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vung HA1 hemagglutinin cta virut cam gém doan goc dau tan cung N cta HA1, gdm cac

axit amin tir vi tri 1 dén vi trf x, tot hon 1a tir vi tri p dén vi tri x, cua vung HA1, du:(_)’c lién
két cong hoa tri bang trinh tu lién két gobm 0 dén 50 gbc axit amin véi doan géc dau tan

cung C cta HA1, gdm cic axit amin tir vi tri y dén va bao gdm ca axit amin dau tdn cung C

cua vung HA1 va (b) vung HA2 hemagglutinin cua virut cum, trong d6 polypeptit vung

gbc hemagglutinin nay khang lai su phan cit bang proteaza tai chd ndi gitra HA1 va HA2,

va trong d6 mot hodc nhiéu amino cla cac axit amin & cac vi tri 337, 340, 352, 353, 402,

406, 409, 413 va/hodc 416 da dugc gay dot bién so véi vi tri tuong Ung trong HA cua virut

cim kiéu dai. Sang ché ciing dé cap dén ché pham chua polypeptit nay, vacxin chira chiing,

phan tir axit nucleic ma héa polypeptit ndy va vat truyén chira phan tir axit nucleic ma héa
polypeptit nay.
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Linh vire ky thuit dwoc dé cap
| Sang ché d& cap dén linh vuc y hoc. Cu thé, sang ché dé cap dén cac polypeptit ving
gbc hemagglutinin cia virut cim, ché phim chira cac polypeptit ndy, vacxin chira chung,
phan tir axit nucleic ma héa polypeptit nay va vat truyén chira phan tir axit nucleic ma héa
polypeptit nay. Sang ché con d& cip dén phuong phép tao ra cac polypeptit ving gbc
hemagglutinin va mé ta viéc sir dung chiing, cu thé 1 dé phat hién, phong ngira va/hoic diéu

tri bénh cum.

Tinh trang k§ thuit ciia sang ché

Virut ciim 14 tac nhan gdy bénh chinh cho ngudi, gy ra bénh vé dudong hé hép
(thudng duoc goi 14  bénh cim” hodc “ctim”) ¢6 mirc d6 tram trong tir nhiém can 1am sang
dén viém phdi cap do virut c6 thé gay tir vong. Tac dong 1am sang ctia nhiém ciim khac
nhau tiy theo doc luc ctia ching virut cam va tinh trang phoi nhiém, tién swr, d6 tudi va
mién dich cua vat chia. Mdi ndm, trén thé giéi wdc tinh c6 khoang 1 ty ngudi nhiém virut
ctim, gay ra 3-5 triéu ca bénh nghiém trong va udc tinh ¢6 300.000 dén 500.000 ca tir vong
lién quan dén bénh cim. Phéan 16n trong s6 cac ca nhiém cam nay 1a do virut cim A mang
cac tip phu H1 hodc H3 hemagglutinin, va phan nho hon 13 do virut cam B, va do d6 dai
dién cua tat ca ba tip phu nay duoc dua vao vacxin ciim mua. Cong tac giy mién dich hién
nay dua trén sy nhan dang sé6m céac virut cim dang luu hanh dé cho phép san Xuét kip thoi
vacxin cim mua hiéu qua. Ngoai nhitng khé khan ¢b hiru trong viée du doan cac chiing sé
1a chiing trdi trong su6t mua t6i, tinh khang khang virut va lan tranh mién dich ciing dong
vai trd trong viéc 1am cho vacxin hién nay khéng c6 hiéu qua phong ngira ty 1é mac bénh
va ty 18 tir vong. Ngoai ra, kha ning gdy ra dai dich do ching virut c¢6 doc luc cao bat ngudn
tir cac O chira dong vat va duoc sap xép lai dé gia tang sy phat tan tir nguoi sang nguoi, dat

ra moi de doa hién thuc va nghiém trong dén suc khoe toan cau.
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Virut cim A dugc phan b rong rii trong tw nhién va c6 thé gay nhidm cho nhiéu loai
chim va dong vat ¢6 vii. Virut ciim 1a virut ARN c6 v6 boc thude ho Orthomyxoviridae. Bo
gen cua chung chia tdm doan ARN s¢i don md hoéa cho 11 protein khac nhau, mot
nucleoprotein (NP), ba protein polymeraza (PA, PB1, va PB2), hai protein khung (M1 va
M2), ba protein phi cdu tric (NS1, NS2, va PB1-F2), va hai glycoprotein vo ngoai:
hemagglutinin (HA) va neuraminidaza (NA). Cac virut caim dugc phan loai dya trén sy khac
nhau vé ciu tric khang nguyén ciia cac protein HA va NA, véi cac t6 hop khac nhau cia
chting dai dién céc tip phu virut cim duy nhét va duoc tiép tuc phéan loai thanh céc chung
virut cim cu thé. Mic du tit ca cac tip phu da biét ¢ thé duge tim théy & chim, céac tip phu
cta virut cam A hién dang luu hanh & nguoi 1a HIN1 va H3N2. Phan tich phat sinh ching
loai d4 chimg minh viéc chia nhé cic hemagglutinin thanh hai nhém chinh: trong s cac loai
khéc céc tip phu H1, H2, H5 va H9 trong nhém phat sinh chung loai 1 va trong sé cac loai
khac cac tip phu H3, H4 va H7 trong nhém phat sinh ching loai 2.

Chuing virut ctim tip B gdy bénh ctim lanh tinh & nguoi. Su bién d6i khang nguyén
trong HA trong chiing virut cim tip B nhé hon sy bién ddi quan séat duoc trong ching virut
cim A. Hai giéng khac nhau vé di truyén va khang nguyén ciia virut cim B dang luu hanh
0 nguoi, dugc dai dién boi gidng B/Yamagata/16/88 (con dugc goi 1a B/Yamagata) va
B/Victoria/2/87 (B/Victoria) (Ferguson et al., 2003). Mic du phd gy bénh do virut cim B
thudng nhe hon bénh do virut ciim A gy ra, nhung van thudng quan st duoc ca bénh tram
trong can phai nam vién do nhiém virut cim B.

Biét ring cic khang thé trung hoa virut cum cha yéu 13 nhim khang lai
hemagglutinin (HA). Hemagglutinin hoic HA 1 glycoprotein dang trime dugc gén vao vo
ngoai clia virut va c6 chirc nang kép: HA chiu trach nhiém lién két véi axit sialic thy thé bé
mat té bao va, sau d6 hip thu, HA lam trung gian cho qua trinh duhg hop ciia mang virut
va thé nhan dan dén giai phéng ARN ciia virut vao phan bao tan ctia té bao. HA gém ving
dau 16n va ving gbc nhé hon. Sy gin vao mang cua virut dugce qua trung gian boi trinh tur
gin dau tan cing C dugc ndi v6i ving gbe. Protein duoc cét sau dich ma & vong duoc chi
dinh tao ra hai polypeptit, HA1 va HA2 (trinh ty ddy du dwoc goi 1a HAO). Ving dau & xa
tdm mang chu yéu c6 ngudn gde tir HA1 va ving gbc & dau gan mang chu yéu tir HA2
(hinh v& 1).
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'Ly do ma vacxin cim mua phai dugc thay d6i hang nam 1a do su bién ddi 16n cua
virut. Trong phén tir hemagglutinin, sy bién dbi nay biéu thi cu thé & ving dau trong d6 su
troi dat khang nguyén va chuyén dbi khang nguyén da tao ra mot sd luong 16n cac bién thé
khéc nhau. Vi ddy ciing 12 ving troi mién dich, hau hét khang thé trung hoa nham vao khang
lai viing nay va hoat dong bang cach gy can tro sur lién két véi thy thé. Su két hop cua tinh
trdi mién dich va sy bién dbi 16n ctia ving dau ciing giai thich tai sao viéc nhiém mét ching
cu thé khong din dén kha nang mién dich cho cac ching khéc: cac khang thé dugc tao ra
do 14n nhiém dau tién chi nhan dién dugc sb luong ching han ché ¢6 quan hé gé‘m v6i virut
ctia 1an nhiém ban dau.

Gan déy, cac polypeptit ving goc hemagglutinin ctia virut ciim, khong c6 toan bd
hozc gan nhu toan bd ving dau hinh cdu hemagglutinin cta virut ciim, d3 dwgc mo ta va
duoc str dung dé tao ra dép tmg mién dich véi mot hodc nhidu epitop bao thi ciia polypeptit
ving gbc. Cho rang céc epitop ctia polypeptit viing gbe c6 tinh gay mién dich it hon so v6i
vung 06 tinh gdy mién dich cao ctia ving dau hinh cau, do dé viéc khong ¢ ving d4u hinh
cdu trong polypeptit viing gbc c6 thé cho phép dap img mién dich khang lai mot hodc nhidu
epitop cila polypeptit ving gbc dé phat trién (Steel et al., 2010). Steel va cic dong tac gia
do d6 da tao ra phan tir méi bang cach loai bo gbc cac axit amin tir 53 dén 276 ciia HA1
cua chiung A/Puerto Rico/8/1934 (HIN1) va A/Hong Kong/1968 (H3N2) tir trinh tv HA
ban déu, va thay thé cac gbc nay bang trinh tu ndi ngén linh dong GGGG. Chiing ngira cho
chu6t bang cdu truc HK68 ciia H3 khong tao ra khang huyét thanh ma phan ting chéo véi
cac HA nhom 1. Ngoai ra, nhu dué’c thé hién trong don PCT/EP2012/073706, céac
polypeptit ving gdc rit khong on dinh va khong theo hinh dang chinh xac nhu di duoc
chimg minh do khéng lién két v6i cac khang thé ma da duoc thé hién 1a lién két véi cac
epitop bao thi trong ving gbc.

Ngoai ra, Bommakanti va cac dong tac gia (2010) mo ta polypeptit dwa trén HA2
bao gdm céc gbe axit amin 1-172 cia HA2, doan ndi gdm 7 axit amin (GSAGSAG), cic
gbe axit amin 7-46 cia HA1, doan nbi gém 6 axit amin GSAGSA, tiép theo 13 cac gbc 290-
321 ctia HAL, ¢6 cac dot bién V297T, I300E, Y302T va C305T trong HA1. Thiét ké nay
dua trén trinh tw HA ctia H3 (A/Hong Kong/1968). Polypeptit chi tao ra sy bao vé€ chéo
khang lai mot chung virut cim khac trong tip phu H3 (A/Phil/2/82 nhung khong khéng lai
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tip phu H1 (A/PR/8/34). Trong mdt bai bao gan ddy hon ctia Bommakanti va cac tac gia
(2012) trinh tu ving gbc dua trén HA tir A/Puerto Rico/8/1934 HIN1 (HIHAOHAG6) duoc
md ta. Trong polypeptit nay, dang tuong duong cua cac gbc 55 dén 302 di dugce loai bo va
cac dot bién I311T, V314T, I316N, C319S, F406D, F409T, va L416D di duoc tao ra. Ca
H3 va HA dua trén cac polypeptit nay dugc biéu hién trong E. coli va do d6 khong c6 cac
glycan la aprt cua céc protein HA c6 trong tu nhién. Khi duoc biéu hién trong E.coli,
polypeptit nay duogc thu hdi chii yéu duéi dang cac khdi két tu cao phéan tir va lwong nhé
don phan. Polypeptit nay lién két CR6261 véi hai hing s6 phan ly r6 rang 9 va 0,2 uM. Cac
tac gia da chi ra rang, cac con chudt c6 thé séng sét vai thir thach bang 1 LD90 cia virut
A/Puerto Rico/8/1934 HIN1 twong dong sau khi gdy mién dich (hai lan, cach nhau 4 tuan)
bang 20 pg protein duge pha véi ta duoc 13 100 pg CpG7909. Cac tac gia cling mo ta cac
polypeptit duoc hoan dbi vong tron c¢é thé so sanh duoc véi cac polypeptit dwoe md ta trén
day ddi véi cac polypeptit c6 ngudn gbe tir ching A/Hong Kong/1/1968. Cac polypeptit
nay c6 nguodn gb tir HA cua ching A/Puerto Rico/8/1934 HIN1, A/North Carolina/20/99
HINI hodc A/California/07/2009 HIN1 va c¢6 thé tao ra sy bao vé mot phﬁn trong mé hinh
thir thach nhe (1LD90) & cac con chudt nhiém A/Puerto Rico/8/1934 HINI (tic 1a trong
cung tip phu). Huyét thanh tir cac con chudt lang dugc gdy mién dich bang cac polypeptit
nay khong thé hién cac muc do trung hoa cé thé phat hién dugc khi duge thir nghiém trong
thir nghiém trung hoa.

Do d6, van can c¢6 nhu cdu vé vacxin phé bién an toan va hiéu qua, kich thich viéc tao
ra d4p ing boi khang thé trung hoa manh, phd rong va tao ra sy bao vé khang lai tap hop rong
gém cac chung virut cim hién nay va trong tuong lai (ca ciim mua va dai dich), cu thé 1a tao
ra su bao vé khang lai mét hodc nhiéu tip phu cua virut cim A thudc nhém phat sinh chung
loai 1 va/hodc nhém phat sinh ching loai 2, dé phong ngira va diéu tri hiéu qua bénh cim.
Tai lidu phi sang ché lién quan
Bommakanti et al. (2010), PNAS 107(31): 13701-13706.
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Ban chat k§ thuit cia sang ché

Muc dich cua sang ché 1a dé cap dén cac polypeptit ving gbc hemagglutinin ctia virut
ctim, ché phim chira cac polypeptit ndy, vacxin chira chiing, phan tir axit nucleic ma hoa
polypeptit nay va vat truyén chira phan tir axit nucleic ma héa polypeptit nay. Sang ché con
dé cap dén phuong phép tao ra cac polypeptit ving gbc hemagglutinin va mé ta viéc sir dung
chung, cu thé 1a dé phat hién, phong ngtra va/hodc diéu tri bénh cum.

Dé dat duwgc muc dich trén day, theo mot phuong an, sang ché dé xuét cac polypeptit
gdy mién dich méi chira viing géc hemagglutin ctia virut ctim va khong cé ving dau hinh
cau, duoc goi 1a polypeptit ving gbc hemagglutinin (HA) cua virut cam.- Cac polypeptit
nay c6 kha nang gy dap tng mién dich khi duoc sir dung cho ddi twong, cu thé dbi tuong
1a ngudi. Cac polypeptit theo sang ché trinh dién céc epitop bao thi ctia phan tir HA viing
cubng gan gdc mang cho hé mién dich khi khong c6 cac epitop trdi ma cé mit trong ving
dau & Xa mang. Cudi cing, mot phan cia trinh tw ban dau cia protein HAO tao nén ving
dau duoc loai bo va trinh tu axit amin con lai duoce ndi lai, truc tiép hodc, theo mdt sb
phuong an, bang cach dua vao trinh ty néi ngén linh dong (‘cau ndi’) dé khoi phuc tinh lién
tuc ctia chudi axit amin. Trinh tu thu duge tiép tuc duoc céi bién béng cach dua cac dot
bién dic hiéu 1am 6n dinh cAu truc ba chiéu ty nhién cta phﬁn con lai cia phan tr HAO.
‘Céc polypeptit gdy mién dich khéng chira HA1 va/hoic HA2 chiéu dai du cua virut cam.

Theo séng ché, cac polypeptit dua trén HA ciia cAc virut cim A thude tip phu HI.
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Sang ché dé xuat cac polypeptit ving gbc hemagglutinin cia virut cim chira (a)
ving HA1 hemagglutinin ctia virut cim ma chira doan gdc dau tan cung N cia HA1, duoc
lién két cong hda tri b'fing trinh tu lién két gém 0 dén 50 géc axit amin véi doan géc dau tn
cung C cua HAI, va (b) vung HA2 hemagglutinin cta virut cim, trong d6 polypeptit viung
gbc hemagglutinin nay khang véi sy phan cét bang proteaza & chd ndi gitra HA1 va HA2,
va trong dé mdt hodc nhiém axit amin trong trinh ty axit amin n6i chudi xoén A va chudi
xofn CD ctia HA2 d3 duogc gay dot bién so voi ving HA2 cia virut cum kiéu dai..

Theo mot s6 phuong an, polypeptit theo séng ché chira mot hodic nhidu dot bién & vi
tri 337, 340, 352 hodc 353 cua trinh ty SEQ ID NO: 1, hoac céac vi tri tuong duong trong
‘cac virut cum khac thudc tip phu H1. Dot bién ¢6 nghia 1a mot axit amin & mot vi tri cy thé
da duoc thay thé bang mét axit amin khac ma khong c6 mit & vi tri twong Gmg trong HA
clia virut cum kiéu dai, ttrc 1a HA ctia virut cim ma trén d6 polypeptit cuéng duoc dua trén.

Theo mdt s6 phuong an, polypeptit theo sang ché con bao gdm mét hoic nhidu dot
bién trong trinh tr axit amin HA2 ndi gdc dau tan cing C ciia chudi xoin A véi gdc dau tan
cung N ciia chudi xoén CD, nhu dugc thé hién trén Hinh v& 1.

Theo mét s6 phuong an, doan gbc dau tan cing N ctia HA1 gdm céc axit amin 1-x ciia
HAI, va doan gbc diu tan cing C ctia HA1 gdm céc axit amin y-hét (ttc 13 axit amin dau tdn
cung C cua HA1) cua HA1. Do d6, theo mot sb phuong an, viéc loai bo doan HA1 chtra trinh
tur axit amin tir axit amin & vi tri x+1 dén va bao gdm axit amin & vi tri y-1.Theo mdt sb
phuong an, polypeptit khong chira trinh tu tin hiéu. .Theo moét s6 phuong 4n, doan du tan
cing N ciia HA1 theo d6 gém axit amin p-x ciia HA1, trong d6 p 14 axit amin d4u tién cua
phan tir HA trudng thanh (vi du p=18 trong truong hop SEQ ID NO: 1). Nguoi ¢6 hiéu biét
trung binh trong linh vuc nay s& c6 thé tao ra polypeptit dugc mo ta & day khong cé cac peptit
tin hiéu (vi du axit amin 1-17 cuda trinh ty SEQ ID NO: 1).

Theo mét s6 phuong an, polypeptit theo sang ché chia trinh tu ndi bao cia HA va
viing xuyén mang. Theo cac phuong an khéc, polypeptit theo sang ché khong chira trinh tir
ndi bao ctia HA va viing xuyén mang. Theo mét sé phuong an, trinh tu trong té bao va xuyén
mang, vi du trinh ty axit amin tir vi tri (hodc twong duong) 519, 520, 521, 522, 523, 524, 525,
526, 527, 526, 528, 529, hodc 530 cia ving HA2 dén dau tan cing C ciia ving HA2 da duoc

loai bé.
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Polypeptit theo sang ché khong chira toan bd chidu dai HAL.

Theo mot s6 phwong 4n, polypeptit dugc glycosyl hoa.

Theo mdt s phuong an, cac polypeptit gdy mién dich hau nhu nhé hon HAO, t6t hon
khong c6 toan bd hodc hau nhu toan b ving dau hinh cau ciia HA. Tt hon, cac polypeptit
gdy mién dich c6 chiéu dai khong nhiéu hon 360, t6t hon 1a khéng nhiéu hon 350, 340, 330,
320, 310, 305, 300, 295, 290, 285, 280, 275, hodc 270 axit amin. Theo mot sO phuong an, cac
polypeptit gy mién dich c¢6 chiéu dai khoang 250 dén 350, t&t hon 14 tir 260 dén 340, t6t hon
1 tir 270 dén 330, t6t hon 1a tir 270 dén 330 axit amin.

Theo mdt sd phuong 4n, polypeptit con chita mot hodc nhiéu dot bién khéc trong ving
HA1 va/hodc HA2, khi so véi trinh tu axit amin cuia HA ma cac ving HA1 va HA2 dua vao.

Polypeptit theo sang ché chira cac epitop ving gdc bao thi ciia nhém 1 trung hoa chéo
khang thé CR6261 (nhur duoc boc 16 trong WO2008/028946) va/hodc ctia khang thé CR9114
(nhu duoc mb ta trong WO2013/007770), khang thé c6 kha ning lién két vao va trung hoa
virut cim A cd hai nhém 1 va nhém 2, ciing nhu virut cim B. Do d6, mot khia canh khac ctuia
sang ché 1a d& xuét cac polypeptit viing gdc HA, trong d6 céc polypeptit nay trinh dién 6n
dinh céc epitop ctia khang thé CR6261 va/hodc CR9114, nhu duoc chi ra béi lién két cua
khang thé hoidc cac khang thé nay vdi cac polypeptit nay. Theo méot phuong 4n, cac polypeptit
nay khong lién két véi CR8020 va CR8057 (duoc md ta trong WO 2010/130636), 1a cac
khang thé don dong chi lién két véi cac virut cim H3. Cac polypeptit ving gbc hemagglutinin
clia virut cim dugc dé cép trong sang ché thich hop dé sir dung trong ché phdm giy mién
dich (vi du vacxin) c6 kha ning tao ra cic dép tmg mién dich khang lai nhiéu ching virut
ciim A va/hoic B. Theo mdt phuong 4n, cac polypeptit viing géc hemagglutinin cia virut
clim ndy c6 kha ning tao ra cac dap tmg mién dich khang lai ching virut cim A thudc nhém
phat sinh ching loai 1 va/hodc 2, cu thé 1a khéang lai cac chung virut ciim thudc ca hai nhom
phét sinh chiing loai 1 va 2. Theo mdt phwong 4n, polypeptit c6 kha ning tao ra dap ing mién
dich khang lai cac chung virut cim cung loai. Theo m¢t phuong an, cac polypeptit nay cd
kha ning tao ra dap tmg mién dich khang lai cac ching virut ctim khac loai thudc cliing va/hodc
cac tip phu khac nhau. Theo phuong an khac, polypeptit c6 kha ning tao ra dap ung mién
dich d6i vé6i cac chiing virut cim thudc ca hai nhom phat sinh chung loai 1 va 2 va cac chung

virut cum B.
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Polypeptit theo sang ché cé thé duoc st dung vi du trong mot liéu phép diéu tri
va/hodc du phong va/hodc chin doan tiéu chuin bénh hodc tinh trang bénh ly do virut cim
gy ra, cy thé 1a virut cum A thudc nhém phat sinh chung loai 1 hodc 2 va/hodc virut cum
B, hoac két hop véi cac phép diéu tri du phong va/hodc chita bénh khéc, nhw vacxin, tac
nhan khang virut va/hoic khang thé don dong (da c6 hodc trong tuong lai).

Theo khia canh khac, sang ché dé xudt cac phan tir axit nucleic ma hoa polypeptit ving
gbc cia HA cua virut cum. Theo khia canh khéc nita, sang ché dé xudt céo vecto chira axit
nucleic ma hoa céc polypeptit gdy mién dich.

Theo khia canh khéc, sang ché d& xuat cac phwong phap gy dap ting mién dich &
d6i twong, phwong phéap nay bao gdm viéc cho dbi twong sir dung polypeptit va/hodc phan
tir axit nucleic theo sang ché.

Theo khia canh khac, sang ché dé& xuét cac ché pham gay mién dich chira polypeptit
va/hodc phén tir axit nucleic theo sang ché. Cac ché pham gy mién dich duoc d& xuét theo
sang ché c6 thé & dang bat ky ma cho phép ché phdm dugc su dung cho ddi twong, vi du
chudt, chdn hodc ngudi. Theo phuong 4n cu thé, cac ché pham gay mién dich 1a thich hop dé
sir dung cho ngudi. Polypeptit, cac phan tir axit nucleic va ché pham c6 thé dugc str dung
trong cac phuong phap phong ngtra va/hodc diéu tri bénh do virut cim va/hodc cho muyc dich
chén doan bénh. Céc ché phdm nay c6 thé con chira chat mang duge dung hoc ta dugc. Theo
mdt s6 phwong 4n, cac ché phdm dugc mo ta & day bao gom, hodc dugc st dung két hop vdi,
ta duoc.

Theo khia canh khéc, sang ché dé xudt cac polypeptit, axit nucleic va/hodc cac ché
phdm gay mién dich dugc st dung lam vacxin. Cu thé, sang ché dé cap dén cac polypeptit
gdy mién dich, axit nucleic, va/hodc cac ché phdm gdy mién dich dugc st dung lam vacxin
theo sang ché va/hosc diéu tri bénh hoic tinh trang bénh 1y do virut cim gay ra A thudc tip
phu cia nhoém phat sinh ching loai 1 va/hodc 2 va/hodc virut cum B.

Céc phuong 4n khac va viée sir dung polypeptit theo sang ché s& try nén ro rang hon
khi tham khao phan mé ta chi tiét sang ché sau day.

MBS ta vin tit cac hinh vé

Hinh 1. thé hién mé hinh cia monome HA ¢ trang thai truéc dung hop nhu xuét hién

trong trime tw nhién. HA 1 duoc thé hién béng mau xam nhat, HA2 duoc thé hién béng mau
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x4m dam. Chudi cudn xodn A (mdt phan quan trong ctia epitop ciia CR6261) va chudi cudn
xo0an CD (mdt phan cua bé mat chung cia trime) duge chi 15, 14 vong ndi cac yéu t cau
truc bac hai nay. Dau tan cung C cua HA1 va dau tan cung N cua HA2 cling dugc thé hién.
Peptit dung hop nam & dau tan cung N ciia HA2.

Hinh 2. thé hién lién két cua polypeptit hoa tan theo sang ché véi cac khang thé don
dong CR6261 va CR9114 sir dung phép do giao thoa 16p sinh hoc. Cac bang phia trén thé
hién duong cong lién két dbi vai cac khang thé don dong duoc ¢ dinh dugc cho tiép xuc
Vi cac polypeptit hoa tan theo sang ché & cac ndng do khac nhau, cac bang phia duéi thé
hién phén tich trang théi bén vitng duoc sir dung dé danh gia hé s6 Kd. A:s127H1 SEQ ID
NO: 66. B: s86B4 SEQ ID NO: 67. C: s74H9 SEQ ID NO: 65. D: s6E12 SEQ ID NO: 69.
E: s55G7 SEQ ID NO: 68.

Hinh 3. thé hién sic phd loai trir theo kich thude ctia cac polypeptit hoa tan theo sang
ché khi c¢6 mat va khong c6 mat cac doan Fab cia CR8020, CR6261 va CR9114. Déi véi
tat ca cac polypeptit hoa tan theo sang ché, quan sat duoc su hinh thanh phuc d6i véi cac
doan Fab ctia CR6261 va CR9114, nhung khéng xay ra ddi v6i cac doan Fab ciia CR8020.
A: s127H1 SEQ ID NO: 66. B: s86B4 SEQ ID NO: 67. C: s74H9 SEQ ID NO: 65. D:
s6E12 SEQ ID NO: 69. E: s55G7 SEQ ID NO: 68.

Hinh 4. thé hién danh gi4 hidu qua bao vé polypeptit theo sang ché s74H9 SEQ ID
NO: 65 va s86B4 SEQ ID NO: 67 trong md hinh thir thach gay chét bang virut cim HIN1
A/NL/602/09. A: Hang trén cing: Song sét, su thay ddi khéi luong co thé trung binh va
diém 1am sang trung binh ddi v&i cac nhém déi chimg 4m (PBS) va d6i chimg dwong
(CR6261). Hang dudi cing: Song sot, su thay doi khdi lwong co thé trung binh va diém
1am sang trung binh d6i véi cac nhom thir nghiém duoc gay mién dich bang bang s74H9
hozc s86B4. Pé so sanh, nhom dbi chimg 4m PBS ciing duoc thé hién. B: Tinh sinh mién
dich cua s74H9 (SEQ ID NO: 65) va s86B4 (SEQ ID NO: 67). Hang trén cung: bang phia
trai va ¢ gitta: su gdy mién dich Iam cho cac khang thé c6 kha nang nhan dién khang nguyén
cting nguon goc (bang s74H9 tri, bang s86B4 ¢ giira) ciing nhuw HA chiéu dai di tir ching
A/Brisbane/59/07 HIN1 (bang bén phai) nhu duge xac dinh bang phuong phap ELISA.
Hang duéi ciing: Céc khang thé duoc tao ra ¢ kha niang canh tranh v6i CR9114 dé lién két
v6i HA chiéu dai du tir ching A/Brisbane/59/07 HIN1 trong thit nghiém ELISA canh tranh
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(bang bén trai). D& so sanh mirc do canh tranh boi CR9114 khéng duge danh dau (tic 14 su
tu canh tranh) va khang thé don dong khong lién két CR8020, ca hai duoc pha lodng theo
day tu né)ng dd ban dau 5 pg/ml, dugc thé hién trén mot do thi riéng.

Hinh 5. thé hién danh gia hiéu qua bao vé clia polypeptit theo sang ché s127H1 (SEQ

ID NO: 66) trong mé hinh thir thach gay chét bang virut cim A/Puerto Rico/8/1934 HINI.
A: Hang trén cing: Sbng sét, sy thay dbi khéi lvong co thé trung binh va diém 1am sang
trung binh dbi v6i cac nhém dbi ching 4am (PBS) va d6i chimg duong (CR6261). Hang
dudi cing: Séng s6t, su thay dbi khéi lugng co thé trung binh va diém 14m sang trung binh
d6i v6i nhém thir nghiém duoc gdy mién dich bang s127H1 (SEQ ID NO: 35). Pé so sanh
nhém dbi ching &m PBS ciing dugc thé hién.
B: Tinh sinh mién dich cta s127H1 (SEQ ID NO: 35). Hang trén clng:: su gy mién dich
1am cho cac khang thé c6 kha nang nhan dién khang nguyén cing ngudn gbc s127H1 (SEQ
ID NO: 35) (bang bén trai) ciing nhu HA chiéu dai du tir A/Brisbane/59/07 HIN1 (bang
bén phai) nhu duge x4c dinh bang ELISA. Hang dudi cing: Cac khang thé duoc tao ra c6
kha nag canh tranh vi CR9114 dé lién két véi HA chidu dai di tir ching A/Brisbane/59/07
HINI trong thir nghiém ELISA canh tranh (bang bén trai). Dé so sanh cac mirc do canh
tranh boi CR9114 khong dugc déanh dau (tic 14 sy tu canh tranh) va khang thé don dong
khéng lién két CR8020, ca hai dwoc pha lodng theo ddy tir ndng do dau tién 5 pg/ml, dugc
thé hién trong mot db thi riéng.

Hinh 6. thé hién tan suit quan sat dugc va theo Iy thuyét cua sy xut hién axit amin
O vi tri dugc chi ra trong céc trinh ty Tap hgp 1 ma thé hién lién két voi CR6261 duge cai
thién. Céc tri s6 duoc biéu hién dudi dang ty 1¢ phén tram cua téng sb cac trinh tu Tap hop
1 ma thé hién lién két CR6261 duoc cai thién. Tri s theo ly thuyét duoc tinh 1a 100% chia
cho s6 lwong axit amin c6 thé thay dbi & mdi vi tri tong tip hop nay.

Hinh 7. thé hién tan suat xuét hién ciia t hop cac axit amin trong cac cht lién két
CR6261 duogc cai thién tir tdp hop 1. Céc trinh tu ¢6 lién két v6i CR6261 dugce cai thién
duoc chia nhom theo sy ¢d mit cia axit amin & cac vi tri dugce chi ra bén trai, va tAn suét
ctia mdi t6 hop duoc tinh 14 ty 18 phan tram trong tong sé trinh tw cia Tap hop 1 ma thé
hién lién két CR6261 duoc cai thién. Cac td hop ma thuong xuét hién hon duge déng khung.
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A. Phan tich c4c trinh tu td hop trong mién peptit dung hop. B. Phan tich mién cudn vong
B.

Hinh 8. thé hién tan suét quan sat dugc va theo ly thuyét clia sy xuat hién axit amin
o vi tri dugce chi ra trong céc trinh tu cua Tép hop 2 ma thé hién lién két vai CR6261 duge
cai thién. Céc tri sb dugc biéu hién dudi dang ty 18 phan tram trong tong s cac trinh tu cia
Tép hop 2 ma thé hién lién két CR6261 duogc cai thién. Céc tri s6 theo 1y thuyét duge tinh
12 100% chia cho s6 luong axit amin c6 thé thay d6i & mdi vi tri trong tip hop nay.

Hinh 9. thé hién tan sé xut hién cua cac td hop cuda céc axit amin trong cac chét lién két
CR6261 dugc cai thién tir Tap hop 2. Cac trinh ty c6 lién két v6i CR6261 duoc cai thién
dugc chia nhém theo sy ¢6 mat clia cac axit amin & cac vi tri duoc chi ra bén trai, va tan
suit ciia mdi t6 hop duoc tinh 14 ty 1é phan tram ctia téng sd cac trinh tu ciia Tap hop 2 ma
thé hién lién két CR6261 dugc cai thién. Cac td hop ma thuong xuét hién hon dugc doéng
khung. Sy thay ddi ¢ vi tri 402 khong c6 trong phan tich nay béi vi tat ca cac trinh fur lién
két duoge cai thién chira Met & vi tri nay, trong khi dbi véi vi tri 352 chi cac trinh tu chia
hodc Phe hodc Tyr duoc xem xét. A. Phan tich cac trinh ty t6 hop trong mién peptit dung
hop. B. Phan tich mién cudn vong B.

M5 ta chi tiét sang ché

Dinh nghia cac thudt nglt dugc st dung trong ban mo ta dugce dua ra nhu sau:

Axit amin theo sang ché c6 thé 13 axit amin bat ky trong s 20 axit amin c6 trong tu
nhién (hodc axit amin ‘chudn’) hodc bién thé ctia chung, vi du nhu D-prolin (chat dong phan
dbi anh dang D cua prolin), hodc bién thé bét ky khong duge tim thiy trong tir nhién trong
cac protein, vi du nhu norleuxin. Céc axit amin chuén c6 thé dugc chia thanh mét sé nhém
dwa vao dic tinh cta chung. Cac yéu t6 quan trong 13 dic tinh tich dién, va nudc hoic ky
nude, cac nhom chire va kich thuée. Cac dic tinh nay 14 quan trong dbi véi cu tric protein
va tuong tac protein—protein. Mot sé axit amin c6 cac dic tinh dic biét nhu xystein, c6 thé
tao thanh lién két disulfit cong hoa tri (hodc cau disulfit) voi céac géc xystein khéc, prolin c6
thé tao vong bo khung polypeptit, va glyxin linh dong hon céc axit amin khac. Bang 2 thé

hién cac chir viét tat va dac tinh ctia cac axit amin chuan.
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Thue_"lt ngit "do trong dong vé trinh tu axit amin" chi mic do twong ddng hoic giéng
nhau gifta mdt cdp trinh ty axit amin dugc so sénh, thuong dugc biéu hién dudi dang phan
tram. Ty 18 phan tram twong dong 1a ty 1& phan tram cia cac gbc axit amin trong trinh ty img
clr ma twong dong hodc gidng nhau (ttrc 13, cac gbe axit amin & vi tri dua ra trong viéc sap
xép va so sanh 12 cliing axit amin) hogc twong tir (tirc 13, thay thé axit amin & vi tri dua ra trong
viée sip xép va so sanh 14 sy thay thé bao tha, nhu duoc thao luan duéi day), véi gde axit
amin twong g trong peptit sau khi sép xép va so sanh cac trinh tu nay va dua vao cac khoang
tréng, néu can, dé dat dugc muc do tuong dﬁ“)ng v& trinh tu 16n nhat. Tinh tuong déng vé trinh
tu, bao gdm ty 18 phan trdm cia trinh tu trong dong va trinh tu twong tu, duoc xac dinh bang
cac ky thuét so sanh trinh ty da biét trong linh vire, nhu bang cach kiém tra bang mét thuong
va tinh toan toan hoc, hodc tét hon, viéc so sanh duoc thuc hién bé‘mg cach so sénh thong tin
vé trinh ty nho st dung chwong trinh méy tinh. Vi du, chuong trinh may tinh duge wu tién 13
Genetics Computer Group (GCG; Madison, Wis.) Wisconsin package version 10.0 program,
'GAP' (Devereux et al. (1984)).

"Su thay thé bao thi" dé chi su thay thé mot axit amin cia mot nhém béng mot axit
amin khéc ciia cing nhém d6. Theo cac phuong an cu thé, sy thay thé bao thu khong 1am thay
dbi ciu tric hodc chirc nang, hodc ca ciu tric va chirc ning cua polypeptit. Cac nhom axit
‘amin cho muyc dich thay thé bao thu bao gém nhém ky nudce (vi du Met, Ala, Val, Leu), nhom
wa nudce trung tinh (vi du Cys, Ser, Thr), nhém axit (vi du Asp, Glu), nhém bazo (vi du Asn,
Gln, His, Lys, Arg), nhém phé v& cAu hinh (vi du Gly, Pro) va nhém thom (vi du Trp, Tyr,
Phe).

Nhu dugc sir dung & day, cac thuat ngit "bénh" va "r6i loan" dugc sir dung thay thé
nhau dé chi tinh trang bénh ly & dbi twong. Theo mét s6 phuong an, tinh trang bénh 1y nay
12 nhiém virut, cu thé 12 nhiém virut cim. Theo cac phuong an cu thé, thuat ngtt "bénh" chi
trang thai bénh Iy c6 nguyén nhan tir sy ¢6 mit ciia virut trong té bao hodc ddi twong, hoidc
do su xdm l4n cia virut vao té bao hodc déi tuong. Theo mot s6 phuwong an, tinh trang bénh
ly 1 bénh & dbi twong, muc d6 nghiém trong cia tinh trang bénh Iy giam do gy dép tng
mién dich & ddi twong thong qua viée sir dung ché pham gay mién dich.

Nhu duoc st dung & ddy, thuat ngit "luong c6 hiéu qua" trong viée sir dung chat

diéu tri bénh cho di tugng dé chi lugng chit didu tri bénh c¢6 (cac) hidu qua phong va/hodc

-13-



30939

diéu tri bénh. Theo mot s6 phuong an, "lugng c6 hiéu qua" trong viéc st dung chét diéu tri
bénh cho dbi twong chi lwong chat diéu tri di dé dat dwoc sy giam hodc 1am thuyén giam
muc do trdm trong cua nhiém virut cim, bénh hodc réi loan di kém véi nhiém virut cim,
nhu, nhung khong chi giéi han & giam thoi gian kéo dai ctia nhiém virut cim, bénh hodc
r6i loan di kém vé6i nhiém virut cim, phong ngtra su tién trién ctia nhiém virut cam, bénh
hoic rbi loan di kém v6i nhiém virut cim, phong ngira sy phat trién, khoi phét hodc tai didn
ctia nhiém virut cim, bénh hodc rdi loan di kém v&i nhiém virut cim, phong ngtra hoac lam
giam su phét tAn ctia virut cim ddi trong nay sang dbi trong khac, 1am giam viéc phai nAm
vién cho dbi twong va/hoic thoi gian nam vién, ting kha nang séng s6t ctia d6i trong nhidém
virut cim hodc bénh di kém vé6i nhiém virut ciim, loai bé nhiém virut cim hoic bénh di
kém v&i nhiém virut cim, e ché hodc lam giam su sao chép cua virut cim, lam gidam do
chuén cia virut cim; va/hodc tang cuong va/hodc cai thién céc tdc dung phong hodc chita
bénh cua chit didu tri bénh khéc. Theo mot s6 phuong an, lugng c6 hiéu qua khong mang
lai sy bao vé hoan toan trudc bénh nhiém virut cim nhung c6 tac dung 1am giam do chuén
hodc gidm sb luong virut ctim so véi dbi tugng khong duoc diéu tri. Loi ich cua viéc lam
giam d6 chudn, s lwong hodc téng ganh ning cua virut cim bao gdm, nhung khong chi
gidi han &, lam giam céc triéu ching nghiém trong cua nhiém virut cim, lam gidm céc triéu
chting cua nhiém virut cim va giam thoi gian ciia bénh di kém v6i nhiém virut cim.
Thuét ngit “vat chu”, nhu dugc st dung ¢ day, dé chi sinh vat hodc té bao ma vecto
nhu vecto téch dong hogc vecto biéu hién dugc dwa vao. Sinh vét hoac té bao c6 thé 1a nhan
so hodc nhan that. Tét hon, vat cha bao gé)m té bao chu dugc phéan 1ap, vi du té bao chil trong
nuéi cdy. Thuat ngir “té bao chi chi c6 nghia 1a t& bao dwgc cai bién dbi véi (trén)-su biéu
hién cua polypeptit theo sang ché. Can phai hidu ring thuat ngi vét chi khong chi nhim dé
cap dén débi tuong 1a sinh vat hodc té bao cu thé ma con bao gém thé hé con cua sinh vat hoic
té bao nay. Boi vi mot sé cai bién 6 thé xay ra trong cac thé hé ké tiép do dot bién hodc anh
hwong ctia méi trudng, thuc té thé hé con nay c6 thé khong giéng hét sinh vat hoic té bao cha
me nhung van dugc bao gdm trong pham vi ciia thuat ngir “vat chu” nhu duge st dung & day.
Thuat ngir “dugce bao gdbm” hodc “bao gébm” nhu duge sir dung & ddy dugc xem 1a

dugc theo sau boi cum tir “khong gidi han”.
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Nhu dugce sir dung ¢ day, thuat ngir ”nhiéfn" chi su xam 14n béi, sy nhan 1én va/hodc
su c6 mat cua virut trong té bao hodc ddi tugng. Theo mdt phuong an, su nhiém 13 sy nhiém
"hoat dong", ttrc 14, sy nhiém ma trong d6 virut dang sao chép trong té bao hozc dbi tuong.
Sy nhiém nay dugc dic trung boi su phat tan cua virut sang té bao, mo va/hodc co quan
khac, tir tir té bao, m6 va/hodc co quan bi nhiém virut ban dau. Sy nhiém ciing c6 thé 1a su
nhidm tiém 4n, ttc 13, sy nhiém ma trong do virut khéng sao chép. Theo mot s6 phwong 4n,
su nhi®m chi trang thai bénh Iy bit ngudn tir su c6 mit cia virut trong té bao hodc ddi
tuong, hodc do sy xdm 14n cua virut vao té bao hodc déi tuong.

