Arg Asp

Thr Thr Gly

Glu Asn

115

Lys

Ile Tyr

130

Tyr

acataaacac
caatgataag
ttataaaagg
agttctccct
aaataggaga
atgtgagaac
gccttcttcea
agaadagacat
cacccaaagg
ctgtattcaa
agttgcttct

gggggctata

catcttggtt

t ctm A
val

Phe

Ala
20

Met

Ala

Ala

Phe

His

Asn

Pro

Thr
85

Arg

Val
100

Glu

Phe

Arg

Leu Glu

Arg

Lys

Ile

Ile

Ala

70

Met

Lys

Ile

Lys

ggctttgctt
caaatgcagg
aaggtcccat
caccgacccg
catgctcctg
caatggaacc
atctcttcag
gaccaaggaa
agtggaggaa
cagtctatac
cattgttcag
tgaagcaatc

caactccttce

Gln Cys

Glu

Tyr

Thr
40

Cys

Asp Glu

55

Leu Leu

Ala Trp
Pro

Lys

Ile
120

Glu

Ala
135

Asn

Phe

Gly

25

His

Arg

Lys

Thr

Phe

105

Gly

Lys

30754

aatgcatctt
accaaagaag
ctgaggaatg
agactggagc
aggactgcga
tccaagatca
cagattgaga
ttttttgaaa
ggctctattg
gcgtctccac
gcacttaggg
gaggagtgcc

ctcacacatg

Asn
10

Pro

Glu Asp

Leu Glu

Gly Glu

His Arg

75

vVal
90

val
Leu Pro
val

Thr

Ile Lys

-34-

gtgcagccat
gaagacgaaa
atactgacgt
cacacaaatg
taggccaagt
agatgaaatg
gcatgattga
acaaatcgga
ggaaagtgtg
aacttgaggg
acaacctgga
tgattaatga

cactgaaa

Ile Vval

Ile
30

Pro Lys

Val Cys Phe

45

Ser Ile Ile

60

Phe Glu Ile

Asn Ser Ile

Asp Leu Tyr

110

Arg Arg Glu

125

Ser Glu

140

Lys

ggatgacttt
aacaaatctg
ggtgaacttt
ggaaaaatac
gtcgaggccce
gggcatggaa
ggctgagtct
aacatggcca
caggacctta
attttcggct
acctggaacc

tccectgggtt

Glu
15

Leu

Glu Thr

Met Tyr

val Glu

Ile Glu

80

Cys Asn

95

Asp Tyr

His

val

Thr His

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

21438



30754

Ile His Ile Phe Ser Phe Thr Gly Glu Glu Met Ala Thr Lys Ala Asp
145 150 155 160

Tyr Thr Leu Asp Glu Glu Ser Arg Ala Arg Ile Lys Thr Arg Leu Phe
165 170 175

Thr Ile Arg Gln Glu Met Ala Ser Arg Gly Leu Trp Asp Ser Phe Arg
180 185 190

Gln Ser Glu Arg Gly Glu Glu Thr Ile Glu Glu Arg Phe Glu Ile Thr
195 200 205

Gly Thr Met Arg Arg Leu Ala Asp Gln Ser Leu Pro Pro Asn Phe Ser
210 215 220

Ser Leu Glu Asn Phe Arg Ala Tyr Val Asp Gly Phe Glu Pro Asn Gly
225 230 235 240

Cys Ile Glu Gly Lys Leu Ser Gln Met Ser Lys Glu Val Ser Ala GIn
245 250 255

Ile Glu Pro Phe Leu Lys Thr Thr Pro Arg Pro Leu Lys Leu Pro Asp
260 265 270

Gly Pro Pro Cys Ser Gln Arg Ser Lys Phe Leu Leu Met Asp Ala Leu
275 280 285

Lys Leu Ser Ile Glu Asp Pro Ser His Glu Gly Glu Gly Ile Pro Leu
290 295 300

Tyr Asp Ala Ile Lys Cys Met Lys Thr Phe Phe Gly Trp Lys Glu Pro
305 310 315 320

Asn Ile Ile Lys Pro His Glu Lys Gly Ile Asn Pro Asn Tyr Leu Leu
325 330 335

Ala Trp Lys Gln Val Leu Ala Glu Leu Gln Asp Ile Glu Asn Glu Glu
340 345 350

Lys Ile Pro Lys Thr Lys Asn Met Arg Arg Thr Ser Gln Leu Lys Trp
355 360 365

Ala Leu Gly Glu Asn Met Ala Pro Glu Lys Val Asp Phe Asp Asp Cys
370 375 380

Lys Asp Val Gly Asp Leu Lys Gln Tyr Asp Ser Asp Glu Pro Glu Pro
385 390 395 400

Arg Ser Leu Ala Ser Trp Val Gln Asn Glu Phe Asn Lys Ala Cys Glu
405 410 415

Leu Thr Asp Ser Ser Trp Ile Glu Leu Asp Glu Ile Gly Glu Asp Ile

-35-



Ala

Glu

Ile

465

Gln

Lys

Asn

Asp

Ile

545

Met

Trp

Glu

Pro

625

Leu

Gly

Arg

Ala

Pro

val

450

Asn

Leu

Thr

Asp

Pro

530

Gly

Phe

Gly

Ser

Glu

610

Lys

Ala

Phe

Asp

Tle
690

Ile

435

Ser

Thr

Ile

Asn

Thr

515

Arg

Asp

Leu

Met

Met

595

Phe

Gly

Lys

Ser

Asn

675

Glu

420

Glu

His

Ala

Pro

Leu

500

Asp

Leu

Met

Tyr

Glu

580

Ile

Phe

Val

Ser

Ala

660

Leu

Glu

His

Cys

Leu

Met

485

Tyr

val

Glu

Leu

Val

565

Met

Glu

Glu

Glu

val

645

Glu

Glu

Cys

Ile

Arg

Leu

470

Ile

Gly

val

Pro

Leu

550

Arg

Arg

Ala

Asn

Glu

630

Phe

Ser

Pro

Leu

Ala

Ala

455.

Asn

Ser

Phe

Asn

His

535

Arg

Thr

Arg

Glu

Lys

615

Gly

Asn

Arg

Gly

Ile
695

Ser

440

Thr

Ala

Lys

Ile

Phe

520

Lys

Thr

Asn

Cys

Ser

600

Ser

Ser

Ser

Lys

Thr

680

Asn

425

Met

Glu

Ser

Cys

Ile

505

val

Trp

Ala

Gly

Leu

585

Ser

Glu

Ile

Leu

Leu

665

Phe

Asp

30754

Arg

Tyr

Cys

Arg

490

Lys

Ser

Glu

Ile

Thr

570

Leu

val

Thr

Gly

Tyr

650

Leu

Asp

Pro

Arg

Ile

Ala

475

Thr

Gly

Met

Lys

Gly

555

Ser

Gln

Lys

Trp

Lys

635

Ala

Leu

Leu

Trp

Asn

Met

460

Ala

Lys

Arg

Glu

Tyr

540

Gln

Lys

Ser

Glu

Pro

620

vVal

Ser

Ile

Gly

val

. 700

-36-

Tyr
445
Lys
Met
Glu
Ser
Phe
525
Cys
Val
Ile
Leu
Lys
605
Ile
Cys
Pro
val
Gly

685

Leu

430

Phe

Gly

Asp

Gly

His

510

Ser

Val

Ser

Lys

Gln

590

Asp

Gly

Arg

Gln

Gln

670

Leu

Leu

Thr

val

Asp

Arg

495

Leu

Leu

Leu

Arg

Met

575

Gln

Met

Glu

Thr

Leu

655

Ala

Tyr

Asn

Ala

Tyr

Phe

480

Arg

Arg

Thr

Glu

Pro

560

Lys

Ile

Thr

Ser

Leu

640

Glu

Leu

Glu

Ala



30754

Ser Trp Phe Asn Ser Phe Leu Thr His Ala Leu

705

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

<400>

710

7

1692

ADN

Virut cGm A

7

atgaaggcaa
tgcataggtt
gtaacagtaa
ctaagagggg
aatccagagt
aattcagaca
cagttgagct
cccaatcatg
ttctacaaaa
tcctacatta
accaatgccg
tcaagataca
gcagggagaa
gcaactggaa
ggtattatca
ggtgctataa
ccaaaatatg
attcaatcta
atgatagacg
gacctgaaaa
gaaaagatga
atagagaatt
gaactgttgg
aacttatatg
tgctttgaat
tatgattacc
aagttggaat
ttggtactgg

cagtgcagaa

tactagtagt
atcatgcgaa
cacactctgt
tagctccatt
gtgagtcaat
atgggacgtg
cagtgtcatc
acacgaacag
atttaatatg
acaacaaaga
accaacaaag
gcaggaagtt
tgaactatta
atctagtggt
tttcagatac
acaccagcct
taaaaagtac
gaggcctgtt
gatggtacgg
gcacacagaa
acacacaatt
taaataaaaa
ttctgttgga
aaaaagtaag
tttaccacaa
caaaatactc
caacaagggt
tagtctccct

ta

cctgctatat
caattcaact
caaccttcta
gcatttgggt
ctccaaagca
ttacccagga
atttgaaaga
aggtgtgacg
gctggtcaaa
gaaagaagtt
cctctaccaa
cgagccagaa
ctggacattg
accgagatat
atcagtccac
cccatttcaa
taaactgaga
tggggccatt
ttaccaccat
tgccattgac
cacagcagta
ggttgatgat
gaatgaaaga
aagccaacta
atgtgatgac
agaggaagca
ttaccaaatt

gggggcaatce

715

acatttacaa
gacaccgtag
gaaaacaggc
aaatgtaaca
agctcatggt
gatttcatca
tttgagatat
gcagcatgtc
aaaggaaatt
ctcgtgctat
aatgcagatg
atagcaacaa
gtagagcctg
gccttcgceat
gattgtgata
aatatacatc
atggccacag
gctggcttta
caaaatgagc
gggatcacta
ggtaaagagt
ggttttctag
actttggatt
aaaaacaatg
acgtgtatgg
aaactaaaca
ttggcgatct

agtttctgga

-37-

Lys

ccgcaaatgce
acacagtgct
ataatgggaa
ttgctggctg
cctacattgt
attatgagga
tccccatgac
ctcacgctgg
catacccaaa
gggccataca
cctatgtttt
gacccaaggt
gagacaagat
tgaaaagaaa
cgacttgtca
cagtcacaat
gattaaggaa
ttgaaggggg

agggatcagg
acaaggtaaa
tcagccactt
atatttggac
accacgattc
ccaaagaaat
aaagcgtcaa
gagaggaaat
attcaacggt

tgtgctctaa

cgacacatta
agaaaaaaat
actatgtaaa
gctcctggga
ggaaacatct
gctaagagag
aagttcatgg
gacaaatagc
gatcaacaaa
tcatccacct
tgtggggtca
gagagaccaa
aacattcgaa
ttctggatct
gacacccaat
tggagaatgt
tatccecgtcet
ctggacagga
atatgcagcc
ttctgttatt
ggaaagaaga
ttacaatgcc
aaatgtgaaa
tggaaatggc
aaatgggact
agatggggta
cgccagttca

tgggtcgcta

60

120

180

240

300

360

420

480

540

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1692



30754

<210> 8

<211> 564

<212> PRT

<213> Virut cum A

<400> 8
Met Lys Ala Ile Leu Val Val Leu Leu Tyr Thr Phe Thr Thr Ala Asn

1 5 10 15

Ala Asp Thr Leu Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Asp Thr
20 25 30

Val Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn
35 40 45

Leu Leu Glu Asn Arg His Asn Gly Lys Leu Cys Lys Leu Arg Gly Val
50 55 60

Ala Pro Leu His Leu Gly Lys Cys Asn Ile Ala Gly Trp Leu Leu Gly
65 70 75 80

Asn Pro Glu Cys Glu Ser Ile Ser Lys Ala Ser Ser Trp Ser Tyr Ile
85 90 95

Val Glu Thr Ser Asn Ser Asp Asn Gly Thr Cys Tyr Pro Gly Asp Phe
100 105 110

Ile Asn Tyr Glu Glu Leu Arg Glu Gln Leu Ser Ser Val Ser Ser Phe
115 120 ) 125

Glu Arg Phe Glu Ile Phe Pro Met Thr Ser Ser Trp Pro Asn His Asp
130 135 140

Thr Asn Arg Gly Vval Thr Ala Ala Cys Pro His Ala Gly Thr Asn Ser
145 150 155 160

Phe Tyr Lys Asn Leu Ile Trp Leu Val Lys Lys Gly Asn Ser Tyr Pro
165 170 175

Lys Ile Asn Lys Ser Tyr Ile Asn Asn Lys Glu Lys Glu Val Leu Val
180 185 190

Leu Trp Ala Ile His His Pro Pro Thr Asn Ala Asp Gln Gln Ser Leu
195 200 205

Tyr Gln Asn Ala Asp Ala Tyr Val Phe Val Gly Ser Ser Arg Tyr Ser
210 215 220

Arg Lys Phe Glu Pro Glu Ile Ala Thr Arg Pro Lys Val Arg Asp Gln
225 230 235 240

Ala Gly Arg Met Asn Tyr Tyr Trp Thr Leu Val Glu Pro Gly Asp Lys
245 250 255

-38-



30754

Ile Thr Phe Glu Ala Thr Gly Asn Leu Val Val Pro Arg Tyr Ala Phe
260 265 270

Ala Leu Lys Arg Asn Ser Gly Ser Gly Ile Ile Ile Ser Asp Thr Ser
275 280 285

Val His Asp Cys Asp Thr Thr Cys Gln Thr Pro Asn Gly Ala Ile Asn
290 295 300

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

Pro Lys Tyr Val Lys Ser Thr Lys Leu Arg Met Ala Thr Gly Leu Arg
325 330 335

Asn Ile Pro Ser Ile Gln Ser Arg Gly Leu Phe Gly Ala Ile ARla Gly
340 345 350

Phe Ile Glu Gly Gly Trp Thr Gly Met Ile Asp Gly Trp Tyr Gly Tyx
355 360 365

His His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Leu Lys Ser
370 375 380

Thr Gln Asn Ala Ile Asp Gly Ile Thr Asn Lys Val Asn Ser Val Ile
385 390 395 400

Glu Lys Met Asn Thr Gln Phe Thr Ala Val Gly Lys Glu Phe Ser His
405 410 415

Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Val Asp Asp Gly Phe
420 425 430

Leu Asp Ile Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Leu Glu Asn
435 440 445

Glu Arg Thr Leu Asp Tyr His Asp Ser Asn Val Lys Asn Leu Tyr Glu
450 455 460

Lys Val Arg Ser Gln Leu Lys Asn Asn Ala Lys Glu Ile Gly Asn Gly
465 470 475 480

Cys Phe Glu Phe Tyr His Lys Cys Asp Asp Thr Cys Met Glu Ser Val
485 490 495

Lys Asn Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Ala Lys Leu
500 505 510

Asn Arg Glu Glu Ile Asp Gly Val Lys Leu Glu Ser Thr Arg Val Tyr
515 520 525

Gln Ile Leu Ala Ile Tyr Ser Thr Val Ala Ser Ser Leu Val Leu Val

-30-



530

535

30754

540

Val Ser Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu
550

545

Gln Cys Arg Ile

<210> 9

<211> 1512
<212> ADN
<213>

<400> 9
atgagtgaca

actggtagtg
ggaatcggga
cgactaatcc
agaaataaat
cccatatata
gaaataagga
catatcatga
gttcgcaccg
aggtctggag
agaatgatca
acaaggattg
caaagggcaa
gatctcattt
tgcctgectg
gggtattcgc
ctggtaagac
tctgctgecat
aggggaaagce
gattccaata
aatactaatc
caacggaatc
ggacggacat
gatttgtcct
atcgtgcectt

gagtatgaca

Virut ctim A

tcgaagccat
aacgccagga
aattctacat
aaaatagcat
acctagaaga
gaagagtaga
gagtttggcg
tttggcattc
gaatggatcc
cagcaggtgc
aacgggggat
catatgaaag
tgatggatca
tcctggcacg
cttgcgtgta
tggtcgggat
caaatgaaaa
ttgaggatct
tttccacaag
ccttagagct
aacagaaagc
tcccttttga
ccgatatgcg
tccaggggcg

cctttgacat

gt

ggcgtctcaa
tgccacagaa
ccaaatgtgc
aacaatagag
gcatcccagt
cggaaagtgg
ccaggcaaac
caatctgaat
cagaatgtgc
tgcagtgaaa
caatgaccga
aatgtgcaat
agtgagagaa
gtcagcactt
tgggcttgca
agacccattt
cccagctcac
aagggtctca
aggggttcag
gagaagcaga
atccgcaggce
aagagcaacc
gacagaaatt
gggagtcttc

gagtaatgaa

555

ggcaccaaac
atcagagcat
actgaactca
agaatggtgc
gctgggaaag
atgagagaac
aatggtgatg
gatgccacgt
tctctaatgce
ggagttggaa
aatttctgga
attctcaaag
agtcggaacc
atcctaaggg
gtggcaagtg
asattactcc
aagagtcaat
agtttcataa
attgcttcaa
tactgggcta
cagatcagtg
gttatggcag
ataaggatga
gagctctcgg

gggtcttatt

-40-

gatcatatga
ctgtcggaag
aactcagtga
tctctgettte
accctaagaa
tcattcttta
atgcaacagc
accagagaac
aaggttcaac
caataacaat
gaggtgaaaa
gaaaatttca
cagggaacgc
gatcagttgc
ggcatgactt
agaacagtca
tagtgtggat
gagggaagaa
atgagaatgt
taaggaccag
tgcaacctac
ctttcagcgg
tggaaaatgc
acgaaaaggc

tcttcggaga

560

acaaatggag
aatgattggt
ctatgaggga
tgatgagaga
aactggagga
tgacaaagaa
tggtcttact
aagagcactt
acttcccaga
ggaattaatc
tggaagaagg
gacagctgcc
tgagattgaa
acataagtct
tgaaagggaa
agtgttcagc
ggcatgccac
agtgattcca
ggaagccatg
aagtggagga
attctcagtg
aaacaatgaa
aaaaccagaa
aacgagcccg

caatgcagag

.60

120

180

240

300

360

420

480

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1512



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

<400>

30754

10

504

PRT

Virut cam A

10

Met Ser Asp

1

Glu

Ala

Met

Asn

65

Arg

Lys

Glu

Ala

Trp

145

vVal

Thr

Gly

Asp

Tyr

225

Gln

Gln

Ser

Cys

50

Ser

Asn

Thr

Leu

Asn

130

His

Arg

Leu

Thr

Arg

210

Glu

Arg

Met

val

35

Thr

Ile

Lys

Gly

Ile

115

Asn

Ser

Thr

Pro

Tle

195

Asn

Arg

Ala

Ile

Glu

20

Gly

Glu

Thr

Gly

100

Leu

Gly

Asn

Gly

Arg

180

Thr

Phe

Met

Met

Glu

Thr

Arg

Leu

Ile

Leu

85

Pro

Tyr

Asp

Leu

Met

165

Arg

Met

Trp

Cys

Met
245

Ala

Gly

Met

Lys

Glu

70

Glu

Ile

Asp

Asp

Asn

150

Asp

Ser

Glu

Arg

Asn

230

Asp

Met

Gly

Ile

Leu

55

Arg

Glu

Tyr

Lys

Ala

135

Asp

Pro

Gly

Leu

Gly

215

Ile

Gln

Ala

Glu

Gly

40

Ser

Met

His

Arg

Glu

120

Thr

Ala

Arg

Ala

Ile

200

Glu

Leu

val

sSer

Arg

25

Gly

Asp

val

Pro

Arg

105

Glu

Ala

Thr

Met

Ala

185

Arg

Asn

Lys

Arg

Gln

10

Gln

Ile

Tyr

Leu

Ser

90

vVal

Gly

Tyr

Cys

170

Gly

Met

Gly

Gly

Glu
250

Gly

Asp

Gly

Glu

Ser

75

Ala

Asp

Arg

Leu

Gln

155

Ser

Ala

Ile

Arg

Lys

235

Ser

-41-

Thr

Ala

Lys

Gly

60

Ala

Gly

Gly

Arg

Thr

140

Arg

Leu

Ala

Lys

Arg

220

Phe

Arg

Lys

Thr

Phe

45

Arg

Phe

Lys

Lys

val

125

His

Thr

Met

vVal

Arg

205

Thr

Gln

Asn

Arg

Glu

30

Tyr

Leu

Asp

Asp

Trp

110

Trp

Ile

Arg

Gln

Lys

190

Gly

Arg

Thr

Pro

Ser

15

Ile

Ile

Ile

Glu

Pro

95

Met

Arg

Met

Ala

Gly

175

Gly

Ile

Ile

Ala

Gly
255

Tyr

Arg

Gln

Gln

Arg

80

Lys

Arg

Gln

Ile

Leu

160

Ser

val

Asn

Ala

Ala

240

Asn



30754

Ala Glu Ile Glu Asp Leu Ile Phe Leu Ala Arg Ser Ala Leu Ile Leu
260 265 270

Arg Gly Ser Val Ala His Lys Ser Cys Leu Pro Ala Cys Val Tyr Gly
275 280 285

Leu Ala Val Ala Ser Gly His Asp Phe Glu Arg Glu Gly Tyr Ser Leu
290 295 300

Val Gly Ile Asp Pro Phe Lys Leu Leu Gln Asn Ser Gln Val Phe Ser
305 310 315 320

Leu Val Arg Pro Asn Glu Asn Pro Ala His Lys Ser Gln Leu Val Trp
325 330 335

Met Ala Cys His Ser Ala Ala Phe Glu Asp Leu Arg Val Ser Ser Phe
340 345 350

Ile Arg Gly Lys Lys Val Ile Pro Arg Gly Lys Leu Ser Thr Arg Gly
355 360 365

Val Gln Ile Ala Ser Asn Glu Asn Val Glu Ala Met Asp Ser Asn Thr
370 375 380

Leu Glu Leu Arg Ser Arg Tyr Trp Ala Ile Arg Thr Arg Ser Gly Gly
385 390 395 400

Asn Thr Asn Gln Gln Lys Ala Ser Ala Gly Gln Ile Ser Val Gln Pro
405 410 415

Thr Phe Ser Val Gln Arg Asn Leu Pro Phe Glu Arg Ala Thr Val Met
420 425 430

Ala Ala Phe Ser Gly Asn Asn Glu Gly Arg Thr Ser Asp Met Arg Thr
435 440 445

Glu Ile Ile Arg Met Met Glu Asn Ala Lys Pro Glu Asp Leu Ser Phe
450 455 460

Gln Gly Arg Gly Val Phe Glu Leu Ser Asp Glu Lys Ala Thr Ser Pro
465 470 475 480

Ile Val Pro Ser Phe Asp Met Ser Asn Glu Gly Ser Tyr Phe Phe Gly
485 490 495

Asp Asn Ala Glu Glu Tyr Asp Ser
500

<210> 11

<211> 1407

<212> ADN

<213> Virut cGm A

-42-



<400> 11
atgaatacaa

agtctattgt
gaagggaaaa
tgggtgaacc
gtttcagtaa
agcaaagaca
ttcatttcat
aatgacaagc
tgtcccatcg
gcaagtgcat
ggagcagtag
aacaaaatat
gtattaactg
ggaaaaataa
tgttatcctg
cggccatggg
gttttcggtg
aatggagcaa
aggactaaaa
actggaactg
ggatacagtg
tgtttctggg
agcagcatct
gctgatétgc
<210>
<211>