Céc virut cum dugc phén loai thanh céc tip phu virut cim: chi A, B va C. Thuat ngit
“tip phu virut cum” nhu duogc st dung ¢ day dé chi cac bién thé cua virut cim A ma duoc
dic trung boi cac td hop cac protein bé mit virut 1 hemagglutinin (H) va neuramidaza (N).
Theo sang ché cac tip phu ciia virut cim c6 thé dugc thé hién bang s6 H ctia chiing, vi du nhu
“virut cum chira HA cua tip phy H3”, “virut cim thucf)c tip phu H3” hodc “virut cam H3”,
hoac béng su két hop cua sd Hva s N, vi du nhu “tip phu cua virut cum H3N2” hodc “H3N2".
Thuét ngi “tip phu” bao gdm cu thé tit ca cac ching don, thudc mdi tip phu, thuong 1a két
qué cua cac dot bién va thé hién cac thdng sé gay bénh khac nhau, bao gdm cac ching phan
1ap trong tu nhién ciing nhu cac thé dot bién nhan tao hodc “thé tai sip xép va thé twong tu.
Céc chung nay ciing c6 thé duoc dé cap dudi dang cac “thé phan 1ap” khac nhau cia loai phu
virut cim. Do d6, nhu duoc sit dung & ddy, cac thuat ngir “ching” va “thé phan 1ap” c6 thé
duogc st dung thay d6i cho nhau. Danh phép hién nay ddi véi cac chiing virut cim hodc céc
thé phan 1ap duoc tir ngudi bao gdm tip (chi) virut, tirc 1a A, B hodc C, vi tri dia Iy lan dau
tién phan 1ap duoc, s6 chung va nam phan 1ap duoc, thuong véi viée mo ta khang nguyén ctia
HA va NA duoc dua ra trong ngodc don, vi du A/Moscow/10/00 (H3N2). Céac chung khong
gdy bénh cho ngudi ciing bao gdbm vét chii ¢6 ngudn gdc trong danh phap nay. Tip phu cua
virut cim A c6 thé con duoc phan loai béng cach vién dan dén nhém phat sinh ching loai cia
chung. Phan tich phét sinh ching loai da chimg minh viéc chia nho cac hemagglutinin thanh
hai nhém chinh: trong s6 céc loai khac céc tip phu H1, H2, H5 va H9 trong nhém phét sinh
chung loai 1 (virut cim “nhém 1) va trong sb cac loai khac cac tip phu H3, H4, H7 va H10
trong nhém phat sinh ching loai 2 (virut cim “nhém 27).
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Nhu duoc st dung ¢ day, thuat ngir "bénh do virut cim" chi trang théi bénh ly Bét
nguén tr sw ¢6 mat cua virut cim, vi du virut cim A hodc B trong té bao hodc dbi tuong
hodc su x4m l4n cua virut cum vao té bao hodc d6i tugng. Theo cdc phuong én cu thé, thuat
ngit nay chi bénh & dudng ho hip do virut ciim gay ra.

Nhu duge st dung ¢ ddy, thuat nglt "axit nucleic" duge dy dinh bao gém cac phan
tir ADN (vi du, cADN hodac ADN bg gen) va céc phan tt ARN (vi du, mARN) va céc phan
tir trong tu ADN hodc ARN duoc tao ra bang cach sir dung cic phan tir twong tw axit
nucleic. Axit nucleic ¢6 thé 1a soi don hodc soi doi. Céac phén tr axit nucleic c6 thé duoc
cai bién vé mat hoa hoc hodc héa sinh hoc hodc c6 thé chtra cac bazo nucleotit khong c6
trong tu nhién hoic dan xudt bazo nucleotit, nhu duogc hiéu dé dang b&i ngudi co hiéu biét
trung binh trong linh vire. Céc cai bién nay bao gdm, vi du, danh dau, metyl hoa, thay thé
mot hodc nhidu nucleotit c6 trong tu nhién bing chat twong tyr, cai bién bén trong nucleotit
nhu cac lién két khong tich dién (vi dy, metyl phosphonat, phosphotrieste, phosphoramidat,
carbamat, etc.), cac lién két tich dién (vi du, phosphorothioat, phosphorodithioat, etc.), cac
géc nho ra (vi du, céc polypeptit), cac chét xen vao (vi du, acridin, psoralen, etc.), cac chét
cang hoa, cac chat alkyl hoa, va cac lién két duoc cai bién (vi du, axit nucleic alpha
anomeric, v.v.). bpé cap dén trinh ty axit nucleic bao ham trinh tu b6 sung cua no trir khi
duogc qui dinh khac. Do do, dé cap dén phén tr axit nucleic c6 trinh tu cu thé can duoc hiéu
14 bao ham soi bd sung ciia né, véi trinh tu bd sung ctia né. Cac soi b sung ciing hitu dung,
vi du, trong liéu phap diéu tri d6i nghia, cac mau do lai héa va cac moi trong PCR.

Nhu duoc str dung & déy, theo mot sé phuong 4n sé lugng axit amin trong HA 1a
dua trén sb luong axit amin trong HAQ virut cim kiéu dai, vi du sb luong axit amin cla
chung virut cim ching A/Brisbane/59/2007 HIN1 (SEQ ID NO: 1). Nhu dugc st dung
trong sang ché, cum tlr “axit amin & vi tri “x” trong HA” do d6 chi axit amin tuong tmg vé6i
axit amin ¢ vi tri x trong HAO virut cim kiéu dai cu thé, vi du A/Brisbane/59/2007 (SEQ
ID NO: 1; trong d6 axit amin ctia ving HA2 dugc thé hién bang chit in nghiéng). Nguoi c¢6
hiéu biét trung binh trong linh vuc nay can phai hiéu ring céc axit amin trong dwong & cac
ching va/hodc cac tip phu virut ciim khac c6 thé duge xac dinh bang cach so sanh nhiéu
trinh ty. Luu ¥ rdng, trong hé théng danh s duoc s dung trong toan b don yéu ciu cap

patent nay 1 chi axit amin dau tan cing N cua protein HAO chwa trudng thanh (SEQ ID
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NO: 1). Trinh tu truéng thanh bt dau vi du ¢ vi tri 18 ciia tfnh ty SEQ ID NO: 1. Ngudi
¢6 hiéu biét trung binh trong linh virc ndy can phai hiéu rang trinh tu din dau (hodc trinh tur
tin hiéu) ma didu khién viéc van chuyén cia protein trong qué trinh san sinh (vi du tuong
ung v6i axit amin 1-17 cua trinh ty SEQ ID NO: 1), thuong khong cé mat trong polypeptit
cudi cing, vi du duge sir dung trong vacxin. Theo mét sé phuwong an, polypeptit theo sang
ché do d6 bao gém trinh tu axit amin khong c6 trinh tu dan dau, tic 12 trinh ty axit amin
nay dua trén trinh ty axit amin cia HAO khong c6 trinh tu tin hiéu.

"Polypeptit" chi polyme gbém cac axit amin dugc lién két v6i nhau bang lién két amit
ma ngudi ¢6 hidu biét trung binh trong linh vuc da biét. Nhu duoc sir dung & ddy, thuat ngi
nay c6 thé chi mot chudi polypeptit duge lién két bang cac lién két amit cong héa tri. Thuat
ngit nay ciing c6 thé chi nhidu chudi polypeptit duoc lién két bang cac mdi twong tac khong
cong hoa tri nhu lién két ion, lién kéf hydro, lién két Van der Waals va lién két ky nuéc.
Ngudi ¢ hiéu biét trung binh trong linh vuc nay s& nhan ra rang thuat ngit nay bao gdom
cac polypeptit da dugc cai bién, vi du bang qua trinh xtr Iy sau dich ma nhu su phan cat
peptit tin hiéu, su tao ra lién két disulfit, qua trinh glycosyl héa (vi du, glycosyl héa lién
két voi N va glycosyl hoa lién két v6i O), sy phan cit bang proteaza va su cai bién lipit (vi
du qua trinh palmitoyl hoa S).

"Polypeptit vimg gbc" chi polypeptit ma bao gdm mdt hodc nhiéu chudi polypeptit
tao ra ving gbc ctia hemagglutinin (HA) ¢6 trong ti nhién (hoic kiéu dai). Thong thuong,
polypeptit ving gbc 1a mot chudi polypeptit (tic 1 twong tmg véi ving gdc cia polypeptit
hemagglutinin HA0) hodc hai chudi polypeptit (tirc la twong ung véi ving gbc cia
polypeptit hemagglutinin HA1 trong mdi lién hop véi polypeptit hemagglutinin HA2).
Theo sang ché, polypeptit ving gbc chira mét hodc nhidu dot bién khi so véi phan tir HA
kiéu dai, cu thé 1a mét hodc nhiéu géc axit amin cua HA kiéu dai c6 thé da duoc thay thé
bang céc axit amin khéc, khong xay ra trong tu nhién & vi tri twong tng trong HA kiéu dai
cu thé. Polypeptit ving gdc theo sang ché c6 thé con chira mot hodc nhiéu trinh ti két néi,
nhu dugc mo ta dudi day.

Thuat ngt “vecto™ chi phan tir axit nucleic ma trong d6 phén tir axit nucleic thir hai
6 thé duge chén vao dé dua vat chu vao trong khi né s&€ dugc sao chep va trong mot )

truong hop 1a duge biéu hién. Néi cach khac, vecto ¢6 kha ning van chuyén phén tir axit

-17-



30939

nucleic ma n6 duoc lién két. Cac vecto tach dong ciing nhu vecto biéu hién dugc bao ham
trong thudt ngit “vecto”, nhur duoc st dung & ddy. Céc vecto bao gdm, nhung khong chi
gidi han 0, plasmit, cosmit, nhiém séc thé vi khuin nhén tao (bacterial artificial nhiém séc
thés -BAC) va nhiém sic thé ndm nhan tao (yeast artificial nhidm séc thés - YAC) va céc
vecto ¢o nguén géc tir thue khudn thé hodc cac virut thuc vat va dong vat (bao gém nguoi).
Cac vecto bao gf?)m diém khéi dau sao chép dugc nhan dién boi vat chu duge dé xudt va
trong trudng hop céc vecto biéu hién, trinh tw khoi dau phién ma va cac ving diéu hoa khac
dugc nhan dién béng vat chi. Mot s6 vat truyén c6 thé tu sao chép trong vat chi ma ching
dugc dua vao (vi dy, cac vat truyén 6 diém khoi dau sao chép cuavi khuén c6 thé sao chép
trong vi khuan). Cac vecto khac c6 thé dugc tich hop vao bd gen ciia vat chi khi duoc dwa
vao vat chu, va do d6 dugc sao chép cung véi bd gen cua vat chu.

Nhu duoc st dung & ddy, thuat ngir "kiéu dai" dé chi chi virut cim luu hanh phd bién trong
tu nhién va gay ra sy bung phét bénh dich dién hinh.

Virut ciim ¢6 tac dong dang ké dén sirc khoe cong dong toan cau, gy ra hang triéu ca
bénh trAm trong mdi ndm, hang nghin ca tir vong, va thiét hai dang ké vé kinh té. Vacxin cim
- tam lién hién nay kich thich cac khang thé trung hoa tiém nang dép ting vdi cac chung trong
vacxin va cac ching phan 1ap c¢6 quan hé gan, nhung it khi mé rong ddi véi cac ching khac
nhau thudc mét tip phu hodc cac tip phu khéc. Ngoai ra, viéc chon loc ching lam vacxin thich
hop gap phai nhidu thach thirc va thuong dan dén sy phong ngira chwa dugc t6i wu. Hon nita,
viéc dy doan tip phu cua virut ¢6 thé gy dai dich trong mua t6i, bao gém thoi gian va dia
diém chiing s& xuét hién hién nay 12 diéu khong thé.

Hemagglutinin (HA) 1a glycoprotein chinh ctia vo ngoai tir virut cim A 1a dich chu
yéu cua cac khang thé trung hoa. Hemagglutinin ¢6 hai chtrc nang chinh trong qu4 trinh xdm
nhap cta virut. Thi nhét, hemagglutinih lam trung gian cho sy bam dinh cua virut 1én bé mit
ctia t& bao dich théng qua twong tac véi thu thé axit sialic. Thir hai, sau qua trinh nhap bao
ctia virut, tiép theo hemagglutinin khdi dong qué trinh dung hop ctia mang virut va mang
endosom dé giai phong bd gen ciia né vao té bao chat ciia té bao dich. HA bao gdm ving
ngoai 1én gébm khoang SOO axit amin dugc phan cit boi enzym cia vat chi tao ra 2 polypeptit
ma van duge lién két béng lién két disulfit. Phan 16n cia doan dau tin cung N (HA1, 320-330

axit amin) tao ra ving dau hinh cau xa tdm mang chira vi tri lién két thu thé va hau hét cac
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yéu t6 quyét dinh dugc nhan dién bdi cac khang thé trung hoa virut. Phan dau tan ciing C nhod
hon (HA2, khoang 180 axit amin) tao ra c4u tric tuong tu cudng giit ving dau hinh cau gin
vao mang té bao hoidc mang virut. Mirc d6 twong dong vé trinh ty gitta céc tip phu nho hon
trong cac polypeptit HA1 (d6 twong ddng 34% - 59% giita cac tip phu) so véi trong polypeptit
HA2 (d6 twong dong 51%- 80%). Ving bao thu nhét 13 trinh ty xung quanh vi tri phéan cit,
cu thé 14 23 axit amin dau tin cung N cua HA2, dugc bao thu trong s6 cac tip phu cua virut
cim A (Lorieau et al., 2010). Mot phan cta ving nay dugc boc 16 dudi dang vong trén bé
mit trong phan tir HA tién than (HAO), nhung trd nén khong thé xam nhap duoc khi HAO
duoc cit thanh HA1 va HA2.

Hau hét cac khang thé trung hoa lién két véi cac vong quanh vi tri lién két thu thé va
can trd sy lién két véi thu thé va bam dinh. Do cac vong nay c6 tinh bién ddi cao, hau hét
khéng thé hudng dich cac ving nay 1a dic hiéu ching, diéu nay giai thich tai sao vacxin hién
nay kich thich hé mién dich gi6i han, dic hiéu ching nay. Tuy nhién, gin ddy, khang thé don
dong hoan toan cua nguodi hemagglutinin cua khang virut cum c6 kha nang trung hoa chéo &
pham vi rong dugce tao ra. Phan tich chirc nang va cau tric cho thay rang cac khang thé nay
can troé qua trinh dung hop mang va déi khang truc tiép cac epitop c6 tinh bao thu cao trong
ving gbc cia protein HA cua virut cim (Throsby et al., 2008; Ekiert et al. 2009, WO
2008/028946, W02010/130636, WO 2013/007770).

Polypeptit ving gbc trinh dién 6n dinh céac epitop ciia cac khang thé nay duoc mé ta
trong don yéu cau cip patent dang theo dudi PCT/EP2012/073706. it nh4t mot sb trong cac
polypeptit viing gdc duge md ta & day trinh dién 6n dinh epitop cia CR6261 va/hodc CR9114
va 1a gdy mién dich & chuot. It nhit mét sb trong cac polypeptit ving gbc duge mé ta & day
trinh dién 6n dinh epitop cia CR8020 va 1 gay mién dich & chudt.

Theo sang ché cac polypeptit ving gbc HA méi duge thiét ké trinh dién cac epitop
nay. Céc polypeptit nay cé thé dugc sir dung dé tao ra vacxin trén co s& epitop phd bién
gay ra su bao vé khang lai phd rong céc ching virut cim. Twong ty trong polypeptit ving
géc duoc mo ta trude do, phén bién ddi cao va chi phéi mién dich, tirc 1a ving dau, duoc
loai bo dau tién tir phan tr HA chiéu dai du dé tao ra polypeptit viing gbc, con duoc goi la
mini-HA, dé diéu chinh lai d4p tmg mién dich huéng dén viing gbc trong d6 cé céc epitop

d6i v6i cac khang thé trung hoa phd rong. Cac khang thé trung hoa phd rong duge dé cap
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trén day duogc st dung dé tham do sy cudn gép chinh x4c ctia cdc phan tir méi duogce tao ra,
va @& xac nhn su c6 mat ciia cac epitop trung hoa.

Polypeptit ving gdc mai theo sang ché thé hién lien két véi khang thé duoc gia tang,
cu thé 1a CR6261 va/hodc CR9114, so véi lién két cia cac khang thé d6 véi polypeptit ving
gbc duoc mé ta trude day (PCT/EP2012/073706).

Polypeptit ving gdc theo sang ché c6 kha ning trinh dién céc epitop bao thi cia
phan tir HA ving cudng gan gbc mang cho hé mién dich khi khong c6 mit cac epitop troi
ma c6 trong ving dau & xa mang. Cudi cling, mot phan cia trinh ty ban dau cua protein
HAO tao ra ving dau duoc loai bo va duoc ndi lai, hodc theo cach truc tiép, hodc theo mdt
s6 phuong 4n, bang cach dua vao trinh tr ndi ngan linh dong (‘cau nbi’) dé khoi phuc tinh
lién tuc ctia chudi polypeptit. Trinh tir polypeptit thu duge con dwgc cai bién bang cach dua
vao cac dot bién dic hiéu 1am bn dinh cdu tric ba chidu ty nhién cia phén con lai cua phan
to HAO.

Do d6, sang ché d& xuét cac polypeptit chtra (a) ving HA1 hemagglutinin cta virut
cum ma bao gém doan géc dau tan cung N cia HA1, dugc lién Kkét cong hoa tri béng trinh tu
lién két gdbm 0 dén 50 gdc axit amin vdi doan gde dau tan cing C caa HA, va (b) ving HA2
hemagglutinin cta virut cim, trong dé polypeptit ving gdc hemagglutinin nay khang lai su
phan cét bang proteaza & chd ndi gitra HA1 va HA, va trong d6 mot hodc nhiéu axit amin
trong ving HA1 va HA2 da duoc gy dot bién. Trong polypeptit theo sang ché, ving HA1
va HA2 do d6 chita m6t hodc nhiéu dot bién so véi vimg HA1 va HA2 ctia hemagglutinin
clia virut ctim kiéu dai ma polypeptit ving gc HA dwa trén.

Theo sang ché, cac polypeptit viing gc dwa trén HA ctia virut ctim chira HA thudc
tip phu H1.

Theo mét s6 phwong an, polypeptit theo sang ché chira mot hozc nhidu dot bién & vi
tri 337, 340, 352 hodc 353 cua trinh tu SEQ ID NO: 1, hodc céc vi tri twong duong trong
cac virut cam khéc.

Theo mot sé phuong an, polypeptit theo sang ché chira it nhat mot dot bién & vi tri
352 cua trinh ty: 1, hodc trén vi tri twrong duong cia virut cim khac.
Theo mot s6 phwong 4n, polypeptit theo sang ché chira it nhat mot dot bién & vi tri

353 cda trinh ty: 1, hodc trén vi tri tuong duong cla virut cim khéc.
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Theo mét s phuong an, polypeptit theo sang ché chira it nhat mot dot bién & vi tri
337 cta trinh tu: 1, hodc trén vi tri twvong duong cta virut cim khéc.

Theo mét s6 phuong 4n, polypeptit theo sang ché chura it nht mot dot bién & vi tri
340 cua trinh ty: 1, hodc trén vi tri tvong duong ctia virut cim khac.

Theo mét s6 phuong an, polypeptit theo sang ché chira mot hozc nhiéu dot bién trong
trinh ty axit amin HA2 ndi géc dau tan cing C cta chudi xoén A véi gde dau tan cing N ciia
chudi xoan CD, nhu dugc thé hién trén hinh vé. 1.

Theo mot s6 phuong 4n, mot hodc nhiéu axit amin & vi tri 402, 406, 409, 413 va 416
(viéc danh sb dé cap dén trinh tu SEQ ID NO: 1), hoic cac vi tri tuong duong trong céc virut
cum khac.

Theo mét s6 phuong 4n, polypeptit theo sang ché chura it nhit mot dot bién & vi tri
402 cua trinh tu: 1, hodc trén vi tri twong duong cua virut cum khéc.

Theo mot sé phuong an, polypeptit theo sang ché chira it nhat mot dot bién & vi tri
406 cua trinh tu: 1, hodc trén vi tri trong duong cuia virut cum khéc.

Theo mot s6 phuong 4n, polypeptit theo sang ché chira it nht mot dot bién & vi tri
409 cua trinh ty: 1, hodc trén vi tri trong duong cua virut cium khéc.

Theo mét sé phuong 4n, polypeptit theo sang ché chtra it nhat mot dot bién & vi tri
413 cua trinh tu: 1, hodc trén vi tri tuong duong cua virut cim khéc.

Theo mét sé phuong an, polypeptit theo sang ché chtra it nhat mot dot bién & vi tri
416 cua trinh tu: 1, hodc trén vi tri trong duong cua virut cim khéc.

Polypeptit theo sang ché khong chira HA1 chiéu dai du.

Theo mét s6 phuong 4n, cac polypeptit gdy mién dich hau nhur nhé hon HAO, tét hon
khéng c¢6 toan bo hodc hiu nhu toan bd ving dau hinh ciu ciia HA. Tt hon, cac polypeptit
gdy mién dich c¢6 chiéu dai khong nhiéu hon 360, tot hon 1a khong nhidu hon 350, 340, 330,
320, 310, 305, 300, 295, 290, 285, 280, 275, hoac 270 axit amin. Theo mdt sb phuong an, cac
polypeptit gy mién dich c6 chidu dai khoang 250 dén 350, t6t hon 1a tir 260 dén 340, tot hon
1a tir 270 dén 330, 6t hon 1a tir 270 dén 330 axit amin.

Theo mét sé phuong an, polypeptit con chira mot hodc nhiéu dot bién khac trong viing
HA1 va/hodc HA2, khi so véi trinh ty axit amin cia HA ma cac vung HA1 va HA2 thu dugc

tir d6.Do do, d9 on dinh ca cac polypeptit viing gdc con dugc gia ting.
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Theo sang ché, “doan gdc dau tan cing N ctia HA1” chi doan polypeptit ma twong ting
v6i phan dau tan ciing amin cia ving HA1 ctia phan tir hemagglutinin (HA) cta virut ctm.
Theo mét sé phwong 4n, doan polypeptit dau tan cing N ciia HA1 chira axit amin tir vi trf 1
dén vi tri x cua ving HA1, trong d6 axit amin & vi tri x 13 gbc axit amin ndm trong HAI.
Thuét ngir “doan dau tin cing C ciia HA1” chi doan polypeptit ma twong Gmg véi phan dau
tan cling carboxy cta ving HA1 cta hemagglutinin ciia virut cim. Theo mot s6 phuong an,
doan polypeptit dau tan ciing C cia HA1 chira axit amin tir vi tri y dén va bao gém axit amin
dAu tan cing C cua ving HA1, trong d6 axit amin & vi tri y 1a géc axit amin ndm trong HA1.
Theo séng ché y 16n hon x, do d6 mét doan cua ving HA1 giita doan ddu tin cing N clia
HA1 va doan dau tan cung C cia HA1, tuc 1a gifra axit amin & vi tri X va axit amin & vi triy
ctia HA1, duoc loai bo, va theo mot sb phuong an, duoc thay thé bang trinh tu néi.

Theo mdt sb phwong 4n doan gbc dau tan cing N cia HAI gdm axit amin 1-x ciia
HA1, va doan gbc diu tan cing C ciia HA1 gdm cac axit amin y-diém cubi cia HA1. Do do,
theo mot sd phuong an, viéc loai bé doan HA1 chura trinh ty axit amin tir axit amin & vi tri
x+1 dén va bao gdm axit amin & vi tri y-1.

Theo mét s6 phuong an, polypeptit khong chira trinh tu tin hiéu. Do d6 theo mot s6
phwong an, doan gbc dau tan cing N ctia HA1 gdm axit amin p-x ciia HA, trong d6 p 1a axit
amin dau tién cia phan tr HA truong thanh (vi du p=18 trong trudng hop trinh ty SEQ ID
NO: 1). Nguoi ¢6 hiéu biét trung binh trong linh vire nay s& c6 thé tao ra polypeptit duge mo
ta & day khong c6 céc peptit tin hiéu (vi du axit amin 1-17 cda trinh tw SEQ ID NO: 1).

Theo mdt sb phwong an, polypeptit theo sang ché chira trinh tw ndi bao ciia HA va
ving xuyén mang. Theo cac phuwong an khéc, polypeptit theo sang ché khong chira trinh tu
ndi bao ciia HA va ving xuyén mang. Theo mot své phuong an, trinh t trong té bao va xuyén
mang, vi du trinh ty axit amin tir vi tri (hodc twong duwong) 519, 520, 521, 522, 523, 524, 525,
526, 527, 526, 528, 529, hoic 530 ciia ving HA2 dén dau tan cing C ctia ving HA2 di duoc
loai bo.

Theo sang ché, polypeptit ving gbc ctia hemagglutinin nay khang véi su phan cat
bing proteaza & vi tri ndi gifta HA1 va HA2. Ngudi c6 hiéu biét trung binh trong linh vuc
biét duoc rang trinh ty Arg (R) - Gly (G) néi HA1 va HA2 1a vi trf nhan bién cia cac

proteaza twong ty trypsin va trypsin va thuong duoc cat dé hoat héa hemagglutinin. Do
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polypeptit ving gdc cia HA dwoc md ta & day khong dwoc hoat héa, cac polypeptit ving
gbc hemagglutinin ciia virut ciim theo sang ché khang véi sy phén cét bang proteaza. Theo
séng ché, do d6 vi tri phéan ct b@fmg proteaza dugc loai bo hodc vi tri cua proteaza ndi HA1
va HA2 dugc gy dot bién thanh trinh ty ma khang véi sy phan cit bang proteaza.

Theo mdt sé phuong 4n, gbc axit amin dau tan cing C cia doan gbc dau tan cing C
ctia HA1 1a axit amin bét ky khong phai arginin (R) hoic lysin (K). Theo mot s phuong
an, axit amin déu tan cing C cia HA 14 glutamin (Q), serin (S), treonin (T), asparagin (N),
axit aspartic (D) hodc axit glutamic (E). Theo mot sé phuong 4n, gdc axit amin dau tan
cing C ctia doan gdc dau tan cung C ciia HA1 1a glutamin (Q).

Theo mét s6 phuong an, polypeptit duogc glycosyl hoa.

Theo sang ché, cac polypeptit viing géc hemagglutinin ctia virut cim dua trén HA cla
virut cum thude tip phu H1. Véi “dya trén” c6 nghia la cac doan dau tan cung N, va/hodc cac
doan déu tan cung C ciia meg HA1 va/hoic ving HA2 c6 d6 twong dong vé trinh tu axit
amin it nhat 12 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99% véi cac doan
dau tan cing N va/hoic cac doan dau tan cing C tuong tmg ctia HA1 va/hoic ving HA2 clia
hemagglutinin cta virut cim bat ky c6 trong tw nhién thudc tip phu H1, H3 va/hoic HS ma
ngudi c6 hidu biét trung binh trong linh vuc da biét hoic dugc phat hién sau. Theo mdt s6
phuong 4n, cac polypeptit ving gbc hemagglutinin ctia virut cim nay dwa trén hemagglutinin
cua virut cum thudc virut cum A nhém 1.

Theo sang ché, cac polypeptit dua trén HA ctia H1, tirc 1a HA chira trinh tur axit amin
tir virut cim thudc tip phu H1. Theo phwong an cu thé, polypeptit chira cic ving gbc
hemagglutinin tir hoac dya trén HA cua virut cim A chtta HA cua tip phu H1, nhu tir virut
ctim A/Brisbane/59/2007 (HIN1) (SEQ ID NO:1), nhu dugc mo ta dudi day. Nguoi cé hiéu
biét trung binh trong linh vuc ndy can phai hiéu ring virut cim A chira HA cua tip phu H1
khac ciing c6 thé dugc st dung theo sang ché. Theo mot s6 phuong an, polypeptit chira cac
vung gbc hemagglutinin dua trén HA cua virut cim A HI duoc chon tir Bang 3.

Theo mét s6 phuwong 4n, polypeptit chira doan polypeptit ddu tan cung N cia HA1
chira axit amin tir vi tri 1 dén vi tri x ciia HA ciia ving H11, trong d6 x 1 axit amin bat ky
nam gitta axit amin & vi tri 46 va axit amin & vi tri 60, nhu axit amin & vi tri 47, 48, 49, 50,

51, 52, 53, 54, 55, 56, 57, 58, hodc 59, tét hon trong d6 x 14 52, 53, 55 hodc 59. T4t hon,
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polypeptit chira doan dau tan cung N cia HA1 khong c6 trinh tu tin hiéu, tirc 1a doan dau tn
cung N cua HA1 chua axit amin tir vi trf 18 (vi du déi v6i HA cua H1, nhu SEQ ID NO: 1),
hodc vi trf twong duong trong cac chung virut cam H1 khac (xem vi du Bang 3), dén vi tri x
cua ving HA1. Theo mét sé phuong 4n, doan dau tan cing N cia HAI do d6 gdm cac axit
amin tir vi tri p (trong d6 p=18 d6i v6i HA ciia H1 trong SEQ ID NO: 1 hoic vi tri twong
dwong trén HA cua cac H1 khéc), dén vi tri x ciia ving HAL.

Theo mét sé phuong an, doan polypeptit dau tan cing C cia HA1 gdm céc axit amin
tir vi tri y dén va bao gdm ca axit amin dau tan ciing C cua ving HA1 ctia HI, trong d6 y
1a axit amin bat ky nim gitra axit amin & vi tri 290 va axit amin & vi tri 325 ciia HA1 ciia
HI1, t6t hon trong do y 1a 291, 303, 318, hodc 321.

Theo mot sé phwong an, x 14 52 va 'y 1a 321.

Theo sang ché, polypeptit ving gbc chira mot hozc nhiéu dot bién, tirc 14 sy thay thé
axit amin, trong ving HA1 va/hodc trong ving HA2, so vdi trinh tu axit amin cua ving
HA1 va/hodc HA2 cia virut cam kiéu dai twong tmg, trc 1a virut cim ma polypeptit viing
gbc dua trén.
| Theo mét sé phuong an, mot hodc nhiéu gbe axit amin gan vi tri phan cit cia HAQ
(g6¢ 343 trong trinh ty SEQ ID NO: 1) di duoc gy dot bién. Theo méot sé phuwong an, mot
hoac nhiéu géc axit amin & vi tri 337, 340, 352, hodc 353 cua trinh tu: 1, hodc céc vi tri
twrong duong trong cac virut cum khac, da duoc gy dot bién, tirc 1a dugc thé bang axit amin
ma khong cé trong vi tri tuong duong trong trinh ty axit amin cda phén ttt HA cua virut
cum kiéu dai ma polypeptit ving gbc dua trén. Bang 7 thé hién su bién doi axit amin c6
trong tu nhién.

Theo mdt s6 phwong an, polypeptit theo sang ché chira it nhat mot dot bién & vi tri
352 cua trinh tu: 1, hodc trén vi tri twong duong cda virut cum khac.

Theo mét sé phuong an, polypeptit theo sang ché chira it nhit mot dot bién & vi tri
353 cua trinh ty: 1, hodc trén vi tri turong duong cuia virut cim khéc.

Theo mot s6 phuong 4n, polypeptit theo sang ché chira it nhat mot dot bién & vi tri
337 cua trinh tu: 1, hodc trén vi tri tuong duong cia virut cum khéc.

Theo mét sé phuong 4n, polypeptit theo sang ché chira it nhat mot dot bién & vi tri

340 cua trinh ty: 1, hodc trén vi tri tuong duong cua virut cim khéc.
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Theo mét sé phuong an cac polypeptit nay chira mot hodc nhidu dot bién nhu duoc
thé hién trong Bang 1.

Theo mot sé phuong an, gdc axit amin dugce gay dot bién & vi tri 337 (ving HA1)
dwoc chon tir nhém bao gdm I E, K, V, A, vaT.

Theo mot sé phuong an, gde axit amin duge gay dot bién & vi tri 340 (ving HA1)
duogc chon tir nhém bao gém LK, RT,F,N,Svay.

Theo mot s6 phuong an, gbc axit amin dugc gay dot bién & vi tri 352 (ving HA2)
duoc chon tir nhém bao gém D,V,Y,A,ILN,S,vaT.

Theo mét s6 phuong 4n, gbc axit amin dugc gay dot bién & vi tri 353 (ving HA2)
duogc chon tir nhdém bao gém K, R, T,E, G, va V

Theo mét s6 phuong an, axit amin duoc gy dot bién dua glycosyl N lién émg vi du
N-X-T/S (trong d6 x 1a axit amin bat ky c6 trong ty nhién ngoai trir P) vao trong trinh tur
nhu vi du truong hop 1340N trong SEQ ID NO: 6

Theo mét s6 phuong an, axit amin dugc gdy dot bién 1 axit amin khong c6 trong tir
nhién trong trinh ty cda cung tip phu.

Mot 14n nita can lwu y rang sb lwong axit amin dya trén s6 luong axit amin trong HA
ctia H10, cu thé 1a s6 luong axit amin cua ching virut cim ching A/Brisbane/59/2007
HIN1 (SEQ ID NO: 1). Ngudi c6 hiéu biét trung binh trong linh vuc ndy sé& c6 thé xac dinh
céc axit amin twong dwong trong HA cta virut cim khac va do d6 s& c6 thé xac dinh cac
dot bién twong duong, xem vi du Bang 3 dé biét sy sép xép va so sanh trinh tw ciia cac virut
cum HI khéc.

Theo mot sé phwong an, trong Vl‘lnngA2 chira m6t hodc nhiéu dot bién trong trinh
twr axit amin HA2 ndi gbc dau tan cing C cua chudi xoén A véi gbe dau tan cing N cia
chudi xoén CD (hinh v& 1). Trinh tu axit amin HA2 ciia H1 ndi gbc dau tan cing C ctia
chudi xodn A va gdc dau tan ciing N cta chudi xoan CD gbm trinh tw axit amin chira cac
gbc 402-418 ctia HA cua virut cim (danh s6 theo SEQ ID NO: 1), chtra trinh tir axit amin
MNTQFTAVGKEFN(H/K)LE(K/R) (SEQ ID NO: 8).

Theo mdt s6 phuong an, trinh tu axit amin néi gbc dau tan cing C cia chudi xoin

A véi gbc dau tan cing N ctia chudi xoan CD, tirc 1a ving chira gbc axit amin 402-418 cua
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HA cua virut cim ciia tip huyét thanh H1 (danh s6 theo SEQ ID NO: 1) gdm trinh tu axit
amin

XINTQX,TAX3GKEXaNH/K)XsE(K/R) (SEQ ID NO: 52).

Theo mot s6 phuong 4n, cac polypeptit ndy chira mot hodc nhiéu dot bién trong
ving HA2 ctia H1 nhu duoc thé hién trong Bang 1.

Theo mét sb phuong an, mdt hodc nhiéu axit amin & vi tri 402, 406, 409, 413 va 416
(danh sé dé cap dén SEQ ID NO: 1), tirc 14, médt hodc nhiéu axit amin X, Xz, X3, X4 va X
da dugc gay dot bién, tuc 1a chira axit amin khéng ¢6 & cac vi tri nay trong virut ctim kiéu
dai ma polypeptit ving gdc dua trén.

Theo mét sb phuong én, axit amin dugc gy dot bién & vi tri 402, tic 1a X;, 14 axit
amin dugc chon tir nhém bao gém M,E, K, V,RvaT. |

Theo mot s6 phuong an, axit amin dugc gay dot bién & vi tri 406, tuc 12 Xo, 12 axit
amin dugc chon tir nhéom bao gém F,I N, T,H,Lvay, preferably I, L hoac Y.

Theo mét sb phuong éan, axit amin dugc gay dot bién & vi tri 409, tirc 1a X3, 13 axit
amin dugc chon tir nhém bao gém V,A,G, LR, FvaS,téthonla A, I hoicF.

Theo mdt s phuong 4n, axit amin dugce gy dot bién ¢ vi tri 413, tirc 1a X4, 12 axit
amin duoc chon tir nhom bao gém F,LN,S, T,Y,E K, M, vaV, tsthon1aL Y, M hoac
V.

Theo mot s6 phuong 4n, axit amin duoc gdy dot bién & vi tri 416, tirc 1a Xs, 1a axit
amin dugc chon tir nhom bao g@)m L,H,LN,R,téthonla I

Ciing c6 thé 1a su két hop cuia cac dot bién nay.

Theo mét s6 phuong 4n, doan gbc dau tan cing N ciia HA1 gém cac gbc axit amin
1-52 cua HAL, t6t hon 1a céac géc axit amin 18-52 cua HA1, va doan géc dau tan cung C
cia HA1 chtra cac géc axit amin 321-343 ctia HA1, trong d6 axit amin & vi tri 343, tc la
R343, duoc lam dot bién va 1a axit amin khong phai R, t6t hon 1a glutamin (Q). Theo mdt
s6 phuong 4n, doan gdc dau tan cing N cia HA1 gdém céc gde axit amin 1-52 cia HA1, t6t
hon 1a cac gdc axit amin 18-52 ctia HA1, va doan gbc dau tan cing C cua HA1 gdm céac
gbc axit amin 321-343 cua HAL.

Theo mét sé phuong an, polypeptit lién két c6 chon loc véi khang thé CR6261
va/hoic CR9114. Theo mot phuong an, polypeptit khong lién két v6i khang thé CR8057.
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Theo mot phuong an, CR6261 chira vilenng bién dbi ctia chudi nang chira trinh t axit amin
néu trong SEQ ID NO: 9 va viing bién ddi ciia chudi nhe chira trinh ty axit amin ciia trinh
tu: 10; CR9114 chua vung bién ddi ctia chudi nang chia trinh tu axit amin néu trong SEQ
ID NO: 11 va vung bién ddi cua chudi nhe chira trinh tu axit amin cua trinh tu: 12. Theo
mdt phuong an, CR8057 chira viing bién doi ciia chudi nang chira trinh ty axit amin néu
trong SEQ ID NO: 13 va ving bién ddi cua chudi nhe chira trinh ti axit amin cta trinh tu:
14.

Nhu dugce mo ta trén day, polypeptit chira ving HA1 cia hemagglutinin cia virut cim
ma bao gébm doan gdc dau tan cing N ciia HA1 duoc lién két cong héa tri bang trinh tw nbi
gbm 0- 50 cac gde axit amin véi doan gbc dau tan cing C cia HAL. Trinh tu ndi khong c6
trong tu nhién, hodc kiéu dai, HA. Theo mdt s6 phuong an, cau ndi 1a peptit ma bao gém mat
gbc axit amin, hai gdc axit amin hodc it hon, ba gdc axit amin hozc it hon, bén gdc axit amin
hodac it hon, ndm géc axit amin hoac it hon, muoi géc axit amin hodc it hon, 15 géc axit amin
hoéc it hon, hoac 20 géc axit amin hodc it hon hodc 30 gbc axit amin hodc it hon hodc 40 géc
axit amin hodc it hon hodc 50 gdc axit amin hodc it hon. Theo phwong 4n cu thé, trinh tw nbi
1a trinh tu duoc chon tir nhém bao gém G, GS, GGG, GSG, GSA, GSGS, GSAG, GGGG,
GSAGS, GSGSG, GSAGSA, GSAGSAG, va GSGSGSG.

Theo mdt sb phuong én, doan dau tan cung N cia HA1 duogc lién két truc tiép v61 doan
dAu tan cing C ciia HA, tirc 1a cac polypeptit nay khong chtra trinh tu lién két.

Theo sang ché, viéc loai bo vi tri cat gitta HA1 va HA2 c6 thé dat dwoc bang cach gay
dot bién R (mot sb it truong hop 1a K) thanh Q & vi tri P1 (xem vi du Sun et al, 2010 dé biét
giai thich vé& danh phap cuia vi tri cat (vi tri 343 trong trinh ty SEQ ID NO: 1). Gay dot bién
thanh Q dugc vu tién nhung S, T, N, D hodc E 1a cac dang thay thé.

Theo sang ché, mot hosdc nhiéu cau disulfit duoc dua vao trong cac polypeptit ving
gbc, tot hon 1a gifra cac axit amin & vi tri (hodc twong duong) 324 va 436 cta chiing
A/Brisbane/59/2007 H1 (SEQ ID NO: 1). Theo mot s6 phuong 4n, cac polypeptit nay do
d6 con chira dot bién R324C trong ving HA1 va T436C trong ving HA2. Céc vi tri twong
duong c6 thé duoc xac dinh dé dang bai ngudi ¢ hiéu biét trung binh trong linh vuc bing
cach sép Xép va so sanh trinh tuy nho st dung thuat toan thich hop nhu Clustal, Muscle etc.

Cau disulfit dugc thiét ké duoc tao ra bang cach gay dot bién it nhat mot (néu gde con lai
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1a xystein roi), nhung thuong 12 hai gbc gan nhau vé khong gian véi Xystein, ma sé& tao
thanh lién két cong hoa tri mot cach ty phat hodc bang phan tmg oxi hoa hoat héa gitta cac
nguyén tir lvu huynh cia cac gbe nay.

HA ciia virut cim trong dang tw nhién ciia né ton tai dudi dang trime trén mang té
bao hoic virut. Theo mot sb phuong an trinh ty ni bao va xuyén mang dugc loai bé do do
polypeptit dugc tiét ra (hoa tan duoc) duge san sinh sau khi biéu hién trong té bao. Phuong
phap dé biéu hién va tinh sach cac ving ngoai cia HA duoc tiét ra da duoc mo ta (xem vi
du Dopheide et al 2009; Ekiert et al 2009, 2011; Stevens et al 2004, 2006; Wilson et al
1981). Ngudi c6 hidu biét trung binh trong linh vuc s& hiéu rang cac phuong phép nay ciing
c6 thé duoc 4p dung truc tiép ddi véi polypeptit ving gbe theo sang ché dé dat duoc su biéu
hién cua polypeptit duoc tiét ra (hoa tan dugc). Do d6 cac polypeptit nay ciing dugc bao
ham trong sang ché.

Theo mot s6 phurong 4n, polypeptit theo sang ché chira trinh tw noi bao ciia HA va
ving xuyén mang. Theo céc phuong an khéc, trinh tu trong té bao va xuyén mang, vi du
trinh ty axit amin tir vi tri (hodc twong dwong) 519, 520, 521, 522, 523, 524, 525, 526, 527,
526, 528, 529, hodc 530 ciia ving HA2 dén dau tan cing C cta ving HA2 (d4nh s6 theo
SEQ ID NO: 1) da duoc loai bo dé tao ra polypeptit hoa tan duge sau khi biéu hién trong
té bao.

Theo mét s6 phwong an, polypeptit hoa tan dugc theo sang ché ¢6 thé duoc tao ra
bang cach loai bo trinh tu polypeptit tir gc (trong dwong) 514 dén dau tan cing C (danh
s6 theo SEQ ID NO: 1), Theo céach khac, cac gbe bd sung c6 thé dugc thém vao polypeptit
theo sang ché, vi du bang cach loai b trinh tw tir gbe 515, 516, 517, 518, 519, 520, 521,
522, 523. Tuy vy, trinh ty duéi his (HHHHHH (SEQ ID NO: 20) hodic HHHHHHH (SEQ
ID NO: 21)) ¢o thé duoc thém vao, cho muc dich tinh ché, tiy ¥ duoc ndi thong qua ciu
nbi. Tay v, cdu ndi nay c6 thé chira vi tri phan cat phan giai protein dé loai bé nhd enzym
dudi his sau khi tinh ché.

Theo mét s6 phwong an, polypeptit hoa tan dugc theo sang ché co thé duoc tao ra
béng cach loai bo trinh tu polypeptit tir géc (twong duong) 524, 525, 526, 527, 528, 529,
530, 531 hodc 532 (danh s6 theo SEQ ID NO: 1). Ty ¥, trinh tir du6i his (HHHHHH (SEQ
ID NO: 20) hoac HHHHHHH (SEQ ID NO: 21)) ¢6 thé dugc thém vao, cho muc dich tinh
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ché, tily y dugc ndi thong qua cau ndi. Ty ¥, cau ndi c6 thé chira vi tri cit thity phan protein
d loai bd dudi his sau khi tinh sach.

Polypeptit hoa tan dugc co thé dugc 1am On dinh hon br?mg cach dua trinh tu da biét
vao dé tao ra ciu tric trime, nhu trinh tu cudn gép (vi du nhu dugc mé ta ¢ day). Cac
polypeptit thu duoc nhu duge mo ta trén ddy ciing duoc bao ham trong sang ché

HA tu nhién tdn tai & dang trime trén bé mit té bao. Hau hét twong tic nam gitra cac
monome don ma giit trime v6i nhau ndm & vung dau trong khi su trime héa trong ving

géc 1a do sy hinh thanh mé tip trime cuén xo0an. Sau khi loai bo vung dau, ciu tric bac ba
duoc khir 6n dinh va do d6 céc cai bién 1a can thiét dé 1am tang tinh 6n dinh cia protein.
Bing cach tang cudng xu huéng xodn dc cua chudi xodn CD, ¢6 thé tao ra protein 6n dinh
hon. Theo mét s6 phwong an, trinh ty MKQIEDKIEEIESKQ (SEQ ID NO: 5), ¢6 ngudn
gbc tir GCN4 va con duoc biét 1a dé trime hoa duge dwa vao & (twong dwong ciia) vi tri
419-433.

Theo mét s6 phuong 4n, cac polypeptit nay con dwoc 1am 6n dinh hon bang cach
dwa trinh twy d3 biét vao d tao ra cAu tric trime, thc 1A
GYIPEAPRDGQAYVRKDGEWVLLSTFL (SEQ ID NO: 3) at d4u tan cing C ctia HA2,
tly v duoc ndi thong qua cau ndi. Cau ndi nay c6 thé tiy y chira vi tri phan cat dé xu Iy
sau d6 theo quy trinh ma ngudi ¢6 hiéu biét trung binh trong linh vuc da biét. Dé tao thuan
lgi cho qua trinh tinh ché dang hoa tan, c6 thé thém vao trinh tu dubi, vi du dudi his
(HHHHHHH (SEQ ID NO: 20) hoaic HHHHHH (SEQ ID NO: 21)) hodc dudi FLAG
(DYKDDDDK) (SEQ ID NO: 22) hoic két hop céc trinh tw nay, ty y duge ndi thong qua
cau ndi ngan. Cau ndi nay c6 thé tiry y chira (mét phan) vi tri phan cét phan giai protein,
vi du RSLVPR (SEQ ID NO: 23) (thrombin) hoic IEGR (SEQ ID NO: 24) (Factor X) dé
xtr Iy sau d6 theo quy trinh chuén ma ngudi c6 hiéu biét trung binh trong linh vurc da biét.
Céc protein di duoc xtr Iy ciing dwoc bao ham trong sang ché.

Theo mot s6 phuong an, phan du tan ciing C ctia ving HA2 tir vi tri 520-565 duoc
loai bo (danh sb theo SEQ ID NO: 1) va thay bang
SGRDYKDDDDKLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHH
H (SEQ ID NO: 4).
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Céc tac gia sang ché da xac dinh trude d6 cac khang thé trung hoa phd rong dugc
phan 1ap tir té bao B nguyén thily ctia ngudi tir nhitg ngudi di duoc ching ngira, mot vai
trong s& d6 dac hiéu dbi véi virut cam nhém 1 (vi du CR6261, nhu duoc md ta trong WO
2008/028946) va mot vai trong sd d6 dic hiéu ddi v6i virut cim nhém 2 (vi du CR8020
nhu duoc mé ta trong WO 2010/130636). Phan tich chi tiét cac epitop ciia cac khang thé
don dong nay da cho thiy nguyén nhén cia viéc khong c6 tinh phan tmg chéo cia cac
khang thé dic hiéu nay. Trong ca hai truong hop sw ¢6 mit cua cac glycan trong cac phan
tr HA nhém 1 va nhém 2 & cac vi tri khac nhau it nhat da giai thich mot phan rang cac
khang thé 13 dac hiéu nhém. Véi viée nhan dién cac khang thé twong tr CR9114 ma phan
tmg chéo v6i nhiéu phan tir HA nhém 1 va nhém 2, nhu duge mo ta duéi ddy, da r6 rang
rang hé mién dich ctia ngudi c6 thé kich hoat cac khang thé trung hoa phé rong khang virut
ciim. Tuy nhién, nhu cau dugc dua ra ddi véi lich ching ngira hang nam cac khang thé nay
hau nhu khong hoac chi dugce kich hoat & mtrc do rat thép sau khi nhiém hodc ching ngira
bang virut ciim (mua) thude céac tip phu H1 va/hodc H3.

Theo sang ché cac polypeptit dwoc dé xuat bat trude cac epitop dac hidu cia CR6261
va/hodc CR9114, va do d6 c6 thé duoc sir dung lam céac polypeptit gy mién dich, vi du de
kich hoat cac khang thé trung hoa chéo khi dugc st dung in vivo, riéng, hodc két hop véi
céc phép diéu tri phong bénh va/hodc chita bénh khic. Vi “cac khang thé trung hoa chéo”,
céc khang thé dé chi rang c6 kha ning trung hoa it nhat 1a hai, t5t hon it nhét 1 ba, bon,
hodc nam tip phu khéc nhau cua virut cim A thu¢c nhom phat sinh chuing loai 1, va/hoac
it nhét 1a hai, t6t hon it nhét 1a ba, bdn, hodc nam tip phu khac nhau cda virut cim A thugc
nhom phét sinh chung loai 2, va/hoac it nhét 12 hai, tip phu khac nhau cta virut caim B, cu
thé 1a it nhét 13 tat ca cac chung virut ma duge trung hoa bai CR6261 va CR9114.

Polypeptit theo sang ché khong chira HA1 chiéu dai di. Theo mot s6 phwong an, cac
polypeptit gy mién dich hiu nhu nhé hon HAO, tét hon khong c6 toan bo hodc hau nhu toan
b6 ving dau hinh cau ciia HA. T4t hon, cac polypeptit gdy mién dich c6 chiéu dai khong
nhiéu hon 360, t6t hon 1a khong nhiéu hon 350, 340, 330, 320, 310, 305, 300, 295, 290, 285,
280, 275, hodc 270 axit amin. Theo mdt phuong an, polypeptit gdy mién dich cé chiéu dai tir
250 dén 350, t6t hon 1 tir 260 dén 340, t6t hon 14 tir 270 dén 330, tot hon 1a tir 270 dén 330

axit amin.
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Theo mot sé phuong an, polypeptit lién két c6 chon loc véi khang thé CR6261
va/hodc CR9114. Theo mét s6 phuong an, polypeptit khong lién két véi khang thé CR8057.
CR6261 c6 ving bién ddi ciia chudi nang chira trinh tw axit amin cua trinh tu: 9 va ving
bién ddi ciia chudi nhe chira trinh ty axit amin cua trinh tu: 10; CR9114 chira vung bién dbi
ctia chudi nang chira trinh ty axit amin néu trong SEQ ID NO: 11 va ving bién ddi ciia
chudi nhe chira trinh tir axit amin ca trinh ty: 12; CR8020 c6 ving bién ddi cua chudi nang
chtra trinh ty axit amin cua trinh ty: 17 va vung bién ddi cta chudi nhe chtra trinh tu axit
amin cua trinh tu: 18. CR8057 c¢6 ving bién dbi ctia chudi nang chira trinh ty axit amin cia
trinh tu: 13 va ving bién d6i cta chudi nhe chira trinh tu axit amin cua trinh tu: 14.

Nhu duge mo ta trén day, polypeptit chira ving HA1 ctia hemagglutinin cta virut cum
ma bao gém doan gbc dau tan cing N ciia HA1 duoc lién két cong hoa tri bang trinh tw nbi
gbm 0- 50 cac gde axit amin vi doan gbe dau tan cing C ctia HA L. Trinh tu lién két, néu cé,
khéng c6 trong tir nhién, hoic kiéu dai, HA. Theo mét s6 phuong an, cau ndi 1a peptit ma bao
gbm mét gdc axit amin, hai gdc axit amin hodc it hon, ba gbc axit amin hodc it hon, bén gbc
axit amin hodc it hon, ndm gdc axit amin hodc it hon, muoi gdc axit amin hodc it hon, 15 gdc
axit amin hodc it hon, hodc 20 géc axit amin hodc it hon hodc 30 géc axit amin hoac it hon
hoéc40gécaxﬁanﬁnhoa:ﬁhcnhoéc50gécaxﬁanﬁnhoécﬁlunLThcophuongéncuthé
trinh ty ndi 14 trinh ty duge chon tir nhém bao gdm G, GS, GGG, GSG, GSA, GSGS, GSAG,
GGGG, GSAGS, GSGSG, GSAGSA, GSAGSAG, va GSGSGSG.

Theo mét s6 phuong 4an, cac polypeptit ndy chira trinh tr axit amin:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NX1PSX2QSQGLFGAIAGX:X4EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKXsNTQXsTAX;GKEXsNKXoERMKQIEDKIEEIESKQIWCYN
AELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECM
ESVKNGTYDYPKYSEESKLNREKIDGVSGRDYKDDDDKILVPRGSPGSGYIPEAPR
DGQAYVRKDGEWVLLSTFLGHHHHHH (SEQ ID NO: 53),
trong d6 X; la axit amin dugc chon tir nhém bao gém E.LK,V, A, vaT;, X, laaxit amin
duoc chon tir nhém bao gdbm I, K, R, T.F, N, S va Y;

X3 la axit amin dugc chon tir nhom bao gém D,F,V,Y,A,LN, S, vaT;
X4 1a axit amin duoc chon tir nhém bao gém LK, R T,E,GvaV;
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X3laaxﬁanﬁnduqcchont&nhénlbaogénlE,K;BAQV,RjVéT;

Xe la axit amin dugc chon tir nhom bao gém F,LN,S, T,Y,H, vaL;
Xﬁléaxﬁanﬂnduqcchont&nhénlbaogénlAﬂCLI;R,T;V,F,VéS;

X3 1a axit amin dugce chon tir nhém bao gém F, LN,S, T,Y,G,E, K, M, vaV;va
Xo 1a axit amin dugce chon tir nhém bao gém H,LLL,N,R, vaS.

Theo mét s6 phuong an, cac polypeptit nay chia trinh tyr axit amin:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NXPSX2QSQGLFGAIAGX;X4EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKXsNTQXsTAX7GKEXsNKXoERMKQIEDKIEEIESKQIWCYN
AELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECM
ESVKNGTYDYPKYSEESKLNREKIDG (SEQ ID NO: 54),
trong d6 X 1a axit amin dugc chon tir nhém bao gém E,.ILK, V,A,vaT; X laaxit amin
duoc chon tir nhém bao gém LK, R, T,F,N,Svay;

X3 la axit amin duogc chon tir nhém bao gém D,F,V,Y,A,ILN, S,vaT;

X4 1a axit amin duoc chon tir nhom bao gém LK, R, T,E, GvaV,;

X la axit amin duoc chon tir nhém bao gém E.K.M,V,R,vaT;

X 1a axit amin dugc chon tir nhém bao gém F,LN,S, T,Y,H, vaL;

X7 1a axit amin dugc chon tir nhém bao gé)m AGLRT,V,F,vas;

X3 la axit amin dugc chon tir nhém bao gﬁ”)m F, LN,S,T,Y,G,E K, M, vaV;va
Xo la axit amin duogc chon tir nhém bao gé)m HILL NR vas.

Theo mdt sé phwong 4n, cac polypeptit nay chira trinh ty axit amin:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NXPSX2QSQGLFGAIAGX;X4EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKXsNTQXsTAX7GKEXsNKXoERMKQIEDKIEEIESKQIWCYN
AELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECM
ESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQIEG (SEQ ID NO: 70),
trong d6 X 1a axit amin dugc chon tir nhém bao gém E,LK,V,A vaT, X, la axit amin
dugc chon tir nhém bao gém LK, R, T,F,N,Svay;

X3 la axit amin dugce chon tir nhém bao gém D,F,V, Y, A, LN, S,vaT;
X4 1a axit amin duogc chon tir nhom bao gé)m LK, R T,E GvaV;

-32-



30939

X5 1a axit amin dugce chon tir nhém bao gém E,K,M,V,R,vaT;

X 1a axit amin dugc chon tir nhém bao gém F,LN,S, T,Y,H,vaL;

X7 1a axit amin duogc chon tir nhom bao gém AG LR T, V,F,vas;

X3 1a axit amin dugc chon tir nhom bao gém F, LN,S, T,Y,G,E, K, Mva V;‘ va
Xy la axit amin duoc chon tir nhom bao gém H,ILL,N,R,vaS. |

Theo mét s6 phuong 4n, cac polypeptit nay chira trinh tir axit amin:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NXPSX,QSQGLFGAIAGX: X4 EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKXsNTQXsTAX7GKEXsNKXoERMKQIEDKIEEIESKQIWCYN
AELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECM
ESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQILAIYSTVASSLVLLVSLG
AISFWMCSNGSLQCRICI (SEQ ID NO: 71),
trong d6 X; 1a axit amin dugc chon tir nhém bao gém E,LK, V, A, vaT; X, la axit amin
duogc chon tir nhom bao gém LK, RRT,F,N,Svay,;

X3 1a axit amin duoc chon tir nhéom bao g@)m D,F,V,Y,A,LN,S,vaT;

X4 1a axit amin dugc chon tir nhém bao gém LK, R T,E Gvav;

X5 1a axit amin dugc chon tir nhém bao gém E.K,M,V,R,vaT;

X 1a axit amin dugc chon tir nhom bao gém F,LN,S, T,Y,H,vaL;

X7 1a éxit amin duoc chon tir nhom bao gém A G LR T, V,F,vas;

X3 1a axit amin dugc chon tir nhom bao gém F, LN,S, T,Y,G,E, K, MvaV;va
Xo 1a axit amin duoc chon tir nhom bao gém H,I,L,N,R, vaS.

Cac polypeptit ving gbc hemagglutinin ctia virut cim nay c6 thé duge didu ché theo
k¥ thuat bat ky dugc xem 13 phit hop véi ngudi c6 hiéu biét trung binh trong linh vuc, bao
g6m céc ky thuat mé ta dudi day.

Do d6, cac polypeptit gay mién dich theo sang ché cé thé duoc tong hop dudi dang
trinh tw ADN bang cac phuong phap chuén da biét trong linh vuc va duogc tach dong va sau
d6 duoc biéu hién, in vitro hodc in vivo, sit dung enzym gi6i han va phuong phap phu hop da
biét trong linh vuc. Do d6 sang ché ciing dé cap dén cac phan tir axit nucleic ma héa cac
polypeptit duge mo ta trén ddy. Sang ché con dé cap dén cac vecto chira axit nucleic mi héa

polypeptit theo sang ché. Theo mét sé phuong an, phén tir axit nucleic theo sang ché 1a mot
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phan cua vecto, vi du plasmit. Cac vecto nay co thé duge thao tic dé dang bing cac phuong
phap ma ngudi c6 hiéu biét trung binh trong linh vwre da biét, va c6 thé thé vi du dugc thiét
ké dé c6 kha nang sao chép trong té bao nhan so va/hoic té bao nhan that. Ngoai ra, nhiéu
vecto c6 thé truc tiép hodc & dang phan doan mong muén duge phéan 18p tr 46 dugce st dung
dé bién ddi té bao nhan that va s& tich hop toan bd hoac mat ph?m trong bd gen cuia cac té bao
nay, tao ra té bao chu thich hop chira axit nucleic mong mudn trong bd gen cuia chiing. Vecto
duogc st dung co thé 1a vecto bét ky ma thich hop dé tach dong ADN va c6 thé duge st dung
dé phién ma axit nucleic quan tdm. Khi té bao cha dugc sir dung, vecto dugc wu tién 1a vecto
tich hop. Theo cach khac, vecto nay c6 thé 13 vecto sao chép thé bo sung.

Nguoi ¢6 hiéu biét trung binh trong linh vuc ¢6 kha nang liua chon céc vecto biéu hién
phit hop, va chén céc trinh tyr axit nucleic theo sang ché theo cach c6 chirc ning. Dé thu duoc
su biéu hién cta cac trinh tu axit nucleic ma héa polypeptit, ngudi c6 hiéu biét trung binh
trong linh vuc da biét réng cac trinh tu c6 kha nang diéu kién su biéu hién c6 thé duogc ndi
theo cach c6 chire ndng v6i cac trinh tu axit nucleic ma hoa polypeptit, tao thanh cac phén tir
axit nucleic tai t6 hop mé hoa protein hodc polypeptit & dang biéu hién dugc. Nhin chung,
trinh tu trinh tu khoi du phién ma dugc ddt phia trude céc trinh tu can dugc biéu hién. Nhiéu
vét truyén biéu hién c6 sén trong linh vuc k¥ thuat nay, vi du hang loat vat truyén pcADN va
pEF cua hang Invitrogen, pMSCV va pTK-Hyg ctia hang BD Sciences, pCMV-Script cia
hang Stratagene, v.v., c6 thé duoc sir dung dé thu duoc gen khai ddu va/hodc trinh tu két thuc
phién ma thich hgp, cac trinh ty polyA, va trinh ty twong tu. Trong d6 trinh ty ma hoéa
polypeptit quan tdm dugc chén vao thich hop ¢6 din dén cac trinh tu diéu khién qua trinh
phién ma va dich mi ctia polypeptit duoc mi héa, cat xét biéu hién thu duoc ¢ tac dung san
sinh ra polypeptit quan tdm, dugc goi 14 su biéu hién. Cac trinh tur diéu khién sy biéu hién c6
thé bao gém trinh ty khoi dau phién ma, trinh ty tdng cudng va tuong tu, va su két hop cua
chiing. Céc trinh tw ndy c6 kha nang hoat dong trong té bao chu, qua d6 didu khién sy biéu
hién ctia cAc trinh tu axit nucleic ma duoc néi theo cach c6 chirc nang véi chiing. Nguoi ¢6
hiéu biét trung binh trong linh vure nhan thiy rang cac trinh ty khéi dAu phién ma khéac nhau
c6 thé duoc sir dung dé thu dugc su biéu hién cua gen trong té bao chu. Cac trinh tu khoi dau
phién ma c6 thé 1a co ban hodc dugc didu hoa, va c6 thé thu duge tir nhiéu nguén khéc nhau,

bao gdm virut, cdc ngudn nhan so, hodc nhan that, hodc dugc thiet ké nhan tao. Sy bicu hién



30939

clia cac axit nucleic quan tAm c6 thé 14 tir trinh ty khoi dau phién ma ty nhién hodc dan xut
ctia n6 hodc tir trinh tu khéi dau phién ma hoan toan khéc loai (Kaufman, 2000). Mot s6 trinh
tu khoi dau phién m3 da biét va dugc st dung nhiéu dé biéu hién trong té bao nhan that chira
cac trinh ty khéi diu phién ma c6 ngudn gbc tir {/irut, nhv adenovirut, vi du trinh tu khéi dau
phién ma cua E1A, cac trinh tw khoi dau phién ma c6 ngudn gde tir cytomegalovirut (CMV),
nhu trinh tu khoi dau phién ma tir CMV ngay ban dau (immediate early-IE) (con duoc goi la
trinh ty khéi diu phién ma CMV) (c6 thé thu duge ching han tir pcADN, Invitrogen), cac
trinh tu khéi dau phién mi c6 ngudn gde tir Virut Simian 40 (SV40) (Das et al, 1985), va
tuong tu. Céc trinh tr khéi diu phién ma thich hop ciing ¢ thé c6 ngudn gdc tir té bao nhan
that, nhu céc trinh ty khoi ddu phién ma methallothionein (MT), yéu té kéo dai 1o (EF-1o1)
trinh tu khéi dau phién ma (Gill et al., 2001), trinh tu khéi dau phién ma ubiquitin C hodc
UB6 (Gill et al., 2001), trinh ty khéi diu phién ma actin, trinh tyr khoi dau phién ma globulin
mién dich, céc trinh ty khoi dau phién ma sbc nhiét, va twong ty. Thtr nghiém vé churc nang
va chiéu dai cia trinh ty khéi ddu phién ma 13 van dé thong thuong d6i véi ngudi c6 hiéu biét
trung binh trong linh vure, va nhin chung ¢6 thé ching han bao gom tach dong gen thir nghiém
nhu lacZ, luxiferaza, GFP, etc. nam sau trinh tu trinh tu khéi dau phién ma, va thir nghiém
vé su biéu hién cua gen thir nghiém. T4t nhién, céc trinh tu khéi dau phién ma c6 thé duoc
Jam thay dbi bang cach loai bo, thém, gay dot bién vé trinh tur trong d6, va duge thir nghiém
vé chirc nang, dé tim ra céc trinh ty khoi dau phién mi méi, duoc lam yéu hodc duoc cai
thién. Theo sang ché, viéc chon lya cac trinh tu khoi dau phién ma manh tao ra mirc d6 phién
ma cao trong té bao nhan that dugc uu tién.

Céc céu truc nay cé thé duoc chuyén nhiém vao té bao nhan that (vi du té bao thuc
vat, nAm, ndm men hoac dong vat) hoac hé biéu hién nhéan so phu hgp nhu E. coli béng cac
phuong phap ma ngudi ¢6 hiéu biét trung binh trong linh vuc di biét. Trong mot sd trudong
hop trinh ty “dudi” thich hgp (vi du nhu, nhung khong chi gidi han &, du6i his-, myc-, strep-
, hoc flag-) hodc protein hoan chinh (vi du nhu, nhung khong chi gi6i han &, protein lién két
maltoza hodc glutathion S transferaza) cé thé duoc thém vao cac trinh tu theo séng ché dé

cho phép tinh ché va/hodc nhan dién cac polypeptit tir té bao hodc dich ndi. Tuy v, trinh tu
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chtra vi tri phéan giai protein dic hidu c6 thé dugc bao gdm dé sau d6 loai bo dudi bang cach
phan giai protein.

Céc polypeptit tinh sach c6 thé duoc phén tich bang phuong phép quang phd da biét
trong linh vuc (vi du phuong phéap quang phd luong sic vong, phuong phép quang phd hong
ngoai bién ddi Fourier va phuong phép quang phd NMR hodc tinh thé hoc tia X) dé kiém tra
su ¢6 mat cla ciu triac mong mudn nhu chudi cudn xoén va dai beta. ELISA, Octet va FACS
va phuong phap tuong tu ¢6 thé duoc st dung dé kiém tra lién két cia polypeptit theo sang
ché véi cac khang thé trung hoa phd rong duoc mé ta truée (CR6261, CR9114, CR8057). Do
do, cac polypeptit theo sang ché ¢ ciu hinh chinh xéc ¢6 thé dwoc chon loc. |

Sang ché con dé cap dén cac ché phdm gay mién dich chira luong c6 hiéu qua didu tri
bénh ciia it nhat mot polypeptit va/hodc cac axit nucleic theo sang ché. Theo mot sé phuwong
an, ché pham chia céc polypeptit chita ving gc hemagglutinin tir (hozc dua trén) HA cia
mot tip phu virut cim, vi du dua trén HA cda virut cim chita HA cta vi du tip phu H1 hoédc
H3. Theo mdt s6 phurong an, ché pham chira cac polypeptit chira ving géc hemagglutinin dua
trén HA ctia hai hogc nhiéu tip phu virut cim khac, vi du ché phdm chira ca polypeptit chira
ving gdc hemagglutinin dwa trén HA thudc tip phu H1 va polypeptit chira ving gdc
hemagglutinin dua trén HA cua tip phu H3.

Tét hon, cac ché phdm gay mién dich con chtra chit mang dwoc dung. Trong pham vi
clia sang ché, thuat ngit "duoc dung" c6 nghia 1a chit mang, vdi lidu ding va ndng do duoc
sir dung, s& khong gay ra céc tac dung khong mong mudn hogc c¢é hai cho déi twong ding cac
chat mang nay. Cac chét mang va t4 duoc duge dung nay 1a da biét trong linh vuc k¥ thuat
(xem Remington's Pharmaceutical Sciences, tai ban lan thir 18, A. R. Gennaro, Ed., Mack
Publishing Company [1990]; Pharmaceutical Formulation Development of Peptides va
Proteins, S. Frokjaer va L. Hovgaard, Eds., Taylor & Francis [2000]; va Handbook of
Pharmaceutical Excipients, tai ban 1in thir ba, A. Kibbe, Ed., Pharmaceutical Press [2000]).
Thuit ngi "chét mang" chi chét pha loang, chét bd trg, ta dugce, hodc chit dan thude ma duge
str dung cling v6i ché pham. Dung dich nu6c mubi va dung dich nuée dextroza va dung dich
glyxerol ¢6 thé vi du duoc sir dung 1am chat fnang long, cu thé 14 1am cac dung dich tiém
dugc. Dang bao ché chinh x4c can phai phi hop véi duong sir dung. Polypeptit va/hodc céc

phan tir axit nucleic tot hon 1 duge bao ché va st dung dudi dang dung dich vé tring. Dung
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dich v6 tring dugc diéu ché bang cach loc vo tring hoic bang cac phwong phap khac ma
ngudi ¢ hiéu biét trung binh trong linh vuc da biét. Dung dich nay sau d6 ¢ thé dugc lam
dong kho hodc dugc nap vao cac vat chira phan lidu duoc phém. D¢ pH cua dung dich thuong
nam trong khoang pH 3,0 dén 9,5, vi du pH 5,0 dén 7,5.
Sang ché con dé cap dén polypeptit ving gc HA ctia virut ciim, cac phén tir axit

nucleic va/hodc vat truyén nhu duge mé ta trén ddy dwoc st dung dé gdy dap ung mién
“dich khéng lai protein HA ciia virut cum. Sang ché con d& cap dén cac phuong phap gay
dap tmg mién dich ¢ déi tuong, phuong phap ndy bao gbm su dung cho ddi tuwong,
polypeptit, phan tir axit nucleic va/hodc ché phdm gdy mién dich nhu duge mo ta trén day.
Péi tuong theo sang ché tot hon 1a dong vat c6 vii ma ¢6 thé dugc gdy nhiém bang tac nhan
gy bénh 13y nhiém, cu thé 1a virut cam, hoic theo cach khéc c6 thé c6 loi tir viée gay dap
g mién dich, dbi twong nay chéng han 1a loai gdm nhém, vi du chudt nhét, chdn, hodc vat
nudi trong nha hodc trang trai, hodc dong vat linh truéng khong phai nguodi, hodc nguoi.
Tét hon, ddi tugng nay 1a ddi twong nguoi. Do d6 sang ché dé xuét cac phuong phap gay
dap ung mién dich d6i v6i hemagglutinin (HA) ctia virut cam, cu thé 1a virut cim A thudc
nhom 1 va/hodc nhém 2, nhu virut cim chita HA thudc tip phu H1, H2, H3, H4, HS, H7
va/hodc H10, vi/hodc clia virut cim B, & ddi twong st dung polypeptit, cac axit nucleic
va/hodc cac ché pham gay mién dich dugc mo ta & ddy. Theo mét sé phuong an, dép ung
mién dich dugc gy ra c6 hiéu qua phong ngira va/hodc diéu tri nhiém virut cim do tip phu
cua virut cim A thudc nhém 1 va/hodc nhom 2 va’hoac virut caim B gay ra. Theo mét sb
phuong an, dap tmg mién dich duoc gy ra bai polypeptit, cac axit nucleic va/hodc cac ché
pham gay mién dich duoc mé ta & ddy c6 hiéu qua phong ngira va/hoic didu tri nhiém virut
cum A va/hodc B gdy ra bédi hai, ba, bdn, nam hoic sau tip phu cua viruts cim A va/hodc
B

Boi vi da biét ring cac protein va/hodc cac phan tir axit nucleic nho ludn ludn khong
gy ramot cach hidu qua dap tmg mién dich c6 hiéu luc, c¢6 thé can thiét dé 1am tang tinh gay
mién dich cta polypeptit va/hodc cac phén tir axit nucleic bang cach bo sung ta duge. Theo
mot sb phuong an, cac ché phém gdy mién dich duoc mo ta & day chira, hodc dugc sir dung
két hop véi, ta duge. T4 duge dé sir dung két hop v6i ché pham dugc mé ta & day c6 thé duoc

sir dung trudce, dong thoi, hodc sau khi sir dung ché pham nay. Vi du vé ta duoc phi hop bao
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gbém cac mudi nhém nhu nhém hydroxit va/hodc nhém phosphat; ché pham dau-nhii twong
(hoic ché phim dau trong nudc), bao gdbm nhil trong squalen-nude, nhu MF59 (xem vi du
WO 90/14837); ché phdm saponin, nhu vi du QS21 va phic hop kich thich mién dich
(ISCOMS) (xem vi du US 5,057,540; WO 90/03184, WO 96/11711, WO 2004/004762, WO
2005/002620); cac chit din xuit tr vi khudn hodc vi sinh vat, vi du vé cac chét nay la
monophosphoryl lipit A (MPL), 3-O-deaxylat MPL (3dMPL), oligonucleotit chira mdtip
CpG, doc t vi khuén ADP-ribosyl héabhoac thé dot bién cua no, nhu doc t6 trong rudt LT
khong bén nhiét cua E. coli, doc t6 vi khuan ta CT, doc td ho ga PT, hoac doc t6 ubn van TT,
M nén (Isconova). Ngoai ra, cac k§ thuat 1am cho c6 kha nang mién dich da biét c6 thé dugc
st dung, nhu dung hop polypeptit theo sang ché véi cac protein da biét trong linh vuc dé tang
cuong dap tng mién dich (vi du doc t6 ubn van, CRM197, rCTB, flagellin tir vi khuén hoic
cac protein khac) hodc bao gdm polypeptit trong virosom, hodc két hop cac k¥ thuat nay. Cac
vi du khéng gidi han khéc cé thé duoc st dung 1a cac vi du duoc boc 16 bai Coffman et al.
(2010).

Theo mot phuong an, cc polypeptit ving gbc hemagglutinin ctia virut cim nay theo
sang ché duogc két hop vao vecto dang hat tuong tu virut (VLP). VLP thudong chtra (céc)
polypeptit clia virut thong thuong cé ngudn gde tir (cac) polypeptit cau tric cia virut. Tét
hon, VLP khong ¢6 kha nang sao chép. Theo mot sé phuong an, VLP ¢6 thé khong c6 bd gen
hoan chinh ctia virut hodc chira mot phan cta bd gen virut . Theo mét s6 phuong an, VLP
khéng c6 kha nang gay nhiém té bao. Theo mot s6 phuong an, VLP biéu hién trén bé mit cua
ching mét hodc nhiéu gdc dich cua virut (vi du, glycoprotein bé mit ciia virut) hodc khong
phai cta virut (vi du, khang thé hoidc protein) ma ngudi c¢é hiéu biét trung binh trong linh vuc
da biét.

Theo phuong an cu thé, polypeptit theo sang ché duoc két hop vao virosom. Virosom
chira polypeptit theo sang ché ¢ thé duoc tao ra bang cach st dung céc k¥ thuat ma nguoi
c6 hiéu biét trung binh trong linh vuc da biét. Vi du, virosom c6 thé dugc tao ra bang cach
phé v& virut tinh sach, tich biét bd gen, va lap ghép lai cac hat bing cac protein cua virut (vi
du, polypeptit ving gdc hemagglutinin ctia virut cim) va lipit dé tao ra cac hat lipit chira cac

protein cda virut.

-38-



30939

Sang ché con dé cap dén cac polypeptit duge mé ta trén day, céc axit nucleic va/hoic
céc ché phim gay mién dich dé gay dap ing mién dich ¢ ddi twong khang HA cta virut
ctm, cu thé 1a dugc st dung 1am vacxin. Céc polypeptit ving géc hemagglutinin ctia virut
cum nay, cac axit nucleic ma hda cac polypeptit ndy, hodc cac vecto chlra cic axit nucleic
nay hoic cac polypeptit duoc mé ta & ddy do d6 ¢6 thé duoc sir dung dé kich hoat cac khang
thé trung hoa khang virut cum, vi du, khang viing gbc ciia virut cim hemagglutinin. Cu thé,
sang ché d& cap dén cac polypeptit, cac axit nucleic, va/hoic cac ché phidm gay mién dich
nhu dugc mé ta trén day duogc st dung 1am vacxin trong viée phong ngira va/hodc diéu tri
bénh hodc tinh trang bénh ly gay ra bédi virut cim A thudc nhom phat sinh ching loai 1
va/hoac nhom phat sinh ching loai 2 va/hodc virut cam B. Theo mét phuong an, vacxin cé
thé duoc sir dung trong viéc phong ngira va/hodc diéu tri cac bénh gy ra bdi hai, ba, bén,
nam, sau hodc nhiéu hon tip phu khéac nhau cua nhém phat sinh chung loai 1 va/hoac 2
va/hodc virut cum B. Polypeptit theo sang ché c¢6 thé dugc sir dung sau téng hopin vitro
hodc trong hé biéu hién té bao thich hop, bao gém té bao vi khuén va té bao nhan that, hodc
theo cach khéc, c6 thé duge biéu hién in vivo & dbi tuong can, béng cach biéu hién axit
nucleic mé hoa polypeptit gdy mién dich. Vacxin axit nucleic nay c6 thé & dang bat ky, bao
gbm va tran, plasmit, hodc céc vecto virut bao gdm céc vecto adenovirut.

Viéc st dung polypeptit, cac phan tir axit nucleic, va/hodc cac ché phdm gay mién dich
theo sang ché c6 thé duoc thuc hién bing cac dudng sir dung tidu chuan. Cac vi du khong
gi6i han bao gdm sir dung ngoai dudng tiéu héa, nhu trong mach, trong da, qua da, trong co,
dudi da, v.v., hodc st dung ¢ niém mac, vi du trong mili, miéng va tuong tu. Nguoi co hiéu
biét trung binh trong linh vire ¢6 thé x4c dinh cac kha nang khac nhau dé st dung polypeptit,
cac phén tir axit nucleic, va/hodc cac ché pham giy mién dich theo sang ché, dé gy dap tmg
mién dich. Theo mot s phuong an, polypeptit, phan tir axit nucleic, va/hodc ché pham gay
mién dich (hodc vacxin) dugc sir dung nhiéu hon mot 1an, tic 1a trong phac dd duoc goi la
khoi mao-thiic ddy cing loai. Theo mdt sé phuong 4n trong dé polypeptit, phan tir axit
nucleic, va/hodc ché phém gdy mién dich duoc sir dung nhiéu hon mét lan, viéc sir dung lidu
tht hai ¢6 thé dugc thuc hién sau mot khoang thoi gian, vi dy, mot tuan hodc 14u hon sau khi
st dung lidu thir nhat, hai tuan hodc 1au hon sau khi st dung lidu th&r nhét , ba tun hoac lau

hon sau khi str dung lidu thar nhéat, mot thang hoac lau hon sau khi str dung lidu tht nhét, sau
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tuan hodc 1au hon sau khi str dung lidu thir nhét, hai thang hoac lau hon sau khi st dung lidu
thir nhét, 3 thang hoc 14u hon sau khi str dung lidu thw nhat, 4 thang hoic 1u hon sau khi sir
dung lidu thtr nhat, v.v., dén vai ndm sau khi str dung liéu thir nhit cta polypeptit, phan tir
axit nucleic, va/hodc ché phdm gy mién dich. Ciing c6 thé sir dung vacxin nhiéu hon hai lan,
vi du ba 1an, bdn 1an, v.v., do d6 viéc str dung khoi mao dau tién dugc theo sau boi nhiéu hon
mdt 1an str dung ting cuong. Theo cac phuwong 4n khac, polypeptit, phan tir axit nucleic,
va/hodc ché pham gy mién dich theo sang ché dugc sir dung chi mét lan.

Polypeptit, cac phéan tir axit nucleic, va/hodc cac ché pham gay mién dich ciing ¢ thé
duoc st dung, hodc ¢ dang khoi mao, hodc & dang tang cudng, trong phac dd khoi mao-ting
cuong khac loai.

Sang ché con dé xuit cac phuong phap phong ngira va/hoic didu tri bénh do virut ciim
& ddi twong str dung polypeptit, cac axit nucleic va/hodc cac ché pham dugc mo ta & day.
Theo phuong 4n cu thé, phuong phap phong ngira va/hoic didu tri bénh do virut cim & d6i
tuong bao gém viée sir dung cho dbi twgng can diéu tri lwong c6 hiéu qua ciia polypeptit, axit
nucleic va/hodc ché pham gay mién dich, nhu dugc mé ta trén ddy. Luong c6 hidu qua didu
tri chi lugng polypeptit, axit nucleic, va’/hodc ché phim nhu duogc xéac dinh & ddy, ma c6 hiéu
quéa phong ngira, 1am thuyén giam va/hodc diéu tri bénh hodc tinh trang bénh ly bt ngudn tir
viéc nhiém virut cim A nhém 1 hodc 2, va/hodc virut cam B. Phong ngira bao g@)m viéc lam
trc ché hodc 1am giam su phét tan cua virut cum hodc e ché hodc lam giam sy khoi phat,
phat trién hodc tién trién ciia mot hodc nhiéu tridu chtmg di kém véi nhidém virut cim. Viéc
lam thuyén giam nhu duoc sit dung & ddy c6 thé chi viéc 1am thuyén giam céc triéu chimg
bénh nhin théy duoc hodc quan sat duge, su xAm nhiém va phat trién trong mau cua virut
(viremia), hodc su biéu hién khac c6 thé danh gia duge ctia nhidém virut ciim.

Nhimg nguoi can didu tri bao gdm nhimg ngudi da bi nhiém c6 tinh trang bénh 1y do
nhiém virut cim A nhém 1 hodc nhém 2, hodc virut cim B, cling nhu nhitng nguoi da dugce
phong ngira 1ay nhiém virut cim. Polypeptit, cac axit nucleic va/hodc cac ché pham theo sang
ché do d6 c6 thé dugce sir dung cho dbi tugng chua timg phoi nhiém, tirc 13, d6i trong khong
méc bénh gdy ra béi nhiém virut cim hodc chua timg va hién nay khong bi nhiém virut ctiim,

hoic cho déi twong hién nay di va/hodc da timg nhiém virut cim.
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Theo mét phwong an, phong ngira va/hodc diéu tri ¢6 thé huéng dén nhém ngudi bénh
dé bi nhiém virut cim. Cac nhém ngudi bénh nay bao g6m, nhung khong chi gi6i han & vi
du, ngudi gia (vi du> 50 tudi, > 60 tudi, va tot hon > 65 tudi), ngudi tré (vi du < 5 tudi, < 1
tudi), nguoi bénh ndm vién va nguoi bénh di timg dugc diéu tri bang hop chéat khang virut
nhung c6 biéu hién dap tmg khang virut khong day du.

Theo phuong 4an khac, polypeptit, cac axit nucleic va/hodc cac ché pham gay mién
dich c6 thé dugc st dung cho dbi tuong két hop véi mét hoac nhiéu tac nhén hoat tinh khac,
nhu vacxin ciim hién c6 hodc trong twong lai, khang thé don dong va/hodc tac nhan khang
virut, va/hodc tdc nhin khang khuén, va/hodc tac nhan didu bién mién dich. M6t hodc nhiéu
tac nhan hoat tinh khac c6 thé c¢6 loi trong diéu tri va/hodc phong ngira bénh do virut cim
hoic c6 thé 1am thuyén giam triéu chtimg hodc tinh trang bénh 1y di kém véi bénh do virut
cum. Theo mot 6 phuong an, mot hodc nhiéu tac nhan hoat tinh khac 1a thudc giam dau,
thudc chéng sbt, hodc céac thude diéu tri 1am giam hodc hd tro thé.

Ché d6 lidu dung ctia polypeptit va/hodc cac phan tir axit nucleic theo sang ché c6 thé
dugc didu chinh dé mang lai dép Gmg t6i wu mong mudn (vi du, dap g diéu tri bénh). Khoang
lidu dung thich hop c¢6 thé ching han 1a tir 0,1-100 mg/kg khdi lwong co thé, tét hon 1a tir 1-
50 mg/kg khdi luong co thé, tot hon 1a tir 0,5-15 mg/kg khéi lugng co thé. Lidu ding chinh
xéc cuia polypeptit va/hodc cac phan tir axit nucleic dé duogc sir dung s& vi du phu thudc vao
duodng str dung, va mirc do tram trong ctia tinh trang nhiém hodc bénh gay ra bai nhiém virut,
va phai duoc quyét dinh theo huéng din ctia bac s§ va tinh trang ctia d6i twong. Vi du, liéu
¢6 hiéu qua phu thudc nhiéu vao vi tri dich, trang thai sinh ly ctia ngudi bénh (bao gém do
tudi, khoi luong co thé, stre khée), vaviéc diéu trj 1a du phong hoac chira bénh. Thong thuong,
nguoi bénh 14 ngudi nhung ciing c¢o thé 1a dong vat ¢ vi khong phai ngudi bao gdm dong
vat coé vu chuyén gen cling co thé duoc st dung. Liéu diéu tri duoc chuan do tdi wu dé t6i vu
hiéu luc va do an toan.

Polypeptit theo sang ché ciing c6 thé dugc sir dung dé x4c nhan lién két ciia khang thé
don dong duoc xac dinh 14 img vién c6 tiém nang chita bénh. Ngoai ra, polypeptit theo sang
ché c6 thé duogc st dung lam céng cu chan doan, vi du dé kiém tra tinh trang mién dich cua

“ca thé bang cach chimg minh liéu c6 khang thé trong huyét thanh ciia cac thé nay c6 kha nang

lién két véi polypeptit theo sang ché. Do d6, sang ché con dé xuét phuong phap chan doan in
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vitro dé phat hién sy c6 mat cia nhidm virut cim & nguoi bénh, phwong phap nay bao gdom

céc buéc sau a) cho mau sinh hoc thu duge tir ngudi bénh nay tiép xtic véi polypeptit theo

sang ché; va b) phat hién su c6 mit cta phl’rc' hop khéng thé-khang nguyén.
Polypeptit theo sang ché ciing c6 thé dugc sir dung dé nhan dién cac phén tir lién két

m&i hodc cai thién cac phan tir lién két hién c6, nhu khang thé don dong va tic nhan khang

virut.

Sang ché dugc minh hoa cu thé hon bang cac vi du va hinh v& sau dy. Céc vi du
khong nhim 1am giéi han pham vi bao ho ciia sang ché theo cach bat ky.