<212>
<213>

12
469
PRT
Viru
<400> 12
Met Asn Thr
1

Val Gly TIle

Trp Ile Ser
35

Cys Asn Gln

atcaaagaat
tacagatagg
atcatactga
gaacttatgt
tattaaccgg
atagcataag
gctctcactt
attctaatgg
gtgaagctcc
gccatgatgg
ctgttttaaa
taagaacaca
atggcccaag
ttaaatcaat
atgcaggcaa
tctctttcga
ataacccgcg
atggagtgaa
gtatcaactc
atagtagttt
gaagttttgt
tagaattaat
ctttctgtgg

cattcaccat

t cGm A

Asn
5

Ile
20

His

Asn

Gln Arg Ile

Ser Leu Leu

Ser Ile Gln

Val Ile Thr

aataaccatt
aaacatggtt
gatgtgcaat
aaacattagc
caattcctct
gattggttct
ggaatgcaga
aaccgtcaag
atctccatat
gatgggatgg
atacaacggt
agagtcagaa
caatgggcaa
tgagctggat
agtaatgtgt
tcagaatctt
ttctaatgat
aggattctca
cagaagtgga
ctctatgaag
ccaacatcct
cagagggcaa
tgtaaatggt

tgacaag

Ile

Leu

Thr

40

Tyr

30754

gggacagttt
tcgttatgga
caaaatgtca
aataccaaaa
ctctgcccaa
aaaggggaca
actttttttc
gacaggagtc
aactcaaggt
ctaacaatcg
ataataacag
tgtgtttgta
gcatcgtaca
gcacccaatt
gtttgcagag
aattatcaaa
ggaaagggca
tataaatatg
tttgaaatga
caggatatta
gaattaacag
cccaaggaaa

gaaaccgcaa

Thr Ile Gly

10

Gln
25

Ile Gly

Glu Gly Lys

Val Asn Asn

-43-

gtctgatagt
tcagccattc
ttacatatgt
ttgttaatgt
taagtgggtg
tttttgtcat
tgacccaagg
cctatagaac
tcgaatcagt
gaatctccgg
atacaataaa
tgaacggttc
aaatattcaa
accactatga
acaactggca
tagggtacat
attgtggccc
gtaatggtgt
tttgggatcc
tagcattaac
gaatgaattg
acaccatctg

gctggtcatg

Thr Val Cys

Val
30

Asn Met

His Thr

45

Asn

Thr Trp Val

tggaataatt
aattcagact
aaataacaca
acaggacgtg
ggctatatac
aagagaacca
cgctttgctg
tttaatgagc
tgcttggtca
tccagataat
aagttggaga
ttgttttact
gatggaaaaa
ggaatgctcc
tgcctcgaac
atgcagtggg
agtacattct
ttggatagga
aaatgggtgg
tgattggtca
cataaggccc
ggctagcgga

gccagacgga

Leu Ile

15

Ser Leu

Glu

Met

Asn Arg

60

120

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1407



30754

50 55 60

Thr Tyr Val Asn Ile Ser Asn Thr Lys Ile Val Asn Val Gln Asp Val
65 70 75 80

Val Ser Val Ile Leu Thr Gly Asn Ser Ser Leu Cys Pro Ile Ser Gly
85 90 95

Trp Ala Ile Tyr Ser Lys Asp Asn Ser Ile Arg Ile Gly Ser Lys Gly
100 105 110

Asp Ile Phe Val Ile Arg Glu Pro Phe Ile Ser CYs Ser His Leu Glu
115 120 125

Cys Arg Thr Phe Phe Leu Thr Gln Gly Ala Leu Leu Asn Asp Lys His
130 135 140

Ser Asn Gly Thr Val Lys Asp Arg Ser Pro Tyr Arg Thr Leu Met Ser
145 150 155 160

Cys Pro Ile Gly Glu Ala Pro Ser Pro Tyr Asn Ser Arg Phe Glu Ser
165 170 175

val Ala Trp Ser Ala Ser Ala Cys His Asp Gly Met Gly Trp Leu Thr
180 185 190

- Ile Gly Ile ser Gly Pro Asp Asn Gly Ala Val Ala vVal Leu Lys Tyr
195 200 205

Asn Gly Ile Ile Thr Asp Thr Ile Lys Ser Trp Arg Asn Lys Ile Leu
210 215 220

Arg Thr Gln Glu Ser Glu Cys Val Cys Met Asn Gly Ser Cys Phe Thr
225 230 235 240

Val Leu Thr Asp Gly Pro Ser Asn Gly Gln Ala Ser Tyr Lys Ile Phe
245 250 255

Lys Met Glu Lys Gly Lys Ile Ile Lys Ser Ile Glu Leu Asp Ala Pro
260 265 270

Asn Tyr His Tyr Glu Glu Cys Ser Cys Tyr Pro Asp Ala Gly Lys Val
275 280 285

Met Cys Val Cys Arg Asp Asn Trp His Ala Ser Asn Arg Pro Trp Val
290 295 300

Ser Phe Asp Gln Asn Leu Asn Tyr Gln Ile Gly Tyr Ile Cys Ser Gly
305 310 315 320

Val Phe Gly Asp Asn Pro Arg Ser Asn Asp Gly Lys Gly Asn Cys Gly
325 330 335



Pro Val His

Asn
355

Tyr Gly

Ser Gly Phe

370

Ser Ser Phe

385

Tyr Ser

Cys Ile Arg

Thr
435

Glu Asn

Asn Gly Glu

450

Phe Ile

465

Thr

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

13
756
ADN
Viru

<400> 13
atgagtcttc

aaagccgaga
gctctcatgg
gggtttgtgt
cagaatgccc
aggaaactaa
gctggtgcac
gaggtggcat
tctcatagac
atagccagca
gaggctatgg
actcacccta

‘cagaaacgga

Ser Asn

340

Gly Vval

Glu

Met

Ser Met

Gly

Trp

Ile

Lys

Ala Asn

Ile Gly

360

Trp
375

Asp

Gln Asp

390

Ser
405

Gly

Pro
420

Cys

Ile Trp

Thr Ala

Asp Lys

t cGm A

taaccgaggt
tagcacagag
aatggctaaa
tcacgctcac
tcaatgggaa
aaagggaaat
ttgccagttg
ttggtctggt
aaatggtgac
caacagctaa
aggttgccag
gttccagcac

tgggagtgca

Phe

Phe

Ala

Ser

Val Gln

Trp Val

Ser Gly

440

Trp Ser

455

cgaaacgtat
gctcgaagac
gacaagacca
cgtgcccagt
tggtgaccca
aacattccat
catgggcctc
atgcgcaacc
aacaaccaat
ggccatggaa
tcaggctaga
tggtctaaaa

aatgcaacga

30754

Gly Val

345

Lys

Arg Thr Lys

Pro Asn Gly

Ile Ile Ala

395

His Pro Glu

410

Glu
425

Leu Ile

Ser Ser Ile

Trp Pro Asp

gttctctcta
gtttttgcag
atcctgtcac
gagcgaggac
aacaacatgg
ggggccaagg
atatacaaca
tgtgaacaaa
ccactaatca
caaatggctg
caaatggtac
gatgatcttc

ttcaag

-45-

Gly Phe Ser

350

Ile
365

Ser Asn

Trp Thr

380

Gly

Leu Thr Asp

Leu Thr Gly

Gln
430

Gly

Phe
445

Ser Cys

Gly Ala

460

Asp

tcgtccegtce
ggaaaaacac
ctctgactaa
tgcagcgtag
acaaggcggt
aagtagcgct
gaatggggac
ttgctgattc
ggcacgagaa
gatcaagtga
aggcaatgag

ttgaaaattt

Tyr Lys

Ser

Arg

Thr

Asp

Ser
400

Trp

Met
415

Asn

Pro Lys

Gly Vval

Leu Pro

aggcccceccte
cgatcttgag
agggatttta
acgttttgtc
aaaactgtac
cagttactct
tgtcgccact
tcagcatcga
cagaatggta
acaagcagca
aacaattggg

acaggcctat

60

120

180

240

300

360

420

480

540

600

660

720

756



30754

<210> 14

<211> 252

<212> PRT

<213> Virut cam A

<400> 14
Met Ser Leu Leu Thr Glu Val Glu Thr Tyr Val Leu Ser Ile Val Pro

1 5 10 15

Ser Gly Pro Leu Lys Ala Glu Ile Ala Gln Arg Leu Glu Asp Val Phe
20 25 30

Ala Gly Lys Asn Thr Asp Leu Glu Ala Leu Met Glu Trp Leu Lys Thr
35 40 45

Arg Pro Ile Leu Ser Pro Leu Thr Lys Gly Ile Leu Gly Phe Val Phe
50 ’ 55 60

Thr Leu Thr Val Pro Ser Glu Arg Gly Leu Gln Arg Arg Arg Phe Val
65 70 75 80

Gln Asn Ala Leu Asn Gly Asn Gly Asp Pro Asn Asn Met Asp Lys Ala
85 90 95

Val Lys Leu Tyr Arg Lys Leu Lys Arg Glu Ile Thr Phe His Gly Ala
100 105 110

Lys Glu Val Ala Leu Ser Tyr Ser Ala Gly Ala Leu Ala Ser Cys Met
115 120 125

Gly Leu Ile Tyr Asn Arg Met Gly Thr Val Ala Thr Glu Val Ala Phe
130 135 140

Gly Leu Val Cys Ala Thr Cys Glu Gln Ile Ala Asp Ser Gln His Arg
145 150 155 160

Ser His Arg Gln Met Val Thr Thr Thr Asn Pro Leu Ile Arg His Glu
165 170 175

Asn Arg Met Val Ile Ala Ser Thr Thr Ala Lys Ala Met Glu Gln Met
180 185 190

Ala Gly Ser Ser Glu Gln Ala Ala Glu Ala Met Glu Val Ala Ser Gln
195 200 205

Ala Arg Gln Met Val Gln Ala Met Arg Thr Ile Gly Thr His Pro Ser
210 215 220

Ser Ser Thr Gly Leu Lys Asp Asp Leu Leu Glu Asn Leu Gln Ala Tyr
225 230 235 240

Gln Lys Arg Met Gly Val Gln Met Gln Arg Phe Lys
245 . 250

-46-



30754

tcctttggea
atcggctceg
tcgaaacagc
gcgatatact
ccctcgagga
ctctttgtgt
tcagtgtgat
gagcaatcgt
tcaaaaatgc

gctctgaaaa

catccgcaaa
ccgagatcaa
cactcttgtt
taagatgacc
aatgtcacga
gcgagtggac
ctttaaccga
tggagaaatt

agttggggtc

tctacagaga

<210> 15
<211> 657
<212> ADN
<213> Virut cGm A
<400> 15
atggactcca atactgtgtc aagctttcag gtagactgtt
cgatttgcag acaatggatt gggtgatgcc ccattccttg
aagtccctaa aaggaagggg caacaccctt agcctagaca
gggaaacaaa ttgttgagtg gattttgaaa gaggaatcca
attgcatctg tgcctacttc gcgctaccta gctgacatga
gactggttca tgctaatgcc taggcaaaag ataataggcc
caggcgatca tggaaaagaa catcatactg aaagcgaact
ttagagactt tgatactact aagggctttc actgaggagg
tcaccattac cttatcttcc aggacatact aatgaggatg
ctcatcggag ggcttgaatg gaatggtaac acggttcgag
ttcgcttgga gaaaccataa tgaggatggg agatcttcac
<210> 16
<211> 219
<212> PRT
<213> Virut cim A
<400> 16
Met Asp Ser Asn Thr Val Ser Ser Phe Gln Val
1 5 10
His Ile Arg Lys Arg Phe Ala Asp Asn Gly Leu
20 25
Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu
35 40
Thr Leu Ser Leu Asp Ile Glu Thr Ala Thr Leu
50 55
Val Glu Trp Ile Leu Lys Glu Glu Ser Ser Asp
65 70 75
Ile Ala Ser Val Pro Thr Ser Arg Tyr Leu Ala
85 90
Glu Met Ser Arg Asp Trp Phe Met Leu Met Pro
100 105
Gly Pro Leu Cys Val Arg Val Asp Gln Ala Ile
115 120
Ile Leu Lys Ala Asn Phe Ser Val Ile Phe Asn