Vi du thwe hién sang ché

Vi du 1. Cac polypeptit trén co s& ché phdm ving gdc méi

PCT/EP2012/073706 boc 16 cac polypeptit ving gbc hemagglutinin cia virut cum,
ché pham va vacxin va phuong phap st dung ching trong linh vuc phong ngira va/hoic
diéu tri bénh cam. O day, cac tac gia md ta cac trinh ty polypeptit ving gdc khac c6 ngudn
gbc tir HA chiéu dai di ciia chiing A/Brisbane/59/2007 HIN1 (SEQ ID NO: 1). Polypeptit
ving gdec méi thu duoc bang cach gay dot bién diém dinh huéng H1-mini2-cum1+5+6-

GCN4 (SEQ ID NO: 2) va trinh dién epitop trung hoa virut phd rong cia CR6261 (Throsby

et al, 2009; Ekiert et al 2010) va/hoac CR9114.

H1-mini2-cum1+5+6-GCN4 (SEQ ID NO: 2) ¢6 nguén gde tir HA chiéu dai da cua
ching A/Brisbane/59/2007 HIN1 (SEQ ID NO: 1) bang cach thyc hién cac budce sau:

1. Loai bo vi tri phan cat trong HAO. Sy phan cat HA kiéu dai & vi tri nay tao ra HA1 va
HA2. C6 thé dat dugc sy loai bo ndy bang cach gy dot bién R dén Q ¢ vi tri P1 (xem
vi du Sun et al, 2010 vé viéc giai thich danh phap cta vi tri phan cit (vi tri 343 trong
SEQ ID NO: 1).

2. Viéc loai bo ving dau hinh cau béng cach loai bod cac axit amin tir 53 dén 320 tir SEQ
ID NO; 1. Céc phan con lai dau tdn ciing N va dau tan cing C ciia trinh tu nay dugc
ndi bang cau nbi linh hoat gdm 4 gbc, GGGG.

3. Lam tang d6 hoa tan cta vong (gitra chudi cudn xoan A va chudi cudn xoén CD) duge
tao thanh boi (twong duong cua) cac gdc 402 dén 418 trong ching HI
A/Brisbane/59/2007 (SEQ ID NO: 1) Pé vira lam ting d6 6n dinh cta cu hinh trude
dung hop va vira khir 6n dinh cdu hinh sau dung hop cia HA dugc cai bién. Trong H1-
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mini2-cum1+5+6-GCN4 (SEQ ID NO: 2) cac dot bién F406S, V409T, F413G va
L416S (danh s dé cap dén SEQ ID NO: 1) duoc dua vao

4. Puavao cau disulfit gitra axit amin & vi tri 324 va 436 trong ching A/Brisbane/59/2007
HI; didu nay dat dugc bang cach dua vao cac dot bién R324C va Y436C. (danh sb dé
cép dén SEQ ID NO: 1) |

5. Dua trinh tt MKQIEDKIEEIESKQ (SEQ ID NO: 5) ¢6 ngudn gc tir GCN4, duoc biét

1a dé trime hoa, & vi tri 419-433 (danh s6 d& cap dén SEQ ID NO: 1).

Theo mot s6 phuong an, polypeptit theo sang ché chira trinh tyr ndi bao ciia HA va ving
xuyén mang. Theo cac phuong an khéc, trinh ty ving xuyén mang va ving ndi bao dugce
loai bo tir vi tri (hodc twong duong ciia nd, nhu duge xac dinh tir viéc so sénh trinh tw) 519,
520, 521, 522, 523, 524, 525, 526, 526, 527, 528, 529, hodc 530 ctia HA2 dén dau tan cing
C ctia HA2 (d4nh s6 theo SEQ ID NO: 1) do d6 polypeptit (hoa tan duoc) duoc tiét ra duoc
tao ra sau khi biéu hién trong té bao. Polypeptit hoa tan dugc c6 thé duoc 1am n dinh hon
bang cach dua trinh ty da biét dé tao ra ciu tric trime, tic 13 trinh tu cudn gip
AYVRKDGEWVLL (SEQ ID NO: 3), tiy v dugc nbi thong qua ciu ndi ngan, nhu duge
mo ta trén day. Cau ndi nay c6 thé tlly y chira vi tri phan cét dé xur ly sau d6 theo quy trinh
ma ngudi c6 hiéu biét trung binh trong linh vyc da biét. Dé lam thuan loi cho qua trinh tinh
ché va do dang hoa tan dugc, trinh ty dudi tuy y co thé duoc thém vao, vi du dudi histidin
(HHHHHHH (SEQ ID NO: 20) hoac HHHHHH (SEQ ID NO: 21) hodc dudi FLAG
(DYKDDDDK; SEQ ID NO: 22) hoic két hop cac dudi ndy, tiry v duge ndi thong qua céc
cau ndi ngan. Cau ndi nay ¢ thé tily ¥ chira (m6t phan ctia) vi tri phan cét phan giai protein,
vi du LVPRGS (SEQ ID NO: 23) (thrombin) hodc IEGR (SEQ ID NO: 24) (Yéu t6 X) dé
xtr Iy sau d6 theo quy trinh da biét v6i ngudi 6 hiéu biét trung binh trong linh vuc. Protein
duogc xir ly ciing dugc bao ham trong sang ché.

Vi du v& trinh ty dau tin cung C két hop duéi FLAG, vi tri cit cua thrombin, vung
cudn gap, va trinh tw His 1a SEQ ID NO: 4 FLAG- thrombin-viing cudn gap-His. Trinh tur
nay duogc két hop véi dang hoa tan dugc cua Hl-mini2-cum1+5+6-GCN4 trinh tu (SEQ ID
NO: 2) tao ra trinh tu géc (SEQ ID NO: 6) dugce st dung dé tao ra cac polypeptit mdi theo
sang ché bang phuong phap gay dot bién. Trinh tu nay khong chira trinh tu din diu twong

ung voi cac axit amin tir 1-17 cua trinh ty: 1 va 2.
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Cac polypeptit ving gbc duoc tao ra bang cach loai bo mét phan cua trinh tu
hemagglutinin ma héa ving ddu cta phan tir va ndi lai cac phin dau tan cung N va dau tan
cung C cta trinh tu vé phia cét thong qua cdu ndi nhu duge mo ta trong PCT/2012/073706
va trén ddy. Viéc loai bo ving dau hinh cu dé lai phan phan tir ma trude d6 duoc che chin
tir dung méi chtra nude dugc dé 19, ¢6 kha nang khir on dinh ciu tric polypeptit theo sang
ché. Vi Iy do nay, cac gdc trong vong B (cu thé 1a gdc axit amin 406 (F va S trong SEQ ID
NO:1va?2, tuong ung), 409 (VvaT)413 (FvaG)va4lé6 (L vaS) duoc gay dot bién trong
nhiéu dang két hop khac nhau nhd sir dung trinh ty gbc SEQ ID NO: 6 1a diém bt dau.
SEQ ID NO: 6 dugc tao ra tr HI-mini2-cum1+5+6-GCN4 (SEQ ID NO: 2) béng cach loai
b6 trinh tu dén dau, va thay thé cac gbc 520-565 bang trinh tu Flag-thrombin-ving cudn
gap--his (SEQ ID NO: 4).

Tuong ty, trong ving xung quanh peptit dung hop, mét sé gbe ky nude duoc tiép
xtic v6i dung méi, do thuc té 13, khong gidng nhu HA nguyén thé chidu dai du, polypeptit
theo sang ché khong thé duoc phan cét va trai qua bién dbi cau hinh lién quan ma che gidu
peptit dung hop ky nudc bén trong protein. Dé giai quyét van d& nay, mot s6 hoic tit ca
cac gbc 1337, 1340, F352 va 1353 trong SEQ ID NO: 2 déu dugc gy dot bién.

Chudi xoan A ciia HA 1a mot phin quan trong clia epitop clia cac epitop trung hoa
phd rong CR6261, CR9114 va FI6.v3. Gdc axit amin M402 (danh s6 dé cap dén SEQ ID
NO: 1) ndm & dau tan ciing C ciia chudi xoén nay, va dé 1am 6n dinh hon nira cu tric xoén
b¢, gbe nay ciing 1a muc tiéu dé tao cac polypeptit méi theo sang ché. Hai tap hop khac
nhau goém cac polypeptit dot bién duoc boc 16 trong Bang 1.

Bang 1: Cac dot bién dugc tao ta trong SEQ ID NO: 6. Cac axit amin twong tng trong SEQ
ID NO: 1 (chiéu dai da, véi HA) va SEQ ID NO: 6 ciing dugc thé hién.

Tap Hop 1 ]
Vi tri Goc Axit amin dugc dua vao

: SEQIDNO: 1 | SEQIDNO: 6 :

337 I I E.LK,V

340 1 I LK,R T

352 F F D,F,V,Y

353 I I LK, R, T

402 M M E,.K, M,V

406 F S F, LN, T,Y,S
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409 \% T AG LR T,V

413 F G F,ILN,S.T,Y.G

416 L S H LL N,R, S

Tap hop 2 ]
Vi tri Goc Axit amin duogc dua vao
: SEQIDNO:1 | SEQIDNO: 6 i

337 I I AE LK T,V

340 I I F,LN,S, T,Y

352 F F A,D,F,LN,S, T,V,Y
353 I I E.G LK, RV

402 M M MR T

406 F S F,HL,Y,

409 \Y T F,I,S, T

413 F G E.K. M,V

416 L S LL R, S

Vi du 2. Tham do su biéu hién ciia polypeptit va lién két v6i khang thé trung hoa phd rong

Céc trinh ty ADN ma héa polypeptit theo sang ché duge bién nap vao Pichia pastoris
hoic duoc chuyén nhidm vao té bao HEK293F nho sir dung quy trinh da biét déi voi nguoi
c6 hiéu biét trung binh trong linh vue. Céc ciu tric duge sir dung dé biéu hién trong té bao
dong vét ¢6 via chia trinh ty dan dau HA (gbc 1-17 trong SEQ ID NO: 1 va 2), trong khi
trong cac ciu trac dugc str dung dé biéu hién trong P. Pastoris, trinh tyr dan dau HA duoc
thay thé bang trinh ty din dau yéu t6 alpha ctia ndm men (SEQ ID NO: 7). Theo cach nay,
protein duoc biéu hién huéng t6i méi treong nudi ciy té bao do d6 cho phép lién két va
biéu hién dugc xac dinh ma khéng can tinh ché polypeptit theo sang ché thém. Tt ca cac
trinh ty chita FLAG-ving cudn gip-trinh ty HIS dau tin cing C (SEQ ID NO: 4).

Khéng thé don dong (CR6261, CR9114, CR8020) lién két véi cac polypeptit theo
sang ché duoc xac dinh béng ELISA. Bé dat duoc muc dich nay, cac dia ELISA duoc xur
1y qua dém bang dung dich khang thé don dong 2 pg/ml (20 ul/I8) & 4 °C. Sau khi loai bo
dung dich khang thé, bé mat con lai dugc phong bé béng dung dich bot stra kho tach béo
4% trong PBS trong it nhat 1 gid' ¢ nhiét do trong phong. Sau khi rira cac dia nay, 20 pl
moi trudong nudi cy (nguyén chit hodc dugc pha lodng) duoc bd sung vao mdi 16 va dugc
Ui trong it nht 1 gid' & nhiét d6 trong phong. Céc dia ELISA sau d6 duoc rira va 20 ul dung
dich khang thé khang-FLAG-HRP (Sigma A8952, dugc pha lodng 2000 1an trong sita bot
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tach béo 4% trong PBS-Tween) dugc bd sung. Sau khi 1 (1 tiéng & nhiét do trong phong)
rira dia mot 1an nira, va 20 pl co chat phat quang (Thermoscientific C#34078) dugc b sung
vao dé phat tin hiéu. Theo cach khac, phuong phéap tham do so mau ¢ thé dwogc st dung
dé phat tin hiéu.

Sy biéu hién cia cac polypeptit theo sang ché duge xac dinh tir thir nghiém huynh
quang phan giai theo thoi gian dong nhat (dé biét mé ta tong quan, xem vi du Degorce et
al., Curr. Chem. Genomics 2009 3: 22-32). Dé thyc hién phuong phap nay, hdn hop gdm
khang thé don dong khang-FLAG duogc danh ddu bang Terbium (Tb) (chét cho) va khang
thé don dong khang-His duoc danh du bing Alexa488 (chat nhan) (dung dich HTRF) duoc
didu ché bang cach bd sung 210,5 pl khang-FLAG-TB (dung dich gbc 26 pg/ml) va 1,68
ml khang-HIS-488 (dung dich gbc 50 pg/ml) vao 80 ml hdn hop c6 ty 16 1 : 1 gdbm moi
truong nudi cdy va 50 mM HEPES + 0,1% BSA. 19 pl dung dich HTRF dugc bd sung vao
mdi 16 ciia dia ELISA va 1 pl méi truong nudi cdy duge bd sung. Khi kich thich va sau khi
lam cham dé cho phép gay nhidu tin hiéu nén séng ngin phat ra tir cac hop chét khac
(protein, cac thanh phan méi trudng, v.v.) dé phén r, ty sd phat huynh quanh & bude séng
520 va 665nm duoc xac dinh. Pay 1a phép do ham luong protein tong s6 trong mau va duoc
sir dung dé chuén hoa céc tin hiéu lién két véi mAb gitra cac thir nghiém khac nhau.

Polypeptit theo sang ché dugc néu trong Bang 4 va 5 duoc biéu hién trong P.Pastoris
theo quy trinh da biét d6i v6i nguoi ¢ hidu biét trung binh trong linh vuc nay. Méi truong
nudi cay dugc thu gom va lién két véi CR6261 va sy biéu hién ctia cac polypeptit viing gdc
duoc x4c dinh nhu dwoc mo ta trén day. Boi vi dap tmg trong quy md thir nghiém lién két
véi nﬁ”)ng dod cua protein dugc biéu hién, tin hiéu lién két ELISA duoc chuén hoa déi vai su
biéu hién cua protein bang cach so sanh ty 1& tin hiéu lién két so véi tin hiéu trong thir
nghiém HTRF d6i v6i mbi trinh tir duwoc biéu hién. Tat ca protein duoc biéu hién thé hién
ty 1€ cia CR626 lién két v6i tin hiéu HTRF cao hon so véi trinh tu géc cua trinh tu: 6.

Polypeptit theo sang ché duoc néu trong Bang 6 duogc biéu hién trong t& bao
HEK293F theo quy trinh da biét dbi véi nguoi c6 hiéu biét trung binh trong linh vuc nay.
Moi truong nudi cdy duoc thu gom va lién két véi CR6261 va su biéu hién cua cac
polypeptit ving gbc duge xac dinh nhu duge mé ta trén day. Ty sb gitra lién két CR6261
v6i cac tin hiéu HTRF dugc tinh va so sanh véi ty sd tinh dugc ddi véi trinh tw gbe SEQ
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ID NO: 6. Cac két qua duoc néu trong Bang 6; tét ca protein duoc biéu hién thé hién ty s6
cao hon, chimg t6 rang polypeptit ving gbc theo sang ché thé hién tang lién két cua
CR6261.

Vi du 3. Tinh ché va xé4c dinh dic tinh ctia cac polypeptit theo sang ché

Pé x4c dinh dic tinh khac cuia cac polypeptit theo sang ché, cac chét gy mién dich
127H1 (SEQ ID NO: 55), 86B4 (SEQ ID NO: 56), 74H9 (SEQ ID NO: 57), 6E12 (SEQ
ID NO: 58) va 55G7 (SEQ ID NO: 59) duoc nuéi cdy va tinh ché dén mirc dong nhat. Dé
thu dwoc ché phim c6 do tinh khiét cao cua polypeptit theo sang chén, té bao HEK293F
duoc chuyén nhiém véi vat truyén biéu hién pcDNA2004 chira gen ma héa céc dang hoa
tan duoc cua 127H1 (SEQ ID NO: 55), 86B4 (SEQ ID NO: 56), 74H9 (SEQ ID NO: 57),
6E12 (SEQ ID NO: 58) va 55G7 (SEQ ID NO: 59). Dang hoa tan dugc duoc tao ra trong
truong hop nay bang cach thay thé gdc 519-565 (danh sé dé cap dén SEQ ID NO: 1) bang
trinh ty RSLVPRGSPGHHHHHH (SEQ ID NO: 69). Ngudi c6 hiéu biét trung binh trong
~ linh vuc can phai hiéu réng trinh tu dan dau (hodc trinh tu tin hi¢u) ma diéu khién su van
chuyén protein trong qua trinh san sinh (trong tng véi axit amin 1-17 cta trinh tu SEQ ID
NO: 1) s& khong c6 mit trong polypeptit cudi ciing dwoc tiét ra. Trinh tu axit amin ctia
protein tiét ra hoa tan dugc duge néu trong SEQ ID NO: 65 dén 69.

Dé tao ra polypeptit theo sang ché 1,0* 106 ve/mL duoc tao hat bang cach quay xody
xudng té bao HEK293F (Invitrogen) & téc d6 300g trong 5 phiit va tao huyén phu lai trong
300mL moi truong Freestyle™da dugc 1am 4m trude mdi binh SF1000. Dich nudi cdy nay
duoc 1 trong 1 gio & 37 °C, 10% CO2 & tde d6 110 rpm trong thiét bi i multitron. Sau 1
gi®, va plasmit duoc hut nho giot bang pipet vao 9,9 mL mai truong Optimem dé néng nd
dat 1,0 pg/mL trong 300 mL thé tich dich nuéi cdy. Song song, 440 pL 293fectin® duoc
hut bang pipet trong 9,9 mL mbi truong Optimem va 0 trong 5 phiit & nhiét d6 trong phong.
Sau 5 phut, hdn hop ADN plasmit/Optimem dugc bd sung vao hén hop
293fectin®/Optimem va 0 & nhiét d6 trong phong trong 20 phit. Sau khi 1, hén hop ADN
plasmit/293fectin® dugc bd sung nhoé giot vao huyén phu té bao. Dich nubi cdy dugc
chuyén nhiém duoc i & 37 °C, 10% CO2 va 110 rpm trong thiét bi & multitron. Vao ngay

7 té bao duoc tach ra tir méi truong nudi cdy bang cach ly tam (30 phut & téc do 3000 g),
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trong khi d6 dich ndi chira polypeptit hoa tan dugc theo sang ché duoc loc trén mang loc
kich thuéc 0,2 um miéng chai dé xir Iy tiép theo.

Cho muc dich tinh ché, ca 1400 ml dich ndi nuéi céy tir té bao dugc chuyén nhiém
gen ma hoa dang hoa tan (nhu dwoc mé ta trén ddy) cac polypeptit theo sang ché 127H1
(SEQ ID NO: 55 ), 86B4 (SEQ ID NO: 56 ), 74H9 (SEQ ID NO: 57), 6E12 (SEQ ID NO:
58) hodc 55G7 (SEQ ID NO: 59) dugc nap lén cot 24 ml Ni Sepharoza HP, dugc can béng
trude trong dung dich dém rira (20 mM TRIS, 500 mM NaCl, pH 7,8). Sau budc rira bang
10 mM Imidaze trong dung dich dém rira, cac polypeptit duoc lién két theo sang ché duoc
rira giai bang gradien timg budc cua imidazol 300 mM trong dung dich dém rira. Cac dinh
rua giai dugc thu lai, trao ddi dém, co dac, va nap lén cot loai trir theo kich thude dé tinh
ché thém (Superdex 200). Cac phan doan dugc thu gom trong qua trinh rira giai va duoc
phan tich ham luong protein bang phuong phap SDS-PAGE va Western Blot (st dung
khéang thé don dong dic hidu dudi histidin). Céc phéan doan chira cac polypeptit tinh sach
theo sang ché duoc thu gom va st dung cho céc phan tich sau. D¢ tinh khiét dugc xac dinh
bang phuong phap sic ky loai trir theo kich thude va dat trén 90% trong tit ca cac trudng
hop. Pic trung ctia quy trinh tinh ché duoc néu trong Bang 8.

Dé phan tich phan timg lién két giira cac polypeptit theo sang ché va dé xac nhan sur
c6 mat cta cac epitop céu tric cuia CR6261 va CR9114, phirc hop cua cac khang thé nay
v6i protein tinh sach dugc nghién ciru bang phuong phap giao thoa 16p sinh hoc (Octet
Red®®, Forte Bio). Pé dat dugc muc dich nay, CR6261, CR9114 dugc biotinyl hoa dugc
cd dinh trén bo cam bién duge phu streptavidin, sau d6 dugc cho tiép xtic dau tién véi dung
dich chira polypeptit tinh sach theo sang ché @ do ty 1& lién két va sau d6 véi dung dich
rira dé do ty 1¢ phan ly. Ca CR6261 va CR9114 duoc c¢b dinh déu nhan ra polypeptit theo
sang ché nhu dugc chimg minh bang dap tmg rd rang sau khi tiép xtic véi dang hoa tan
dugc clia cac polypeptit theo sang ché. Dé danh gia hé s6 phan ly ddi véi tuong tac lién két,
tién hanh chuan d6 nho sir dung day pha loang 2 1an. B& cam bién chira CR6261 duogc ¢d
dinh dugc cho tiép xic véi cc dung dich chira cac polypeptit hoa tan theo sang ché & cac
néng d6 750, 375, 163, 81, 40, 20 va 10 nM, twong Gng, ngoai trir trudng hop s55G7 tinh
sach (SEQ ID NO: 68) trong d6 khoang néng do 122000, 1000, 500, 250, 125,63 va31 nM

dugce st dung. Tuong tu, b cam bién chira CR9114 duoc ¢b dinh duoc cho tiép xuc voi
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céc dung dich chira cac polypeptit hoa tan theo sang ché & cac nong do 300, 150, 75, 38,
19, 9 va 5 nM, tuong Gmg. Trong tat ca cac truong hop, dap tmg cubi cung sau 4000 gidy
duoc ghi lai, 14p so dd dudi dang ham s ciia ndng do polypeptit, va phit hop véi trang thai
6n dinh, m6 hinh lién két 1:1 duogc thuc hién dé tinh hé sé phén ly bé ngoai K4 (xem hinh
v& 2A dén E). Cac tri s6 duoc xéc dinh theo cach nay dugc néu trong Bang 8.

Lién két giira cac polypeptit theo sang ché s127H1 (SEQ ID NO: 66), s86B4 (SEQ
ID NO: 67), s74H9 (SEQ ID NO: 65), s6E12 (SEQ ID NO: 69) va s55G7 (SEQ ID NO:
68) va cac phan doan Fab ctia CR6261, CR9114 va 1a dbi chimg CR8020 dwoc nghién ciru
bang phwong phap phan tich sic ky loai trir theo kich thude két hop véi tan xa 4nh sang da
g6c (SEC-MALS). K§ thuat nay cho phép viéc tach va ude tinh dong thoi kich thude phan
tr d6i vdi céc loai va/hodc cac phtrc phan tir khac nhau. Cac két qua duogc thé hién trén hinh
v& 3A dén E, va tong két trong Bang 9. Dit liéu nay chimg minh rang polypeptit theo sang
ché 12 monome va tao phuc ty 1€ 1:1 véi cac doan Fab cia CR6261 va CR9114, nhung
khong tao phirc véi CR8020. Piéu nay phil hop véi tinh dic hidu ciia phan tng lién két cua
céc doan Fab, boi vi CR6261 va CR9114 lién két véi nhém 1 ¢6 ngudn gde tir HA, trong
khi d6 CR8020 thi khong.

Két luan, cac tac gia sang ché da thé hién ring cac dang hoa tan dugc cua cac
polypeptit theo sang ché 127H1 (SEQ ID NO: 55), 86B4 (SEQ ID NO: 56), 74H9 (SEQ ID
NO: 57), 6E12 (SEQ ID NO: 581) va 55G7 (SEQ ID NO: 59) c6 thé dugc tao ra va dugc
tinh ché dén mirc do dong nhat. Céc polypeptit tinh sach hoa tan theo sang ché c6 kha ning
lién két v6i cac khang thé don dong trung hoa phd rong CR6261 va CR9114 vdi i luc cao,
xac nhan su ¢6 mit cia epitop trung hoa twong tmg trong cac polypeptit ving gde nay.

Vi du 4. Panh gia hiéu qua bao vé clia cac polypeptit theo sang ché trong mé hinh thir thach
gdy chét bang virut cim

Dé danh gia hiéu qua bao vé ciia cac polypeptit theo sang ché trong mé hinh thur
thach gay chét bang virut cim, nhém gom 10 con chudt cai BALB/c (6-8 tuin tudi) duoc
gdy mién dich 3 1an véi khoang cach thoi gian 3 tudn bang 30 pg s86B4 tinh sach (SEQ ID
NO: 67) vas74H9 (SEQ ID NO: 65) cung ta dugce 1a 10 pg Matrix-M. CR6261 (15mg/kg)
duoc ding qua dudng trong co lam dbi chimg dwong cho mé hinh thir thach nay. Mot ngay

truée khi thir thach, viéc gdy mién dich tring bang PBS ding 1am d6i chirmg 4m. Bén tuan
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sau lan gdy mién dich sau cing, cac con chudt dugc thir thach bang 25xLD50 virut thir
thach khac loai (HIN1 A/NL/602/09) va duoc theo doi hang ngay (sng sot, cn nang, diém
]am sang) trong thoi gian 3 tuan. Huyét thanh trude khi thir thach dwoc kiém tra trong thir
nghiém ELISA vé lién két v6i polypeptit theo sang ché dugc sir dung dé gay mién dich (dé
x4c nhan viéc gdy mién dich dung), lién két v6i dang hoa tan cia HA chidu dai du cua
A/Brisbane/59/07 HIN1 va canh tranh lién két voi HA chiéu dai da khang thé trung hoa
phé rong khang thé don dong CR9114 (dé xac dinh lidu cac khang thé duoc gdy cam ting
c6 lién két & vi tri 14n c4n gan vdi epitop cia CR9114 trung hoa phd rong). Céac két qua
duoc thé hién trén Hinh v& 4A va B.

Céc két qua thé hién rang thir nghiém nay 1 c6 can cir boi vi tat ca cac con chudt
trong nhém ddi chimg dung PBS chét do nhiém virut vao hodc trude ngay 8 sau thir thach,
frong khi d6, nhém ddi chimg dwong (15mg/kg CR6261, 1 ngay trudc thir thach) duge bao
v€ hoan toan. Tréai ngugc vai cac con chudt duge xtr ly béng PBS, 4 trong s6 10 con chudt
dugc giy mién dich bang polypeptit theo sang ché s86B4 (SEQ ID NO: 67) hoic s74H9
(SEQ ID NO: 65) sbng sot sau thir thach gy chét. Piéu nay din dén ting thoi gian séng
s6t va giam diém s6 1am sang ddi véi nhém duge gdy mién dich bang polypeptit theo sang
ché so v6i nhém ddi ching dung PBS.

Dir liéu ELISA (xem Hinh vé& 4B) st dung khang nguyén cing ngudn gbc (tic 1a
hozc s86B4 hoic s74H9) hodc HA chidu dai di gibng khang nguyén cho thiy ring cé hai
polypeptit theo sang ché s74H9 va s86B4 déu gay mién dich va cam tng cac khang thé cé
kha nang nhan dién HA chiéu dai du.

Pé tim hiéu thém vé dap tng mién dich dbi véi viéc gdy mién dich, tién hanh thir
nghiém ELISA lién két canh tranh. Dé dat dugc muc dich nay, HA chiéu dai du duogc gén
trén dia duoc 1 v6i cac mau huyét thanh duogc pha lodng theo déy, sau d6 bé sung CR9114-
biotin & ndéng d6 xac dinh trudc vao. Sau khi i thém, do lugng CR9114-biotin lién két. Phan
tich dir liéu nho str dung using phuong phap hoi quy tuyén tinh OD véi loga d6 pha loang,
duoc biéu thi dudi dang ‘dudng dbc OD’ (AOD/do pha loang 10 1an). Dt liéu thé hién réng
céc khang thé c6 kha nang canh tranh lién két v6i khang thé trung hoa phd rong CR9114
duoc gdy cam tng bang cach gdy mién dich bang cac polypeptit theo sang ché. Pé so sanh,

muc do dugc gdy cam Gng béng CR9114 khong dugc danh dau (trc 1a su tu canh tranh) va
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khang thé don dong khong lién két CR8020, ca hai dugc pha lodng theo diy tir 5 pg/ml
néng d6 dau tién duoc thé hién trong mot dd thi riéng.

Két luan 1a, dir liéu nay thé hién rang viéc gdy mién dich bang cac polypeptit theo
sang ché s86B4 (SEQ ID NO: 67) hoic s74H9 (SEQ ID NO: 65) c6 thé bao vé cac con
chudt khang lai viéc nhidm virut ctim gay chét. Ca hai polypeptit déu gay mién dich, cam
tig cac khang thé ma c6 thé lién két voi HA chiéu dai du va it nhat mot phan cia cac khang
thé nay lién két vao, hodc gan vao, epitop trung hoa phd rong cia khang thé don dong
CRO114.

Vi du 5. Panh gia hiéu qua bao vé cta polypeptit khac theo sang ché trong mé hinh thir
thach gy chét bang virut cim

Pé danh gia hiéu qua bao vé cta polypeptit khac theo sang ché s127H1 (SEQ ID
NO: 66) trong md hinh thir thach gay chét bang virut cim, nhém gém 10 con chudt cai
BALB/c (6-8 tudn tudi) dugc giy mién dich 3 1an vé6i khoang cach thoi gian 3 tudn bang
10 pg s127H1 tinh sach véi ta duoc 10 pg Matrix-M. Lam d6i chimg dwong cho mé hinh
thir thach nay, khang thé trung hoa phd rong khang thé don dong CR6261 (15 mg/kg) duge
sir dung qua duong trong co. 1 ngdy trude khi thir thach, déng thoi gdy mién dich bang PBS
dé 1am d6i chung am. Bén tuin sau 1an gy mién dich sau cing, cac con chudt dugc thir
thach bang 25xLD50 virus thir thach khac loai (HIN1 A/Puerto Rico/8/34) va theo doi hang
ngay (sdng sét, can nang, diém 1am sang) trong 3 tudn. Huyét thanh trude khi thtr thach
dugc kiém tra trong thir nghiém ELISA vé lién két v6i polypeptit theo sang ché s127H1 ma
dugc str dung dé gay dép tmg mién dich (dé xac nhan viéc gay mién dich ding), lién két
v&i HA chiu dai da hoa tan dugc ciia A/Brisbane/59/07 HIN1 va canh tranh lién két véi
HA chiéu dai da véi khang thé trung hoa phd rong khang thé don dong CR9114 (dé xac
dinh liéu cac khang thé duogc gdy cam tg c6 lién két vao, gan vao epitop trung hoa phd
rong CR9114). Céc két qua dugc thé hién trén Hinh v& 5A va B.

Céc két qua thé hién rang thir nghiém nay 14 ¢6 can cir boi vi tit ca cac con chudt
trong nhom dbi chimg dung PBS chét do nhiém virut vao ngay 7 sau thtr thach, trong khi
d6, nhém ddi chimg duong (15mg/kg CR6261, 1 ngay trude thir thach ) duoc bao vé hoan
toan . Trai ngurgc v6i cac con chudt duoc xir ly bang PBS , 7 trong s6 10 con chudt duoc

gdy mién dich bang polypeptit theo sang ché s127H1 (SEQ ID NO: 66) séng sét sau thir
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thach gay chét . Didu nay dan dén ting ty 16 sdng sot, ting thoi gian sdng sét va giam diém
s6 1am sang d6i véi nhom dwoc gay mién dich bang polypeptit theo sang ché s127HI so
v6i nhém dbi chimg ding PBS .

Dir liéu ELISA st dung s127H1 hoic HA chiéu dai dii hoa tan duge gidng khang
nguyén cho thdy ring polypeptit theo sang ché s127H1 gdy mién dich va cam tng cac
khang thé c6 kha ning nhén dién HA chiéu dai da (xem hinh v& 5B). D& tim hiéu thém vé
dap ung mién dich ddi véi viée gy mién dich, tién hanh thir nghiém ELISA lién két canh
tranh. Dé dat dugc muc dich nay, HA chiéu dai du duoc gén trén dia duoc 0 v4i cac mau
huyét thanh duoc pha lodng theo ddy, sau d6 bé sung CR9114-biotin & ndng d6 xac dinh
trude vao. Sau khi u thém, do lwong CR9114-biotin lién két nhor st dung peroxidaze ct cai
ngua lién hop véi streptavin theo quy trinh d4 biét trong linh vuc nay. Phan tich dit liéu nho
st dung using phuong phép hdi quy tuyén tinh OD véi loga do pha lodng, dugc biéu thi
dué6i dang ‘duong déc OD’ (AOD/dd pha loang 10 1an). Dir lidu thé hién ring cac khang
thé c6 kha nang canh tranh lién két véi khang thé trung hoa phd rong CR9114 dugc gy
cam tmg bang cach gdy mién dich biang céac polypeptit theo sang ché, nhu dugc thé hién
bdi mie dJ canh tranh gia tdng quan sat dugc trén hinh vé 5B. Pé so sanh, muc do dugc
gdy cam tng bang CR9114 khéong duoc danh du (tc 13 sy tu canh tranh) va khang thé
don dong khéng lién két CR8020, ca hai dugc pha lodng theo diy tir 5 pg/ml nng do dau
tién duoc thé hién trong mot do thi riéng.

Két luan 13, cic tac gia sang ché da ching minh ring viéc giy mién dich bang cac
polypeptit theo sang ché s127H1 (SEQ ID NO: 66) c6 thé bao vé cac con chudt khang lai
viéc nhidm virut cum gy chét. Cac polypeptit nay gy mién dich, cam tmg cac khang thé
ma c6 thé lién két véi HA chidu dai di va it nhét mot phan ciia cac khang thé nay lién két
vao, hodc gan vao , epitop trung hoa phd rong ciia khang thé don dong CR9114.

Vi du 6. Phan tich cac chat lién két CR6261 tir tap hop 1 va tap hop 2.

Pé tim hiéu thém, céc trinh tu nay c6 thé din dén tang lién két cia CR6261 so Véi
trinh tu géc SEQ ID NO: 6, céc trinh tu dugc liét ké trong Bang 4 va 5 dugc phan tich thém.
Pé dat dugc muc dich nay, d6i v6i mdi vi tri dich, tin suét tuong dbi cua mdi axit amin
bién dbi c6 trong tap hop cac chét lién két duoc cai thién duge tinh va so sanh véi tan suét

theo ly thuyét xem liéu khong c6 su vu tién doi voi axit amin bat ky trong s6 céc axit amin
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bién d6i (xem hinh v& 6 va 8 vé cac trinh tu ctia tip hop tap hop 1 va 2, twong tmg). Dt liéu
thé hién r::ing mot s6 axit amin thudng xuat hién hon & céc vi tri nhét dinh trong céc trinh
tw ma thé hién lién két CR6261 duoc cai thién.

Ca hai trong tap hop 1 va 2, quan st thdy su xuét hién v&i tan xuit cao d6i véi Met
& vi tri 402 (d4nh sé dé cap dén SEQ ID NO: 1) trong cac trinh ti ¢6 lién két dugc cai thién,
mic di trong tép hop tap hop 1 Val ciing dwoc quan sét trong mot s truong hop. Tuong
tw, & vi tri 352 sy xudt hién véi tin suit cao cua céc axit amin thom Phe va Tyr, vitri 416
su xudt hién gia ting cia Ser (mic dit khong phai rat nhiéu trong tap hop 1), va ddi véi vi
tri 337 sy xuét hién gia ting cta Lys duoc quan sat thiy o ca hai tap hop. Can luu ¥ ring
Ser ¢ vi tri 416 dua vi tri N-glycosyl héa gia dinh vao Asn414. Hon nira, & vi tri 340 Asn
xut hién véi tan suét cao trong chét lién két CR6261 dugc cai thién trong tap hop 2, trong
khi trong tap hop 1 Thr xuét hién nhiéu hon; ca hai dot bién dwa vao vi tri glycosyl hoa gia
dinh & vi tri 340: Asn dan dén vi tri N-glycosyl gia dinh, trong khi Thr d4n dén vi tri O-
glycosyl gia dinh. O vi tri 353 Thr xuat hién véi tan sudt cao trong chat lién két duoc cai
thién tir tap hop 1, trong khi d6 trong chét lién két duoc cai thién tir tap hop 2 Val 12 axit
amin xudt hién nhidu nhét. O céac vi tri 406 va 409 céc axit amin xuét hién nhiéu nhat trong
chét lién két CR6261 duoc cai thién 1a ky nude: & vi tri 406 Ile va Phe (tap hop 1) va Phe
va Leu (tap hop 2) 1a xuét hién nhidu nhét, & vi tri 409 Ile va Val ( tap hop 1) va Phe va Ile
(tap hop 2) xuét hién nhiéu nhat. Cubi cung, & vi tri 413 Phe 14 axit amin xuAt hién nhiéu
nhét trong céac chét lién két CR6261 duoc cai thién tir tap hop 1, trong khi d6 Glu xuét hién
nhiéu nhat trong cac chat lién két tir tap hop 2.

Céc trinh tw ctia cac chat lién két CR6261 dugc cai thién duge phan tich tiép dé xac
dinh liéu mot sb su két hop cua céc axit amin cd xuét hién nhiéu hon trong cac chét lién két
CR6261 duoc cai thién so véi cac axit amin khac. Dé dat dwge muc dich nay, ) lugng céc
trinh tu chat lién két duoc cai thién chua td hop dac biét cﬁé axit amin dugc dém va vé so
d6 nhu thé hién trén Hinh v& 7A, B (céac chat lién két duoc cai thién tir tap hop 1) va Hinh
v€& 9A.B (tap hop 2). Dit liéu dugce t§ chirc theo cac mién khac nhau dugc hudng vao tap
hop thé dot bién cuia cac polypeptit, tirc 1a mién peptit dung hop (gdc sé 337, 340, 352 va
353; Hinh v& 7A va 9A d6i v6i cac chét lién két tir tap hop 1 va 2, twong tng) va vong B
(gbc 56 406, 409, 413 va 416; hinh v& 7B va 9B). Xem xét sy xuét hién rat nhiéu ctia Met
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& vi tri 402, vi tri ndy khong duoc bao gdbm trong phan tich dé phat hién cac to hop thudng
xudt hién giéng nhu gin nhu tat ca cac t6 hop ciia cac vi tri khac véi vi tri 402 chira Met.

Trong s cac chat lién két CR6261 dugc cai thién tir tap hop 1, cac to hop ctia Phe
hodc Tyr & vi tri 352 v6i Ile hodc Thr & vi tri 353 12 xuat hién nhiéu nhat (mién déng khung
trén Hinh v& 7A). V& cac t6 hop clia cac axit amin trong mién vong B, Ile & vi tri 406 dugc
két hop v6i Phe hodc Tyr (te 12 axit amin thom) & vi tri 413 va Tyr & vi tri 406 dugce Kkét
hop v6i N & vi tri 413 thé hién su xuat hién ting 1én trong céc chat lién két CR6261 duoc
c4i thién (mién déng khung trén Hinh v& 7B).

pé phan tich cac trinh ty cda cac chét lién két CR6261 dugce cai thién trong sb céc
polypeptit nay tir tap hop 2 tap trung vao mién peptit dung hop, chi cac trinh tir chtra hodc
Phe hodc Tyr & vi tri 352 dugc xem xét. Su xuét hién nhiéu nhét trong cac chét lién két
CR6261 duogc cai thién véi Phe hodc Tyr & vi tri 352 1a céc trinh tur véi Asn ¢ vi tri 340
(xem mién déng khung trén Hinh v& 9A). Pi véi cac trinh ty mién vong B véi Phe, Leu
hodc Tyr & vi tri 406, két hop véi Glu, Met hodc Val & vi tri 413 (mién dong khung trén
Hinh v& 9B) 1a xuét hién nhiéu nhét trong cac chat lién két CR6261 dugc cai thién.
Két luan 13, phan tich nay ching t6 rang trong mién peptit dung hop, viéc dua Thr & vi tri
353, cu thé 1a két hop véi gbe thom (Phe hodc Tyr) & vi tri 352 ¢6 thé cai thién lién két cua
CR6261 véi cac polypeptit hoa tan theo sang ché. Hon nita, Lys & vi tri 337 hodc dua vao
vi tri N-glycosyl gia dinh bang cach dwa Asn vao vi tri 340 cling ¢6 thé gép phan 1am cai
thién lién két cia CR6261. Trong mién vong B, gbc ky nudce 16n (Phe, Tyr, Leu hoic Ile)
c6 thé gop phan cai thién lién két véi CR6261. Cu thé 13, Phe, Leu, hoic Tyr & vi tri 406
két hop v6i Glu, Met, hoac Val & vi tri 413 c6 thé cai thién lién két cia CR6261. Céc
polypeptit theo sang ché chira cac gbe nay & vi tri duge md ta 13 cac phuong 4n wu tién cia
sang ché.

Bang 2. Céc axit amin chuan, cac chit viét tat va dic tinh

Axit amin 3-Chit c4i| 1-Chitcai| Tinh phan cuc clia chudi bén Dl@séicglpﬁlu;ljzl)mm
alanin Ala A khong phén cuc Trung hoa
arginin Arg R cuc Duong tinh
asparagin Asn N cuc Trung tinh
axit aspartic Asp D cuc Am tinh
Xystein Cys C khong phén cuc Trung hoa




30939

axit glutamid Glu E cuc Am tinh
glutamin Gln Q cuc Trung tinh
glycin Gly G khong phén cuc Trung hoa
histidin His H cuc Dién tich duong (10%)
trung tinh (90%)
isoleuxin Ile I khong phan cuc Trung hoa
leuxin Leu L khong phén cuc Trung hoa
lysin Lys K cuc Duong tinh
methionin Met M khong phan cuc Trung hoa
phenylalanin Phe F khong phan cuc Trung hoa
prolin Pro P khoéng phan cuc Trung hoa
serin Ser S cuc Trung tinh
threonin Thr T cuc Trung tinh
tryptophan Trp \ khoéng phan cuc Trung hoa
tyrosin Tyr Y _ cuc Trung tinh
valin Val \Y khong phén cuc Trung hoa
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Bang 3. Sap xép va so sanh trinh tu ctia céc trinh tu H1 theo cac phuong an cu thé theo
séang ché

1. A/Solomon Islands/6/2003 (HINT1)

(SEQ ID NO

:25)

2. A/Brisbane/59/2007 (HINI)

(SEQ ID NO: 1)

3. A/New Caledonia/20/1999(HINT) (SEQ ID NO: 26)
4. A/California/07/2009 (HIN1) (SEQ ID NO: 27)
5. A/swine/Hubei/S1/2009(HINT1) (SEQ ID NO: 28)
6. A/swine/Haseluenne/IDT2617/2003(HINT1) (SEQ ID NO: 29)
7. A/NewYork/8/2006(HIN1) (SEQ ID NO: 30)
8. A/Solomonlslands/3/2006(HINT) (SEQ ID NO: 31)
9. A/NewYork/146/2000(HIN1) (SEQ ID NO: 32)
10. A/NewYork/653/1996(HINT1) (SEQ ID NO: 33)
11. A/Beijing/262/1995(HINT1) (SEQ ID NO: 34)
12. A/Texas/36/1991(HIN1) (SEQ ID NO: 35)
13. A/Singapore/6/1986(HIN1) (SEQ ID NO: 36)
14. A/Chile/1/1983(HIN1) (SEQ ID NO: 37)
15. A/Baylor/11515/1982(HIN1) (SEQ ID NO: 38)
16. A/Brazil/11/1978(HINI1) (SEQ ID NO: 39)
17. A/USSR/90/1977(HINTI) (SEQ ID NO: 40)
18. A/NewlJersey/8/1976(HIN1) (SEQ ID NO: 41)
19. A/Denver/1957(HINT1) (SEQ ID NO: 42)
20. A/Albany/4835/1948(H1N1) (SEQ ID NO: 43)
21. A/FortMonmouth/1/1947(HIN1) (SEQ ID NO: 44)
22. A/Cameron/1946(HINT1) (SEQ ID NO: 45)
23. A/Weiss/1943(HIN1) (SEQ ID NO: 46)
24. A/Towa/1943(HIN1) (SEQ ID NO: 47)
25. A/Bellamy/1942(HINT1) (SEQ ID NO: 48)
26. A/PuertoRico/8/1934(HINI) (SEQ ID NO: 49)
27. A/WSN/1933(HINT1) (SEQ ID NO: 50)
28. A/SouthCarolina/1/1918(HIN1) (SEQ ID NO: 51)

1. MKVKLLVLLC TFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL

EDSHNGKLCL 60

2. MKVKLLVLLC TFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL

ENSHNGKLCL 60

3. MKAKLLVLLC TFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL

EDSHNGKLCL 60

4. MKAILVVLLY TFATANADTL CIGYHANNST DTVDTVLEKN VTVTHSVNLL

EDKHNGKLCK 60
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5. MEAKLFVLFC AFTALKADTF CVGYHANYST HTVDTILEKN VIVTHSVNLL
ENSHNGKLCS 60

6. MEAKLFVLFC AFTALKADTI CVGYHANNST DTVDTILEKN VTVTHSINLL
ENNHNGKLCS 60

7. MKVKLLVLLC TFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCL 60

8. MKVKLLVLLC TFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCL 60

9. MKAKLLVLLC AFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCR 60

10. MKAKLLVLLC AFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCR 60

11. MKAKLLVLLC TFTATYADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCL 60

12. MKAKLLVLLC AFTATYADTI CIGYHANNST DTVDTVLEKN VITVTHSVNLL
EDSHNGKLCR 60

13. MKAKLLVLLC AFTATDADTI CIGYHANNST DTVDTVLEKN VIVTHSVNLL
EDSHNGKLCR 60

14. MKAKLLVLLC ALSATDADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDNHNGKLCK 60

15. MKAKLLVLLC ALSATDADTI CIGYHANNST DTVDTVLEKN VIVTHSVNLL
EDSHNGKLCR 60 _
16. MKAKLLVLLC ALSATDADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCR 60

17. MKAKLLVLLC ALSATDADTI CIGYHANNST DTVDTVLEKN VITVTHSVNLL
EDSHNGKLCR 60

18. MKAKLLVLLC AFTATDADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCR 60

19. MKAKLLILLC ALSATDADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCR 60

20. MKAKLLVLLC ALSATDADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCR 60

21. MKAKLLILLC ALTATDADTI CIGYHANNST DTVDTVLEKN VIVTHSVNLL
EDSHNGKLCR 60

22. MKAKLLILLC ALSATDADTI CIGYHANNST DTVDTVLEKN VIVTHSVNLL
EDSHNGKLCR 60

23. MKARLLVLLC ALAATDADTI CIGYHANNST DTVDTILEKN VIVTHSVNLL
EDSHNGKLCR 60

24. MKARLLVLLC ALAATDADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCR 60

25. MKARLLVLLC ATAATDADTI CIGYHANNST DTVDTILEKN VIVTHSVNLL
EDSHNGKLCR 60
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26. MKANLLVLLC ALAAADADTI CIGYHANNST DTVDTVLEKN VIVTHSVNLL
EDSHNGKLCR 60
27. MKAKLLVLLY AFVATDADTI CIGYHANNST DTVDTIFEKN VAVTHSVNLL
EDRHNGKLCK 60
28. MEARLLVLLC AFAATNADTI CIGYHANNST DTVDTVLEKN VTVTHSVNLL
EDSHNGKLCK 60

1. LKGIAPLQLG NCSVAGWILG NPECELLISR ESWSYIVEKP NPENGTCYPG
HFADYEELRE 120
2. LKGIAPLQLG NCSVAGWILG NPECELLISK ESWSYIVEKP NPENGTCYPG
HFADYEELRE 120
3. LKGIAPLQLG NCSVAGWILG NPECELLISK ESWSYIVETP NPENGTCYPG
YFADYEELRE 120
4. LRGVAPLHLG KCNIAGWILG NPECESLSTA SSWSYIVETP SSDNGTCYPG
DFIDYEELRE 120
5. LNGKIPLQLG NCNVAGWILG NPKCDLLLTA NSSSYIIETS KSKNGACYPG
EFADYEELKE 120
6. LNGKAPLQLG NCNVAGWILG NPECDLLLTV DSWSYIIETS NSKNGACYPG
EFADYEELRE 120
7. LKGIAPLQLG NCSVAGWILG NPECELLISK ESWSYIVETP NPENGTCYPG
YFADYEELRE 120
8. LKGIAPLQLG NCSVAGWILG NPECELLISR ESWSYIVEKP NPENGTCYPG
HFADYEELRE 120
9. LKGTAPLQLG NCSIAGWILG NPECESLFSK ESWSYIAETP NPKNGTCYPG
YFADYEELRE 120
10. LKGTAPLQLG NCSVAGWILG NPECESLFSK ESWSYIAETP NPENGTCYPG
YFADYEELRE 120
11. LKGIAPLQLG NCSVAGWILG NPECESLISK ESWSYIVETP NPENGTCYPG
YFADYEELRE 120
12. LKGIAPLQLG NCSVAGWILG NPKCESLFSK ESWSYIAETP NPENGTCYPG
YFADYEELRE 120
13. LKGIAPLQLG NCSIAGWILG NPECESLFSK KSWSYIAETP NSENGTCYPG
YFADYEELRE 120
14. LKGIAPLQLG KCSIAGWILG NPECESLFSK KSWSYIAETP NSENGTCYPG
YFADYEELRE 120
15. LKGIAPLQLG KCSIAGWILG NPECESLFSK KSWSYIAETP NSENGTCYPG
YFADYEELRE 120
16. LKGIAPLQLG KCSIAGWILG NPECESLFSK KSWSYTAETP NSENGTCYPG
YFADYEELRE 120
17. LKGIAPLQLG KCNIAGWILG NPECESLFSK KSWSYIAETP NSENGTCYPG
YFADYEELRE 120
18. LKGIAPLQLG NCSIAGWILG NPECESLFSK KSWSYIAETP NSENGTCYPG
YFADYEELRE 120
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19. LKGKAPLQLG NCNIAGWVLG NPECESLLSN RSWSYIAETP NSENGTCYPG
DFADYEELRE 120
20. LKGIAPLQLG KCNIAGWILG NPECESLFSK KSWSYIAETP NSENGTCYPG
YFADYEELRE 120
21. LKGIAPLQLG KCNIAGWILG NPECESLLSK RSWSYIAETP NSENGACYPG
DFADYEELRE 120
22. LKGIAPLQLG KCNIAGWILG NPECESLLSK RSWSYIAETP NSENGACYPG
DFADYEELRE 120
23. LKGIAPLQLG KCNIAGWILG NPECESLLSE RSWSYIVEIP NSENGTCYPG
DFTDYEELRE 120
24. LKGIAPLQLG KCNIAGWILG NPECESLLSE RSWSYIVETP NSENGTCYPG
DFIDYEELRE 120
25. LKGIAPLQLG KCNIAGWILG NPECESLLSE RSWSYIVETP NSENGTCYPG
DFIDYEELRE 120
26. LKGIAPLQLG KCNIAGWLLG NPECDPLLPV RSWSYIVETP NSENGICYPG
DFIDYEELRE 120
27. LKGIAPLQLG KCNITGWLLG NPECDSLLPA RSWSYIVETP NSENGACYPG
DFIDYEELRE 120
28. LKGIAPLQLG KCNIAGWLLG NPECDLLLTA SSWSYIVETS NSENGTCYPG
DFIDYEELRE 120

1. QLSSVSSFER FEIFPKESSW PNHTTT-GVS ASCSHNGESS FYKNLLWLTG
KNGLYPNLSK 179
2. QLSSVSSFER FEIFPKESSW PNHTVT-GVS ASCSHNGESS FYRNLLWLTG
KNGLYPNLSK 179
3. QLSSVSSFER FEIFPKESSW PNHTVT-GVS ASCSHNGKSS FYRNLLWLTG
KNGLYPNLSK 179
4. QLSSVSSFER FEIFPKTSSW PNHDSNKGVT AACPHAGAKS FYKNLIWLVK
KGNSYPKLSK 180
5. QLSTVSSFER FEIFPKAISW PDHDATRGTT VACSHSGVNS FYRNLLSTVK
KGNSYPKLSK 180
6. QLSTVSSFER FEIFPKATSW PNHDTTRGTT ISCSHSGANS FYRNLLWIVK
KGNSYPKLSK 180
7. QLSSVSSFER FEIFPKESSW PNHTVT-GVS ASCSHNGKSS FYRNLLWLTG
KNGLYPNLSK 179
8. QLSSVSSFER FEIFPKESSW PNHTTT-GVS ASCSHNGESS FYKNLLWLTG
KNGLYPNLSK 179
9. QLSSVSSFER FEIFPKDSSW PNHTVTKGVT ASCSHNGKSS FYKNLLWLTE
KNGLYPNLSK 180
10. QLSSVSSFER FEIFPKESSW PNHTVTKGVT ASCSHNGKSS FYKNLLWLTE
KNGLYPNLSK 180
11. QLSSVSSFER FEIFPKESSW PNHTVT-GVT ASCSHNGKSS FYRNLLWLTE
KNGLYPNLSN 179
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12. QLSSVSSFER FEIFPKESSW PNHTVTKGVT TSCSHNGKSS FYRNLLWLTK
KNGLYPNVSK 180
13. QLSSVSSFER FEIFPKESSW PNHTVTKGVT ASCSHKGRSS FYRNLLWLTK
KNGSYPNLSK 180
14. QLSSVSSFER FEIFPKESSW PKHNVTKGVT AACSHKGKSS FYRNLLWLTE
KNGSYPNLSK 180
15. QLSSVSSFER FEIFPKESSW PKHSVTRGVT ASCSHKGKSS FYRNLLWLTE
KNGSYPNLSK 180
16. QLSSVSSFER FEIFPKERSW PKHNITRGVT ASCSHKGKSS FYRNLLWLTE
KNGSYPNLSK 180
17. QLSSVSSFER FEIFPKERSW PKHNVTRGVT ASCSHKGKSS FYRNLLWLTE
KNGSYPNLSK 180
18. QLSSVSSFER FEIFPKESSW PNHTVTKGVT ASCSHKGRSS FYRNLLWLTK
KNGSYPNLSK 180
19. QLSSVSSFER FEIFPKERSW PNHTTR-GVT AACPHARKSS FYKNLVWLTE
ANGSYPNLSR 179
20. QLSSVSSFER FEIFPKERSW PKHNITRGVT AACSHKGKSS FYRNLLWLTE
KNGSYPNLNK 180
21. QLSSVSSFER FEIFPKERSW PKHNITRGVT AACSHAGKSS FYKNLLWLTE
TDGSYPKLSK 180
22. QLSSVSSFER FEIFPKGRSW PEHNIDIGVT AACSHAGKSS FYKNLLWLTE
KDGSYPNLNK 180
23. QLSSVSSFER FEIFPKESSW PKHNTARGVT AACSHAGKSS FYRNLLWLTE
KDGSYPNLKN 180
24. QLSSVSSFER FEIFSKESSW PKHTTG-GVT AACSHAGKSS FYRNLLWLTE
KDGSYPNLNN 179
25. QLSSVTSFER FEIFPKETSW PKHNTTKGVT AACSHAGKCS FYRNLLWLTE
KDGSYPNLNN 180
26. QLSSVSSFER FEIFPKESSW PNHNTN-GVT AACSHEGKSS FYRNLLWLTE
KEGSYPKLKN 179
27. QLSSVSSLER FEIFPKESSW PNHTFN-GVT VSCSHRGKSS FYRNLLWLTK
KGDSYPKLTN 179
28. QLSSVSSFEK FEIFPKTSSW PNHETTKGVT AACSYAGASS FYRNLLWLTK
KGSSYPKLSK 180

1. SYANNKEKEV LVLWGVHHPP NIGDQRALYH KENAYVSVVS SHYSRKFTPE
JAKRPKVRDQ 239

2. SYANNKEKEV LVLWGVHHPP NIGNQKALYH TENAYVSVVS SHYSRKFTPE
TAKRPKVRDQ 239

3. SYVNNKEKEV LVLWGVHHPP NIGNQRALYH TENAYVSVVS SHYSRRFTPE
TAKRPKVRDQ 239

4. SYINDKGKEV LVLWGIHHPS TSADQQSLYQ NADAYVFVGS SRYSKKFKPE
TATRPK VRXX 240

-60-



30939

5. SYTNNKGKEV LVIWGVHHPP TDSVQQTLYQ NKHTYVSVGS SKYYKRFTPE
TVARPKVRGQ 240

6. SYTNNKGKEV LVIWGVHHPP TDSDQQTLYQ NNHTYVSVGS SKYYQRFTPE
IVTRPKVRGQ 240

7. SYANNKEKEV LVLWGVHHPP NIGDQRALYH TENAYVSVVS SHYSRRFTPE
JAKRPKVRDQ 239

8. SYANNKEKEV LVLWGVHHPP NIGDQRALYH KENAYVSVVS SHYSRKFTPE
JAKRPKVRDQ 239

9. SYVNKKGKEV LVLWGVHHPS NMGDQRAIYH KENAYVSVLS SHYSRRFTPE
TAKRPKVRDQ 240

10. SYVNNKEKEV LVLWGVHHPS NIGDQRATYH TENAYVSVVS SHYSRRFTPE
ITKRPKVRDQ 240

11. SYVNNKEKEV LVLWGVHHPS NIRDQRAIYH TENAYVSVVS SHYSRRFTPE
TAKRPKVRGQ 239

12. SYVNNKEKEV LVLWGVHHPS NIGDQRAIYH TENAYVSVVS SHYSRRFTPE
TAKRPKVRDQ 240

13. SYVNNKEKEV LVLWGVHHPS NIGDQRAIYH TENAYVSVVS SHYNRRFTPE
TAKRPKVRDQ 240

14. SYVNNKEKEV LVLWGVHHPS NIEDQKTIYR KENAYVSVVS SHYNRRFTPE
JTAKRPK VRNQ 240

15. SYVNDKEKEV LVLWGVHHPS NIEDQKTIYR KENAYVSVVS SHYNRRFTPE
TAKRPKVRDQ 240

16. SYVNNKEKEV LVLWGVHHPS NIEDQKTIYR KENAYVSVVS SNYNRRFTPE
TAKRPKVRGQ 240

17. SYVNNKEKEV LVLWGVHHPS NIEDQKTIYR KENAYVSVVS SNYNRRFTPE
IAERPKVRGQ 240

18. SYVNNKEKEV LVLWGVHHPS NIGDQRAIYH TENAYVSVVS SHYNRRFTPE
TAKRPKVRDQ 240

19. SYVNNQEKEV LVLWGVHHPS NIEEQRALYR KDNAYVSVVS SNYNRRFTPE
JTAKRPKVRDQ 239

20. SYVNNKEKEV LVLWGVHHPS NIEDQKTLYR KENAYVSVVS SNYNRRFTPE
TAERPKVRGQ 240

21. SYVNNKEKEV LVLWGVHHPS NIEDQKTLYR KENAYVSVVS SNYNRRFTPE
IAERPKVRGQ 240

22. SYVNKKEKEV LILWGVHHPP NIENQKTLYR KENAYVSVVS SNYNRRFTPE
JAERPKVRGQ 240

23. SYVNKKGKEV LVLWGVHHPS SIKEQQTLYQ KENAYVSVVS SNYNRRFTPE
TAERPKVRDQ 240

24. SYVNKKGKEV LVLWGVHHPS NIKDQQTLYQ KENAYVSVVS SNYNRRFTPE
IAERPKVRGQ 239 -

25. SYVNKKGKEV LVLWGVHHPS NIKDQQTLYQ KENAYVSVVS SNYNRRFTPE
TAERPKVRGQ 240

26. SYVNKKGKEV LVLWGIHHPP NSKEQQNLYQ NENAYVSVVT SNYNRRFTPE
IAERPKVRDQ 239
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27. SYVNNKGKEV LVLWGVHHPS SSDEQQSLYS NGNAYVSVAS SNYNRRFTPE
TAARPKVKDQ 239
28. SYVNNKGKEV LVLWGVHHPP TGTDQQSLYQ NADAYVSVGS SKYNRRFTPE
JAARPKVRDQ 240

1. EGRINYYWTL LEPGDTIIFE ANGNLIAPRY AFALSRGFGS GIINSNAPMD
ECDAKCQTPQ 299
2. EGRINYYWTL LEPGDTIIFE ANGNLIAPRY AFALSRGFGS GIINSNAPMD
KCDAKCQTPQ 299
3. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNAPMD
ECDAKCQTPQ 299
4. EGRMNYYWTL VEPGDKITFE ATGNLVVPRY AFAMERNAGS GIIISDTPVH
DCNTTCQTPK 300
5. AGRMNYYWTL FDQGDTITFE ATGNLIAPWH AFALKKGSSS GIMLSDAQVH
NCTTKCQTPH 300
6. AGRMNYYWTL LDQGDTITFE ATGNLIAPWH AFALNKGPSS GIMISDAHVH
NCTTKCQTPH 300
7. EGRINYYWTL LEPGDTIIFE ANGNLIAPRF AFALSRGFGS GIITSNAPMD
ECDAKCQTPQ 299
8. EGRINYYWTL LEPGDTIIFE ANGNLIAPRY AFALSRGFGS GIINSNAPMD
ECDAKCQTPQ 299
9. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIIISNASMG
ECDAKCQTPQ 300
10. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNASMG
ECDAKCQTPQ 300
11. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNAPMN
ECDAKCQTPQ 299
12. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNASMD
ECDAKCQTPQ 300
13. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNASMD
ECDAKCQTPQ 300
14. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNASMD
ECDAKCQTPQ 300
15. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNVSMD
ECDAKCQTPQ 300
16. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNASMD
ECDTKCQTPQ 300
17. AGRINYYWTL LEPGDTIIFE ANGNLIAPWH AFALNRGFGS GIITSNASMD
ECDTKCQTPQ 300
18. EGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS GIITSNASMD
ECDAKCQTPQ 300
19. SGRMNYYWTL LEPGDTIIFE ATGNLIAPWY AFALSRGPGS GIITSNAPLD
ECDTKCQTPQ 299

-62-



30939

20. AGRINYYWTL LEPGDTIIFE ANGNLIAPWH AFALSRGFGS
ECDTKCQTPQ 300 |

21. AGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRDFGS
ECDTKCQTPQ 300

22. AGRINYYWTL LEPGDTIIFE ANGNLIAPWY AFALNRGIGS
ECDTKCQTPQ 300

23. AGRMNYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS
ECDTKCQTPQ 300

24. AGRINYYWTL LKPGDTIMFE ANGNLIAPWY AFALSRGFGS
ECDTKCQTPQ 299

25. AGRMNYYWTL LEPGDTIIFE ANGNLIAPWY AFALSRGFGS
ECNTKCQTPQ 300

26. AGRMNYYWTL LKPGDTIIFE ANGNLIAPMY AFALRRGFGS
ECNTKCQTPL 299

27. HGRMNYYWTL LEPGDTIIFE ATGNLIAPWY AFALSRGFES
ECNTKCQTPQ 299

28. AGRMNYYWTL LEPGDTITFE ATGNLIAPWY AFALNRGSGS
DCNTKCQTPH 300

1. GAINSSLPFQ NVHPVTIGEC PKYVRSAKLR MVTGLRNIPS
AGFIEGGWTG 359

2. GAINSSLPFQ NVHPVTIGEC PKYVRSAKLR
AGFIEGGWTG 359

3. GAINSSLPFQ NVHPVTIGEC PKYVRSAKLR
AGFIEGGWTG 359

4. GAINTSLPFQ NIHPITIGKC PKYVKSTKLR
AGFIEGGWTG 360

5. GALKNNLPLQ NVHLFTIGEC PKYVKSTQLR
AGFIEGGRTG 360

6. GALKSNLPFQ NVHPSTIGEC PKYVKSTQLR
AGFIEGGWTG 360

7. GAINSSLPFQ NVHPVTIGEC PKYVRSAKLR
AGFIEGGWTG 359

8. GAINSSLPFQ NVHPVTIGEC PKYVRSAKLR
AGFIEGGWTG 359

9. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNVPS
AGFIEGGWTG 360

10. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 360

11. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 359

12. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 360

MVTGLRNIPS
MVTGLRNIPS
LATGLRNIPS

MATGLRNIPS
MATGLRNIPS
MVTGLRNIPS

MVTGLRNIPS
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GIITSNASMH
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IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
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13. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 360
14. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 360
15. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 360
16. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 360
17. GAINSSLPFQ NIHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 360
18. GAINSSLPFQ NVHPVTIGEC PKYVRSTKLR MVTGLRNIPS
AGFIEGGWTG 360

IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGALI
IQSRGLFGAI
IQSRGLFGAI

IQSRGLFGAI

19. GAINSSLPFQ NIHPVTIGEC PKYVRSTKLR MVTGLRNIPS VQSRGLFGAI

AGFIEGGWTG 359

20. GAINSSLPFQ NIHPVTIGEC
AGFIEGGWTG 360

21. GAINSSLPFQ NIHPVTIGEC
AGFIEGGWTG 360

22. GAINSSLPFQ NIHPFTIGEC
AGFIEGGWDG 360

23. GAINSSLPFQ NIHPVTIGEC
AGFIEGGWTG 360

24. GAINSSLPFQ NIHPVTIGEC
AGFIEGGWTG 359

25. GAINSSLPFQ NIHPVTIGEC
AGFIEGGWTG 360

26. GAINSSLPYQ NIHPVTIGEC
AGFIEGGWTG 359

27. GSINSNLPFQ NIHPVTIGEC
AGFIEGGWTG 359

28. GAINSSLPFQ NIHPVTIGEC PKYVRSTKLR MATGLRNIPS
AGFIEGGWTG 360

PKYVRSTKLR MVTGLRNIPS

PKYVKSTKLR MVTGLRNIPS

PKYVRSTKLR MVTGLRNIPS

PKYVRSTKLR MVTGLRNIPS

PKYVRSTKLR MVTGLRNIPS

PKYVRSTKLR MVTGLRNIPS

PKYVRSAKLR MVTGLRNIPS

PKYVRSTKLR MVTGLRNIPS

IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGAI
IQSRGLFGALI
IQYRGLFGAI

IQSRGLFGAI

1. MVDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV

GKEFNKLERR 419

2. MVDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV

GKEFNKLERR 419

3. MVDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV

GKEFNKLERR 419

4. MVDGWYGYHH QNEQGSGYAA DLKSTQNAID EITNKVNSVI EKMNTQFTAV

GKEFNHLEKR 420

5. MIDGWYGYHH QNEQGSGYAA DQKSTQIAID GINNKANSVI GKMNIQLTSV

GKEFNSLEKR 420
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6. MIDGWYGYHH QNEQGSGYAA DQKSTQIAID GINNKVNSII EKMNTQFTSV
GKEFNDLEKR 420

7. MVDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLERR 419

8. MVDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLERR 419

9. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSII EKMNTQFTAV
GKEFNKLEKR 420

10. MIDGWYGYHH QNEQGSGYAA DQKSTQNAID GITNKVNSVI EKMNTQFTAV
GKEFNKLERR 420

1. MMDGWYGYHH QNEQGSGYAA DQKSTQNAIN  GITNKVNSVI
EKMNTQFTAV GKEFNKLERR 419

12. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLERR 420

13. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLERR 420

14. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSIT EKMNTQFTAV
GKEFNKLEKR 420

15. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLEKR 420

16. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLEKR 420

17. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLEKR 420

18. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLERR 420

19. MMDGWYGYHH QNEQGSGYAA  DQKSTQNAIN  GITNKVNSVI
EKMNTQFTAV GKEFNKLEKR 419

20. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLEKR 420

21. MIDGWYGYHH QNEQGSGYAA  DQKSTQNAIN  WITNKVNSVI
EKMNTQFTAV GKEFNKLEKR 420

22. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNKLEKR 420

23. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNNLEKR 420

24. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNNLEKR 419

25. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNNLEKR 420

26. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNIQFTAV
GKEFNKLEKR 419

27. MIDGWYGYHH QNEQGSGYAA DQKSTQNAIN GITNKVNSVI EKMNTQFTAV
GKEFNNLEKR 419
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28. MIDGWYGYHH QNEQGSGYAA DQKSTQNAID GITNKVNSVI EKMNTQFTAV
GKEFNNLERR 420

sooskokokokoskokokosk skokokoskokoskoskokokok sk skekokokoskokesk. skokokoekokokosk sk skokoskok skoekeskokok skekokokok L skesk sk

1. MENLNKKVDD GFIDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 479

2. MENLNKKVDD GFIDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 479

3. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 479

4. IENLNKKVDD GFLDIWTYNA ELLVLLENER TLDYHDSNVK NLYEKVRSQL
KNNAKEIGNG 480

5. KENLNKTVDD RFLDVWTFNA ELLVLLENQR TLEFHDLNIK SLYEKVKSHL
RNNDKEIGNG 480

6. IENLNKKVDD GFLDVWTYNA ELLILLENER TLDFHDFNVK NLYEKVKSQL
RNNAKEIGNG 480

7. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 479 -

8. MENLNKKVDD GFIDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 479

9. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDLNVK NLYEKVKNQL
KNNAKEIGNG 480

10. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKTQL
KNNAKEIGNG 480

11. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 479

12. MENLNKKVDD GFLDIWTYNA ELLVLLENGR TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 480

13. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 480

14. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 480

15. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 480

16. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 480

17. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 480

18. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 480

19. MENLNKKVDD GFMDIWTYNA ELLVLLENER TLDFHDSNVK
NLYEKVKNQL RNNAKELGNG 479

20. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 480
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21. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKNQL
RNNAKEIGNG 480 '

22. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKNQL
RNNAKEIGNG 480

23. MENLNKKVDD GFLDIWTYNA ELLILLENER TLDFHDSNVK NLYEKVKSQL
RNNAKEIGNG 480

24. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKNQL
RNNAKEIGNG 479

25. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
RNNAKEIGNG 480

26. MENLNNKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVK NLYEKVKSQL
KNNAKEIGNG 479

27. MENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDLNVK NLYEKVKSQL
KNNAKEIGNG 479

28. IENLNKKVDD GFLDIWTYNA ELLVLLENER TLDFHDSNVR NLYEKVKSQL
KNNAKFEIGNG 480

1. CFEFYHKCND ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 539

2. CFEFYHKCND ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 539

3. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 539

4. CFEFYHKCDN TCMESVKNGT YDYPKYSEEA KLNREEIDGV KLESTRIYQI
LATYSTVASS 540 _

5. CFEFYHKRDN ECLECVKNGT YNYPKYSEES KFNREEIVGV KLESMGIHQI
LATYSTVASS 540

6. CFEFYHKCDN ECMESVKNGT YNYPKYSEES KLNREKIDGV KLESMGVHQI
LATYSTVASS 540

7. CFEFYHKCND ECMESVKNGT YDYPKYSEES KLNRERIDGV KLESMGVYQI
LATYSTVASS 539

8. CFEFYHKCND ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LATYSTVASS 539

9. CFEFYHKCNN ECMESVKNGT YDYPKYSKES KLNREKIDGV KLESMGVYQI
LATYSTVASS 540

10. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LATYSTVASS 540

11. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LATYSTVASS 539

12. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNRGKIDGV KLESMGVYQI
LATYSTVASS 540

13. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LATYSTVASS 540
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14. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LATYSTVASS 540
15. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 540
16. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 540
17. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 540
18. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 540
19. CFEFYHKCDN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYRI
LAIYSTVASS 539
20. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 540
21. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 540
22. CFEFYHKCNN ECMESVKNGT YDYPKFSEES KLNREKIDGV KLESMGVYQI
LATYSTVASS 540
23. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LATYSTVASS 540
24. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTAASS 539
25. CFEFYHKCNN ECMESVKNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LAIYSTVASS 540
26. CFEFYHKCDN ECMESVRNGT YDYPKYSEES KLNREKVDGV KLESMGIYQI
LAIYSTVASS 539
27. CFEFYHKCDN ECMESVRNGT YDYPKYSEES KLNREKIDGV KLESMGVYQI
LATYSTVASS 539
28. CFEFYHKCDD ACMESVRNGT YDYPKYSEES KLNREEIDGV KLESMGVYQI
LAIYSTVASS 540

. LVLLVSLGAI SFWMCSNGSL QCRICI 565
. LVLLVSLGAI SFWMCSNGSL QCRICI 565
. LVLLVSLGAI SFWMCSNGSL QCRICI 565
. LVLVVSLGAI SFWMCSNGSL QCRICI 566
. LVLLVSLGAI SFWMCSNGSL QCRVCI 566
. LVLLVSLGAI SFWMCSNGSL QCRICI 566
. LVLLVSLGAI SFWMCSNGSL QCRICI 565
. LVLLVSLGAI SFWMCSNGSL QCRICI 565
. LVLLVSLGAI SFWMCSNGSL QCRICI 566
10. LVLLVSLGAI SFWMCSNGSL QCRICI 566
11. LVLLVSLGAI SFWMCSNGSL QCRICI 565
12. LVLLVSLGAI SFWMCSNGSL QCRICI 566

O 0 IO\ U = W~
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28
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LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 565
LVLLVSLGAI SEFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 565
LVLLVSLGAI SFWMCSNGSL QCRICI 566
LVLLVSLGAI SFWMCSNGSL QCRICI 565
LVLLVSLGAI SEFEWMCSNGSL QCRICI 565
. LVLLVSLGAI SFWMCSNGSL QCRICI 566

sosfeoskl kol skoskok sk sk skosk steskoskoskokok skeoskokok kosk
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Bang 4. Cac polypeptit dugc biéu hién trong P. pastoris.
Su biéu hién va lién két cua CR6261 duge xac dinh nhu duoc mé ta va ty 1€ cua lién két va

cac tin hiéu bi€u hién duoc tinh.

Phin 1 vung peptit dung hop ving B
337 340 352 353 402 406) 409 413 416
A sy lang ty 1@
. nhigu | e cudn gap so X FUNS IAG LR FLNS [H UL
déng fign ket | tin higu §18 | vt sl ming (BLKY KRBT D EVY LKGRT EK My |7 T e e
creosy | HTRF ® 1o T.Y TV TY RS
HA géc
23911 1076944 1433] 721,81 13152 K t ¥ T W £ i ] R
12781 800024 6572 121,73 2049 7 X F T M ¥ i Y 5
171E5 579704 11508 7544 12,87 K T F T ¥ 1 A F N
23902 570424 479 8147|1035 K [ r T K F 1
24782 414984 7583 5473 921 X ! Y T ¥ F 5
25304 7546] 52,45 8,83 K L M 2 ¥ H
2525 8623 4393 38,24 ! Kooy T Y ¥ N
22009 1086064| 22605 4803 809 € L T ¢ | F S I
12503 139824 2937 4781 8,02 X X £ T R v T H
137C11 416504 9167] 4544 7,65 v 4 F T ¥ ¥ : 3] W
13185 | Ba4344| 20419 4135 6,96 K T F T M v ¥ H
233F11 583024)  14389] 4052 6,82 K X ¥ T w T | G 5
234C5 377864 9465 39,92 6,72 i : Y T v £ T N L
11541 1176904 30389 38,73 6,52 K « ¥ T M ; v Y i
185G7 505864| 13560 3731 5,28 £ I3 v T M v : s
27504 3z7244|  9o30{ 3625 610 | ¥ | ¥ y T w T T S <
24488 173744 7757 35,29 5,94 : T ¥ T i ¥ A 5
25288 254984 8252 38,54 5.1 % i ¥ T M 5 i ] L
213011 867024 20624 32,34 544 v % ¥ T W ; v £ H
173G3 491184 15320 32,06 5,40 3 T ¥ K v s G Y L
125010 133904 4243 31,57 5,21 K : ¥ T 1 v v N R
12747 233064 7458 1,08 5,23 3 T ¥ T 1 ; i L
304611 110504 3588 30,8 5,15 E % Y K M £ T F s
162A11 36a024| 11939 3049 513 v « y T M v A ]
273F10 215304 10348 3047 5,13 ! X ¥ T A Il
218611 958504| 33710 2 4,79 ] ¥ v : % | N
251C8 269544 9634 371 % T ¥ K I Y | Y L
25846 165624 6004 4,68 i ¥ ¥ T v v T F H
124A8 456204] 17366 4,42 ¥ ] ¥ i s : A v N
214C11 317904 12120 542 : ¥ T v ¥ Y s s
18268 300864| 15262 441 K % ¥ T ¥ T 1% §
113E7 966064] 38018 4,28 5 I3 F T N ¥ T H
230G3 854584 34093 4,22 K X ¥ T ¥ T &%
22264 419064 16096 4,15 K T £ ; : L
18707 418944 17085 4,13 ; T ¥ T N ; W
2732 263264 10844 4,08 K T ¥ T ¥ B A H
191C8 200064| 12753 408 | T ¥ T v i A 1
12310 237824 9843 407 | X ¥ K [ 3 A L
28489 1663504 70812 3, % T Y R M R L
13443 531784 23414 ¥ £ F b M M S
1BRF4 287384 12888 375 K X ¥ T R4 5 Y T H
18987 | ase3sal  1sa07 X 372 E T £ T 7 y y 3 N
14805 320144 14984 3,70 £ T v ! M £ 5 5 H
B4ty p 242304 11133 387 | . T F T M F hi F !
18848 1 279144 13001 3,61 K T ¥ 4 W N y R
16283 279588 13159 3,58 Y t ¥ T y ¥ T N N
28405 322794 39330 3,56 v X F T v 1 Y L
216E5 334904) 15873 3,55 v T F T vt F R ¥ R
12502 199464 9386 3,59 Y R Y L M ! ¥ s
286E8 158704 7662 3,49 3 i F T [ 3 v 5
264G4 180504 8751 3,47 K it Y T v ; y F 4
21404 302264] 14709 3,46 ; : F T v £ s 5
12548 212224] 10327 3,45 K ¥ T v : ¥ v 1

-70-



30939

Phﬁn i ving peptit dung hop vong B
337 340 352 333 402 496 409 413 415
i hidu su}éngﬁ tig
. En kst | Un higu T A it oo . ) JELNS AG LR ELNS HLLN,
dong éi’éﬁ?ﬁ uTRe | G \;é’; 2192—2“,\ ELKY LKRT IDAVY LKRT EKMY LTS v Ty RS
123G2 4985841 24441 04] 343 ] T ¥ ] ™ Y T F L
187C6 345464 16932 20,4 3,43 E K ¥ ™ F | | H
134510 591704, 29253 D23 341 K T ¥ T v ] T £ N
1B7HID 2992240 152m8| 1957 3,26 K T ¥ | W ! G F 3
10104 336584 17243 1952) 329 1 3 ¥ | M ] ! 5 N
19386 206904 10650 19,43 3,27 K K ¥ R ™ F i 5 N
137¢35 295944 15408 1921 323 { R ¥ T Y i | B N
11273 449824 24169 1861 313 v R F 1} W 1 i ¥ 5
17645 193104 10476| 1843 310 ] T F T v H ! F i
21382 131704 7178|1835 309 K K ¥ T M T v F L
307410 114984 6348 1811 3,08 ! K £ ¥ w ¥ G ¥ H
125C3 219388, 12413| 17,720 238 £ T 7 i o G T !
26386 151184 2300 17,18 2,99 i T ¥ ! M 5 T ¥ f
138F11 147864 87g8| 1583 2,83 £ R ¥ ® ™ 5 Vi £ L
13403 303504, 18129| 1674 2,82 £ R F i W y T £ s
131D5 244504, 20857| 1857 278 ¥ T ¥ R ! A F 5
13868 347704, 21081 1649 278 K T ¥ I M ¥ A 3 H
301F11 115904 7108|1545 2,77 v T F T v ¥ | s H
113G6 543944, 33148 1841 2,76 v R Y i i i s ]
245C9 180024 10880 164 2,76 ¥ R F T ¥ H ¥ T L
12362 477064 29183 1635 2,75 v T ¥ T v F v F 5
266A11 50584 5595 159 2,68 v T v T |9 ¥ | T R
104C4 521224 34458 1513 2,55 v K ¥ | [ F G F n
194€4 408584 27424 14,9 2,51 E K F T M ! T £ !
208311 358744 24697| 14,53 2,45 ¥ R ¥ T Y 3 T ] L
19304 343184, 23932 1434 2,41 K T ¥ % t | ¥ T &
125H3 3173831 22785| 1393 2,35 ] T £ T M 1 A y R
145C0 182344)  13108| 13951 234 ; T F ! v ¥ i 5 I
24306 132144 9546 13,77 2,32 i R 3 T Y N v Ty R
18202 142664 10487 136 2,29 1 T ¥ ® Y £ A G 5
181H9 310504 23153| 1341 2,26 v R F ¥ H v F ¥
153E3 183544, 14033 1308 220 3 K ¥ % M I v i L
145E7 1222240 1932|1282 2,16 ! T £ K v | i £ 5
275G3 115104 o0 1254 2,11 v T ¥ i ™ T A S s
19105 12334 1o088|  1x3z2l 207 | 8 F i M T G F 5
188610 1425040 11593 12,29 2,67 v T ¥ o Y ] A r 5
1716 140466 11555] 12,16 2,05 K T ¥ T ™ s T 5 L
125C2 83624 7o0s| 1,93 2,01 ] i r T Y | T s S
20588 185824 24186 11,83 199 v ! ¥ T M l T F #
145F2 agysoa 41457] 1174 198 ] K F T M R F 5
19913 328504 2080|1101 1,85 K T ¥ T t N G S s
181411 186664 17205] 1085 1,83 v T v T ! i N R
188CB 113344 10520  1077] 121 ] 3 v T 5 T ¥ 3
189E1D 188864 18252] 1035 174 K T ¥ T s G 5 5
14667 5338641 52422)  IDaR L7 y T ¥ i ‘ ¥ T T g
182H2 109624 10976 9,99 1,68 K g F i v 1 LT L
26289 94744 9584 9,89 1,86 ! K ¥ T M R £ R
r o aasEs 211504, 21732 973 183 € K F g v i v F i
240811 145184 14895 9,63 1,63 K K £ T 9 S T G H
183C 92944 9339 9,35 1,57 K 8 ] i [ 7 i x N
SEQ 1D NG 6 AY + 25D 9,28 156
SEQ I ND: 5 AY 228077, 40100 5.94 1,00
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Béng 5. Céc polypeptit dugc biéu hién trong P. pastoris.
Su biéu hién va lién két ciia CR6261 duge xac dinh nhu dwge mo ta va ty 16 cua lién két va

cac tin hiéu biéu hién dugc tinh.