-47-

tacctccaga

Asp

Gly

Lys

val

60

Ile

Asp

Arg

Met

Arg

Cys

Asp

Gly

45

Gly

Leu

Met

Gln

Glu

125

Leu

Phe

Ala

30

Lys

Lys

Thr

Lys

110

Lys

Glu

acagaaa

Leu

15

Pro

Gly

Gln

Met

Leu

95

Ile

Asn

Thr

Trp

Phe

Asn

Ile

Thr

80

Glu

Ile

Ile

Leu

60

120

180

240

300

360

420

480

540

600

657



130

Ile
145

Leu Leu

Ser Pro Leu

Ala Val Gly

Ser
195

Arg Gly

Asp Gly

210

Arg

17
1695
ADN
Viru

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

<400> 17
atgaaagtaa

tgtgtaggct
gtgacagtga
ctaaaaggaa
aacccagagt
aatcctgaga
caattgagtt
cccaaccaca
tacagaaatt
tatacaaaca
ataggggacc
cattatagca
ggaagaatca
aatggaaatc
atcatcacat
gctataaaca
aagtatgtca
caatccagag
gtagatggtt
caacaaagca

aaaatgaaca

Arg Ala

Phe

135

Thr Glu

150

Pro Tyr

165

val
180

Leu

Glu Asn

Ser Ser

t cim A

aactaatggt
accatgccaa
cacactctgt
tagctccact
gcgaattgct
atggaacatg
cagtatcttc
ccgtaaccgg
tgctatggct
aaaaggagaa
aaagggccct
gaagattcac
actactactg
taatagcacc
caaatgcacc
gcagtcttcc
aaagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc

ctcaattcac

Leu

Ile

Leu

Leu

Pro Gly

Gly Gly

Gln Arg

200

Pro Pro

215

tctgttatgt
caactcaact
caacctactt
acaattgggt
gatttccaag
ttacccaggg
atttaagagg
agtgtcatca
gacggtgaag
agaagtcctt
ctatcataca
cccagaaata
gaccctgcta
aaggtatgcc
aatgggtgaa
tttccagaat
attaaggatg
agccattgcc
tcaccatcag

cattaatggg

agctgtgggc

30754

Ala
155

Glu Gly

Thr
170

His Asn

Leu Glu

185

Trp

Phe Ala Trp

Glu Gln Lys

acatttacag
gacactgttg
gaggacagcc
agttgcagcg
gaatcttggt
tatttcacag
ttcgaaatat
tcatgctccce
aacggtctgt
gtactatggg
gaaaatgctt
gccaaaagac
gaacccgggg
ttcgaactga
tgtaatgcaa
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca

aaagaattca

-48-

140

Ile Val Gly

Glu Asp Val

Asn Gly Asn
190

Arg Asn His
205

ctacatatgc
acacagtact
acaatggaaa
ttgccggatg
cctacattgt
actatgaaga
tcceccaaaga
ataacgggaa
acccaaacct
gtgttcatca
atgtctctgt
ccaaggtgag
atacaataat
gtaagggttt
agtgtcaaac
taacaatagg
taaggaacac
aaggagggtg
gatctgggta
aggtgaattc

acaaactgga

Ile
160

Glu

Lys Asn

175

Thr Vval

Asn Glu

agacacaata
tgagaagaat
actatgtcta
gatcttagga
agaaacacca
actgagggag
gagctcatgg
aagcagcttc
gagcaagtcc
cccatctaac
agtgtcttca
aaatcaggaa
atttgaggca
tggatcagga
acctcaggga
agagtgccca
cccatccatt
gactggaatg
tgctgcagac
tgtgattgaa

aagaagaatg

60

120

180

240

300

360

420

480

540

600

660

720

840

900

960

1020

1080

1140

1200

1260



gaaaacttaa
ttgttagttc
ctgtatgaga
tttgaattct
gactatccaa
ttggaatcaa
gttcttttag
tgtagaatat
<210>
<211>

<212>
<213>

18
565
PRT
Viru
<400> 18

Met Lys Val
1

Asp Thr

Thr
35

Val Asp

Leu Glu

50

Leu

Ala
65

Pro Leu

Asn Pro Glu

val Glu

Thr Asp Tyr

115

Lys Arg Phe

130

Val Thr

145

Gly

Tyr Arg Asn

Leu Ser Lys

ataaaaaggt
tactggaaaa
aagtaaaaag
atcataagtg
aatattccga
tgggagtcta
tctcectggg

gcatc

t ciim A

Leu

Lys

Ile
20

Cys
Val Leu
Asp Ser
Gln

Leu

Glu
85

Cys

Pro Asn

100

Glu Glu

Glu

Ile

Val Ser

Met

val

Glu

Hi

Gly

70

Leu

Pro

Leu

Phe

Ser

tgatgatggg
tgaaaggact
ccaattaaaa
taacgatgaa
agaatcaaag
taatatcctg

ggcaatcagc

Leu
Gly

Tyr

Asn
40

Lys

s Asn
55

Gly

Ser

Cys

Ile

Glu

Asn

Glu
120

Arg

Pro
135

Lys

Ser Cys

150

Leu
165

Leu

Ser Tyr

Trp

Thr

Leu Thr

Asn Lys

30754

tttctagaca
ttggatttcc
aataatgcca
tgcatggaga
ttaaacaggg
gcgatctact

ttctggatgt

Leu Cys Thr

10

His Ala Asn

25

vVal Thr Val

Leu Cys

Val

Ser Lys Glu

90

Gly Thr

105

Gln Leu Ser

Glu Ser Ser

Asn
155

Ser His

Val Lys Asn

170

Lys Glu Lys

-49-

tttggacata
atgactccaa
aagaaatagg
gtgtgaaaaa
agaaaattga
caacagtcgc

gttccaatgg

Phe Thr

Thr
30

Asn Ser

His Ser

45

Thr

Leu
60

L.eu Lys

Trp Ile

Ser Ser

Trp

Tyr Pro Gly

110

val
125

Ser Ser

Trp Pro Asn

140

Gly Lys Ser

Gly Leu Tyr

Glu Val Leu

taatgcagaa
cgtgaagaat
aaacgggtgt
tggaacttat

tggagtgaaa

cagttcccta

gtctttacag

Thr
15

Asp Thr

Val Asn

Gly Ile

Leu Gly

80

Tyr Ile

Tyr Phe
Ser FPhe
Thr

His

Phe
160

Ser

Pro
175

Asn

Val Leu

1320

1380

1440

1500

1560

1620

1680

1695



Trp

His

Arg

225

Gly

Ile

Ser

305

Lys

Thr

Ile

His

Gln

385

Lys

Glu

Asp

Arg

Gly

Thr

210

Phe

Arg

Phe

Ser

Glu

290

Leu

Tyr

Pro

Glu

Gln

370

Asn

Met

Arg

Ile

Thr
450

val
195

Glu

Thr

Glu

Lys

275

Cys

Pro

Ala

Asn

Arg

Trp

435

Leu

180

His

Asn

Pro

Asn

Ala

260

Gly

Asn

Phe

Lys

Ile

340

Gly

Glu

Ile

Thr

Met

420

Thr

Asp

His

Ala

Glu

Tyr

245

Asn

Ala

Gln

Ser

325

Gln

Gln

Gln

405

Glu

Tyr

Phe

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Lys

Asn

310

Ala

Ser

Thr

Gly

Gly

390

Phe

Asn

His

Ser

val

215

Ala

Trp

Asn

Cys

295

Val

Lys

Arg

Gly

Ser

375

Ile

Thr

Leu

Ala

Asp
455

Asn

200

Ser

Lys

Thr

Leu

Gly

280

Gln

His

Gly

Thr

Ala

Asn

Glu

440

Ser

30754

185

Ile

Val

Arg

Leu

Ile

265

Ile

Thr

Pro

Arg

Leu

345

val

Tyr

Asn

val

Lys

425

Leu

Asn

Gly Asp

vVal Ser

Pro Lys
235

Leu Glu
250

Ala Pro

Ile Thr

Pro Gln

vVal Thr

315

Met Val
330

Phe Gly
Asp Gly
Ala Ala
Lys Val

395

Gly Lys
410
Lys Val

Leu Val

Val Lys

-50-

Gln

Ser

220

val

Pro

Arg

Ser

Gly

300

Ile

Thr

Ala

Trp

Asp

380

Asn

Glu

Asp

Leu

Asn
460

Arg
205

His °

Arg

Gly

Tyr

Asn

285

Ala

Gly

Gly

Tle

Tyr

365

Gln

Ser

Phe

Asp

Leu

445

Leu

190

Ala

Asn

Asp

Ala

270

Ala

Ile

Glu

Leu

Ala

350

Gly

Gln

Val

Asn

Gly

430

Glu

Tyr

Leu

Ser

Gln

Thr

255

Phe

Pro

Asn

Cys

Arg

335

Tyr

Ser

Ile

Lys

415

Phe

Asn

Glu

Arg

Glu

240

Ile

Glu

Met

Ser

Pro

320

Asn

Phe

His

Thr

Glu

400

Leu

Leu

Glu

Lys



Val
465

Lys Ser

Phe Glu Phe

Asn Gly Thr

Arg Glu Lys

515

Ile Leu Ala

530

Ser
545

Leu Gly

Cys Arg Ile

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

19
1407
ADN
Viru

<400> 19
atgaatccaa

tgcttcctta
gaatgcaact
aacataacag
ctagcagaat
tccaaggaca
tatgtgtcat
aacaacaggc
aatgagttgg
tcaagttgtc
gcaactgcta
aaaatactca
atgactgatg
aaaatcgttc
tatccccgat
cccgtegtag
cttgttggag

aacaatgagg

Gln Leu

Lys

Asn Asn

470

His
485

Tyr

Tyr
500

Asp

Ile

Asp

Ile

Tyr

Ala Ile

Lys

Tyr

Gly

Ser

Ser

Cys Asn

Pro Lys

Val Lys

520

Thr
535

Val

Phe Trp

550

Ile
565

Cys

t clm A

atcaaaagat
tgcaaattgc
accccccaaa
agatagtgta
acagaaattg
attcgattag
gcgatcctga
attcaaatga
gtattccatt
atgatggaaa
gcttcattta
ggacacagga
ggagtgcttc
atattagccy
atcctggtgt
atataaatgt

atacacccag

aaggggggcea

aataacgatt
catcctggta
caaccaagta
tctgaccaac
gtcaaagccg
gctttctgct
taagtgttat
cacagtacat
ccatttgggg
agcatggcectt
caatgggagg
gtcggaatgt
aggaatagct
attgttagga
cagatgcatc
aaaggattat
aaaagacgac

tggagtgaaa

Ala

Asp

Tyr

505

Leu

Ala

Met

30754

Glu
475

Lys

Glu
490

éys
Ser Glu
Glu Ser
Ser

Ser

Ser
555

Cys

ggctctgttt
actaatgtaa
atactgtgtg
accaccatag
caatgtaaaa
ggtggggaca
cagtttgccc
gataggaccc
accaaacaag
cacgtttgta
cttgtagata
gtttgcatca
gacactaaaa
agtgctcagc
tgtagagaca
agcattgttt
agatccagca

ggctgggcect

-51-

Ile Gly Asn

Met Glu Ser

Glu Ser Lys

510

Met Gly Val

525

Leu Val Leu

540

Asn Gly Ser

ctcttactat
cattgcactt
aaccaacaat
agaaggaaat
ttacagggtt
tttgggtgac
ttggacaagg
cttatcgaac
tgtgcatagc
ttactgggca
gtattggttc
atggaacttg
tattattcat
atgtagagga
actggaaagg
ccagttatgt
gtagcgattg

ttgatgatgg

Gly Cys

480

val
495

Lys

Asn

Leu

Asn

Tyr

val

Leu

Gln
560

Leu

tgccacaatg
caatcaatat
aatagaaaga
atgccccaaa
tgcacctttt
gagagaacct
aacaacatta
cctattgatg
atggtccagc
tgatraaaat
atggtccaaa
tacagtagta
tgaagagggg
gtgctcctgt
ttccaataga
gtgctcagga
tctgaatcct

aaatgatgtg

60

120

180

240

300

360

420

480

540

660

720

840

900

960

1020

1080



30754

tggatgggaa gaacaatcaa cgagacgtta cgctcaggtt

gaaggctggt ccaaacctaa ttccaaattg cagataaata

ggtgataggt ccggttattc tggcattttc tctgttgaag

tgcttttatg tggagttgat aagaggaagg aaacaggaaa

aacagtattg ttgtgttttg tggcacctca ggtacatatg

ggggcgaaca tcaatctcat gcctgta

<210> 20

<211l> 469

<212> PRT

<213> Virut cGm A

<220>

<221> misc_feature

<222>  (199)..(199)

<223> Yaa cd th® 13 axit amin bt ky

<220>

<221> misc_feature

<222> (267) ..(267)

<223> Xaa cb th& 13 axit amin bt ky

<400> 20

Met Asn Pro Asn Gln Lys Ile Ile Thr Ile Gly

1 5 10

Ile Ala Thr Met Cys Phe Leu Met Gln Ile Ala

20 25
Val Thr Leu His Phe Asn Gln Tyr Glu Cys Asn
35 40
Gln Val Ile Leu Cys Glu Pro Thr Ile Ile Glu
50 55