Phém 2 vimg peptit dung hop vong B
337 340 353 353 402 406 509 413 116
s tang t¥
lé{c.uixn
;:nnh‘é; tin higu . V%?ar;?h AELKT, FLNST |ADFLN [EGLKR
dang c:?%sém HTRF wie ty SEC |y I O é}fvf*@ T T RMRT EHLY [FLST EKKY LLRS
1D N6
gac
86B4 | 1077144 | 13862 | 777 K N ¥ « v F i Y )
FA7 | 987824 | 13452 | 73.43 T 8 ¥ v M v F £ R
5567 | 616184 | 8767 | 7028 X K ¥ v M ¥ i e L
71H2 | 1109984 | 16750 | 66,27 K N £ K M L i v s
8683 | 900904 | 14448 | 62,35 K ~ ¥ « M L i v R
71A4 | 1064144 | 17597 | 6047 T N ¥ M ¥ F E R
5163 | 460304 | 7773 | 5922 T ! F v M L F E s
84Bg | 582144 | 10081 | 57,69 , S N ¥ | M F f Y 5
79C2 | 364184 | 7116 | 5118 8,62 T ;e ¥ R M F T v 5
€968 | 481344 | o479 | 5078 8,55 i N F R M L I v L
7905 | 702584 | 13981 | 50,25 8,46 A N F K M L £ v L
54H4 | 291744 | 5857 | 49,81 | 8§39 Kk 1 ¥ « M ¢ i £ L
11HG | 427384 | ©146 | 4673 7,87 ¢ N ¥ E M F T E 5
90AG | 413664 | 9025 | 45,84 7,72 K 5 ¥ v M v T v <
75GS | 1011384 | 26695 | 37,89 6,38 £ s 4 v M L F E R
8410 | 360104 | 9630 | 37,39 6,29 K N v v M ¢ f Y R
7204 | 329944 | 88BL | 3715 | 625 v N £ R M Fol s ™ s
74H9 | 1283144 | 35484 | 3645 6,09 K N F K M Y £ M 5
88C5 | 471424 | 13385 | 353 5,94 K N ¥ R M L { v R
61A3 | 383084 | 10864 | 3526 5,94 T " F R M F £ £ L
B6HD | 457344 | 13340 | 3428 5,77 K 1 F G v F T Y 5
7103 | 1573024 | 46711 | 33,68 5,67 I 5 ¥ v M F | v L
acs | 270084 | 8235 | 3201 5,54 3 T ¥ v M v T « )
$1F11 | 317824 | o984 31,9 5,37 K { F v ¥ F F v 5
B4E10 | 255064 | 7996 31,9 537 | [ £ ® v F 5 v s
71C4 | 1350144 | 44329 | 3045 5,13 K e ¢ 6 M F P v 5
8ap3 | 84424 | 2920 | 2891 4,87 £ N £ K M L { £ s
96HE | 205904 | 7224 285 4,80 % v ¥ X W F ! Wi s
85A7 | 235704 | 8416 | 2801 | 472 K 9 ¥ £ Y ¢ £ Y ]
50G10 | 264144 | 9470 | 2788 | 470 1 » £ £ W F f v 5
5A1 | 299824 | 10912 | 2748 4,63 A N 13 R M F F M 5
91C4 | 1157424 | 44637 | 2581 | 4,35 X N F G v L { Y R
204 | 258264 | 10139 | 2547 4,29 | N 3 v M F | v L
63C3 | 188184 | 7625 | 24,68 4,15 £ T ¥ « v L £ v L
850 | 196024 | 8115 | 2416 4,07 K N v G M F F v |
67C10 | 306104 | 12907 | 23,72 3,99 £ T F y v F £ Iy L
10F9 | 165984 | 7113 | 2334 3,93 f i ¥ M ¥ F E R
4C1 | 385504 | 16548 | 233 | 392 | & N 5 ¥ M F i 3 !
86G3 | 183944 | 7995 | 23,01 387 1 5 ¥ y M F 1 ¥ L
51G10 | 215264 | 9727 | 2233 | 373 A N ¥ R M E ! K s
58A5 | 90744 | 4142 | 2191 | 3,69 v T F R M L i Y 5
S6F8 | 235344 | 10823 | 21,74 3,66 | N F £ M F T £ L
67C11 | 200184 | 9856 | 21,22 3,57 3 ¥ ¥ ! v F £ £ !
91C8 | 333584 | 16012 | 20,83 | 351 ¢ N ;r 5 ™ L | K 5
48811 | 302864 | 14946 | 20,26 3,41 | M A G v ¢ i £ <
78F11 | 84104 | 4155 | 20,24 3,41 ] { £ R M Y F 3 {
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Ph :“;n 9 ving peptit dung hop vong B
337 340 352 35 402 406 409 413 416
sif tang 1y
ié;i:;rug)g
tnheu | gap
dong | fen két tgﬁﬁu 12 iﬁ'g&? ARLETPLNST ADFL! MRT O FHLY FLST  JEKMV ALRS
CRE261 F DNOB "
gbe
76A10 | 136984 | 6841 | 20.02 3,37 ! ¥ 3 v W v F £ i
55H2 | 53104 | 2984 19,47 | 328 [ | ¥ v W F F v 5
74D7 | 358784 | 18453 | 1944 | 3,37 K N A G w P N M 5
1184 | 166464 | 8679 | 1918 3,23 T s £ v M ¥ T v 5
5674 | 185984 | 9740 | 19,09 3,21 T T ¥ E M F 5 i 5
7iE7 | 202704 | 10688 | 1897 | 319 K N s R Y ¥ ! £ 5
48B10 | 102904 | 5480 | 18,78 3,16 i F F K L £ M s
48D11 | 120584 | 6807 | 17,71 7,98 £ ¥ v v M F T v 5
I5HI | 106224 | 6092 1744 2,94 ¥ s F v M L s v R
53G10 | 107784 | 6188 | 1742 2,93 T N ¥ v M L T v 5
86F1 | 158624 | 9145 | 17.3% 2,92 [ | F v e Y | v i
9C10 | 114344 | 6595 17.31 2,91 I | ¥ v e H s Vv 5
BE1Z | 372504 | 22044 16,8 2,85 £ N F ] W L F v L
208 | 316024 | 18245 | 1642 | 275 1 N N | M ¥ F E L
27B10 | 187344 | 11465 | 1634 275 K B N v W L F E 5
79F8 | 185264 | 11801 | 157 2,64 | K v ! M F T E 5
11F4 | 150824 | 9996 | 1500 | 254 i ¥ F v 1 v £ v L
60A2 | 92684 | 6166 | 1503 253 3 N Y v m F 5 £ L
58C8 | 277144 | 18603 14,9 2,51 A s v i 1 L 5 E L
1206 | 289184 | 20023 | 1444 | 243 i N s v ™ 1 K £ L
S9F11 | 84824 | 5908 | 14,36 2,42 T | ¥ ] M L 5 v 5
9565 | 108264 | 7589 | 1427 | 240 v N F | M v F M s
2902 | 177904 | 12921 | 1377 232 K N F I w v £ M R
56D2 | 145624 | 10658 | 13,68 2,30 r T F ) F F K 5
65C8 | 184544 | 13591 | 1358 | 2729 K N v | 1 L F v L
6902 | 445704 | 34266 | 13011 219 v F F v v Y T £ 5
7SEQ | 134504 | 10422 | 12,91 2,17 ! ! F [ W F s E P
97610 | 253104 | 20061 | 1262 | 2,12 ¢ $ g { w E £ £ {
36E4 | 196104 | 15917 | 1232 2,07 i N N K M F F v L
709 | 77824 | 6320 | 1231 2,07 K N F v M F F M L
JAFZ | 148544 1 12244 | 1213 | 2,04 X L Y V. ] £ E M !
76010 | 113664 | 9729 | 11,68 1,97 T & Iy K M L T E 5
36H7 | 171144 | 14761 | 1159 1,95 T N ¥ K M H F o R
8662 | 59704 | soes | 1149 1,93 £ I ¢ v W L | £ R
6303 | 145784 | 13100 | 13,13 1,67 % 5 | G W F T E L
96AT 83304 7575 11 1,85 v t F Y 1% 3 S Y 4
3506 | 71304 | 6569 | 1085 1,83 [ N A G M F T E i
9IF10 | 14784 | 1394 10,6 1,78 T 1 v G W F | E R
QOF10 | 90864 | 8609 | 1055 1,78 | $ % v e L I £ s
75H8 | 103304 | 10074 | 10,25 1,73 A N N v M F F M s
5788 | 58384 | 5800 | 1007 1,70 K ! ¥ | 1 F F v N
807 73424 | 7324 | 1003 1,69 « N £ v m L £ £ L
S8AI1 | 53264 | 5363 9,93 1,67 % T ¥ ] M F T v 5
785 50384 | 6137 9,84 1,66 K | s E M F I W s
87HS | 78104 | 7934 8,77 164 £ | F i M F F Y 5
JOF6 | 418624 | 43334 | 9,66 1,63 K 1 i G M L T E R
26H1 | 79744 | 8288 9,64 1,62 £ N F ! M L s v i
7862 | 56704 | 6055 9,36 1,58 v I ¥ G p L 13 E 5
SECUID ND: 6 AV + 250 928 156
scaipNol 2380770 40100 5,94 1,00
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Béng 6. Céc polypeptit duge biéu hién trong HEK293F.
Su biéu hién va lién két cia CR6261 dwoc xac dinh nhu duge mo ta va ty 18 cua lién két va

cac tin hiéu biéu hién dugc tinh. Cac dot bién duoc bao gém trong mdi dong duoc thé hién

trong Bang 4 va 5.

: su tang ty 1& cudn
tin hiéu gap so voi trinh
lién két tw SEQ ID NO:6
CR6261 | tinhiéu gbe

dong HTRF tj 16
127H1 24150000 327363 73,77 _ 4,25
86B4 19970680 334887 59,63 3,44
i 171E5 6625080 235511 28,13 1,62
TA7 6191080 242461 25,53 1,47
71H2 21080360 336346 62,67 3,61
220C8 8493560 162872 52,15 3,00
131B5 5725640 139561 41,03 2,36
115A1 9557640 175377 54,50 3,14
74H9 26144240 344988 75,78 4,37
71C4 6413600 214495 29,90 1,72
91c4 8442400 245138 34,44 1,98
[ 11367 13005960 260748 49,88 2,87
BbE12 15326000 3058443 49,53 2,85
181HS 11892520 324690 36,63 2,11
SEQIDNQO:6AV 5661550 326077 17,36 1,00
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Bang 7. Bién ddi trinh tu c6 trong tw nhién ¢ vi tri dugc chi ra ¢ dang ty 1€ % cuia téng s6
cac trinh tu cho mai tip phu

Vi tri axit amin Hl | H3 | HS | H7
\Y 67 | 99 | 19 | 100
I 32 1 2
T 0,8 3
S 73
337 Y 0.1
N 0,5
A 2
G 0,1
I 99 21 | 98
\% 0,43
T 0,03 | 0,5
K 97 '
340 R 2 47
G 29
E 0,3
S 2
352 F 100 | 100 | 100 | 100
353 I 99,9 | 100 | 100 | 100
L 0,1
M 100 100
402 T 99.8 100
S 0,02

Bang 8. Tinh ché va do bén cua lién két mAb ciia cac polypeptit theo sang ché

, Hiéu suat Tinh ché | Kdapp Kdapp
SEQID | The tich dich
. (mg/1 dich to HP- | CR6261 | CR9114
NO: noi (ml) .
nuodi cay) SEC (%) (nM) (nM)

s127H1 35 1376 9,0 100,0 130 10
s86B4 36 1380 9,0 96,0 150 13
s55G7 37 1460 18,1 100,0 150 9
s74H9 34 1335 11,3 99,7 130 10
s6E12 38 1479 13,1 90,8 390 34
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Bang 9. Khdi lugng phén tir nhu duoc xac dinh bang SEC-MALS dbi véi cac polypeptit

theo sang ché va céac phirc hop cua chung véi cac doan Fab cua CR6261 va CR9114. Cac

tri s6 theo 1y thuyét (theo ly thuyét) duwoc udc tinh dua trén trinh tw ciia polypeptit theo sang

ché (cho 12 monome) va sy dong gép thém cua khoang 10 kDa tir glycan duge gén vao.
Khdi Iwong phan tir ciia cac doan Fab ciia CR6261, CR9114 va CR8020 ciing dugc xéac
dinh bang SEC-MALS, va lan luot 14 48, 49 va 47 kDa.

SEQ ID Phttc hop MW véi | Phite hgp MW véi
MW(kDa)
NO: CR6261 (kDa) CRO114 (kDa)
Quan
Theoly | Quansat | Theoly Quan | Theoly
. . , sat
thuyét dugc thuyet | sat dugc | thuyét
duoc
s127H1 35 40 39 87 74 86 83
s86B4 36 40 40 88 75 87 83
s55G7 37 40 40 90 66 87 80
s74H9 34 40 41 89 72 88 83
s6E12 38 40 40 88 67 87 80
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YEU CAU BAO HQ

1. Polypeptit ving gdc hemagglutinin (HA) ctia virut cim chira trinh tw axit amin néu
trong SEQ ID NO: 53, 54, 70 hodc 71:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NX PSX>,QSQGLFGAIAGX:X4EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKXSNTQXs TAX7GKEXsNKXoERMKQIEDKIEEIESKQIWCY
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDEC
MESVKNGTYDYPKYSEESKLNREKIDGVSGRDYKDDDDKLVPRGSPGSGYIPEA
PRDGQAYVRKDGEWVLLSTFLGHHHHHH (SEQ ID NO: 53),
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NXiPSX2QSQGLFGAIAGX:;XsEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKXSNTQXsTAX,GKEXgNKXoERMKQIEDKIEEIESKQIWCY
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDEC
MESVKNGTYDYPKYSEESKLNREKIDG (SEQ ID NO: 54),
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NXiPSX2QSQGLFGAIAGX:X4sEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKXSNTQXs TAX7GKEXsNKXoERMKQIEDKIEEIESKQIWCY
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDEC
MESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQIEG (SEQ ID NO: 70),
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NX1PSX2QSQGLFGAIAGXs X4 EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKX5SNTQXs TAX7GKEXsNKXoERMKQIEDKIEEIESKQIWCY
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDEC
MESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQILAIYSTVASSLVLLVSL
GAISFWMCSNGSLQCRICI (SEQ ID NO: 71),

trong d6 X 1a axit amin dugc chon tir nhém bao gém E.LK,V,A, vaT;

X> 1a axit amin duoc chon tir nhém bao gém LK, RT,F,N,Svay;

X3 la axit amin duogc chon tir nhom bao g@)m D,F,V,Y,A,ILN,S,vaT;

X4 la axit amin dugc chon tir nhom bao gém LK. RT,E,GvaV;
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X5 1a axit amin dugce chon tir nhém bao gém E,K,M, V,R,vaT;

X 1a axit amin dugc chon tir nhém bao gém F,ILN,S, T,Y,H,vaL;

X7 la axit amin dugc chon tir nhom bao gf?)m A G LR T V,F,vas;

Xz 1a axit amin duogc chon tir nhém bao gém F,LN,S, T,Y,G E K, M,vaV;va

Xy la axit amin dugc chon tir nhom bao gE‘)m H, I,L,N,R, vaS.

2. Polypeptit ving géc HA ctia virut cam theo diém 1, trong d6 polypeptit chira trinh tw axit
amin néu trong SEQ ID NO: 54:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLRN
Xi1PSXoQSQGLFGAIAGX: X4 EGGWTGMVDGWYGYHHOQNEQGSGYAADQKSTQNA
INGITNKVNSVIEKXsNTQXsTAX,GKEXsNKXoERMKQIEDKIEEIESKQIWCYNAEL
LVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVK
NGTYDYPKYSEESKLNREKIDG (SEQ ID NO: 54).

3. Polypeptit ving géc HA cua virut cim theo diém 1, trong d6 polypeptit chira trinh tu axit
amin néu trong SEQ ID NO: 70:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLRN
Xi1PSX>2QSQGLFGAIAGX:X4EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTOQNA
INGITNKVNSVIEKXsNTQXsTAX7;GKEXsNKXoERMKQIEDKIEEIESKQIWCYNAEL
LVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVK
NGTYDYPKYSEESKLNREKIDGVKLESMGVYQIEG.

4. Polypeptit ving gbc HA ctia virut cim theo diém 1, trong d6 polypeptit chira trinh tu axit
amin néu trong SEQ ID NO: 71:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLRN
X1PSXoQSQGLFGAIAGX:X4EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNA
INGITNKVNSVIEKXsNTQXsTAX7GKEXsNKXoERMKQIEDKIEEIESKQIWCYNAEL
LVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVK
NGTYDYPKYSEESKLNREKIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFW
MCSNGSLQCRICL

5. Polypeptit ving gbc HA cua virut ciim, trong d6 cac polypeptit nay chtra peptit c6 trinh tu
axit amin duoc chon tir nhom bao gSm SEQ ID NO: 55-76.
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6. Polypeptit viing gbc HA ciia virut ctim, trong d6 cac polypeptit nay chira peptit c6 trinh tu
axit amin dwgc chon tir nhém bao gdm SEQ ID NO: 55, SEQ ID NO: 66 va SEQ ID NO: 73.
7. Phan tir axit nucleic ma hoa polypeptit theo diém 1.

8. Vat truyén chtra phan tir axit nucleic theo diém 7.

9. Ché pham chira polypeptit ving géc HA ctia virut cim theo diém 1.

10. Vacxin chira luong hitu hidu polypeptit ving gbc HA cia virut ciim theo diém 1.

11. Polypeptit ving gbc HA ciia virut ctim theo diém 6, trong d6 polypeptit chira SEQ ID
NO: 55.

12. Polypeptit ving gbc HA ciia virut ctim theo diém 6, trong d6 polypeptit chita SEQ ID
NO: 66.

13. Polypeptit ving gbc HA cuia virut cim theo diém 6, trong d6 polypeptit chita SEQ ID
NO: 73.

14. Polypeptit ving gbc HA ctia virut ctim theo diém 1, trong d6 polypeptit chira trinh t
axit amin dugc néu trong SEQ ID NO: 53:
DTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENGGGGKYVCSAKLRMVTGLR
NXiPSX>2QSQGLFGAIAGX:X4EGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQ
NAINGITNKVNSVIEKXsNTQXsTAX7GKEXsNKXoERMKQIEDKIEEIESKQIWCYN
AELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECM
ESVKNGTYDYPKYSEESKLNREKIDGVSGRDYKDDDDKLVPRGSPGSGYIPEAPR
DGQAYVRKDGEWVLLSTFLGHHHHHH.

15. Ché phim chira polypeptit ving géc HA cuia virut cim theo diém 5.

16. Ché pham chira polypeptit ving géc HA cuia virut cim theo diém 6.

17. Polypeptit ving gc HA cua virut cim theo diém 1, trong d6 polypeptit ving gbc HA
chira ving HA1 cua virut cim va ving HA2 cia virut cam, va polypeptit ving goc HA
khang véi sy phan cit bang proteaza & chd ndi gitta ving HA1 va ving HA2.

18. Phén tir axit nucleic ma héa polypeptit ving géc HA ctia virut ciim theo diém 5.

19. Vat truyén chira phan tr axit nucleic theo diém 18.

20. Phan tr axit nucleic ma héa polypeptit ving gbc HA ciia virut cim theo diém 6.

21 Vit truyén chira phan tir axit nucleic theo diém 20.

22. Vacxin chtra lugng hitu hiéu polypeptit ving gbc HA cua virut ctim theo diém 5.
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23. Vacxin chtra luong hiru hiéu polypeptit ving géc HA ctia virut cim theo diém 6.
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65

Pro Ile Phe
55

Thr Ile Ser
70

Ser Leu Thr
85

Asn Tyr Tyr

Val Thr Val

nhan tao

VL PROTEIN

Thr Gln Pro

Ser Cys Ser

Tyr Gln Gln

Asp Gln Arg

55

Gly Thr Ser
70

Gly

Ala

Ser

Tyr

Ser
120

Pro

Gly

Phe

40

Pro

Ala

Ser

Asp

Glu

Tyr

105

Ser

Ala

Ser

25

Pro

Ser

Ser

30939

Thr

Ile

Asp

90

Ser

Val

10

Asp

Gly

Val

Leu

Ala

Phe

75

Thr

Gly

Ser

Ser

Thr

Val

Ala
75

-118-

Tyr

60

Ser

Ala

Met

Gly

Asn

Ala

Pro

60

Ile

Ala

Asn

Val

Asp

Thr

Ile

Pro

45

Asp

Ser

Gln

Thr

Tyr

Val
110

Pro

Gly

30

Lys

Arg

Gly

Lys

Ala

Phe

95

Trp

Gly

15

Arg

Leu

Phe

Leu

Phe

Tyr

80

Cys

Gly

Gln

Arg

Leu

Ser

Gln
80



Ser Glu Asp Glu

Lys Gly Ala Val

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

<220>
<223>

<400>
Glu Vval
1

Ser Leu

Phe Met

Ser Ile

50

Gly Arg

65

Glu Met

Thr Glu

Ala Met

13
116
PRT

Trinh ty

SCo8-

13

Gln

Arg

Ser

35

Ile

Phe

Asn

Ser

Asp
115

100

057

Leu

Leu

20

Trp

Tyr

Thr

Ser

Gly

100

Val

30939

Ala Glu Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu

85

90

Phe Gly Gly Gly Thr Gln Leu Thr Val Leu

nhan tao

VH PROTEIN

Val

Ser

Val

Ile

Ile

Leu

85

Asp

Glu

Cys

Arg

Asp

Ser

70

Arg

Phe

Ser

Ala

Gln

Asp

55

Arg

Pro

Gly

Gly

Ala

Ala

40

Ser

His

Asp

Asp

105

Gly

Ser

25

Pro

Thr

Asn

Asp

Gln
105

Gly

10

Gly

Gly

Tyr

Ser

Thr

90

Thr

Leu

Phe

Lys

Tyr

Met

75

Ala

Gly

-119-

Val

Thr

Gly

Ala

60

Gly

Val

Pro

Gln

Asp

Leu

45

Asp

Thr

Tyr

Tyr

110

Pro

Ser

30

Glu

Ser

Val

Tyr

His
110

95

Gly

15

Val

Cys

Val

Phe

Cys

95

Tyr

Gly

Ile

Val

Lys

Leu

80

Ala

Tyr



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

<220>
<223>

<400>
Gln Ser
1

Ser Ile

Asn Ala

Met Ile
50

Ser Ala
65

Gln Ala

Asn Ile

<210>

<400>
000

<210>

<400>
000

<210>

14
100
PRT

Trinh tu

SCo8-

14

Ala

Thr

Val
35

Tyr

Ser

Glu

Leu

15

15

16

16

17

057

Leu

Ile

20

Ser

Glu

Arg

Asp

Ile
100

nhan tao

VL PROTEIN

Thr

Ser

Trp

Val

Ser

Glu
85

Gln

Cys

Tyr

Thr

Gly

70

Ala

Pro

Thr

Gln

Ser

55

Asp

His

Ala

Gly

His

40

Arg

Thr

Tyr

Ser

Ser

25

His

Pro

Ala

Tyr

30939

Va

10

Se

Pr

Se

Se

Cy

1 Ser

r Gly

o Gly

r Gly

r Leu

75

s Cys

-120-

Gly

Asp

Lys

Val

60

Thr

Ser

Ser

Ile

Ala

45

Ser

Val

Phe

Pro

Gly

30

Pro

Asp

Ser

Ala

Gly

15

Gly

Lys

Arg

Gly

Asp
95

Gln

Tyr

Leu

Phe

Leu

80

Ser



<211>
<212>
<213>

<220>
<223>

<400>

111
PRT
Trinh ty

SC08-020

17

Gln Val Gln Leu

1

Ser

Gly

Gly

Gln

65

Met

Ala

Val

Val

Trp

50

Ala

Glu

Arg

<210>
211>
212>
<213>

<220>
<223>

<220>
<221>
222>
<223>

Lys Val
20

Ser Trp
35

Ile Ser

Arg Val

Met Arg

Glu Pro
100

18

98

PRT
Trinh ty

SCo8-020

dau hiéu

(4)..(4)