Ile vVal Tyr Leu Thr Asn Thr Thr Ile Glu Lys

65 70 75

Leu Ala Glu Tyr Arg Asn Trp Ser Lys Pro Gln
85 90

Phe Ala Pro Phe Ser Lys Asp Asn Ser Ile Arg

100 105
Asp Ile Trp Val Thr Arg Glu Pro Tyr Val Ser
115 120
Cys Tyr Gln Phe Ala Leu Gly Gln Gly Thr Thr
130 135
Ser Asn Asp Thr Val His Asp Arg Thr Pro Tyr
145 150 155

-52-

atgaaacctt
ggcaagtcat
gcaaaagctg
ctgcagtatg

gaacaggctc

cd trong tu nhién

cd trong tu nhién

Ser Val Ser

val
30

Ile Leu

Pro Pro

45

Tyr

Arg Asn Ile

60

Glu Ile Cys

Cys Lys Ile

Ala
110

Leu Ser

Cys Asp Pro

125

Leu Asn Asn

140

Arg Thr Leu

caaagtcatt
agttgaaaga
tatcaatcgg
gtggacgtca

atggcctgat

Leu Thr

15

Thr Asn

Asn Asn

Thr Glu

Pro Lys

80

Thr
95

Gly
Gly Gly
Asp Lys
His

Arg

Met
160

Leu

1140

1200

1260

1320

1380

1407



Asn

Ala

Cys

Gly

Thr

225

Met

Ile

Gln

Cys

Ile

305

Leu

Cys

Ala

Thr

Lys

385

Gly

Cys

Glu

Trp

Ile

Arg

210

Gln

Thr

Glu

His

Ile

290

Asn

Val

Leu

Phe

Leu

370

Pro

Asp

Ile

Leu

Ser

Thr

195

Leu

Glu

Asp

Glu

vVal

275

Cys

val

Gly

Asn

Asp

355

Arg

Asn

Arg

Asn

Gly

Ser

180

Gly

val

Ser

Gly

Gly

260

Glu

Lys

Asp

Pro

340

Asp

Ser

Ser

Ser

Arg
420

Ile

165

Ser

His

Asp

Glu

Ser

245

Lys

Glu

Asp

Asp

Thr

325

Asn

Gly

Gly

Lys

Gly

405

Cys

Pro

Ser

Asp

Ser

Cys

230

Ala

Ile

Cys

Asn

Tyr

310

Pro

Asn

Asn

Tyr

Leu

390

Tyr

Phe

Phe

Cys

Xaa

Ile

215

val

Ser

val

Ser

Trp

295

Ser

Arg

Glu

Asp

Glu

375

Gln

Ser

Tyr

His

His

Asn

200

Gly

Cys

Gly

His

Cys

280

Lys

Ile

Lys

Glu

Val

360

Thr

Ile

Gly

val

30754

Leu

Asp

185

Ala

Ser

Ile

Ile

Ile

265

Tyr

Gly

val

Asp

Gly

345

Trp

Phe

Asn

Ile

Glu
425

Gly

170

Gly

Thr

Trp

Asn

Ala

250

Ser

Pro

Ser

Ser

Asp

330

Gly

Met

Lys

Arg

Phe

410

Leu

Thr

Lys

Ala

Ser

Gly

235

Asp

Xaa

Arg

Asn

Ser

315

Arg

His

Gly

Val

Gln

395

Ser

Ile

-53-

Lys

Ala

Ser

Lys

220

Thr

Tyr

Arg

300

Ser

Gly

Arg

Ile

380

val

val

Arg

Gln

Trp

Phe

205

Lys

Cys

Lys

Leu

Pro

285

Pro

vVal

Ser

Val

Thr

365

Glu

Ile

Glu

Gly

val

Leu

190

Ile

Ile

Thr

Gly

270

Gly

vVal

Cys

Ser

Lys

350

Ile

Gly

Val

Gly

Arg
430

Cys

175

His

Tyr

Leu

val

Leu

255

sSer

val

val

Ser

Ser

335

Gly

Asn

Trp

Glu

Lys

415

Lys

Ile

val

Asn

Arg

val

240

Phe

Ala

Arg

Asp

Gly

320

Asp

Trp

Glu

Ser

Arg

400

Ser

Gln



Glu

Thr
450

Asn
465

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

21

ADN
<220>
<223>

<400> 21
atgaaagtaa

tgtgtaggct
gtgacagtga
ctaaaaggaa
aacccagagt
aatcctgaga
caattgagtt
cccaaccaca
tacagaaatt
tatacaaaca
ataggggacc
cattatagca
ggaagaatca
éatggaaatc
atcatcacat
gctataaaca
aagtatgtca
caatccagag
gtagatggtt
caacaaagca
aaaatgaaca
gaaaacttaa
ttgttagttc
ctgtatgaga

tttgaattct

Thr Ala
435

Ser Gly

Leu Met

1695

val

Thr

Pro Val

aactaatggt
accatgccaa
cacactctgt
tagctccact
gcgaattgct
atggaacatg
cagtatcttc
ccgtaaccgg
tgctatggct
aaaaggagaa
aaagggccct
gaagattcac
actactactg
taatagcacc
caaatgcaac
gcagtcttcc
aaagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc
ctcaattcac
ataaaaaggt
tactggaaaa
aagtaaaaag

atcataagtg

440

455

Trinh ty nhidn tao

Gen HA cua virut cGm 10-0036-2

tctgttatgt
caactcaact
caacctactt
acaattgggt
gatttccaat
ttacccaggg
atttaagagg
agtgtcatca
gacggtgaag
agaagtcctt
ctatcataca
cccagaaata
gaccctgcta
aaggtatgcc
aatgggtgaa
tttccagaat
attaaggatg
agccattgcc
tcaccatcag
cattaatggg
agctgtgggce
tgatgatggg
tgaaaggact
ccaattaaaa

taacgatgaa

30754

(n+5,

acatttacag
gacactgttg
gaggacagcc
aattgcagcg
gaatcttggt
tatttcacag
ttcgaaatat
tcatgctccc
aacggtacgt
gtactatggg
gaaaatgctt
gccaaaagac
gaacccgggg
ttcgaactga
tgtaatgcaa
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca
aaagaattca
tttctagaca
ttggatttcc
aataatgcca

tgcatggaga

-54-

445

460

tuong tng vdi virut gbc)

ctacatatgc
acacagtact
acaatggaaa
ttgccggatg
cctacattgt
actatgaaga
tccccaaaga
ataacgggaa
acccaaacct
gtgttcatca
atgtctctgt
ccaaggtgag
atacaataat
gtaagggttt
cgtgtcaaac
taacaatagg
taaggaacac
aaggagggtg
gatctgggta
aggtgaattc
acaaactgga
tttggacata
atgactccaa
aagaaatagg

gtgtgaaaaa

Trp Trp Thr Ser Asn Ser Ile Val Val Phe Cys Gly

Tyr Gly Thr Gly Ser Trp Pro Asp Gly Ala Asn Ile

agacacaata
tgagaagaat
actatgtcta
gatcttagga
agaaacacca
actgagggag
gagctcatgg
aagcagcttc
gagcaagtcc
cccatctaac
agtgtcttca
aaatcaggaa
atttgaggca
tggatcagga
acctcaggga
agagtgccca
cccatccatt
gactggaatg
tgctgcagac
tgtgattgaa
aagaagaatg
taatgcagaa
cgtgaagaat
aaacgggtgt

tggaacttat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



30754

gactatccaa aatattccga agaatcaaag ttaaacaggg agaaaattga tggagtgaaa 1560
ttggaatcaa tgggagtcta taatatcctg gcgatctact caacagtcgc cagttcccta 1620
gttcttttag tctccctggg ggcaatcagc ttctggatgt gttccaatgg gtctttacag 1680
tgtagaatat gcatc 1695
<210> 22

<211> 565

<212> PRT
<213> Trinh ty nhdn tao

<220>
<223> HA du dodn AA cua virut ctGm 10-0036-2 (n+5, tuwong tng voéi virut gbe)

<400> 22

Met Lys Val Lys Leu Met Val Leu Leu Cys Thr Phe Thr Ala Thr Tyr
1 5 10 15

Ala Asp Thr Ile Cys Val Gly Tyr His Ala Asn Asn Ser Thr Asp Thr
20 25 30

Val Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn
35 40 45

Leu Leu Glu Asp Ser His Asn Gly Lys Leu Cys Leu Leu Lys Gly Ile
50 55 60

Ala Pro Leu Gln Leu Gly Asn Cys Ser Val Ala Gly Trp Ile Leu Gly

Asn Pro Glu Cys Glu Leu Leu Ile Ser Asn Glu Ser Trp Ser Tyr Ile
85 90 95

Val Glu Thr Pro Asn Pro Glu Asn Gly Thr Cys Tyr Pro Gly Tyr Phe
100 105 110

Thr Asp Tyr Glu Glu Leu Arg Glu Gln Leu Ser Ser Val Ser Ser Phe
115 : 120 125

Lys Arg Phe Glu Ile Phe Pro Lys Glu Ser Ser Trp Pro Asn His Thr
130 135 140

Val Thr Gly Val Ser Ser Ser Cys Ser His Asn Gly Lys Ser Ser Phe
145 150 155 160

Tyr Arg Asn Leu Leu Trp Leu Thr Val Lys Asn Gly Thr Tyr Pro Asn
165 170 175

Leu Ser Lys Ser Tyr Thr Asn Lys Lys Glu Lys Glu Val Leu Val Leu
180 185 190

Trp Gly Val His His Pro Ser Asn Ile Gly Asp Gln Arg Ala Leu Tyr
195 200 205

-55-



His

Arg

225

Gly

Ile

Leu

Gly

Ser

305

Lys

Thr

Ile

His

Gln

385

Lys

Glu

Asp

Arg

val
465

Thr

210

Phe

Arg

Phe

Ser

Glu

290

Leu

Tyr

Pro

Gln

370

Asn

Met

Arg

Ile

Thr

450

Lys

Glu

Thr

Ile

Glu

Lys

275

Cys

Pro

Val

Ser

Gly

355

Asn

Ala

Asn

Arg

Trp

435

Leu

Ser

Asn
Pro
Asn
Ala
260
Gly
Asn
Phe
Lys
Ile
340
Gly
Glu
Ile
Thr
Met
420
Thr

Asp

Gln

Ala

Glu

Tyr

245

Asn

Phe

Ala

Gln

Ser

325

Gln

Trp

Gln

Asn

Gln

405

Glu

Tyr

Phe

Leu

Tyr

Ile

230

Tyr

Gly

Gly

Thr

Asn

310

Ala

Ser

Thr

Gly

Gly

390

Phe

Asn

Asn

His

Lys
470

val

215

Ala

Trp

Asn

Ser

Cys

295

Vval

Lys

Arg

Gly

Ser

375

Ile

Thr

Leu

Ala

Asp

455

Asn

Ser

Lys

Thr

Leu

Gly

280

Gln

His

Leu

Gly

Met

360

Gly

Thr

Ala

Asn

Glu

440

Ser

Asn

30754

val

Arg

Leu

Ile

265

Ile

Thr

Pro

Arg

Leu

345

Val

Tyr

Asn

val

Lys

425

Leu

Asn

Ala

val

Pro

Leu

250

Ala

Ile

Pro

Val

Met

330

Phe

Asp

Ala

Lys

Gly

410

Lys

Leu

val

Lys

Ser

Lys

235

Glu

Pro

Thr

Gln

Thr

315

val

Gly

Gly

Ala

val

395

Lys

val

val

Lys

Glu
475

-56-

Ser

220

Vval

Pro

Arg

Ser

Gly

300

Ile

Thr

Ala

Trp

Asp

380

Asn

Glu

Asp

Leu

Asn

460

Ile

His

Arg

Gly

Tyr

Asn

285

Ala

Gly

Gly

Ile

Tyr

365

Gln

Ser

Phe

Asp

Leu

445

Leu

Gly

Tyr

Asn

Asp

Ala

270

Ala

Ile

Glu

Leu

Ala

350

Gly

Gln

val

Asn

Gly

430

Glu

Tyr

Asn

Ser

Gln

Thr

255

Phe

Thr

Asn

Cys

Arg

335

Gly

Tyr

Ser

Ile

Lys

415

Phe

Asn

Glu

Gly

Arg

Glu

240

Ile

Glu

Met

Ser

Pro

320

Asn

Phe

His

Thr

Glu

400

Leu

Leu

Glu

Lys

Cys
480



Phe Glu Phe

Asn Gly Thr

Arg Glu Lys

515

Ile Leu Ala

530

Ser Leu

545

Gly

Cys Arg Ile

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

23
1695
ADN
Trin

<220>
<223>

<400> 23
atgaaagtaa

tgtgtaggct
gtgacagtga
ctaaaaggaa
aacccagagt
aatcctgaga
caattgagtt
cccaaccaca
tacagaaatt
tatacaaaca
ataggggacc
cattatagca
ggaagaatca
aatggaaatc
atcatcacat
gctataaaca
aagtatgtca
caatccagag