nhan tao

Gln

Ser

Ile

Ala

Thr

Ser

85

Pro

nhan tao

tap

Gln

Cys

Arg

Tyr

Met

70

Leu

Leu

Ser

Lys

Gln

Asn

55

Thr

Arg

Phe

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

Ala

Ser

25

Pro

Asp

Asp

Asp

Ser
105

30939

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Ser

Val

Tyr

Gln

Tyr

Ser

75

Thr

Trp

Lys

Thr

Gly

Tyr

60

Thr

Ala

Ser

Thr

Phe

Leu

45

Ala

Thr

Val

Leu

Pro

Thr

30

Glu

Gln

Thr

Tyr

Asp

Gly

15

Arg

Trp

Lys

Ala

Tyr

95

Asn

110 -

Xaa c6 thé 13 axit amin bat ky cé trong tu nhién

-121-

Ala

Phe

Ile

Phe

Tyr

80

Cys



<400>

18

Glu Ile Val Xaa Thr Gln Ser

1

Glu Arg Ala Thr Leu Ser Cys

Tyr Leu

20

Ala Trp Phe Gln Gln
35

Ile Tyr Gly Ala Ser Arg Arg

50

55

Gly Ser Gly Ser Gly Thr Asp

65

Pro Ala

70

Asp Phe Ala Val Tyr
85

Arg Thr

<210>

<400>
000

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

<220>
<223>

<400>

19

19

20

7

PRT

Trinh ty nhan tao
budi His

20

His His His His His His His

1

5

Pro

Arg

Lys

40

Ala

Phe

Tyr

Gly

Ala

25

Pro

Thr

Thr

Cys

30939

Thr

10

Ser

Gly

Gly

Leu

Gln
90

Leu

Gln

Gln

Ile

Thr

75

Gln

-122-

Ser

Ser

Ala

Pro

60

Ile

Tyr

Leu

Val

Pro

45

Asp

Ser

Gly

Ser

Ser

30

Arg

Arg

Arg

Thr

Pro

15

Met

Leu

Ile

Leu

Ser
95

Asn

Leu

Ser

Glu

80

Pro



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

<220>
<223>

<400>

30939

21

6

PRT

Trinh ty nhan tao

bubi His

21

His His His His His His

1

210>
<211>
212>
<213>

<220>
<223>

<400>

5

22

8

PRT

Trinh ty nhan tao

bubi FLAG

22

Asp Tyr Lys Asp Asp Asp Asp Lys

1

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

<220>
223>

<400>

5

23

6

PRT

Trinh ty nhan tao

trombin vi tri phan giai protein

23

Arg Ser Leu Val Pro Arg

1

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

<220>
<223>

5

24

4

PRT

Trinh ty nhan tao

Yéu t6 X vi tri phan giai protein

-123-



<400>
Ile Glu
1

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

<220>
<223>

<400>
Met Lys
1

Ala Asp

Val Asp

Leu Leu

50

Ala Pro

65

Asn Pro

Val Glu

Ala Asp

Glu Arg
130

24

Gly Arg

25

565

PRT

Trinh ty nhan tao
A/Solomon ISlands/6/2003
25

Val Lys Leu Leu Val Leu

Thr Ile Cys Ile Gly Tyr
20

Thr Val Leu Glu Lys Asn
35 40

Glu Asp Ser His Asn Gly
55

Leu Gln Leu Gly Asn Cys
70

Glu Cys Glu Leu Leu Ile
85

Lys Pro Asn Pro Glu Asn
100

Tyr Glu Glu Leu Arg Glu
115 120

Phe Glu Ile Phe Pro Lys
135

Leu

His

25

Val

Lys

Ser

Ser

Gly

105

Gln

Glu

30939

Cys Thr

10

Ala Asn

Thr Val

Leu Cys

Val Ala

75

Arg Glu

90

Thr Cys

Leu Ser

Ser Ser

-124-

Phe

Asn

Thr

Leu

60

Gly

Ser

Tyr

Ser

Trp
140

Thr

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Asn

Thr

15

Asp

Val

Gly

Leu

Tyr

95

His

Ser

His

Tyr

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe

Thr



Thr

145

Tyr

Leu

Trp

His

Lys

225

Gly

Ile

Leu

Asp

Ser

305

Lys

Thr

Lys

Ser

Gly

Lys

210

Phe

Arg

Phe

Ser

Glu

290

Leu

Tyr

Gly

Asn

Lys

Val

195

Glu

Thr

Ile

Glu

Arg

275

Cys

Pro

Val

Val

Leu

Ser

180

His

Asn

Pro

Asn

Ala

260

Gly

Asp

Phe

Arg

Ser

Leu

165

Tyr

His

Ala

Glu

Tyr

245

Asn

Phe

Ala

Gln

Ser
325

Ala

150

Trp

Ala

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Lys

Asn

310

Ala

Ser

Leu

Asn

Pro

Val

215

Ala

Trp

Asn

Ser

Cys

295

Val

Lys

Cys

Thr

Asn

Asn

200

Ser

Lys

Thr

Leu

Gly

280

Gln

His

Leu

Ser

Gly

Lys

185

Ile

Val

Arg

Leu

Ile

265

Ile

Thr

Pro

Arg

30939

His

Lys

170

Glu

Gly

Val

Pro

Leu

250

Ala

Ile

Pro

Val

Met
330

-125-

Asn

155

Asn

Lys

Asp

Ser

Lys

235

Glu

Pro

Asn

Gln

Thr

315

Val

Gly

Gly

Glu

Gln

Ser

220

Val

Pro

Arg

Ser

Gly

300

Ile

Thr

Glu

Leu

Val

Arg

205

His

Arg

Gly

Tyr

Asn

285

Ala

Gly

Gly

Ser

Tyr

Leu

190

Ala

Tyr

Asp

Asp

Ala

270

Ala

Ile

Glu

Leu

Ser

Pro

175

Val

Leu

Ser

Gln

Thr

255

Phe

Pro

Asn

Cys

Arg
335

Phe

160

Asn

Leu

Tyr

Arg

Glu

240

Ile

Ala

Met

Ser

Pro

320

Asn



Ile

Ile

His

Gln

385

Lys

Glu

Asp

Arg

Val

465

Phe

Asn

Arg

Ile

Pro

Glu

Gln

370

Asn

Met

Arg

Ile

Thr

450

Lys

Glu

Gly

Glu

Leu
530

Ser

Gly

355

Asn

Ala

Asn

Arg

Trp

435

Leu

Ser

Phe

Thr

Lys

515

Ala

Ile

340

Gly

Glu

Ile

Thr

Met

420

Thr

Asp

Gln

Tyr

Tyr

500

Ile

Ile

Gln

Trp

Gln

Asn

Gln

405

Glu

Tyr

Phe

Leu

His

485

Asp

Asp

Tyr

Ser

Thr

Gly

Gly

390

Phe

Asn

Asn

His

Lys

470

Lys

Tyr

Gly

Ser

Arg

Gly

Ser

375

Ile

Thr

Leu

Ala

Asp

455

Asn

Cys

Pro

Val

Thr
535

Gly

Met

360

Gly

Thr

Ala

Asn

Glu

440

Ser

Asn

Asn

Lys

Lys

520

Val

Leu

345

Val

Tyr

Asn

Val

Lys

425

Leu

Asn

Ala

Asp

Tyr

505

Leu

Ala

30939

Phe

Asp

Ala

Lys

Gly

410

Lys

Leu

Val

Lys

Glu

490

Ser

Glu

Ser

Gly

Gly

Ala

Val

395

Lys

Val

Val

Lys

Glu

475

Cys

Glu

Ser

Ser

-126-

Ala

Trp

Asp

380

Asn

Glu

Asp

Leu

Asn

460

Ile

Met

Glu

Met

Leu
540

Ile

Tyr

365

Gln

Ser

Phe

Asp

Leu

445

Leu

Gly

Glu

Ser

Gly

525

Val

Ala

350

Gly

Lys

Val

Asn

Gly

430

Glu

Tyr

Asn

Ser

Lys

510

Val

Leu

Gly

Tyr

Ser

Ile

Lys

415

Phe

Asn

Glu

Gly

Val

495

Leu

Tyr

Leu

Phe

His

Thr

Glu

400

Leu

Ile

Glu

Lys

Cys

480

Lys

Asn

Gln

Val



30939

Ser Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu Gln

545

Cys Arg Ile Cys Ile

<210>
<211>
212>
<213>

<220>
<223>

<400>

26
564
PRT

Trinh ty nhén tao

565

550

A/New Caledonia/20/1999

26

Lys Ala Lys

1

Asp

Asp

Leu

Pro

65

Pro

Glu

Asp

Thr

Thr

Glu

50

Leu

Glu

Thr

Tyr

Ile

Val

35

Asp

Gln

Cys

Pro

Glu
115

Leu

Cys

20

Leu

Ser

Leu

Glu

Asn

100

Glu

Leu

Ile

Glu

His

Gly

Leu

85

Pro

Leu

Val

Gly

Lys

Asn

Asn

70

Leu

Glu

Arg

Leu

Tyr

Asn

Gly

55

Cys

Ile

Asn

Glu

Leu

His

Val

40

Lys

Ser

Ser

Gly

Gln
120

Cys

Ala

25

Thr

Leu

Val

Lys

Thr

105

Leu

555

Thr Phe
10

Asn Asn

Val Thr

Cys Leu

Ala Gly

75

Glu Ser
90

Cys Tyr

Ser Ser

-127-

Thr

Ser

His

Leu

60

Trp

Trp

Pro

Val

Ala

Thr

Ser

45

Lys

Ile

Ser

Gly

Ser
125

Thr

Asp

30

Val

Gly

Leu

Tyr

Tyr

110

Ser

Tyr

15

Thr

Asn

Ile

Gly

Ile

95

Phe

Phe

560

Ala

Val

Leu

Ala

Asn

80

Val

Ala

Glu



Arg

Thr

145

Arg

Ser

Gly

Thr

Phe

225

Arg

Phe

Ser

Glu

Leu
305

Phe

130

Gly

Asn

Lys

Val

Glu

210

Thr

Ile

Glu

Arg

Cys

290

Pro

Glu

Val

Leu

Ser

His

195

Asn

Pro

Asn

Ala

Gly

275

Asp

Phe

Ile

Ser

Leu

Tyr

180

His

Ala

Glu

Tyr

Asn

260

Phe

Ala

Gln

Phe

Ala

Trp

165

Val

Pro

Tyr

Ile

Tyr

245

Gly

Gly

Lys

Asn

Pro

Ser

150

Leu

Asn

Pro

Val

Ala

230

Trp

Asn

Ser

Cys

Val
310

Lys

135

Cys

Thr

Asn

Asn

Ser

215

Lys

Thr

Leu

Gly

Gln

295

His

Glu

Ser

Gly

Lys

Ile

200

Val

Arg

Leu

Ile

Ile

280

Thr

Pro

Ser

His

Lys

Glu

185

Gly

Val

Pro

Leu

Ala

265

Ile

Pro

Val

30939

Ser Trp

Asn Gly
155

Asn Gly

170

Lys Glu

Asn Gln

Ser Ser

Lys Val

235

Glu Pro

250

Pro Trp

Thr Ser

Gln Gly

Thr Ile
315

-128-

Pro

140

Lys

Leu

Val

Arg

His

220

Arg

Gly

Tyr

Asn

Ala

300

Gly

Asn

Ser

Tyr

Leu

Ala

205

Tyr

Asp

Asp

Ala

Ala

285

Ile

Glu

His

Ser

Pro

Val

190

Leu

Ser

Gln

Thr

Phe

270

Pro

Asn

Cys

Thr

Phe

Asn

175

Leu

Tyr

Arg

Glu

Ile

255

Ala

Met

Ser

Pro

Val

Tyr

160

Leu

Trp

His

Arg

Gly

240

Ile

Leu

Asp

Ser

Lys
320



Tyr

Pro

Glu

Gln

Asn

385

Met

Arg

Ile

Thr

Lys

465

Glu

Gly

Glu

Val

Ser

Gly

Asn

370

Ala

Asn

Arg

Trp

Leu

450

Ser

Phe

Thr

Lys

Arg

Ile

Gly

355

Glu

Ile

Thr

Met

Thr

435

Asp

Gln

Tyr

Tyr

Ile
515

Ser

Gln

340

Trp

Gln

Asn

Gln

Glu

420

Tyr

Phe

Leu

His

Asp

500

Asp

Ala

325

Ser

Thr

Gly

Gly

Phe

405

Asn

Asn

His

Lys

Lys

485

Tyr

Gly

Lys

Arg

Gly

Ser

Ile

390

Thr

Leu

Ala

Asp

Asn

470

Cys

Pro

Val

Leu

Gly

Met

Gly

375

Thr

Ala

Asn

Glu

Ser

455

Asn

Asn

Lys

Lys

Arg

Leu

Val

360

Tyr

Asn

Val

Lys

Leu

440

Asn

Ala

Asn

Tyr

Leu
520

Met

Phe

345

Asp

Ala

Lys

Gly

Lys

425

Leu

Val

Lys

Glu

Ser

505

Glu

30939

Val

330

Gly

Gly

Ala

Val

Lys

410

Val

Val

Lys

Glu

Cys

490

Glu

Ser

Thr

Ala

Trp

Asp

Asn

395

Glu

Asp

Leu

Asn

Ile

475

Met

Glu

Met

-129-

Gly

Ile

Tyr

Gln

380

Ser

Phe

Asp

Leu

Leu

460

Gly

Glu

Ser

Gly

Leu

Ala

Gly

365

Lys

Val

Asn

Gly

Glu

445

Tyr

Asn

Ser

Lys

Val
525

Arg

Gly

350

Tyr

Ser

Ile

Lys

Phe

430

Asn

Glu

Gly

Val

Leu

510

Tyr

Asn

335

Phe

His

Thr

Glu

Leu

415

Leu

Glu

Lys

Cys

Lys

495

Asn

Gln

Ile

Ile

His

Gln

Lys

400

Glu

Asp

Arg

Val

Phe

480

Asn

Arg

Ile



30939

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

530

535

540

Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu Gln Cys

545

Arg Ile Cys Ile

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

<220>
<223>

<400>

27
566
PRT

550

Trinh ty nhén tao

A/California/07/2009

27

Met Lys Ala Ile

1

Ala

Val

Leu

Ala

65

Asn

Val

Asp

Asp

Leu

50

Pro

Pro

Glu

Thr Leu
20

Thr Val

35

Glu Asp

Leu His

Glu Cys

Thr Pro
100

Leu

Cys

Leu

Lys

Leu

Glu

85

Ser

Val Val

Ile Gly

Glu Lys

His Asn

55

Gly Lys
70

Ser Leu

Ser Asp

Leu

Tyr

Asn

40

Gly

Cys

Ser

Asn

Leu

His

25

Val

Lys

Asn

Thr

Gly
105

555

Tyr Thr
10

Ala Asn

Thr Val

Leu Cys

Ile Ala

75

Ala Ser
90

Thr Cys

-130-

Phe

Asn

Thr

Lys

60

Ser

Ala
Ser
His
45

Leu
Trp

Trp

Pro

Thr

Thr

30

Ser

Arg

Ile

Ser

Gly
110

Ala

15

Asp

Val

Gly

Leu

Tyr

95

Asp

560

Asn

Thr

Asn

Val

Gly

80

Ile

Phe



Ile

Glu

Ser

145

Phe

Lys

Leu

Tyr

Lys

225

Glu

Ile

Ala

Val

Asp

Arg

130

Asn

Tyr

Leu

Trp

Gln

210

Lys

Gly

Thr

Met

His
290

Tyr

115

Phe

Lys

Lys

Ser

Gly

195

Asn

Phe

Arg

Phe

Glu

275

Asp

Glu

Glu

Gly

Asn

Lys

180

Ile

Ala

Lys

Met

Glu

260

Arg

Cys

Glu

Ile

Val

Leu

165

Ser

His

Asp

Pro

Asn

245

Ala

Asn

Asn

Leu

Phe

Thr

150

Ile

Tyr

His

Ala

Glu

230

Tyr

Thr

Ala

Thr

Arg

Pro

135

Ala

Trp

Ile

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Thr
295

Glu

120

Lys

Ala

Leu

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Gln

Thr

Cys

Val

Asp

185

Thr

Phe

Ile

Thr

Leu

265

Gly

Gln

30939

Leu

Ser

Pro

Lys

170

Lys

Ser

Val

Arg

Leu

250

Val

Ile

Thr

Ser

Ser

His

155

Lys

Gly

Ala

Gly

Pro

235

Val

Val

Ile

Pro

-131-

Ser

Trp

140

Ala

Gly

Lys

Asp

Ser

220

Lys

Glu

Pro

Ile

Lys
300

Val

125

Pro

Gly

Asn

Glu

Gln

205

Ser

Val

Pro

Arg

Ser

285

Gly

Ser

Asn

Ala

Ser

Val

190

Gln

Arg

Arg

Gly

Tyr

270

Asp

Ala

Ser

His

Lys

Tyr

175

Leu

Ser

Tyr

Asp

Asp

255

Ala

Thr

Ile

Phe

Asp

Ser

160

Pro

Val

Leu

Ser

Gln

240

Lys

Phe

Pro

Asn



Thr

305

Pro

Asn

Phe

His

Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Ser

Lys

Ile

Ile

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Asn

Leu

Tyr

Pro

Glu

355

Gln

Asn

Met

Lys

Ile

435

Thr

Arg

Glu

Gly

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr
500

Phe

Lys

325

Ile

Gly

Glu

Ile

Thr

405

Ile

Thr

Asp

Gln

Tyr

485

Tyr

Gln

310

Ser

Gln

Trp

Gln

Asp

390

Gln

Glu

Tyr

Tyr

Leu

470

His

Asp

Asn

Thr

Ser

Thr

Gly

375

Glu

Phe

Asn

Asn

His

455

Lys

Lys

Tyr

Ile

Lys

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Cys

Pro

His

Leu

Gly

345

Met

Gly

Thr

Ala

Asn

425

Glu

Ser

Asn

Asp

Lys
505

30939

Pro

Arg

330

Leu

Val

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala

Asn

490

Tyr

Ile

315

Leu

Phe

Asp

Ala

Lys

395

Gly

Lys

Leu

Val

Lys

475

Thr

Ser

-132-

Thr

Ala

Gly

Gly

Ala

380

Val

Lys

Val

Val

Lys

460

Glu

Cys

Glu

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Gly

Gly

Ile

350

Tyr

Leu

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ala
510

Lys

Leu

335

Ala

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

His

Phe

Asn

Glu

Gly

480

Val

Leu



Asn

Gln

Val

545

Gln

Arg Glu Glu Ile

515

Ile Leu Ala Ile

530

Ser Leu Gly Ala

Cys Arg Ile Cys

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

<220>
<223>

<400>

28
566
PRT

565

Asp

Tyr

Ile

550

Ile

30939

Gly Vval Lys Leu Glu

Ser
535

Ser

Trinh tu nhan tao

A/swine/Hubei/S1/2009

28

Met Glu Ala Lys

1

Ala

Val

Leu

Ile

65

Asn

Asp

Asp

Leu

50

Pro

Pro

Thr Phe
20

Thr Ile

35

Glu Asn

Leu Gln

Lys Cys

Leu

Cys

Leu

Ser

Leu

Asp
85

Phe

Val

Glu

His

Gly

70

Leu

Val

Gly

Lys

Asn

55

Asn

Leu

520

Thr

Phe

Leu

Tyr

Asn

40

Gly

Cys

Leu

Val

Trp

Phe

His

25

Val

Lys

Asn

Thr

Ala Ser

Met Cys
555

Cys Ala
10

Ala Asn

Thr Val

Leu Cys

Val Ala

75

Ala Asn
90

-133-

Ser

Ser

540

Ser

Phe

Tyr

Thr

Ser

60

Gly

Ser

Thr Arg Ile Tyr

525

Leu Val Leu Val

Asn Gly Ser Leu

Thr Ala

Ser Thr
30

His Ser

45

Leu Asn

Trp Ile

Ser Ser

Leu

15

His

Val

Gly

Leu

Tyr
95

560

Lys

Thr

Asn

Lys

Gly

80

Ile



Ile

Ala

Glu

Ala

145

Phe

Lys

Ile

Tyr

Lys

225

Ala

Ile

Ala

Glu

Asp

Arg

130

Thr

Tyr

Leu

Trp

Gln

210

Arg

Gly

Thr

Leu

Thr

Tyr

115

Phe

Arg

Arg

Ser

Gly

195

Asn

Phe

Arg

Phe

Lys
275

Ser

100

Glu

Glu

Gly

Asn

Lys

180

Val

Lys

Thr

Met

Glu

260

Lys

Lys

Glu

Ile

Thr

Leu

165

Ser

His

His

Pro

Asn

245

Ala

Gly

Ser

Leu

Phe

Thr

150

Leu

Tyr

His

Thr

Glu

230

Tyr

Thr

Ser

Lys

Lys

Pro

135

Val

Ser

Thr

Pro

Tyr

215

Ile

Tyr

Gly

Ser

Asn

Glu

120

Lys

Ala

Thr

Asn

Pro

200

val

Val

Trp

Asn

Ser
280

Gly

105

Gln

Ala

Cys

Val

Asn

185

Thr

Ser

Ala

Thr

Leu

265

Gly

30939

Ala

Leu

Ile

Ser

Lys

170

Lys

Asp

Val

Arg

Leu

250

Ile

Ile

Cys

Ser

Ser

His

155

Lys

Gly

Ser

Gly

Pro

235

Phe

Ala

Met

-134-

Tyr

Thr

Trp

140

Ser

Gly

Lys

Val

Ser

220

Lys

Asp

Pro

Leu

Pro

Val

125

Pro

Gly

Asn

Glu

Gln

205

Ser

Val

Gln

Trp

Ser
285

Gly

110

Ser

Asp

Val

Ser

Val

190

Gln

Lys

Arg

Gly

His

270

Asp

Glu

Ser

His

Asn

Tyr

175

Leu

Thr

Tyr

Gly

Asp

255

Ala

Ala

Phe

Phe

Asp

Ser

160

Pro

val

Leu

Tyr

Gln

240

Thr

Phe

Gln



Val

Asn

305

Pro

Asn

Phe

His

Thr

385

Gly

Leu

Leu

Gln

Lys

465

Cys

His

290

Asn

Lys

Ile

Ile

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Asn

Leu

Tyr

Pro

Glu

355

Gln

Ile

Met

Lys

Val

435

Thr

Lys

Glu

Cys

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr

Leu

Lys

325

Ile

Gly

Glu

Ile

Ile

405

Lys

Thr

Glu

His

Tyr
485

Thr

Gln

310

Ser

Gln

Arg

Gln

Asp

390

Gln

Glu

Phe

Phe

Leu

470

His

Lys

295

Asn

Thr

Ser

Thr

Gly

375

Gly

Leu

Asn

Asn

His

455

Arg

Lys

Cys

Val

Gln

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Arg

Gln

His

Leu

Gly

345

Met

Gly

Asn

Ser

Asn

425

Glu

Leu

Asn

Asp

30939

Thr

Leu

Arg

330

Leu

Ile

Tyr

Asn

Val

410

Lys

Leu

Asn

Asp

Asn
490

Pro

Phe

315

Met

Phe

Asp

Ala

Lys

395

Gly

Thr

Leu

Ile

Lys

475

Glu

-135-

His

300

Thr

Ala

Gly

Gly

Ala

380

Ala

Lys

Val

Val

Lys

460

Glu

Cys

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Ser

Ile

Leu

Ala

Gly

Gly

Ile

350

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Leu

Glu

Leu

335

Ala

Gly

Lys

Val

Asn

415

Arg

Glu

Tyr

Asn

Cys
495

Lys

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

Ser

Phe

Asn

Glu

Gly

480

Val



Lys Asn Gly

Asn Arg Glu
515

Gln Ile Leu
530

Val Ser Leu
545

Gln Cys Arg

<216> 29

<211> 566
<212> PRT
<213>

<220>
<223>

<400> 29
Met Glu Ala
1

Ala Asp Thr

Val Asp Thr
35

Leu Leu Glu
50

Ala Pro Leu
65

Thr

500

Glu

Ala

Gly

Val

Trinh tu

Lys

Ile

20

Ile

Asn

Gln

Tyr

Ile

Ile

Ala

Cys
565

Asn

Val

Tyr

Ile

550

Ile

30939

Tyr Pro Lys Tyr Ser

505

Gly Val Lys Leu Glu

520

Ser Thr Val Ala Ser

535

Ser Phe Trp Met Cys

nhan tao

Leu

Cys

Leu

Asn

Leu

Phe

Val

Glu

His

Gly
70

Val

Gly

Lys

Asn

55

Asn

Leu

Tyr

Asn

40

Gly

Cys

Phe

His

25

Val

Lys

Asn

555

A/swine/Haseluenne/IDT2617/2003

Cys Ala

10

Ala Asn

Thr Val

Leu Cys

Val Ala
75

-136-

Glu

Ser

Ser

540

Ser

Phe

Asn

Thr

Ser

60

Gly

Glu

Met

525

Leu

Asn

Thr

Ser

His

45

Leu

Trp

Ser

510

Gly

Val

Gly

Ala

Thr

30

Ser

Asn

Ile

Lys

Ile

Leu

Ser

Leu

15

Asp

Ile

Gly

Leu

Phe

His

Leu

Leu
560

Lys

Thr

Asn

Lys

Gly
80



Asn

Ile

Ala

Glu

Thr

145

Phe

Lys

Ile

Tyr

Gln

225

Ala

Ile

Pro

Glu

Asp

Arg

130

Thr

Tyr

Leu

Trp

Gln

210

Arg

Gly

Thr

Glu

Thr

Tyr

115

Phe

Arg

Arg

Ser

Gly

195

Asn

Phe

Arg

Phe

Cys

Ser

100

Glu

Glu

Gly

Asn

Lys

180

Val

Asn

Thr

Met

Glu
260

Asp

85

Asn

Glu

Ile

Thr

Leu

165

Ser

His

His

Pro

Asn

245

Ala

Leu

Ser

Leu

Phe

Thr

150

Leu

Tyr

His

Thr

Leu

Lys

Arg

Pro

135

Ile

Trp

Thr

Pro

Tyr

- 215

Glu
230

Tyr

Thr

Ile

Tyr

Gly

Leu

Asn

Glu

120

Lys

Ser

Ile

Asn

Pro

200

Val

Val

Trp

Asn

Thr

Gly

105

Gln

Ala

Cys

Val

Asn

185

Thr

Ser

Thr

Thr

Leu
265

30939

Val

90

Ala

Leu

Thr

Ser

Lys

170

Lys

Asp

Val

Arg

Leu

250

Ile

Asp

Cys

Ser

Ser

His

155

Lys

Gly

Ser

Gly

Pro

235

Leu

Ala

-137-

Ser

Tyr

Thr

Trp

140

Ser

Gly

Lys

Asp

Ser

220

Lys

Asp

Pro

Trp

Pro

Val

125

Pro

Gly

Asn

Glu

Gln

205

Ser

Val

Gln

Trp

Ser

Gly

110

Ser

Asn

Ala

Ser

Val

190

Gln

Lys

Arg

Gly

His
270

Tyr

95

Glu

Ser

His

Asn

Tyr

175

Leu

Thr

Tyr

Gly

Asp

255

Ala

Ile

Phe

Phe

Asp

Ser

160

Pro

Val

Leu

Tyr

Gln

240

Thr

Phe



Ala

Val

Ser

305

Pro

Asn

Phe

His

Thr

385

Glu

Leu

Leu

Glu

Lys
465

Leu

His

290

Asn

Lys

Ile

Ile

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Asn

275

Asn

Leu

Tyr

Pro

Glu

355

Gln

Ile

Met

Lys

Val

435

Thr

Lys

Lys

Cys

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Gly

Thr

Phe

Lys

325

Ile

Gly

Glu

Ile

Thr

405

Ile

Thr

Asp

Gln

Pro

Thr

Gln

310

Ser

Gln

Trp

Gln

Asp

390

Gln

Glu

Tyr

Phe

Leu

.470

Ser

Lys

295

Asn

Thr

Ser

Thr

Gly

375

Gly

Phe

Asn

Asn

His

455

Arg

Ser

280

Cys

Val

Gln

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

449

Asp

Asn

Gly

Gln

His

Leu

Gly

345

Met

Gly

Asn

Ser

Asn

425

Glu

Phe

Asn

30939

Ile

Thr

Pro

Arg

330

Leu

Ile

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala

Met

Pro

Ser

315

Met

Phe

Asp

Ala

Lys

395

Gly

Lys

Leu

Val

Lys
475

-138-

Ile

His

300

Thr

Ala

Gly

Gly

Ala

380

Val

Lys

Val

Ile

Lys

460

Glu

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Asp

Ala

Gly

Gly

Ile

350

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Ala

Leu

Glu

Leu

335

Ala

Gly

Lys

Ile

Asn

415

Gly

Glu

Tyr

Asn

His

Lys

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

Asp

Phe

Asn

Glu

Gly
480



Cys Phe Glu Phe Tyr His

Lys Asn

485

Gly Thr Tyr Asn
500

Asn Arg Glu Lys Ile Asp

515

Gln Ile Leu Ala Ile Tyr
530

Val Ser Leu Gly Ala Ile

Lys

Tyr

Gly

Ser

535

Ser

545 550
Gln Cys Arg Ile Cys Ile
565
<210> 30
<211> 565
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> A/New York/8/2006
<400> 30
Met Lys Val Lys Leu Leu Val
1 5
Ala Asp Thr Ile Cys Ile Gly
20
Val Asp Thr Val Leu Glu Lys
35
Leu Leu Glu Asp Ser His Asn
50 55

Cys

Pro

Val

520

Thr

Phe

Leu

Tyr

Asn

40

Gly

Asp

Lys

505

Lys

Val

Trp

Leu

His

25

Val

Lys

30939

Asn Glu

490

Tyr Ser

Leu Glu

Ala Ser

Met Cys
555

Cys Thr

10

Ala Asn

Thr Val

Leu Cys

-139-

Cys

Glu

Ser

Ser

540

Ser

Phe

Asn

Thr

Leu
60

Met

Glu

Met

525

Leu

Asn

Thr

Ser

His

45

Leu

Glu

Ser

510

Gly

Val

Gly

Ala

Thr

30

Ser

Lys

Ser

495

Lys

Val

Leu

Ser

Thr

15

Asp

Val

Gly

Val

Leu

His

Leu

Leu
560

Tyr

Thr

Asn

Ile



Ala

65

Asn

Val

Ala

Glu

Val

145

Tyr

Leu

Trp

His

Arg

225

Gly

Pro

Pro

Glu

Asp

Arg

130

Thr

Arg

Ser

Gly

Thr

210

Phe

Arg

Leu

Glu

Thr

Tyr

115

Phe

Gly

Asn

Lys

Val

195

Glu

Thr

Ile

Gln

Cys

Pro

100

Glu

Glu

Val

Leu

Ser

180

His

Asn

Pro

Asn

Leu

Glu

85

Asn

Glu

Ile

Ser

Leu

165

Tyr

His

Ala

Glu

Tyr
245

Gly

79

Leu

Pro

Leu

Phe

Ala

150

Trp

Ala

Pro

Tyr

Ile
230

Tyr

Asn

Leu

Glu

Arg

Pro

135

Ser

Leu

Asn

Pro

Val

215

Ala

Trp

Cys

Ile

Asn

Glu

120

Lys

Cys

Thr

Asn

Asn

200

Ser

Lys

Thr

Ser

Ser

Gly

105

Gln

Glu

Ser

Gly

Lys

185

Ile

Val

Arg

Leu

30939

Val

Lys

%0

Thr

Leu

Ser

His

Lys

170

Glu

Gly

Val

Pro

Leu
250

Ala

75

Glu

Cys

Ser

Ser

Asn

155

Asn

Lys

Asp

Ser

Lys

235

Glu

-140-

Gly

Ser

Tyr

Ser

Trp

140

Gly

Gly

Glu

Gln

Ser

220

Val

Pro

Trp

Trp

Pro

Val

125

Pro

Lys

Leu

Val

Arg

205

His

Arg

Gly

Ile

Ser

Gly

110

Ser

Asn

Ser

Tyr

Leu

190

Ala

Tyr

Asp

Asp

Leu

Tyr

95

Tyr

Ser

His

Ser

Pro

175

Val

Leu

Ser

Gln

Thr
255

Gly

80

Ile

Phe

Phe

Thr

Phe

160

Asn

Leu

Tyr

Arg

Glu

240

Ile



Ile

Leu

Asp

Ser

305

Lys

Ile

Ile

His

Gln

385

Lys

Glu

Asp

Arg

Phe

Ser

Glu

290

Leu

Tyr

Pro

Glu

Gln

370

Asn

Met

Arg

Ile

Thr
450

Glu

Arg

275

Cys

Pro

Val

Ser

Gly

355

Asn

Ala

Asn

Arg

Trp

435

Leu

Ala

260

Gly

Asp

Phe

Arg

Ile

340

Gly

Glu

Ile

Thr

Met

420

Thr

Asp

Asn

Phe

Ala

Gln

Ser

325

Gln

Trp

Gln

Asn

Gln

405

Glu

Tyr

Phe

Gly

Gly

Lys

Asn

310

Ala

Ser

Thr

Gly

Gly

390

Phe

Asn

Asn

His

Asn

Ser

Cys

295

Val

Lys

Arg

Gly

Ser

375

Ile

Thr

Leu

Ala

Asp
455

Leu

Gly

280

Gln

His

Leu

Gly

Met

360

Gly

Thr

Ala

Asn

Glu

440

Ser

Ile

265

Ile

Thr

Pro

Arg

Leu

345

Val

Tyr

Asn

Val

Lys

425

Leu

Asn

30939

Ala

Ile

Pro

Val

Met

330

Phe

Asp

Ala

Lys

Gly

410

Lys

Leu

Val

Pro

Thr

Gln

Thr

315

Val

Gly

Gly

Ala

Val

395

Lys

Val

Val

Lys

-141-

Arg

Ser

Gly

300

Ile

Thr

Ala

Trp

Asp

380

Asn

Glu

Asp

Leu

Asn
460

Phe

Asn

285

Ala

Gly

Gly

Ile

Tyr

365

Gln

Ser

Phe

Asp

Leu

445

Leu

Ala

270

Ala

Ile

Glu

Leu

Ala

350

Gly

Lys

Val

Asn

Gly

430

Glu

Tyr

Phe

Pro

Asn

Cys

Arg

335

Gly

Tyr

Ser

Ile

Lys

415

Phe

Asn

Glu

Ala

Met

Ser

Pro

320

Asn

Phe

His

Thr

Glu

400

Leu

Leu

Glu

Lys



Val Lys

465

Phe Glu

Ser Gln

Phe Tyr

Asn Gly Thr Tyr

Arg Glu

Ile Leu

500

Arg Ile
515

Ala Ile

530

Ser Leu

545

Gly Ala

Cys Arg Ile Cys

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

<220>
<223>

<400>

31
565
PRT

Trinh ty nhan tao

Leu

His

485

Asp

Asp

Tyr

Ile

Ile
565

Lys

470

Lys

Tyr

Gly

Ser

Ser
550

Asn

Cys

Pro

Val

Thr

535

Phe

Asn

Asn

Lys

Lys

520

Val

Trp

A/Solomon Islands/3/2006

31

Met Lys Val Lys Leu Leu Val Leu

1

5

Ala Asp Thr Ile Cys Ile Gly Tyr

20

Val Asp Thr Val Leu Glu Lys Asn

35

40

'Ala

Asp

Tyr

505

Leu

Ala

Met

Leu

His
25

Val

30939

Lys Glu
475

Glu Cys

490

Ser Glu

Glu Ser

Ser Ser

Cys Ser
555

Cys Thr
10

Ala Asn

Thr Vval

-142-

Ile

Met

Glu

Met

Leu

540

Asn

Phe

Asn

Thr

Gly

Glu

Ser

Gly

525

Val

Gly

Thr

Ser

His
45

Asn

Ser

Lys

510

Val

Leu

Ser

Ala

Thr
30

Ser

Gly

Val

495

Leu

Tyr

Leu

Leu

Thr
15

Asp

Cys

480

Lys

Asn

Gln

Val

Gln
560

Tyr

Thr

Val Asn



Leu

Ala

65

Asn

Val

Ala

Glu

Thr

145

Tyr

Leu

Trp

His

Lys
225

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Lys

Ser

Gly

Lys

210

Phe

Glu

Leu

Glu

Lys

Tyr

115

Phe

Gly

Asn

Lys

Val

195

Glu

Thr

Asp

Gln

Cys

Pro

100

Glu

Glu

Val

Leu

Ser

180

His

Asn

Pro

Ser

Leu

Glu

85

Asn

Glu

Ile

Ser

Leu

165

Tyr

His

Ala

Glu

His

Gly

70

Leu

Pro

Leu

Phe

Ala

150

Trp

Ala

Pro

Tyr

Ile
230

Asn

55

Asn

Leu

Glu

Arg

Pro

135

Ser

Leu

Asn

Pro

Val

215

Ala

Gly

Cys

Ile

Asn

Glu

120

Lys

Cys

Thr

Asn

Asn

200

Ser

Lys

Lys

Ser

Ser

Gly

105

Gln

Glu

Ser

Gly

Lys

185

Ile

Val

Arg

30939

Leu

Val

Arg

90

Thr

Leu

Ser

His

Lys

170

Glu

Gly

Val

Pro

Cys

Ala

75

Glu

Cys

Ser

Ser

Asn

155

Asn

Lys

Asp

Ser

Lys
235

-143-

Leu

60

Gly

Ser

Tyr

Ser

Trp

140

Gly

Gly

Glu

Gln

Ser

220

Val

Leu

Trp

Trp

Pro

Val

125

Pro

Glu

Leu

Val

Arg

205

His

Arg

Lys

Ile

Ser

Gly

110

Ser

Asn

Ser

Tyr

Leu

190

Ala

Tyr

Asp

Gly

Leu

Tyr

95

His

Ser

His

Ser

Pro

175

Val

Leu

Ser

Gln

Ile

Gly

80

Ile

Phe

Phe

Thr

Phe

160

Asn

Leu

Tyr

Arg

Glu
240



Gly

Ile

Leu

Asp

Ser

305

Lys

Ile

Ile

His

Gln

385

Lys

Glu

Asp

Arg

Phe

Ser

Glu

290

Leu

Tyr

Pro

Glu

Gln

370

Asn

Met

Arg

Ile

Ile

Glu

Arg

275

Cys

Pro

Val

Ser

Gly

355

Asn

Ala

Asn

Arg

Trp
435

Asn

Ala

260

Gly

Asp

Phe

Arg

Ile

340

Gly

Glu

Ile

Thr

Met

420

Thr

Tyr

245

Asn

Phe

Ala

Gln

Ser

325

Gln

Trp

Gln

Asn

Gln

405

Glu

Tyr

Tyr

Gly

Gly

Lys

Asn

310

Ala

Ser

Thr

Gly

Gly

390

Phe

Asn

Asn

Trp

Asn

Ser

Cys

295

Val

Lys

Arg

Gly

Ser

375

Ile

Thr

Leu

Ala

Thr

Leu

Gly

280

Gln

His

Leu

Gly

Met

360

Gly

Thr

Ala

Asn

Glu
440

Leu

Ile

265

Ile

Thr

Pro

Arg

Leu

345

Val

Tyr

Asn

Val

Lys

425

Leu

30939

Leu

250

Ala

Ile

Pro

Val

Met

330

Phe

Asp

Ala

Lys

Gly

410

Lys

Leu

Glu

Pro

Asn

Gln

Thr

315

Val

Gly

Gly

Ala

Val

395

Lys

Val

Val

-144-

Pro

Arg

Ser

Gly

300

Ile

Thr

Ala

Trp

Asp

380

Asn

Glu

Asp

Leu

Gly

Tyr

Asn

285

Ala

Gly

Gly

Ile

Tyr

365

Gln

Ser

Phe

Asp

Leu
445

Asp

Ala

270

Ala

Ile

Glu

Leu

Ala

350

Gly

Lys

Val

Asn

Gly

430

Glu

Thr

255

Phe

Pro

Asn

Cys

Arg

335

Gly

Tyr

Ser

Ile

Lys

415

Phe

Asn

Ile

Ala

Met

Ser

Pro

320

Asn

Phe

His

Thr

Glu

400

Leu

Ile

Glu



Arg

Val

465

Phe

Asn

Arg

Ile

Ser

545

Cys

Thr

450

Lys

Glu

Gly

Glu

Leu

530

Leu

Arg

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

<220>

<223>

<400>

Leu

Ser

Phe

Thr

Lys

515

Ala

Gly

Ile

32
566
PRT

Asp

Gln

Tyr

Tyr

500

Ile

Ile

Ala

Cys

Trinh ty

32

Phe

Leu

His

485

Asp

Asp

Tyr

Ile

Ile
565

nhan tao

His

Lys

470

Lys

Tyr

Gly

Ser

Ser
550

Asp

455

Asn

Cys

Pro

Val

Thr

535

Phe

A/New York/146/2000

Ser

Asn

Asn

Lys

Lys

520

Val

Trp

Asn

Ala

Asp

Tyr

505

Leu

Ala

Met

30939

Val Lys

Lys Glu
475

Glu Cys

490

Ser Glu

Glu Ser

Ser Ser

Cys Ser
555

Asn

460

Ile

Met

Glu

Met

Leu

540

Asn

Leu

Gly

Glu

Ser

Gly

525

Val

Gly

Tyr

Asn

Ser

Lys

510

Val

Leu

Ser

Glu

Gly

Val

495

Leu

Tyr

Leu

Leu

Lys

Cys

480

Lys

Asn

Gln

Val

Gln
560

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

1

5

10

15

Ala Asp Thr Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Asp Thr

20

25

-145-

30



Val

Leu

Ala

65

Asn

Ala

Ala

Glu

Val

145

Phe

Asn

Leu

Tyr

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Tyr

Leu

Trp

His
210

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Lys

Lys

Ser

Gly

195

Lys

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Gly

Asn

Lys

180

Val

Glu

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Val

Leu

165

Ser

His

Asn

Glu

His

Gly

70

Ser

Pro

Leu

Phe

Thr

150

Leu

Tyr

His

Ala

Lys

Asn

55

Asn

Leu

Lys

Arg

Pro

135

Ala

Trp

Val

Pro

Tyr
215

Asn

40

Gly

Cys

Phe

Asn

Glu

120

Lys

Ser

Leu

Asn

Ser

200

Val

Val

Lys

Ser

Ser

Gly

105

Gln

Asp

Cys

Thr

Lys

185

Asn

Ser

30939

Thr

Leu

Ile

Lys

90

Thr

Leu

Ser

Ser

Glu

170

Lys

Met

Val

Val

Cys

Ala

75

Glu

Cys

Ser

Ser

His

155

Lys

Gly

Gly

Leu

-146-

Thr

Arg

60

Gly

Ser

Tyr

Ser

Trp

140

Asn

Asn

Lys

Asp

Ser
220

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

Gly

Glu

Gln

205

Ser

Ser

Lys

Ile

Ser

Gly

110

Ser

Asn

Lys

Leu

Val

190

Arg

His

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

Ser

Tyr

175

Leu

Ala

Tyr

Asn

Thr

Gly

80

Ile

Phe

Phe

Thr

Ser

160

Pro

Val

Ile

Ser



Arg

225

Glu

Ile

Ala

Met

Ser

305

Pro

Asn

Phe

His

Thr

385

Glu

Leu

Arg

Gly

Ile

Leu

Gly

290

Ser

Lys

Val

Ile

His

370

Gln

Lys

Glu

Phe

Arg

Phe

Ser

275

Glu

Leu

Tyr

Pro

Glu

355

Gln

Asn

Met

Lys

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Arg
420

Pro

Asn

245

Ala

Gly

Asp

Phe

Arg

325

Ile

Gly

Glu

Ile

Thr

405

Met

Glu

230

Tyr

Asn

Phe

Ala

Gln

310

Ser

Gln

Trp

Gln

Asn

390

Gln

Glu

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Thr

Gly

375

Gly

Phe

Asn

Ala

Trp

Asn

Ser

280

Cys

Val

Lys

Arg

Gly

360

Ser

Ile

Thr

Leu

Lys

Thr

Leu

265

Gly

Gln

His

Leu

Gly

345

Met

Gly

Thr

Ala

Asn
425

30939

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg

330

Leu

Ile

Tyr

Asn

Val

410

Lys

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

Phe

Asp

Ala

Lys

395

Gly

Lys

-147-

Lys

Glu

Pro

Ile

Gln

300

Thr

Val

Gly

Gly

Ala

380

Val

Lys

Val

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Asp

Arg

Gly

Tyr

270

Asn

Ala

Gly

Gly

Ile

350

Tyr

Gln

Ser

Phe

Asp
430

Asp

Asp

255

Ala

Ala

Ile

Glu

Leu

335

Ala

Gly

Lys

Ile

Asn

415

Gly

Gln

240

Thr

Phe

Ser

Asn

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

Lys

Phe



Leu Asp

Glu Arg
450

Lys Val
465

Cys Phe

Lys Asn

Asn Arg

Gln Ile
530

Val Ser
545

Gln Cys

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

<220>
<223>

<400>

Ile

435

Thr

Lys

Glu

Gly

Glu

515

Leu

Leu

Arg

33
566
PRT

Trp

Leu

Asn

Phe

Thr

500

Lys

Ala

Gly

Ile

Trinh ty

33

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Ile

Ala

Cys
565

nhan tao

Tyr

Phe

Leu

470

His

Asp

Asp

Tyr

Ile

550

Ile

Asn

His

455

Lys

Lys

Tyr

Gly

Ser

535

Ser

A/New York/653/1996

Ala

440

Asp

Asn

Cys

Pro

Val

520

Thr

Phe

Glu

Leu

Asn

Asn

Lys

505

Lys

Val

Trp

30939

Leu

Asn

Ala

Asn

490

Tyr

Leu

Ala

Met

Leu

Val

Lys

475

Glu

Ser

Glu

Ser

Cys
555

Val

Lys

460

Glu

Cys

Lys

Ser

Ser

540

Ser

Leu

445

Asn

Ile

Met

Glu

Met

525

Leu

Asn

Leu

Leu

Gly

Glu

Ser

510

Gly

Val

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Leu

Ser

Asn

Glu

Gly

480

Val

Leu

Tyr

Leu

Leu
560

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

1

5

10

-148-

15



Ala

Val

Leu

Ala

65

Asn

Ala

Ala

Glu

Val

145

Phe

Asn

Leu

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Tyr

Leu

Trp

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Lys

Lys

Ser

Gly
195

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Gly

Asn

Lys

180

Val

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Val

Leu

165

Ser

His

Ile

Glu

His

Gly

70

Ser

Pro

Leu

Phe

Thr

150

Leu

Tyr

His

Lys

Asn

55

Asn

Leu

Glu

Arg

Pro

135

Ala

Trp

Val

Pro

Tyr

Asn

40

Gly

Cys

Phe

Asn

Glu

120

Lys

Ser

Leu

Asn

Ser
200

His

25

Val

Lys

Ser

Ser

Gly

105

Gln

Glu

Cys

Thr

Asn

185

Asn

30939

Ala

Thr

Leu

Val

Lys

920

Thr

Leu

Ser

Ser

Glu

170

Lys

Ile

Asn

Val

Cys

Ala

75

Glu

Cys

Ser

Ser

His

155

Lys

Glu

Gly

-149-

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Trp

140

Asn

Asn

Lys

Asp

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

Gly

Glu

Gln
205

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Asn

Lys

Leu

Val

190

Arg

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

Ser

Tyr

175

Leu

Ala

Thr

Asn

Thr

Gly

80

Ile

Phe

Phe

Thr

Ser

160

Pro

Val

Ile



Tyr

Arg

225

Glu

Ile

Ala

Met

Ser

305

Pro

Asn

Phe

His

Thr

385

Glu

His

210

Arg

Gly

Ile

Leu

Gly

290

Ser

Lys

Ile

Ile

His

370

Gln

Lys

Thr

Phe

Arg

Phe

Ser

275

Glu

Leu

Tyr

Pro

Glu

355

Gln

Asn

Met

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Asn

Pro

Asn

245

Ala

Gly

Asp

Phe

Arg

325

Ile

Gly

Glu

Ile

Thr
405

Ala

Glu

230

Tyr

Asn

Phe

Ala

Gln

310

Ser

Gln

Trp

Gln

Asp

390

Gln

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Thr

Gly

375

Gly

Phe

Val

Thr

Trp

Asn

Ser

280

Cys

Val

Lys

Arg

Gly

360

Ser

Ile

Thr

Ser

Lys

Thr

Leu

265

Gly

Gln

His

Leu

Gly

345

Met

Gly

Thr

Ala

30939

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg

330

Leu

Ile

Tyr

Asn

Val
410

Val

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

Phe

Asp

Ala

Lys

395

Gly

-150-

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

Gly

Gly

Ala

380

Val

Lys

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

His

Arg

Gly

Tyr

270

Asn

Ala

Gly

Gly

Ile

350

Tyr

Gln

Ser

Phe

Tyr

Asp

Asp

255

Ala

Ala

Ile

Glu

Leu

335

Ala

Gly

Lys

Val

Asn
415

Ser

Gln

240

Thr

Phe

Ser

Asn

Cys

320

Arg

Gly

Tyr

Ser

Ile

400

Lys



Leu

Leu

Glu

Lys

465

Cys

Lys

Asn

Gln

Val

545

Gln

Glu

Asp

Arg

450

Val

Phe

Asn

Arg

Ile

530

Ser

Cys

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

<220>

<223>

Arg

Ile

435

Thr

Lys

Glu

Gly

Glu

515

Leu

Leu

Arg

34
565
PRT
Trinh tu

Arg

420

Trp

Leu

Thr

Phe

Thr

500

Lys

Ala

Gly

Ile

Met

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Ile

Ala

Cys
565

nhan tao

Glu

Tyr

Phe

Leu

470

His

Asp

Asp

Tyr

Ile

550

Ile

Asn

Asn

His

455

Lys

Lys

Tyr

Gly

Ser

535

Ser

A/Beijing/262/1995

Leu

Ala

440

Asp

Asn

Cys

Pro

Val

520

Thr

Phe

Asn

425

Glu

Ser

Asn

Asn

Lys

505

Lys

Val

Trp

30939

Lys

Leu

Asn

Ala

Asn

490

Tyr

Leu

Ala

Met

Lys

Leu

Val

Lys

475

Glu

Ser

Glu

Ser

Cys
555

-151-

Val

Val

Lys

460

Glu

Cys

Glu

Ser

Ser

540

Ser

Asp

Leu

445

Asn

Ile

Met

Glu

Met

525

Leu

Asn

Asp

430

Leu

Leu

Gly

Glu

Ser

510

Gly

Val

Gly

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Leu

Ser

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr

Leu

Leu
560



<400>

34

Met Lys Ala

1

Ala

Val

Leu

Ala

65

Asn

Val

Ala

Glu

Val

145

Tyr

Leu

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Arg

Ser

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Gly

Asn

Asn

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Val

Leu

Ser
180

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Thr

Leu

165

Tyr

Leu

Ile

Glu

His

Gly

70

Ser

Pro

Leu

Phe

Ala

150

Trp

Val

Val

Gly

Lys

Asn

55

Asn

Leu

Glu

Arg

Pro

135

Ser

Leu

Asn

Leu

Tyr

Asn

40

Gly

Cys

Ile

Asn

Glu

120

Lys

Cys

Thr

Asn

Leu

His

25

Val

Lys

Ser

Ser

Gly

105

Gln

Glu

Ser

Glu

Lys
185

30939

Cys Thr
10

Ala Asn

Thr Val

Leu Cys

Val Ala
75

Lys Glu
90

Thr Cys

Leu Ser

Ser Ser

His Asn

155

Lys Asn
170

Glu Lys

-152-

Phe

Asn

Thr

Leu

60

Gly

Ser

Tyr

Ser

Trp

140

Gly

Gly

Glu

Thr

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Lys

Leu

Val

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Asn

Ser

Tyr

Leu
190

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

Ser

Pro

175

Val

Tyr

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe

Thr

Phe

160

Asn

Leu



Trp

His

Arg

225

Gly

Ile

Leu

Asn

Ser

305

Lys

Ile

Ile

His

Gln
385

Gly

Thr

210

Phe

Arg

Phe

Ser

Glu

290

Leu

Tyr

Pro

Glu

Gln

370

Asn

Val

195

Glu

Thr

Ile

Glu

Arg

275

Cys

Pro

Val

Ser

Gly

355

Asn

Ala

His

Asn

Pro

Asn

Ala

260

Gly

Asp

Phe

Arg

Ile

340

Gly

Glu

Ile

His

Ala

Glu

Tyr

245

Asn

Phe

Ala

Gln

Ser

325

Gln

Trp

Gln

Asn

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Lys

Asn

310

Thr

Ser

Thr

Gly

Gly
390

Ser

Val

215

Ala

Trp

Asn

Ser

Cys

295

Val

Lys

Arg

Gly

Ser

375

Ile

Asn

200

Ser

Lys

Thr

Leu

Gly

280

Gln

His

Leu

Gly

Met

360

Gly

Thr

Ile

Val

Arg

Leu

Ile

265

Ile

Thr

Pro

Arg

Leu

345

Met

Tyr

Asn

30939

Arg

Val

Pro

Leu

250

Ala

Ile

Pro

Val

Met

330

Phe

Asp

Ala

Lys

Asp

Ser

Lys

235

Glu

Pro

Thr

Gln

Thr

315

Val

Gly

Gly

Ala

Val
395

-153-

Gln

Ser

220

Val

Pro

Trp

Ser

Gly

300

Ile

Thr

Ala

Trp

Asp

380

Asn

Arg

205

His

Arg

Gly

Tyr

Asn

285

Ala

Gly

Gly

Ile

Tyr

365

Gln

Ser

Ala

Tyr

Gly

Asp

Ala

270

Ala

Ile

Glu

Leu

Ala

350

Gly

Lys

Val

Ile

Ser

Gln

Thr

255

Phe

Pro

Asn

Cys

Arg

335

Gly

Tyr

Ser

Ile

Tyr

Arg

Glu

240

Ile

Ala

Met

Ser

Pro

320

Asn

Phe

His

Thr

Glu
400



Lys Met

Glu Arg

Asp Ile

Arg Thr
450

Val Lys
465

Phe Glu

Asn Gly

Arg Glu

Ile Leu
530

Ser Leu
545

Cys Arg

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

Asn

Arg

Trp

435

Leu

Ser

Phe

Thr

Lys

515

Ala

Gly

Ile

35
600
PRT

Thr

Met

420

Thr

Asp

Gln

Tyr

Tyr

500

Ile

‘Ile

Ala

Cys

Trinh ty

Gln Phe
405

Glu Asn

Tyr Asn

Phe His

Leu Lys
470

His Lys
485

Asp Tyr

Asp Gly

Tyr Ser

Ile Ser

550

Ile
565

nhan tao

Thr

Leu

Ala

Asp

455

Asn

Cys

Pro

Val

Thr

535

Phe

Ala

Asn

Glu

440

Ser

Asn

Asn

Lys

Lys

520

Val

Trp

Val

Lys

425

Leu

Asn

Ala

Asn

Tyr

505

Leu

Ala

Met

30939

Gly

410

Lys

Leu

Val

Lys

Glu

490

Ser

Glu

Ser

Cys

Lys

Val

Val

Lys

Glu

475

Cys

Glu

Ser

Ser

Ser
555

-154-

Glu

Asp

Leu

Asn

460

Ile

Met

Glu

Met

Leu

540

Asn

Phe

Asp

Leu

445

Leu

Gly

Glu

Ser

Gly

525

Val

Gly

Asn

Gly

430

Glu

Tyr

Asn

Ser

Lys

510

Val

Leu

Ser

Lys

415

Phe

Asn

Glu

Gly

Val

495

Leu

Tyr

Leu

Leu

Leu

Leu

Glu

Lys

Cys

480

Lys

Asn

Gln

Val

Gln
560



<220>
<223>

<400>

35

Met Lys Ala

1

Ala

Val

Leu

Ala

65

Asn

Ala

Ala

Glu

Val

145

Phe

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Tyr

Thr

Thr

35

Glu

Leu

Lys

Thr

Tyr

115

Phe

Lys

Arg

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Gly

Asn

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Val

Leu
165

A/Texas/36/1991

Leu

Ile

Glu

His

Gly

Ser

Pro

Leu

Phe

Thr

150

Leu

Val

Gly

Lys

Asn

55

Asn

Leu

Glu

Arg

Pro

135

Thr

Trp

Leu

Tyr

Asn

40

Gly

Cys

Phe

Asn

Glu

120

Lys

Ser

Leu

Leu
His
25

Val
Lys
Ser
Ser
Gly
105
Gln
Glu

Cys

Thr

30939

Cys

10

Ala

Thr

Leu

Val

Lys

90

Thr

Leu

Ser

Ser

Lys
170

Ala

Asn

Val

Cys

Ala

75

Glu

Cys

Ser

Ser

His

155

Lys

-155-

Phe

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Trp

140

Asn

Asn

Thr

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

Gly

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Asn

Lys

Leu

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

Ser

Tyr
175

Tyr

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe

Thr

Ser

160

Pro



Asn

Leu

Tyr

Arg

225

Glu

Ile

Ala

Met

Ser

305

Pro

Asn

Phe

His

Val

Trp

His

210

Arg

Gly

Ile

Leu

Asp

290

Ser

Lys

Ile

Ile

His
370

Ser

Gly

195

Thr

Phe

Arg

Phe

Ser

275

Glu

Leu

Tyr

Pro

Glu

355

Gln

Lys

180

Val

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ser

340

Gly

Asn

Ser

His

Asn

Pro

Asn

245

Ala

Gly

Asp

Phe

Arg

325

Ile

Gly

Glu

Tyr

His

Ala

Glu

230

Tyr

Asn

Phe

Ala

Gln

310

Ser

Gln

Trp

Gln

Val

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Thr

Gly
375

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Val

Lys

Arg

Gly

360

Ser

Asn

185

Asn

Ser

Lys

Thr

Leu

265

Gly

Gln

His

Leu

Gly

345

Met

Gly

30939

Lys

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg

330

Leu

Ile

Tyr

Glu

Gly

Val

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

Phe

Asp

Ala

-156-

Lys

Asp

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

Gly

Gly

Ala
380

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Val

190

Arg

His

Arg

Gly

Tyr

270

Asn

Ala

Gly

Gly

Ile

350

Tyr

Gln

Leu

Ala

Tyr

Asp

Asp

255

Ala

Ala

Ile

Glu

Leu

335

Ala

Gly

Lys

Val

Ile

Ser

Gln

240

Thr

Phe

Ser

Asn

Cys

320

Arg

Gly

Tyr

Ser



Thr

385

Glu

Leu

Leu

Gly

Lys

465

Met

Thr

Asp

Gln

Tyr

545

Tyr

Gln

Lys

Glu

Asp

Arg

450

Val

Glu

Tyr

Phe

Leu

530

His

Asp

Asn

Met

Arg

Ile

435

Thr

Lys

Asn

Asn

His

515

Lys

Lys

Tyr

Ala

Asn

Arg

420

Trp

Leu

Ser

Leu

Ala

500

Asp

Asn

Cys

Pro

Ile

Thr

405

Met

Thr

Asp

Gln

Asn

485

Glu

Ser

Asn

Asn

Lys
565

Asn

390

Gln

Glu

Tyr

Phe

Leu

470

Lys

Leu

Asn

Ala

Asn

550

Tyr

Gly

Phe

Asn

Asn

His

455

Lys

Lys

Leu

Val

Lys

535

Glu

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Val

Val

Lys

520

Glu

Cys

Glu

Thr

Ala

Asn

425

Glu

Ser

Asn

Asp

Leu

505

Asn

Ile

Met

Glu

30939

Asn

Val

410

Lys

Leu

Asn

Ala

Asp

490

Leu

Leu

Gly

Glu

Ser
570

Lys

395

Gly

Lys

Leu

Val

Lys

475

Gly

Glu

Tyr

Asn

Ser

555

Lys

-157-

Val

Lys

Val

Val

Lys

460

Glu

Phe

Asn

Glu

Gly

540

Val

Leu

Asn

Glu

Asp

Leu

445

Asn

Ile

Leu

Glu

Lys

525

Cys

Lys

Asn

Ser

Phe

Asp

430

Leu

Leu

Gly

Asp

Arg

510

Val

Phe

Asn

Arg

Val

Asn

415

Gly

Glu

Tyr

Asn

Ile

495

Thr

Lys

Glu

Gly

Gly
575

Ile

400

Lys

Phe

Asn

Glu

Gly

480

Trp

Leu

Ser

Phe

Thr
560

Lys



30939

Ile Asp Gly Val Lys Leu Glu Ser Met Gly Val Tyr Gln Ile Leu Ala

580

Ile Tyr Ser Thr Val Ala Ser Ser

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

<220>
<223>

<400>

595

36
566
PRT

Trinh tu nhan tao

A/Singapore/6/1986

36

Met Lys Ala

1

Ala

Val

Leu

Ala

65

Asn

Ala

Ala

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr
115

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Leu

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Val

Gly

Lys

Asn

55

Asn

Leu

Glu

Arg

600

Leu

Tyr

Asn

40

Gly

Cys

Phe

Asn

Glu
120

585

Leu

His

25

Val

Lys

Ser

Ser

Gly

105

Gln

Cys Ala
10

Ala Asn

Thr Val

Leu Cys

Ile Ala

75

Lys Lys
90

Thr Cys

Leu Ser

-158-

Phe

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Thr

Ser

His

45

Leu

Trp

Trp

Pro

Val
125

590

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

Asp

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe



Glu

Val

145

Phe

Asn

Leu

Tyr

Arg

225

Glu

Ile

Ala

Met

Ser

305

Pro

Arg

130

Thr

Tyr

Leu

Trp

His

210

Arg

Gly

Ile

Leu

Asp

290

Ser

Lys

Phe

Lys

Arg

Ser

Gly

195

Thr

Phe

Arg

Phe

Ser

275

Glu

Leu

Tyr

Glu

Gly

Asn

Lys

180

Val

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ile

Val

Leu

165

Ser

His

Asn

Pro

Asn

245

Ala

Gly

Asp

Phe

Arg
325

Phe

Thr

150

Leu

Tyr

His

Ala

Glu

230

Tyr

Asn

Phe

Ala

Gln

310

Ser

Pro

135

Ala

Trp

Val

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Lys

Ser

Leu

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Val

Lys

Glu

Cys

Thr

Asn

185

Asn

Ser

Lys

Thr

Leu

265

Gly

Gln

His

Leu

30939

Ser

Ser

Lys

170

Lys

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg
330

Ser

His

155

Lys

Glu

Gly

Val

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

-159-

Trp

140

Lys

Asn

Lys

Asp

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

Pro

Gly

Gly

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Asn

Arg

Ser

Val

190

Arg

His

Arg

Gly

Tyr

270

Asn

Ala

Gly

Gly

His

Ser

Tyr

175

Leu

Ala

Tyr

Asp

Asp

255

Ala

Ala

Ile

Glu

Leu
335

Thr

Ser

160

Pro

Val

Ile

Asn

Gln

240

Thr

Phe

Ser

Asn

Cys

320

Arg



Asn

Phe

His

Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Asn

Ile

Ile

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Asn

Arg

Pro

Glu

355

Gln

Asn

Met

Arg

Ile

435

Thr

Lys

Glu

Gly

Glu
515

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr

500

Lys

Ile

Gly

Glu

Ile

Thr

405

Met

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Gln

Trp

Gln

Asn

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asp

Asp

Ser

Thr

Gly

375

Gly

Phe

Asn

Asn

His

455

Lys

Lys

Tyr

Gly

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Cys

Pro

Val
520

Gly

345

Met

Gly

Thr

Ala

Asn

425

Glu

Ser

Asn

Asn

Lys

505

Lys

30939

Leu

Ile

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala

Asn

490

Tyr

Leu

Phe

Asp

Ala

Lys

395

Gly

Lys

Leu

Val

Lys

475

Glu

Ser

Glu

-160-

Gly

Gly

Ala

380

Val

Lys

Val

Val

Lys

460

Glu

Cys

Glu

Ser

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Met
525

Ile

350

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser

510

Gly

Ala

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Gly

Tyr

Ser

Ile

400

Lys

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr



30939

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

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

Gln Cys Arg Ile Cys Ile
565

<210> 37

<211> 506

<212> PRT

<213> Trinh ty nhan tao

220>
<223> A/Chile/1/1983

<400> 37
Met Lys Ala Lys Leu Leu Val Leu Leu Cys Ala Leu Ser Ala Thr Asp

1 5 10 15

Ala Asp Thr Ile 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 Asp Asn His Asn Gly Lys Leu Cys Lys Leu Lys Gly Ile
50 55 60