gtagatggtt

His
485

Tyr

Tyr
500

Asp

Ile

Asp

Ile

Tyr

Ala Tle

Lys

Tyr

Gly

Ser

Ser

Cys Asn

Pro Lys

Val Lys

520

Thr
535

Val

Phe Trp

550

‘Ile
565

Cys

h tu

aactaatggt
accatgccaa
cacactctgt
tagctccact
gcgaattgcet
atggaacatg
cagtatcttc
ccgtaaccgg
tgctatggct
aaaaggagaa
aaagggccct
gaagattcac
actactactg
taatagcacc
caaatgcaac
gcagtcttcc
aaagtgcaaa
gtttgtttgg

ggtatggtta

nhdn tao

Gen HA cua virut cim 10-0036-2

tctgttatgt
caactcaact
caacctactt
acaattgggt
gatttccaat
ttacccaggg
atttaagagg
agtgtcatca
gacggtgaag
agaagtcctt
ctatcataca
cccagaaata
gaccctgcta
aaggtatgcc
aatgggtgaa
tttccagaat
attaaggatg
agccattgcc

tcaccatcag

30754

Glu
490

Asp Cys

Tyr Ser Glu

505

Leu Glu Ser

Ala Ser Ser

Met Ser

555

Cys

(n+4,

acatttacag
gacactgttg
gaggacagcc
aattgcagcg
gaatcttggt
tatttcacag
ttcgaaatat
tcatgctcce
aacggtacgt
gtactatggg
gaaaatgctt
gccaaaagac
gaacccgggg
ttcgaactga
tgtaatgcaa
gtacacccag
gttacaggac
ggtttcattg

aatgagcaag

-57-

Met Glu Ser

Glu Ser Lys

510

Met Gly Val

525

Leu Val Leu

540

Asn Gly Ser

tuong tng véi virut gbc)

ctacatatgc
acacagtact
acaatggaaa
ttgccggatg
cctacattgt
actatgaaga
tccccaaaga

ataacgggaa

‘acccaaacct

gtgttcatca
atgtctctgt
ccaaggtgag
atacaataat
gtaagggttt
agtgtcaaac
taacaatagg
taaggaacac
aaggagggtg

gatctgggta

Val
495

Lys

Asn

Leu

Asn

Tyr

val

Leu

Gln
560

Leu

agacacaata
tgagaagaat
actatgtcta
gatcttagga
agaaacacca
actgagggag
gagctcatgg
aagcagcttc
gagcaagtcc
cccatctaac
agtgtcttca
aaatcaggaa
atttgaggca
tggatcagga
acctcaggga
agagtgccca
cccatccatt
gactggaatg

tgctgcagac

60

120

240

300

360

420

480

540

600

660

720

840

900

960

1020

1080

1140



30754

caacaaagca cacaaaatgc cattaatggg attacaaaca aggtgaattc tgtgattgaa 1200
aaaatgaaca ctcaattcac agctgtgggc aaagaattca acaaactgga aagaagaatg 1260
gaaaacttaa ataaaaaggt tgatgatggg tttctagaca tttggacata taatgcagaa 1320
ttgttagttc tactggaaaa tgaaaggact ttggatttcc atgactccaa cgtgaagaat 1380
ctgtatgaga aagtaaaaag ccaattaaaa aataatgcca aagaaatagg aaacgggtgt 1440
tttgaattct atcataagtg taacgatgaa tgcatggaga gtgtgaaaaa tggaacttat 1500
gactatccaa aatattccga agaatcaaag ttaaacaggg agaaaattga tggagtgaaa 1560
ttggaatcaa tgggagtcta taatatcctg gcgatctact caacagtcgc cagttcccta 1620
gttcttttag tctccctggg ggcaatcagce ttctggatgt gttccaatgg gtctttacag 1680
tgtagaatat gcatc 1695
<210> 24
<211> 565
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> HA du doan AA cla virut cGm 10-0036-2 (n+4, tuong tng véi virut gbc)
<400> 24
Met Lys Val Lys Leu Met Val Leu Leu Cys Thr Phe Thr Ala Thr Tyr
1 5 10 15
Ala Asp Thr Ile Cys Val Gly Tyr His Ala Asn Asn Ser Thr Asp Thr
20 25 30
Val Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn
35 40 45
Leu Leu Glu Asp Ser His Asn Gly Lys Leu Cys Leu Leu Lys Gly Ile
50 55 60
Ala Pro Leu Gln Leu Gly Asn Cys Ser Val Ala Gly Trp Ile Leu Gly
65 70 75 80
Asn Pro Glu Cys Glu Leu Leu Ile Ser Asn Glu Ser Trp Ser Tyr Ile
85 90 95
Val Glu Thr Pro Asn Pro Glu Asn Gly Thr Cys Tyr Pro Gly Tyr Phe
100 105 110
Thr Asp Tyr Glu Glu Leu Arg Glu Gln Leu Ser Ser Val Ser Ser Phe
115 120 125
Lys Arg Phe Glu Ile Phe Pro Lys Glu Ser Ser Trp Pro Asn His Thr
130 135 140
Val Thr Gly Val Ser Ser Ser Cys. Ser His Asn Gly Lys Ser Ser Phe
145 150 155 160

-58-



Tyr

Leu

Trp

His

Arg

225

Gly

Ile

Gly

Ser

305

Thr

Ile

His

Gln

385

Lys

Glu

Arg

Ser

Gly

Thr

210

Phe

Arg T

Phe

Ser

Glu

290

Tyr

Pro

Glu

Gln

370

Asn

Met

Arg

Asn

Lys

Val

195

Glu

Thr

Glu

Lys

275

Cys

Pro

val

Ser

Gly

355

Asn

Ala

Asn

Arg

Leu

Ser

180

His

Asn

Pro

Asn

Ala

260

Gly

Asn

Phe

Lys

Ile

340

Glu

Ile

Thr

Met
420

Leu

165

Tyr

His

Ala

Glu

Tyr

245

Asn

Phe

Ala

Gln

Ser

325

Gln

Trp

Gln

Asn

Gln

405

Glu

Trp

Thr

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Lys

Asn

310

Ala

Ser

Thr

Gly

Gly

390

Phe

Asn

Leu

Asn

Ser

Val

215

Ala

Trp

Asn

Ser

Cys

295

val

Lys

Arg

Gly

Ser

375

Ile

Thr

Leu

Thr

Lys

Asn

200

Ser

Lys

Thr

Leu

Gly

280

Gln

His

Leu

Gly

Met

360

Gly

Thr

Ala

Asn

30754

Val

Lys

185

Ile

val

Arg

Leu

Ile

265

Ile

Thr

Pro

Arg

Leu

345

val

Tyr

Asn

Val

Lys
425

Lys Asn
170

Glu Lys

Gly Asp

Val Ser

Pro Lys
235

Leu Glu
250

Ala Pro

Ile Thr

Pro Gln

Val Thr
15

Met Val
330

Phe Gly

Asp Gly

Ala Ala

Lys Val

395

Gly Lys
410

Lys Val

-59-

Gly

Glu

Gln

Ser

220

Val

Pro

Arg

Gly
300

Ile

Ala

Trp

Asp

380

Asn

Glu

Asp

Thr

Vval

Arg

205

His

Arg

Gly

TyTr

Asn

285

Ala

Gly

Gly

Ile

Tyr

365

Gln

Ser

Phe

Asp

Tyr

Leu

190

Ala

Tyr

Asn

Asp

Ala

270

Ala

Ile

Glu

Leu

Ala

350

Gly

Gln

Val

Asn

Gly
430

Pro

175

val

Leu

Ser

Gln

Thr

255

Phe

Thr

Asn

Cys

Arg

335

Gly

Tyr

Ser

Ile

Lys

415

Phe

Asn

Leu

Tyr

Arg

Glu

240

Ile

Glu

Met

Pro

320

Asn

Phe

His

Thr

Glu

400

Leu

Leu



Asp Ile Trp

435

Thr
450

Arg Leu

Val
465

Lys Ser

Phe Glu Phe

Asn Gly Thr

Arg Glu Lys

515

Ile Leu Ala

530

Ser Leu

545

Gly

Cys Arg Ile

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

25
1695
ADN

<220>
<223>

<400> 25
atgaaagtaa

tgtgtaggct
gtgacagtga
ctaaaaggaa
aacccagagt
aatcctgaga
caattgagtt
cccaaccaca
tacagaaatt
tatacaaaca
ataggggacc
cattatagca

ggaagaatca

Trinh tu

Thr Tyr

Phe

Asp

Gln Leu

Asn

His

Lys

Glu
440

Ala

Asp Ser

455

Asn Asn

470

His
485

Tyr

Tyr
500

Asp T

Ile

Asp

Ile

Tyr

Ala TIle

Lys

Gly

Ser

Ser

Cys Asn

Pro Lys

vVal Lys

520

Thr Vval

535

Phe Trp

550

Ile
565

Cys

aactaatggt
accatgccaa
cacactctgt
tagctccact
gcgaattgct
atggaacatg
cagtatcttc
ccgtaaccgg
tgctatggct
aaaaggagaa
aaagggccct
gaagattcac

actactactg

nhidn tao

Gen HA cua virut cGm 10-003€-2

tctgttatgt
caactcaact
caacctactt
acaattgggt
gatttccaat
ttacccaggg
atttaagagg
agtgtcatca
gacggtgaag
agaagtcctt
ctatcataca
cccagaaata

gaccctgcta

30754

Leu Leu Val

Asn Val Lys

Ala Glu

475

Lys

Glu
490

Asp Cys

Tyr Ser Glu

505

Leu Glu Ser

Ser Ser

Met Ser

555

Cys

(n+3,

acatttacag
gacactgttg
gaggacagcc
aattgcagcg
gaatcttggt
tatttcacag
ttcgaaatat
tcatgctccce
aacggtacgt
gtactatggg
gaaaatgctt

gccaaaagac

gaacccgggg

-60-

Leu Glu

445

Leu

Asn Leu

460

Tyr

Ile Gly Asn

Met Glu Ser

Glu Ser Lys

510

Met Gly Val

525

Leu Val Leu

540

Asn Gly Ser

tuong tng véi virut gbc)

ctacatatgc
acacagtact
acaatggaaa
ttgccggatg
cctacattgt
actatgaaga
tccccaaaga
ataacgggaa
acccaaacct
gtgttcatca
atgtctctgt
ccaaggtgag

atacaataat

Asn Glu

Glu Lys

Gly Cys

480

val
495

Lys
Leu Asn
Tyr Asn
Val

Leu

Gln
560

Leu

agacacaata
tgagaagaat
actatgtcta
gatcttagga
agaaacacca
actgagggag
gagctcatgg
aagcagcttc
gagcaagtcc
cccatctaac
agtgtcttca
aaatcaggaa

atttgaggca

60

120

180

240

300

360

420

480

540

600

660

720

780



aatggaaatc
atcatcacat
gctataaaca
aagtatgtca
caatccagag
gtagatggtt
caacaaagca
aaaatgaaca
gaaaacttaa
ttgttagttc
ctgtatgaga
tttgaattct
gactatccaa
ttggaatcaa
gttcttttag
tgtagaatat
<210>
<211>

<212>
<213>

26
565
PRT

<220>
<223>
<400> 26

Met Lys Val
1

Ala Asp Thr

Val Thr

35

Asp

Leu Leu Glu

50

Ala
65

Pro Leu

Asn Pro Glu

Val Glu Thr

taatagcacc
caaatgcacc
gcagtcttcc
aaagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc
ctcaattcac
ataaaaaggt
tactggaaaa
aagtaaaaag
atcataagtg
aatattccga
tgggagtcta
tctccectggg

gcatc

Lys Leu

Ile
20

Cys

Val Leu

Asp Ser

Gln Leu

70

Glu
85

Cys

Pro
100

Asn

Met

val

Glu

His

Gly

Leu

Pro

aaggtatgcc
aatgggtgaa
tttccagaat
attaaggatg
agccattgee
tcaccatcag
cattaatggg
agctgtgggce
tgatgatggg
tgaaaggact
ccaattaaaa
taacgatgaa
agaatcaaag
taatatcctg

ggcaatcagc

Trinh tyu nhédn tao

Val Leu

Gly

Tyr

Asn
40

Lys

Asn
55

Gly
Asn Cys
Ile

Leu

Glu Asn

Leu

His

25

val

Lys

Ser

Ser

Gly
105

30754

ttcgaactga
tgtaatgcaa
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca
aaagaattca
tttctagaca
ttggatttcc
aataatgcca
tgcatggaga
ttaaacaggg
gcgatctact

ttctggatgt

Cys Thr

Ala Asn

Thr val

Leu Cys

Val Ala

75

Asn Glu

90

Thr Cys

-61-

gtaagggttt
agtgtcaaac
taacaatagg
taaggaacac
aaggagggtg
gatctgggta
aggtgaattc
acaaactgga
tttggacata
atgactccaa
aagaaatagg
gtgtgaaaaa
agaaaattga
caacagtcgce

gttccaatgg

Phe Thr Ala

Thr
30

Asn Ser

His Ser

45

Thr

Leu Leu

60

Lys

Gly Trp Ile

Ser Trp Ser

Tyr Pro Gly

110

tggatcagga
acctcaggga
agagtgccca
cccatccatt
gactggaatg
tgctgcagac
tgtgattgaa
aagaagaatg
taatgcagaa
cgtgaagaat
aaacgggtgt
tggaacttat
tggagtgaaa
cagttcccta

gtctttacag

Thr
15

Tyr

Asp Thr

Val Asn

Gly Ile

Leu Gly

80

Tyr Ile

95

Tyr Phe

840

900

960
1020
1080
1140
1200
1260
1320
138Q
1440
1500
1560
1620
1680

1695

HA dy doadn AA cua virut cdm 10-0036-2 (n+3, tuong ung véi virut gbc)



30754

Thr Asp Tyr Glu Glu Leu Arg Glu Gln Leu Ser Ser Val Ser Ser Phe
115 120 125

Lys Arg Phe Glu Ile Phe Pro Lys Glu Ser Ser Trp Pro Asn His Thr
130 135 140

Vval Thr Gly Val Ser Ser Ser Cys Ser His Asn Gly Lys Ser Ser Phe
145 150 155 160

Tyr Arg Asn Leu Leu Trp Leu Thr Val Lys Asn Gly Thr Tyr Pro Asn
165 170 175

Leu Ser Lys Ser Tyr Thr Asn Lys Lys Glu Lys Glu Val Leu Val Leu
180 185 1990

Trp Gly Val His His Pro Ser Asn Ile Gly Asp Gln Arg Ala Leu Tyr
195 200 205

His Thr Glu Asn Ala Tyr Val Ser Val val Ser Ser His Tyr Ser Arg
210 215 220

Arg Phe Thr Pro Glu Ile Ala Lys Arg Pro Lys Val Arg Asn Gln Glu
225 230 235 240

Gly Arg Ile Asn Tyr Tyr Trp Thr Leu Leu Glu Pro Gly Asp Thr Ile
245 250 255

Ile Phe Glu Ala Asn Gly Asn Leu Ile Ala Pro Arg Tyr Ala Phe Glu
260 265 270

Leu Ser Lys Gly Phe Gly Ser Gly Ile Ile Thr Ser Asn Ala Pro Met
275 280 285

Gly Glu Cys Asn Ala Lys Cys Gln Thr Pro Gln Gly Ala Ile Asn Ser
290 295 300

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

Lys Tyr Val Lys Ser Ala Lys Leu Arg Met Val Thr Gly Leu Arg Asn
325 330 335

Thr Pro Ser Ile Gln Ser Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe
340 345 350

Ile Glu Gly Gly Trp Thr Gly Met Val Asp Gly Trp Tyr Gly Tyr His
355 360 365

His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Gln Ser Thr
370 375 380

-62-



30754

Gln
385

Ala TIle Ile Thr val

395

val Glu

400

Asn Asn Gly Ile

390

Asn Lys Asn Ser

Met Thr Gln

405

Lys Asn Phe Thr Ala Val Gly Glu Phe Asn

410

Lys Lys Leu

415

Glu Met Glu

420

Arg Arg Asn Leu Asn Lys val Phe

425

Lys Asp Asp Gly Leu

430

Ile Thr Ala Glu

440

Asp Trp Asn Leu Leu Val Glu Glu

435

Tyr Leu

445

Leu Asn

Thr
450

val Asn Leu Glu

460

Arg Leu Asp Phe His Asp Ser Asn

455

Lys Tyr Lys

Val
465

Gln Ala Glu Ile

475

Lys Ser Leu Lys Asn Asn

470

Lys Gly Asn Gly Cys

480

Phe Glu Glu

490

Glu val

495

His
485

Phe Tyr Lys Cys Asn Asp Cys Met Ser Lys

Asn Gly Thr Tyr Pro Ser Glu Glu Ser

500

Asp Tyr Lys Tyr

505

Lys Leu Asn

510

Arg Glu Lys Ile Val Leu Glu Ser Met Val Asn

515

Asp Gly Lys

520

Gly
525

Tyr

Ile Ala Ile Thr Vval Ala val

535

Leu
530

Leu Leu val

540

Tyr Ser Ser Leu

Leu Ala Ser

550

Ser
545

Phe Met Gln

560

Ser Asn Ser Leu

555

Trp Cys Gly

Ile
565

Cys Arg Ile Cys

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

27
1695
ADN

Trinh ty nhdn tao

<220>

<223> Gen HA cua virut ctGm 10-0036-2 (n+2, tuong Ung véi virut gbe)

<400> 27

atgaaagtaa aactaatggt tctgttatgt acatttacag ctacatatgc agacacaata 60

caactcaact

tgtgtaggct
gtgacagtga
ctaaaaggaa
aacccagagt
aatcctgaga

caattgagtt

accatgccaa
cacactctgt
tagctccact
gcgaattgct
atggaacatg

cagtatcttc

caacctactt
acaattgggt
gatttccaat
ttacccaggg

atttaagagg

gacactgttg
gaggacagcc
aattgcagcg
gaatcttggt
tatttcacag

ttcgaaatat

-63-

acacagtact
acaatggaaa
ttgccggatg
cctacattgt
actatgaaga

tccccaaaga

tgagaagaat
actatgtcta
gatcttagga
agaaacacca
actgagggag

gagctcatgg

120

180

240

300

360

420



cccaaccaca
tacagaaatt
tatacaaaca
ataggggacc
cattatagca
ggaagaatca
aatggaaatc
atcatcacat
gctataaaca
aagtatgtca
caatccagag
gtagatggtt
caacaaagca
aaaatgaaca
gaaaacttaa
ttgttagttc
ctgtatgaga
tttgaattct
gactatccaa
ttggaatcaa
gttcttttag
tgtagaatat
<210>
<211>

<212>
<213>

28
565
PRT

<220>
<223>
<400> 28
Met Lys Val
1

Ala Asp Thr

Val Asp Thr
35

Leu Leu Glu
50

ccgtaaccgg
tgctatggct
aaaaggagaa
aaagggccct
gaagattcac
actactactg
taatagcacc
caaatgcacc
gcagtcttcc
aaagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc
ctcaattcac
ataaaaaggt
tactggaaaa
aagtaaaaag
atcataagtg
aatattccga
tgggagtcta
tcteccectggg

gcatc

Lys
5

Ile
20

val

Asp

Leu Met

Cys Val

Leu Glu

Ser His

agtgtcatca
gacggtgaag
agaagtcctt
ctatcataca
cccagaaata
gaccctgcta
aaggtatgcc
aatgggtgaa
tttccagaat
attaaggatg
agccattgcc
tcaccatcag
cattaatggg
agctgtgggc
tgatgatggg
tgaaaggact
ccaattaaaa
taacgatgaa
agaatcaaag
taatatcctg

ggcaatcagc

Trinh tu nhdn tao

Val Leu

Gly Tyr

Lys Asn
40

Asn Gly
55

val

30754

tcatgctccce
aacggtctgt
gtactatggg
gaaaatgctt
gccaaaagac
gaacccgggg
ttcgaactga
tgtaatgcaa
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca
aaagaattca
tttctagaca
ttggatttcc
aataatgcca
tgcatggaga
ttaaacaggg
gcgatctact

ttctggatgt

Leu Cys Thr

10

His Ala Asn

25

Thr Vval

Lys Leu Cys

-64-

ataacgggaa
acccaaacct
gtgttcatca
atgtctctgt
ccaaggtgag
atacaataat
gtaagggttt
agtgtcaaac
taacaatagg
taaggaacac
aaggagggtg
gatctgggta
aggtgaattc
acaaactgga
tttggacata
atgactccaa
aagaaatagg
gtgtgaaaaa
agaaaattga
caacagtcgc

gttccaatgg

Phe Thr Ala

Thr
30

Asn Ser

Thr His Ser

45

Leu Leu

60

Lys

aagcagcttc
gagcaagtcc
cccatctaac
agtgtcttca
aaatcaggaa
atttgaggca
tggatcagga
acctcaggga
agagtgccca
cccatccatt
gactggaatg
tgctgcagac
tgtgattgaa
aagaagaatg
taatgcagaa
cgtgaagaat
aaacgggtgt
tggaacttat
tggagtgaaa
cagttcccta

gtctttacag

Thr Tyr

15

Asp Thr

Val Asn

Gly Ile

480

540

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1695

HA du dodn AA cua virut ctGm 10-0036-2 (n+2, tuong Ung véi virut gbc)



Ala

65

Asn

val

Thr

Lys

val

145

Tyr

Leu

His

Arg

225

Gly

Ile

Leu

Gly

Ser

305

Lys

Pro

Pro

Glu

Asp

Arg

130

Thr

Arg

Ser

Gly

Thr

210

Phe

Arg

Phe

Ser

Glu

290

Leu

Tyr

Leu

Glu

Thr

Tyr

115

Phe

Gly

Asn

Lys

val

195

Glu

Thr

Ile

Lys

275

Cys

Pro

val

Gln

Cys

Pro

100

Glu

Glu

Val

Leu

Ser

180

His

Asn

Pro

Asn

Ala

260

Gly

Asn

Phe

Lys

Leu

Glu

85

Asn

Glu

Ile

Ser

Leu

165

Tyr

His

Ala

Glu

Tyr

245

Asn

Phe

Ala

Gln

Ser
325

Gly

70

Leu

Pro

Leu

Phe

Ser

150

Thr

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Lys

Asn

310

Ala

Asn

Leu

Glu

Arg

Pro

135

Ser

Leu

Asn

Ser

val

215

Ala

Trp

Asn

Ser

Cys

295

Vval

Lys

Cys

Ile

Asn

Glu

120

Lys

Cys

Thr

Lys

Asn

200

Ser

Lys

Thr

Leu

Gly

280

Gln

His

Leu

Ser

Ser

Gly

105

Gln

Glu

Ser

val

Lys

185

Ile

val

Arg

Leu

Ile

265

Ile

Thr

Pro

Arg

30754

val Ala
75

Asn Glu
90

Thr Cys

Leu Ser

Ser Ser

His Asn
155

Lys Asn
170

Glu Lys
Gly Asp
Val Ser
Pro Lys

235

Leu Glu
250

Ala Pro
Ile Thr
Pro Gln
Val Thr

315

Met Val
330

-65-

Gly

Ser

Tyr

Ser

Trp

140

Gly

Gly

Glu

Gln

Ser

220

Val

Pro

Arg

Ser

Gly

300

Ile

Thr

Trp

Trp

Pro

val

125

Pro

Lys

Leu

val

Arg

205

His

Arg

Gly

Tyr

Asn
285

Ala T

Gly

Gly

Ile

Ser

Gly

110

Ser

Asn

Ser

Tyr

Leu

190

Ala

Tyr

Asn

Asp

Ala

270

Ala

Glu

Leu

Leu

Tyr

Tyr

Ser

His

Ser

Pro

175

val

Leu

Ser

Gln

Thr

255

Phe

Pro

Asn

Cys

Arg
335

Gly

80

Ile

Phe

Phe

Thr

Phe

160

Asn

Leu

Tyr

Arg

Glu

240

Glu

Met

Ser

Pro

320

Asn



30754

Thr Pro Ser Ile Gln Ser Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe
340 345 350

Ile Glu Gly Gly Trp Thr Gly Met Val Asp Gly Trp Tyr Gly Tyr His
355 360 365

His Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Gln Ser Thr
370 375 380

Gln Asn Ala Ile Asn Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu
385 390 395 400

Lys Met Asn Thr Gln Phe Thr Ala Val Gly Lys Glu Phe Asn Lys Leu
405 410 415

Glu Arg Arg Met Glu Asn Leu Asn Lys Lys Val Asp Asp Gly Phe Leu
420 425 430

Asp Ile Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Leu Glu Asn Glu
435 440 445

Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Glu Lys
450 455 460

Val Lys Ser Gln Leu Lys Asn Asn Ala Lys Glu Ile Gly Asn Gly Cys
465 470 475 480

Phe Glu Phe Tyr His Lys Cys Asn Asp Glu Cys Met Glu Ser Val Lys
485 490 495

Asn Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys Leu Asn
500 505 510

Arg Glu Lys Ile Asp Gly Vval Lys Leu Glu Ser Met Gly Val Tyr Asn
515 520 525

Ile Leu Ala Ile Tyr Ser Thr Val Ala Ser Ser Leu Val Leu Leu Val
530 - 535 540

Ser Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu Gln
545 550 555 560

Cys Arg Ile Cys Ile
565

<210> 29

<211> 1695

<212> ADN

<213> Trinh tu nhdn tao

<220>
<223> Gen HA cia virut cdm 10-0036-2 (n+l, tuong tng véi virut gbc)

<400> 29
atgaaagtaa aactaatggt tctgttatgt acatttacag ctacatatgc agacacaata

-66-



tgtgtaggct
gtgacagtga
ctaaaaggaa
aacccagagt
aatcctgaga
caattgagtt
cccaaccaca
tacagaaatt
tatacaaaca
ataggggacc
cattatagca
ggaagaatca
aatggaaatc
atcatcacat
gctataaaca
aagtatgtca
caatccagag
gtagatggtt
caacaaagca
aaaatgaaca
gaaaacttaa
ttgttagttc
ctgtatgaga
tttgaattct
gactatccaa
ttggaatcaa
gttcttttag
tgtagaatat
<210>
<211>

<212>
<213>

30
565
PRT

<220>
<223>

<400> 30

accatgccaa
cacactctgt
tagctccact
gcgaattgcect
atggaacatg
cagtatcttc
ccgtaaccgg
tgctatggct
aaaaggagaa
aaagggccct
gaagattcac
actactactg
taatagcacc
caaatgcacc
gcagtcttcc
aaagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc
ctcaattcac
ataaaaaggt
tactggaaaa
aagtaaaaag
atcataagtg
aatattccga
tgggagtcta
tctececectggg

gcatc

caactcaact
caacctactt
acaattgggt
gatttccaat
ttacccaggg
atttaagagg
agtgtcatca
gacggtgaag
agaagtcctt
ctatcataca
cccagaaata
gaccctgcta
aaggtatgcc
aatgggtgaa
tttccagaat
attaaggatg
agccattgcc
tcaccatcag
cattaatggg
agctgtggge
tgatgatggg
tgaaaggact
ccaattaaaa
taacgatgaa
agaatcaaag
taatatcctg

ggcaatcagc

Trinh ty nhdn tao

30754

gacactgttg
gaggacagcc
agttgcagcg
gaatcttggt
tatttcacag
ttcgaaatat
tcatgctccce
aacggtctgt
gtactatggg
gaaaatgctt
gccaaaagac
gaacccgggg
ttcgaactga
tgtaatgcaa
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca
aaagaattca
tttctagaca
ttggatttcc
aataatgcca
tgcatggaga
ttaaacaggg
gcgatctact

ttctggatgt

acacagtact
acaatggaaa
ttgccggatg
cctacattgt
actatgaaga
tccccaaaga
ataacgggaa
acccaaacct
gtgttcatca
atgtctctgt
ccaaggtgag
atacaataat
gtaagggttt
agtgtcaaac
taacaatagg
taaggaacac
aaggagggtg
gatctgggta
aggtgaattc
acaaactgga
tttggacata
atgactccaa
aagaaatagg
gtgtgaaaaa
agaaaattga
caacagtcgc

gttccaatgg

tgagaagaat
actatgtcta
gatcttagga
agaaacacca
actgagggag
gagctcatgg
aagcagcttc
gagcaagtcc
cccatctaac
agtgtcttca
aaatcaggaa
atttgaggca
tggatcagga
acctcaggga
agagtgccca
cccatccatt
gactggaatg
tgctgcagac
tgtgattgaa
aagaagaatg
taatgcagaa
cgtgaagaat
aaacgggtgt
tggaacttat
tggagtgaaa
cagttcccta

gtctttacag

Met Lys Val Lys Leu Met Val Leu Leu Cys Thr Phe Thr Ala Thr Tyr

1

5

10

-67-

15

120

180

240

300

360

420

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1695

HA dy dodn AA cia virut ctm 10-0036-2 (n+l, tuong Ung véi virut gbc)



Ala

val

Leu

Ala

65

Asn

val

Thr

Lys

val

145

Tyr

Leu

Trp

His

Arg

225

Gly

Ile

Leu

Asp

Asp

Leu

50

Pro

g
H
e}

Glu

Asp

Arg

130

Thr

Ser

Gly

Thr

210

Phe

Arg

Phe

Ser

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Gly

Asn

Lys

val

195

Glu

Thr

Ile

Glu

Lys
275

Ile

20

vVal

Asp

Gln

Cys

Pro

100

Glu

Glu

val

Leu

Ser

180

His

Asn

Pro

Asn

Ala

260

Gly

Cys

Leu

Ser

Leu

Glu

85

Glu

Ser

Leu

165

Tyr

His

Ala

Glu

Tyr

245

Asn

Phe

val

Glu

His

Gly

70

Leu

Pro

Leu

Phe

Ser

150

Trp

Thr

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Gly

Lys

Asn

55

Asn

Leu

Glu

Arg

Pro

135

Ser

Leu

Asn

Ser

val

215

Ala

Trp

Asn

Ser

Tyr

Asn

40

Gly

Cys

Ile

Asn

Glu

120

Lys

Cys

Thr

Asn

200

Ser

Lys

Thr

Leu

Gly
280

His

25

Val

Lys

Ser

Ser

Gly

105

Gln

Glu

Ser

val

Lys

185

Ile

Val

Arg

Leu

Ile

265

Ile

30754

Ala

Thr

Leu

val

Lys

90

Thr

Leu

Ser

His

Lys

170

Glu
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FIG. 1

Seq 18 = HA (gbc); Seq 22 = HA (n+5 thé dt bién)
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MKVKLMVLLCTFTATYADTICVGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCL
MKVKLMVLLCTFTATYADTICVGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCL

LKGIAPLQLGSCSVAGWILGNPECELLISFESWSYIVETPNPENGTCYPGYFTDYEELRE
LKFIAPLQLGNCSVAFWILGNPECELLISNESWSYIVETPNPENGTCYPGYFTDYEELRE

QLSSVSSFKRFEIFPKESSWPNHTVTGVSSSCSHNGKSSFYRNLLWLTVKNG§YPNLSKS
QLSSVSSFKRFEIFPKESSWPNHTVTGVSSSCSHNGKSSFYRNLLWLTVKNG;YPNLSKS

YTNKKEKEVLVLWGVHHPSNIGDQRALYHTENAYVSVVSSHYSRRFTPEIAKRPKVRNQE
YTNKKEKEVLVLWGVHHPSNIGDQRALYHTENAYVSVVSSHYSRRFTPEIAKRPKVRNQE

GRINYYWTLLEPGDTIIFEANGNLIAPRYAFELSKGFGSGIITSNAPMGECNAKCQTPQG
GRINYYWTLLEPGDTIIFEANGNLIAPRYAFELSKGFGSGIITSNATMGECNATCQTPQG

AINSSLPFQNVHPVTIGECPKYVKSAKLRMVTGLRNTPSIQSRGLFGAIAGFIEGGWTGM
AINSSLPFQNVHPVTIGECPKYVKSAKLRMVTGLRNTPSIQSRGLFGAIAGFIEGGWTGM

VDGWYGYHHQNEQGSGYAADQQSTONAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRM
VDGWYGYHHQNEQGSGYAADQQSTONAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRM

ENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGC
ENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGC

FEFYHKCNDECMESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYNILAIYSTVASSL
FEFYHKCNDECMESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYNILAIYSTVASSL

VLLVSLGAISFWMCSNGSLQCRICI 565
VLLVSLGAISFWMCSNGSLQCRICI 565

FIG. 2
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Nghién ctru sinh truong cta ching tang glycosyl héa. Cac duong thé hién cac thé
dot bién co cac vi tri glycosyl hoa dugce lién két N bd sung duge xur ly k§ thuét
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24
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2 =fy=5
1
0
6
Virut thu dwoc Vi tri glycosyl héa bb sung (n)
0 Virut gbc RG (10-0036-2) 0
1 S71N 1
2 S71N, K9ON 2
3 S71N, K9ON, L173T 3
4 S71N, KON, L173T, P287T 4
5 S71N, K9ON, L173T, P287T, K294T 5

FIG. 3
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SEQID Loai | Mota
NO
1 ADN Gen PB2 cua virut cim A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
2 PRT PB2 dw doan AA cta virut cam A/lon/NorthCarolina/3793/08(H1N1) - 10-0036-2
3 ADN Gen PB1 cta virut cam A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
4 PRT | PB1 dy doan AA cta virut cim A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
5 ADN | Gen PA cua virut cim A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
6 PRT | PA dy doan AA cla virut cim A/lon/NorthCarolina/3793/08(H1N1) - 10-0036-2
7 ADN | Gen HA cua virut cam A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
8 PRT HA du doan AA cua virut cam A/lon/NorthCarolina/3793/08(H1N1) - 10-0036-2
9 ADN | Gen NP cua virut cam A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
10 PRT NP duw doan AA cta virut cam A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
11 ADN | Gen NA cuta virut caim A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
12 PRT NA dw doan AA cta virut cam A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
13 ADN | Gen M cta virut cam A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
14 PRT M dw doan AA cuia virut cium A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
15 ADN | Gen NS cua virut cam A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
16 PRT | NS dv doan AA cta virut cim A/lgn/NorthCarolina/3793/08(H1N1) - 10-0036-2
17 ADN | Gen HA clia virut cim 10-0036-2 (n+0, géc) - RG 10-0036-2
18 PRT | HA du doan AA cla virut cim 10-0036-2 (n+0, = gbc) - RG 10-0036-2
19 ADN | Gen NA cta virut cim 10-0036-2 (n+0, gbc) - RG 10-0036-2
20 PRT | NA dw doan AA cta virut cim 10-0036-2 (n+0, = géc) - RG 10-0036-2
21 ADN | Gen HA cua virut cam 10-0036-2 (n+5, twong rng v&i RG 10-0036-2)
22 PRT | HA dw doan AA cta virut cam 10-0036-2 (n+5, twong trng v&i RG 10-0036-2)
23 ADN | Gen HA cua virut cim 10-0036-2 (n+4, twong (rng véi RG 10-0036-2)
24 PRT | HA dw doan AA cua virut cim 10-0036-2 (n+4, twong trng véi RG 10-0036-2)
25 ADN | Gen HA cua virut cim 10-0036-2 (n+3, twong &ng v&i RG 10-0036-2)
26 PRT | HA dw doan AA cla virut cim 10-0036-2 (n+3, twong trng véi RG 10-0036-2)
27 ADN | Gen HA cta virut cam 10-0036-2 (n+2, twong (ng v&i RG 10-0036-2)
28 PRT | HA dv doan AA cta virut cim 10-0036-2 (n+2, twong trng véi RG 10-0036-2)
29 ADN | Gen HA cua virut cim 10-0036-2 (n+1, twong rng véi RG 10-0036-2)
30 PRT | HA dv doan AA cua virut cim 10-0036-2 (n+1, twong tng voi RG 10-0036-2)

FIG. 4
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