Ala Pro Leu Gln Leu Gly Lys Cys Ser Ile Ala Gly Trp Ile Leu Gly
65 70 75 80

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

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

-161-



Ala

Glu

Gln

145

Ser

Val

Pro

Trp

Ser

225

Gly

Ile

Thr

Ala

Trp
305

Asp

Val

130

Lys

His

Arg

Gly

Tyr

210

Asn

Ala

Gly

Gly

Ile

290

Tyr

Tyr

115

Leu

Thr

Tyr

Asn

Asp

195

Ala

Ala

Ile

Glu

Leu

275

Ala

Gly

Glu

Val

Ile

Asn

Gln

180

Thr

Phe

Ser

Asn

Cys

260

Arg

Gly

Tyr

Glu

Leu

Tyr

Arg

165

Glu

Ile

Ala

Met

Ser

245

Pro

Asn

Phe

His

Leu

Trp

Arg

150

Arg

Gly

Ile

Leu

Asp

230

Ser

Lys

Ile

Ile

His
310

Arg

Gly

135

Lys

Phe

Arg

Phe

Ser

215

Glu

Leu

Tyr

Pro

Glu

295

Gln

Glu

120

Val

Glu

Thr

Ile

Glu

200

Arg

Cys

Pro

Val

Ser

280

Gly

Asn

Ser

His

Asn

Pro

Asn

185

Ala

Gly

Asp

Phe

Arg

265

Ile

Gly

Glu

30939

Tyr

His

Ala

Glu

170

Tyr

Asn

Phe

Ala

Gln

250

Ser

Gln

Trp

Gln

Val

Pro

Tyr

155

Ile

Tyr

Gly

Gly

Lys

235

Asn

Thr

Ser

Thr

Gly
315

-162-

Asn

Ser

140

Val

Ala

Trp

Asn

Ser

220

Cys

Val

Lys

Arg

Gly

300

Ser

Asn

125

Asn

Ser

Lys

Thr

Leu

205

Gly

Gln

His

Leu

Gly

285

Met

Gly

Lys

Ile

Val

Arg

Leu

190

Ile

Ile

Thr

Pro

Arg

270

Leu

Ile

Tyr

Glu

Glu

Val

Pro

175

Leu

Ala

Ile

Pro

Val

255

Met

Phe

Asp

Ala

Lys

Asp

Ser

160

Lys

Glu

Pro

Thr

Gln

240

Thr

Val

Gly

Gly

Ala
320



Asp

Asn

Glu

Asp

Leu

385

Asn

Ile

Met

Glu

Met

465

Leu

Asn

Gln

Ser

Phe

Asp

370

Leu

Leu

Gly

Glu

Ser

450

Gly

Val

Gly

Lys

Ile

Asn

355

Gly

Glu

Tyr

Asn

Ser

435

Lys

Val

Leu

Ser

Ser

Ile

340

Lys

Phe

Asn

Glu

Gly

420

Val

Leu

Tyr

Leu

Leu
500

Thr

325

Glu

Leu

Leu

Glu

Lys

405

Cys

Lys

Asn

Gln

Val

485

Gln

Gln

Lys

Glu

Asp

Arg

390

Val

Phe

Asn

Arg

Ile

470

Ser

Cys

Asn

Met

Lys

Ile

375

Thr

Lys

Glu

Gly

Glu

455

Leu

Leu

Arg

Ala

Asn

Arg

360

Trp

Leu

Ser

Phe

Thr

440

Lys

Ala

Gly

Ile

Ile

Thr

345

Met

Thr

Asp

Gln

Tyr

425

Tyr

Ile

Ile

Ala

Cys
505

30939

Asn

330

Gln

Glu

Tyr

Phe

Leu

410

His

Asp

Asp

Tyr

Ile

490

Ile

Gly

Phe

Asn

Asn

His

395

Lys

Lys

Tyr

Gly

Ser

475

Ser

-163-

Ile

Thr

Leu

Ala

380

Asp

Asn

Cys

Pro

Val

460

Thr

Phe

Thr

Ala

Asn

365

Glu

Ser

Asn

Asn

Lys

445

Lys

Val

Trp

Asn

Val

350

Lys

Leu

Asn

Ala

Asn

430

Tyr

Leu

Ala

Met

Lys

335

Gly

Lys

Leu

Val

Lys

415

Glu

Ser

Glu

Ser

Cys
495

Val

Lys

Val

Val

Lys

400

Glu

Cys

Glu

Ser

Ser

480

Ser



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

<220>
<223>

<400>

38
566
PRT

Trinh tu nhan tao

A/Baylor/11515/1982

38

Met Lys Ala

1

Ala

Val

Leu

Ala

65

Asn

Ala

Ala

Glu

Val
145

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Arg

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Gly

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Val

Leu

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Phe

Thr
150

Val

Gly

Lys

Asn

55

Lys

Leu

Glu

Arg

Pro

135

Ala

Leu

Tyr

Asn

40

Gly

Cys

Phe

Asn

Glu

120

Lys

Ser

Leu

His

25

Val

Lys

Ser

Ser

Gly

105

Gln

Glu

Cys

30939

Cys

10

Ala

Thr

Leu

Ile

Lys

90

Thr

Leu

Ser

Ser

Ala

Asn

Val

Cys

Ala

75

Lys

Cys

Ser

Ser

His
155

-164-

Leu

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Trp

140

Lys

Ser

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Lys

Lys

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

Ser

Asp

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe

Ser

Ser
160



Phe

Asn

Leu

Tyr

Arg

225

Glu

Ile

Ala

Met

Ser

305

Pro

Asn

Phe

Tyr

Leu

Trp

Arg

210

Arg

Gly

Ile

Leu

Asp

290

Ser

Lys

Ile

Ile

Arg

Ser

Gly

195

Lys

Phe

Arg

Phe

Ser

275

Glu

Leu

Tyr

Pro

Glu
355

Asn

Lys

180

Val

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ser

340

Gly

Leu

165

Ser

His

Asn

Pro

Asn

245

Ala

Gly

Asp

Phe

Arg

325

Ile

Gly

Leu

Tyr

His

Ala

Glu

230

Tyr

Asn

Phe

Ala

Gln

310

Ser

Gln

Trp

Trp

Val

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Thr

Leu

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Val

Lys

Arg

Gly
360

Thr

Asp

185

Asn

Ser

Lys

Thr

Leu

265

Gly

Gln

His

Leu

Gly

345

Met

30939

Glu

170

Lys

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg

330

Leu

Ile

Lys

Glu

Glu

Val

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

Phe

Asp

-165-

Asn

Lys

Asp

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

Gly

Gly

Gly

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Trp
365

Ser

Val

190

Lys

His

Arg

Gly

Tyr

270

Asn

Ala

Gly

Gly

Ile

350

Tyr

Tyr

175

Leu

Thr

Tyr

Asp

Asp

255

Ala

Val

Ile

Glu

Leu

335

Ala

Gly

Pro

Val

Ile

Asn

Gln

240

Thr

Phe

Ser

Asn

Cys

320

Arg

Gly

Tyr



His

Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Asn

Gln

Val
545

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Asn

Arg

Ile

530

Ser

Gln

Asn

Met

Lys

Ile

435

Thr

Lys

Glu

Gly

Glu

515

Leu

Leu

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr

500

Lys

Ala

Gly

Glu

Ile

Thr

405

Met

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Ile

Ala

Gln

Asn

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asp

Asp

Tyr

Ile
550

Gly

375

Gly

Phe

Asn

Asn

His

455

Lys

Lys

Tyr

Gly

Ser

535

Ser

Ser

Ile

Thr

Leu

Ala

4490

Asp

Asn

Cys

Pro

Val

520

Thr

Phe

Gly

Thr

Ala

Asn

425

Glu

Ser

Asn

Asn

Lys

505

Lys

Val

Trp

30939

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala

Asn

490

Tyr

Leu

Ala

Met

Ala

Lys

395

Gly

Lys

Leu

Val

Lys

475

Glu

Ser

Glu

Ser

Cys
555

-166-

Ala

380

Val

Lys

Val

Val

Lys

460

Glu

Cys

Glu

Ser

Ser

540

Ser

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Met

525

Leu

Asn

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser

510

Gly

Val

Gly

Lys

Val

Asn

Ser

Ile
400

Lys

415 -

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Leu

Ser

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr

Leu

Leu
560



Gln Cys Arg Ile Cys Ile

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

<220>
<223>

<400>

39
505
PRT

Trinh ty nhan tao

565

A/Brazil/11/1978

39

Lys Ala Lys

1

Asp

Asp

Leu

Pro

65

Pro

Glu

Asp

Arg

Thr

Thr

Glu

50

Leu

Glu

Thr

Tyr

Phe
130

Ile

Val

35

Asp

Gln

Cys

Pro

Glu

115

Glu

Leu

Cys

20

Leu

Ser

Leu

Glu

Asn

100

Glu

Ile

Leu

Ile

Glu

His

Gly

Ser

85

Ser

Leu

Phe

Val

Gly

Lys

Asn

Lys

70

Leu

Glu

Arg

Pro

Leu

Tyr

Asn

Gly

55

Cys

Phe

Asn

Glu

Lys
135

Leu

His

Val

40

Lys

Ser

Ser

Gly

Gln

120

Glu

Cys

Ala

25

Thr

Leu

Ile

Lys

Thr

105

Leu

Arg

30939

Ala

10

Asn

Val

Cys

Ala

Lys

90

Cys

Ser

Ser

Leu

Asn

Thr

Arg

Gly

75

Ser

Tyr

Ser

Trp

-167-

Ser

Ser

His

Leu

60

Trp

Trp

Pro

Val

Pro
140

Ala

Thr

Ser

45

Lys

Ile

Ser

Gly

Ser

125

Lys

Thr

Asp

30

Val

Gly

Leu

Tyr

Tyr

110

Ser

His

Asp

15

Thr

Asn

Ile

Gly

Ile

95

Phe

Phe

Asn

Ala

Val

Leu

Ala

Asn

80

Ala

Ala

Glu

Ile



Thr

145

Tyr

Leu

Trp

Arg

Arg

225

Gly

Ile

Leu

Asp

Ser

305

Lys

Ile

Arg

Arg

Ser

Gly

Lys

210

Phe

Arg

Phe

Ser

Glu

290

Leu

Tyr

Pro

Gly

Asn

Lys

Val

195

Glu

Thr

Ile

Glu

Arg

275

Cys

Pro

Val

Ser

Val

Leu

Ser

180

His

Asn

Pro

Asn

Ala

260

Gly

Asp

Phe

Arg

Ile
340

Thr

Leu

165

Tyr

His

Ala

Glu

Tyr

245

Asn

Phe

Thr

Gln

Ser

325

Gln

Ala

150

Trp

Val

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Lys

Asn

310

Thr

Ser

Ser

Leu

Asn

Ser

Val

215

Ala

Trp

Asn

Ser

Cys

295

Val

Lys

Arg

Cys

Thr

Asn

Asn

200

Ser

Lys

Thr

Leu

Gly

280

Gln

His

Leu

Gly

Ser

Glu

Lys

185

Ile

Val

Arg

Leu

Ile

265

Ile

Thr

Pro

Arg

Leu
345

30939

His

Lys

170

Glu

Glu

Val

Pro

Leu

250

Ala

Ile

Pro

Val

Met

330

Phe

Lys

155

Asn

Lys

Asp

Ser

Lys

235

Glu

Pro

Thr

Gln

Thr

315

Val

Gly

-168-

Gly

Gly

Glu

Gln

Ser

220

Val

Pro

Trp

Ser

Gly

300

Ile

Thr

Ala

Lys

Ser

Val

Lys

205

Asn

Arg

Gly

Tyr

Asn

285

Ala

Gly

Gly

Ile

Ser

Tyr

Leu

190

Thr

Tyr

Gly

Asp

Ala

270

Ala

Ile

Glu

Leu

Ala
350

Ser

Pro

175

Val

Ile

Asn

Gln

Thr

255

Phe

Ser

Asn

Cys

Arg

335

Gly

Phe

160

Asn

Leu

Tyr

Arg

Glu

240

Ile

Ala

Met

Ser

Pro

320

Asn

Phe



Ile

His

Gln

385

Lys

Glu

Asp

Arg

Val

465

Val

Gly

Glu

Gln

370

Asn

Met

Lys

Ile

Thr

450

Lys

Leu

Ser

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

<220>
<223>

Gly

355

Asn

Ala

Asn

Arg

Trp

435

Leu

Ser

Leu

Leu

40
566
PRT

Gly

Glu

Ile

Thr

Met

420

Thr

Asp

Gln

Val

Gln
500

Trinh tu

Trp

Gln

Asn

Gln

405

Glu

Tyr

Phe

Leu

Ser

485

Cys

nhan tao

Thr

Gly

Gly

390

Phe

Asn

Asn

His

Lys

470

Leu

Arg

A/USSR/90/1977

Gly

Ser

375

Ile

Thr

Leu

Ala

Asp

455

Asn

Gly

Ile

Met

360

Gly

Thr

Ala

Asn

Glu

440

Ser

Asn

Ala

Cys

Ile

Tyr

Asn

Val

Lys

425

Leu

Asn

Ala

Ile

Ile
505

30939

Asp Gly

Ala Ala

Lys Val
395

Gly Lys
410

Lys Vval

Leu Val

Val Lys

Lys Glu

475

Ser Phe
490

-169-

Trp

Asp

380

Asn

Glu

Asp

Leu

Asn

460

Ile

Trp

Tyr

365

Gln

Ser

Phe

Asp

Leu

445

Leu

Gly

Met

Gly

Lys

Val

Asn

Gly

430

Glu

Tyr

Asn

Cys

Tyr

Ser

Ile

Lys

415

Phe

Asn

Glu

Gly

Ser
495

His

Thr

Glu

400

Leu

Leu

Glu

Lys

Leu

480

Asn



<400>

40

Met Lys Ala

1

Ala

Val

Leu

Ala

65

Asn

Ala

Ala

Glu

Val

145

Phe

Asn

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Tyr

Leu

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Arg

Arg

Ser

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Gly

Asn

Lys
180

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Val

Leu

165

Ser

Leu

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Phe

Thr

150

Leu

Tyr

Val

Gly

Lys

Asn

55

Lys

Leu

Glu

Arg

Pro

135

Ala

Trp

Val

Leu

Tyr

Asn

40

Gly

Cys

Phe

Asn

Glu

120

Lys

Ser

Leu

Asn

Leu

His

25

Val

Lys

Asn

Ser

Gly

105

Gln

Glu

Cys

Thr

Asn
185

30939

Cys Ala
10

Ala Asn

Thr Val

Leu Cys

Ile Ala
75

Lys Lys
90

Thr Cys

Leu Ser

Arg Ser

Ser His

155

Glu Lys
170

Lys Glu

-170-

Leu

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Trp

140

Lys

Asn

Lys

Ser

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

Gly

Glu

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Lys

Lys

Ser

Val
190

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

Ser

Tyr

175

Leu

Asp

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe

Asn

Ser

160

Pro

Val



Leu

Tyr

Arg

225

Ala

Ile

Ala

Met

Ser

305

Pro

"Asn

Phe

His

Thr
385

Trp

Arg

210

Arg

Gly

Ile

Leu

Asp

290

Ser

Lys

Ile

Ile

His

370

Gln

Gly

195

Lys

Phe

Arg

Phe

Asn

275

Glu

Leu

Tyr

Pro

Glu

355

Gln

Asn

Val

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ser

340

Gly

Asn

Ala

His

Asn

Pro

Asn

245

Ala

Gly

Asp

Phe

Arg

325

Ile

Gly

Glu

Ile

His

Ala

Glu

230

Tyr

Asn

Phe

Thr

Gln

310

Ser

Gln

Trp

Gln

Asn
390

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Thr

Gly

375

Gly

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Ile

Lys

Arg

Gly

360

Ser

Ile

Asn

Ser

Glu

Thr

Leu

265

Gly

Gln

His

Leu

Gly

345

Met

Gly

Thr

30939

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg

330

Leu

Ile

Tyr

Asn

Glu

Val

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

Phe

Asp

Ala

Lys
395

-171-

Asp

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

Gly

Gly

Ala

380

Val

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Asn

Lys

Asn

Arg

Gly

His

270

Asn

Ala

Gly

Gly

Ile

350

Tyr

Gln

Ser

Thr

Tyr

Gly

Asp

255

Ala

Ala

Ile

Glu

Leu

335

Ala

Gly

Lys

Val

Ile

Asn

Gln

240

Thr

Phe

Ser

Asn

Cys

320

Arg

Gly

Tyr

Ser

Ile
400



Glu Lys

Leu Glu

Leu Asp

Glu Arg
450

Lys Val
465

Cys Phe

Lys Asn

Asn Arg

Gln Ile
530

Val Ser
545

Gln Cys

Met

Lys

Ile

435

Thr

Lys

Glu

Gly

Glu

515

Leu

Leu

Arg

<210> 41

<211>
212>
<213>

566
PRT

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr

500

Lys

Ala

Gly

Ile

Trinh tu

Thr Gln
405

Met Glu

Thr Tyr

Asp Phe

Gln Leu

470

Tyr His
485

Tyr Asp

Ile Asp

Ile Tyr

Ala Ile

550

Cys Ile
565

nhan tao

Phe

Asn

Asn

His

455

Lys

Lys

Tyr

Gly

Ser

535

Ser

Thr

Leu

Ala

440

Asp

Asn

Cys

Pro

Val

520

Thr

Phe

Ala

Asn

425

Glu

Ser

Asn

Asn

Lys

505

Lys

Val

Trp

30939

Val

410

Lys

Leu

Asn

Ala

Asn

490

Tyr

Leu

Ala

Met

Gly

Lys

Leu

Val

Lys

475

Glu

Ser

Glu

Ser

Cys
555

-172-

Lys

Val

Val

Lys

460

Glu

Cys

Glu

Ser

Ser

540

Ser

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Met

525

Leu

Asn

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser

510

Gly

Val

Gly

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Leu

Ser

Lys

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr

Leu

Leu
560



<220>
<223>

<400>

41

Met Lys Ala

1

Ala

Val

Leu

Ala

65

Asn

Ala

Ala

Glu

Val

145

Phe

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Thr

Tyr

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Lys

Arg

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Gly

Asn

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Val

Leu
165

Leu

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Phe

Thr

150

Leu

A/New Jersey/8/1976

Val

Gly

Lys

Asn

55

Asn

Leu

Glu

Arg

Pro

135

Ala

Trp

Leu

Tyr

Asn

40

Gly

Cys

Phe

Asn

Glu

120

Lys

Ser

Leu

Leu

His

25

Val

Lys

Ser

Ser

Gly

105

Gln

Glu

Cys

Thr

30939

Cys

10

Ala

Thr

Leu

Ile

Lys

90

Thr

Leu

Ser

Ser

Lys
170

Ala

Asn

Val

Cys

Ala

75

Lys

Cys

Ser

Ser

His

155

Lys

-173-

Phe

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Trp

140

Lys

Asn

Thr

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Gly

Gly

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Asn

Arg

Ser

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

Ser

Tyr
175

Asp

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe

Thr

Ser

160

Pro



Asn

Leu

Tyr

Arg

225

Glu

Ile

Ala

Met

Ser

305

Pro

Asn

Phe

His

Leu

Trp

His

210

Arg

Gly

Ile

Leu

Asp

290

Ser

Lys

Ile

Ile

His
370

Ser

Gly

195

Thr

Phe

Arg

Phe

Ser

275

Glu

Leu

Tyr

Pro

Glu

355

Gln

Lys

180

Val

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ser

340

Gly

Asn

Ser

His

Asn

Pro

Asn

245

Ala

Gly

Asp

Phe

Arg

325

Ile

Gly

Glu

Tyr

His

Ala

Glu

230

Tyr

Asn

Phe

Ala

Gln

310

Ser

Gln

Trp

Gln

Val

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Thr

Gly
375

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Val

Lys

Arg

Gly

360

Ser

Asn

185

Asn

Ser

Lys

Thr

Leu

265

Gly

Gln

His

Leu

Gly

345

Met

Gly

30939

Lys

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg

330

Leu

Ile

Tyr

Glu

Gly

Val

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

Phe

Asp

Ala

-174-

Lys

Asp

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

Gly

Gly

Ala
380

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Trp

365

Asp

Val

190

Arg

His

Arg

Gly

Tyr

270

Asn

Ala

Gly

Gly

Ile

350

Tyr

Gln

Leu

Ala

Tyr

Asp

Asp

255

Ala

Ala

Ile

Glu

Leu

335

Ala

Gly

Lys

Val

Ile

Asn

Gln

240

Thr

Phe

Ser

Asn

Cys

320

Arg

Gly

Tyr

Ser



Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Asn

Gln

Val

545

Gln

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Asn

Arg

Ile

530

Ser

Cys

Asn
Met
Arg
Ile
435
Thr
Lys
Glu
Gly
Glu
515
Leu

Leu

Arg

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr

500

Lys

Ala

Gly

Ile

Ile

Thr

405

Met

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Ile

Ala

Cys
565

Asn

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asp

Asp

Tyr

Ile

550

Ile

Gly

Phe

Asn

Asn

His

455

Lys

Lys

Tyr

Gly

Ser

535

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Cys

Pro

Val

520

Thr

Phe

Thr

Ala

Asn

425

Glu

Ser

Asn

Asn

Lys

505

Lys

Val

Trp

30939

Asn

Val

410

Lys

Leu

Asn

Ala

Asn

490

Tyr

Leu

Ala

Met

Lys

395

Gly

Lys

Leu

Val

Lys

475

Glu

Ser

Glu

Ser

Cys
555

-175-

Val

Lys

Val

Val

Lys

460

Glu

Cys

Glu

Ser

Ser

540

Ser

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Met

525

Leu

Asn

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser

510

Gly

Val

Gly

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Leu

Ser

Ile

400

Lys

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr

Leu

Leu
560



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

<220>
<223>

<400>
Met Lys

1

Ala Asp

Val Asp

Leu Leu
50

Ala Pro
65

Asn Pro

Ala Glu

Ala Asp

Glu Arg

130

Thr Arg
145

42
565
PRT

Trinh ty nhan tao

A/Denver/1957

42

Ala

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Gly

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Val

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Thr

Leu

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Phe

Ala
150

Ile

Gly

Lys

Asn

55

Asn

Leu

Glu

Arg

Pro

135

Ala

Leu

Tyr

Asn

40

Gly

Cys

Leu

Asn

Glu

120

Lys

Cys

Leu

His

25

Val

Lys

Asn

Ser

Gly

105

Gln

Glu

Pro

30939

Cys Ala

10

Ala Asn

Thr Val

Leu Cys

Ile Ala

75

Asn Arg

90

Thr Cys

Leu Ser

Arg Ser

His Ala
155

-176-

Leu

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Trp

140

Arg

Ser

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Lys

Ala

Thr

30

Ser

Lys

Val

Ser

Gly

110

Ser

Asn

Ser

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Asp

Ser

His

Ser

Asp

Thr

Asn

Lys

Gly

80

Ile

Phe

Phe

Thr

Phe
160



Tyr

Leu

Trp

Arg

Arg

225

Gly

Ile

Leu

Asp

Ser

305

Lys

Ile

Ile

Lys

Ser

Gly

Lys

210

Phe

Arg

Phe

Ser

Glu

290

Leu

Tyr

Pro

Glu

Asn

Arg

Val

195

Asp

Thr

Met

Glu

Arg

275

Cys

Pro

Val

Ser

Gly
355

Leu

Ser

180

His

Asn

Pro

Asn

Ala

260

Gly

Asp

Phe

Arg

Val

340

Gly

Val

165

Tyr

His

Ala

Glu

Tyr

245

Thr

Pro

Thr

Gln

Ser

325

Gln

Trp

Trp

Val

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Lys

Asn

310

Thr

Ser

Thr

Leu

Asn

Ser

Val

215

Ala

Trp

Asn

Ser

Cys

295

Ile

Lys

Arg

Gly

Thr

Asn

Asn

200

Ser

Lys

Thr

Leu

Gly

280

Gln

His

Leu

Gly

Met
360

Glu

Gln

185

Ile

Val

Arg

Leu

Ile

265

Ile

Thr

Pro

Arg

Leu

345

Met

30939

Ala

170

Glu

Glu

Val

Pro

Leu

250

Ala

Ile

Pro

Val

Met

330

Phe

Asp

Asn

Lys

Glu

Ser

Lys

235

Glu

Pro

Thr

Gln

Thr

315

Val

Gly

Gly

-177-

Gly

Glu

Gln

Ser

220

Val

Pro

Trp

Ser

Gly

300

Ile

Thr

Ala

Trp

Ser

Val

Arg

205

Asn

Arg

Gly

Tyr

Asn

285

Ala

Gly

Gly

Ile

Tyr
365

Tyr

Leu

190

Ala

Tyr

Asp

Asp

Ala

270

Ala

Ile

Glu

Leu

Ala

350

Gly

Pro

175

Val

Leu

Asn

Gln

Thr

255

Phe

Pro

Asn

Cys

Arg

335

Gly

Tyr

Asn

Leu

Tyr

Arg

Ser

240

Ile

Ala

Leu

Ser

Pro

320

Asn

Phe

His



His

Gln

385

Lys

Glu

Asp

Arg

Val

465

Phe

Asn

Arg

Ile

Ser
545

Gln

370

Asn

Met

Lys

Ile

Thr

450

Lys

Glu

Gly

Glu

Leu

530

Leu

Asn

Ala

Asn

Arg

Trp

435

Leu

Asn

Phe

Thr

Lys

515

Ala

Gly

Glu

Ile

Thr

Met

420

Thr

Asp

Gln

Tyr

Tyr

500

Ile

Ile

Ala

Gln

Asn

Gln

405

Glu

Tyr

Phe

Leu

His

485

Asp

Asp

Tyr

Ile

Gly

Gly

390

Phe

Asn

Asn

His

Arg

470

Lys

Tyr

Gly

Ser

Ser
550

Ser

375

Ile

Thr

Leu

Ala

Asp

455

Asn

Cys

Pro

Val

Thr

535

Phe

Gly

Thr

Ala

Asn

Glu

449

Ser

Asn

Asp

Lys

Lys

520

Val

Trp

Tyr

Asn

Val

Lys

425

Leu

Asn

Ala

Asn

Tyr

505

Leu

Ala

Met

30939

Ala Ala

Lys Val
395

Gly Lys

410

Lys Val

Leu Val

Val Lys

Lys Glu

475

Glu Cys

490

Ser Glu

Glu Ser

Ser Ser

Cys Ser
555

-178-

Asp

380

Asn

Glu

Asp

Leu

Asn

460

Leu

Met

Glu

Met

Leu

540

Asn

Gln

Ser

Phe

Asp

Leu

445

Leu

Gly

Glu

Ser

Gly

525

Val

Gly

Lys

Val

Asn

Gly

430

Glu

Tyr

Asn

Ser

Lys

510

Val

Leu

Ser

Ser

Ile

Lys

415

Phe

Asn

Glu

Gly

Val

495

Leu

Tyr

Leu

Leu

Thr

Glu

400

Leu

Met

Glu

Lys

Cys

480

Lys

Asn

Arg

Val

Gln
560



Cys Arg Ile Cys Ile

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

<220>
<223>

<400>
Met Lys
1

Ala Asp

Val Asp

Leu Leu

50

Ala Pro

65

Asn Pro

Ala Glu

Ala Asp

Glu Arg
130

43
566
PRT

Trinh ty nhan tao

565

A/Albany/4835/1948

43

Ala

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Lys

Ile

20

Val

Asp

Gln

Cys

Pro

100

Glu

Glu

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Ile

Leu

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Phe

Val

Gly

Lys

Asn

55

Lys

Leu

Glu

Arg

Pro
135

Leu

Tyr

Asn

40

Gly

Cys

Phe

Asn

Glu

120

Lys

Leu

His

25

Val

Lys

Asn

Ser

Gly

105

Gln

Glu

30939

Cys

10

Ala

Thr

Leu

Ile

Lys

%0

Thr

Leu

Arg

Ala

Asn

Val

Cys

Ala

75

Lys

Cys

Ser

Ser

-179-

Leu

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Trp
140

Ser

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Lys

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Tyr

Ser

His

Asp

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe

Asn



Ile

145

Phe

Asn

Leu

Tyr

Arg

225

Ala

Ile

Ala

Met

Ser

305

Pro

Asn

Thr

Tyr

Leu

Trp

Arg

210

Arg

Gly

Ile

Leu

Asp

290

Ser

Lys

Ile

Arg

Arg

Asn

Gly

195

Lys

Phe

Arg

Phe

Ser

275

Glu

Leu

Tyr

Pro

Gly

Asn

Lys

180

Val

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ser
340

Val

Leu

165

Ser

His

Asn

Pro

Asn

245

Ala

Gly

Asp

Phe

Arg

325

Ile

Thr

150

Leu

Tyr

His

Ala

Glu

230

Tyr

Asn

Phe

Thr

Gln

310

Ser

Gln

Ala

Trp

Val

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Ala

Leu

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Ile

Lys

Arg

Cys

Thr

Asn

185

Asn

Ser

Glu

Thr

Leu

265

Gly

Gln

His

Leu

Gly
345

30939

Ser

Glu

170

Lys

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg

330

Leu

His

155

Lys

Glu

Glu

Val

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

Phe

-180-

Lys

Asn

Lys

Asp

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

Gly

Gly

Gly

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Lys

Ser

Val

190

Lys

Asn

Arg

Gly

His

270

Asn

Ala

Gly

Gly

Ile
350

Ser

Tyr

175

Leu

Thr

Tyr

Gly

Asp

255

Ala

Ala

Ile

Glu

Leu

335

Ala

Ser

160

Pro

Val

Leu

Asn

Gln

240

Thr

Phe

Ser

Asn

Cys

320

Arg

Gly



Phe

His

Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Asn

Gln

Ile

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Asn

Arg

Ile
530

Glu

355

Gln

Asn

Met

Lys

Ile

435

Thr

Lys

Glu

Gly

Glu

515

Leu

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr

500

Lys

Ala

Gly

Glu

Ile

Thr

405

Met

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Ile

Trp

Gln

Asn

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asp

Asp

Tyr

Thr

Gly

375

Gly

Phe

Asn

Asn

His

455

Lys

Lys

Tyr

Gly

Ser
535

Gly

360

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Cys

Pro

Val

520

Thr

Met

Gly

Thr

Ala

Asn

425

Glu

Ser

Asn

Asn

Lys

505

Lys

Val

30939

Ile Asp

Tyr Ala

Asn Lys

395

Val Gly

410

Lys Lys

Leu Leu

Asn Val

Ala Lys

475

Asn Glu

490

Tyr Ser

Leu Glu

Ala Ser

-181-

Gly

Ala

380

Val

Lys

Val

Val

Lys

460

Glu

Cys

Glu

Ser

Ser
540

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Met

525

Leu

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser

510

Gly

Val

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Leu

Tyr

Ser

Ile

400

Lys

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr

Leu



30939

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

545

550

Gln Cys Arg Ile Cys Ile

<216>
<211>
<212>
<213>

<220>
<223>

<400>

44
566
PRT

Trinh ty nhan tao

A/FortMonmouth/1/1947

44

Met Lys Ala Lys

1

Ala

Val

Leu

Ala

65

Asn

Ala

Ala

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Thr Ile
20

Thr Val
35

Glu Asp

Leu Gln

Glu Cys

Thr Pro

100

Tyr Glu
115

565

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Glu

Leu

Ile

Glu

His

Gly

70

Ser

Ser

Leu

Ile

Gly

Lys

Asn

55

Lys

Leu

Glu

Arg

Leu

Tyr

Asn

40

Gly

Cys

Leu

Asn

Glu
120

Leu

His

25

Val

Lys

Asn

Ser

Gly

105

Gln

555

Cys Ala
10

Ala Asn

Thr Val

Leu Cys

Ile Ala

75

Lys Arg
90

Ala Cys

Leu Ser

-182-

Leu

Asn

Thr

Arg

60

Gly

Ser

Tyr

Ser

Thr

Ser

His

45

Leu

Trp

Trp

Pro

Val
125

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly

110

Ser

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Asp

Ser

560

Asp

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe



Glu

Ile

145

Phe

Lys

Leu

Tyr

Arg

225

Ala

Ile

Ala

Met

Ser

305

Pro

Arg

130

Thr

Tyr

Leu

Trp

Arg

210

Arg

Gly

Ile

Leu

Asp

290

Ser

Lys

Phe

Arg

Lys

Ser

Gly

195

Lys

Phe

Arg

Phe

Ser

275

Glu

Leu

Tyr

Glu

Gly

Asn

Lys

180

Val

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Val

Ile

Val

Leu

165

Ser

His

Asn

Pro

Asn

245

Ala

Asp

Asp

Phe

Lys
325

Phe

Thr

150

Leu

Tyr

His

Ala

Glu

230

Tyr

Asn

Phe

Thr

Gln

310

Ser

Pro

135

Ala

Trp

Val

Pro

Tyr

215

Ile

Gly

Gly

Lys

295

Asn

Thr

Lys

Ala

Leu

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Ile

Lys

Glu

Cys

Thr

Asn

185

Asn

Ser

Glu

Thr

Leu

265

Gly

Gln

His

Leu

30939

Arg

Ser

Glu

170

Lys

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg
330

Ser

His

155

Thr

Glu

Glu

Val

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

-183-

Trp.

140

Ala

Asp

Lys

Asp

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

Pro

Gly

Gly

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Lys

Lys

Ser

Val

190

Lys

Asn

Arg

Gly

Tyr

270

Asn

Ala

Gly

Gly
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Ser

Tyr

175

Leu

Thr

Tyr

Gly

Asp

255

Ala

Ala

Ile

Glu

Leu
335

Asn

Ser

160

Pro

Val

Leu

Asn

Gln

240

Thr

Phe

Ser

Asn

Cys
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Asn

Phe

His

Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Asn

Ile
Ile
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370
Gln
Lys
Glu
Asp
Arg
450
Val
Phe

Asn

Arg

Pro

Glu

355

Gln

Asn

Met

Lys

Ile

435

Thr

Lys

Glu

Gly

Glu
515

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Asn

Phe

Thr

500

Lys

Ile

Gly

Glu

Ile

Thr

405

Met

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Gln

Trp

Gln

Asn

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asp

Asp

Ser

Thr

Gly

375

Trp

Phe

Asn

Asn

His

455

Arg

Lys

Tyr

Gly

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Cys

Pro

Val
520

Gly

345

Met

Gly

Thr

Ala

Asn

425

Glu

Ser

Asn

Asn

Lys

505

Lys

30939

Leu

Ile

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala

Asn

490

Tyr

Leu

Phe

Asp

Ala

Lys

395

Gly

Lys

Leu

Val

Lys

475

Glu

Ser

Glu

-184-

Gly

Gly

Ala

380

Val

Lys

Val

Val

Lys

460

Glu

Cys

Glu

Ser

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Met
525

Ile

350

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser

510

Gly

Ala

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Gly

Tyr

Ser

Ile

400

Lys

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr



Gln Ile Leu Ala Ile

530

Val Ser Leu Gly Ala

545

Gln Cys Arg Ile Cys

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

<220>
<223>

<400>
Met Lys
1

Ala Asp

Val Asp

Leu Leu
50

Ala Pro
65

Asn Pro

Ala Glu

45
566
PRT

Trinh ty nhan tao
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30939

Tyr Ser Thr Val Ala Ser Ser Leu Val Leu Leu

535

540

Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu

550

Ile
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45

Ala Lys

Thr Ile
20

Thr Val

35

Glu Asp

Leu Gln

Glu Cys

Thr Pro
100

Leu

Cys

Leu

Ser

Leu

Glu

85

Asn

Leu

Ile

Glu

His

Gly

70

Ser

Ser

Ile

Gly

Lys

Asn

55

Lys

Leu

Glu

Leu

Tyr

Asn

40

Gly

Cys

Leu

Asn

Leu
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25

Val

Lys

Asn

Ser

Gly
105
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Cys Ala Leu
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Ala Asn Asn

Thr Val Thr

Leu Cys Arg
60

Ile Ala Gly
75

Lys Arg Ser
90

Ala Cys Tyr

-185-

Ser

Ser

His

45

Leu

Trp

Trp

Pro

Ala

Thr

30

Ser

Lys

Ile

Ser

Gly
110

Thr

15

Asp

Val

Gly

Leu

Tyr

95

Asp
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Asp

Thr

Asn

Ile

Gly

80

Ile

Phe



Ala

Glu

Ile

145

Phe

Asn

Leu

Tyr

Arg

225

Ala

Ile

Ala

Met

Ser
305

Asp

Arg

130

Asp

Tyr

Leu

Trp

Arg

210

Arg

Gly

Ile

Leu

Asp

290

Ser

Tyr

115

Phe

Ile

Lys

Asn

Gly

195

Lys

Phe

Arg

Phe

Asn

275

Glu

Leu

Glu

Glu

Gly

Asn

Lys

180

Val

Glu

Thr

Ile

Glu

260

Arg

Cys

Pro

Glu

Ile

Val

Leu

165

Ser

His

Asn

Pro

Asn

245

Ala

Gly

Asp

Phe

Leu

Phe

Thr

150

Leu

Tyr

His

Ala

Glu

230

Tyr

Asn

Ile

Thr

Gln
310

Arg

Pro

135

Ala

Trp

Val

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Glu

120

Lys

Ala

Leu

Asn

Pro

200

Val

Ala

Trp

Asn

Ser

280

Cys

Ile

Gln

Gly

Cys

Thr

Lys

185

Asn

Ser

Glu

Thr

Leu

265

Gly

Gln

His

30939

Leu

Arg

Ser

Glu

170

Lys

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Ser

Ser

His

155

Lys

Glu

Glu

Val

Pro

235

Leu

Ala

Ile

Pro

Phe
315
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Ser

Trp

140

Ala

Asp

Lys

Asn

Ser

220

Lys

Glu

Pro

Thr

Gln

300

Thr

Val

125

Pro

Gly

Gly

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Ser

Glu

Lys

Ser

Val
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Lys

Asn

Arg

Gly

Tyr

270

Asn

Ala

Gly
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Ser

Tyr
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Leu

Thr

Tyr

Gly
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255

Ala
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Ile
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Phe
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160
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Ile

Leu

Asn

Gln

240

Thr

Phe
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Cys
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Phe
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Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Lys

Lys
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370

Gln

Lys

Glu

Asp

Arg

450

Val
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Asn

Tyr
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Glu

355

Gln

Asn

Met

Lys

Ile

435

Thr

Lys

Glu

Gly

Val

Ser

340

Gly
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Ala

Asn

Arg

420

Trp

Leu

Asn

Phe

Thr
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Arg

325

Ile

Gly

Glu

Ile

Thr

405

Met

Thr

Asp

Gln

Tyr

485

Tyr

Ser

Gln

Trp

Gln

Asn

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asp

Thr

Ser

Asp

Gly

375

Gly

Phe

Asn

Asn

His

455

Arg

Lys

Tyr

Lys
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Gly

360

Ser

Ile

Thr

Leu

Ala

440
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Asn
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Leu

Gly

345

Met

Gly

Thr

Ala

Asn

425

Glu

Ser

Asn

Asn

Lys
505

30939

Arg

330

Leu

Ile

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala
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Phe

Met
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Lys

395

Gly

Lys

Leu

Val

Lys

475

Glu

Ser
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Val

Gly

Gly

Ala

380

Val

Lys
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Val

Lys

460
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Glu

Thr

Ala

Trp

365
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Asn

Glu

Asp

Leu

445
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Ile

Met

Glu

Gly

Ile

350

Tyr
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Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser
510

Leu

335
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Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Arg

Gly

Tyr
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Ile

400

Lys

Phe

Asn

Glu

Gly
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Val

Leu



Asn Arg Glu Lys Ile

515

Gln Ile Leu Ala Ile

530

Val Ser Leu Gly Ala

545

Gln Cys Arg Ile Cys

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

<220>
<223>

<400>
Met Lys
1

Ala Asp
Val Asp

Leu Leu
50

Ala Pro
65

Asn Pro

46
566
PRT

Trinh ty nhan tao
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A/Weiss/1943
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Ala Arg

Thr Ile
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Thr Ile

35

Glu Asp

Leu Gln

Glu Cys

Leu
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Leu

Ser

Leu

Glu
85

Asp

Tyr

Ile

550

Ile

Leu

Ile

Glu

His

Gly

70

Ser

Gly

Ser

535

Ser

Val

Gly

Lys

Asn

55

Lys

Leu

30939
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Thr

Phe

Leu

Tyr

Asn

40

Gly

Cys

Leu

Val Ala Ser

Trp Met Cys

Leu
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25

Val

Lys

Asn

Ser

Cy
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555

s Ala

Ala Asn

Th

Le

r Val

u Cys

Ile Ala

75

Glu Arg
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-188-

Ser

Ser

540

Ser

Leu

Asn

Thr

Arg

60

Gly

Ser

Met Gly Val Tyr

525

Leu

Asn

Ala

Ser

His

45

Leu

Trp

Trp

Val Leu Leu

Gly Ser Leu

Ala

Thr

30

Ser

Lys

Ile

Ser

Thr
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Asp

Val

Gly

Leu

Tyr
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560

Asp

Thr

Asn

Ile

Gly

80
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Val

Thr

Glu

Thr

145

Phe

Asn

Leu

Tyr

Arg

225

Ala

Ile

Ala

Met

Glu

Asp

Arg

130

Ala

Tyr

Leu

Trp

Gln

210

Arg

Gly

Ile

Leu

His
290

Ile

Tyr

115

Phe

Arg

Arg

Lys

Gly

195

Lys

Phe

Arg

Phe

Ser

275

Glu

Pro

100

Glu

Glu

Gly

Asn

Asn

180

Val

Glu

Thr

Met

Glu

260

Arg

Cys

Asn

Glu

Ile

Val

Leu

165

Ser

His

Asn

Pro

Asn

245

Ala

Gly

Asp

Ser

Leu

Phe

Thr

150

Leu

Tyr

His

Ala

Glu

230

Tyr

Asn

Phe

Thr

Glu

Arg

Pro

135

Ala

Trp

Val

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys
295

Asn

Glu

120

Lys

Ala

Leu

Asn

Ser

200

Val

Ala

Trp

Asn

Ser

280

Cys

Gly

105

Gln

Glu

Cys

Thr

Lys

185

Ser

Ser

Glu

Thr

Leu

265

Gly

Gln

30939

Thr

Leu

Ser

Ser

Glu

170

Lys

Ile

Val

Arg

Leu

250

Ile

Ile

Thr

Cys

Ser

Ser

His

155

Lys

Gly

Lys

Val

Pro

235

Leu

Ala

Ile

Pro

-189-

Tyr

Ser

Trp

140

Ala

Asp

Lys

Glu

Ser

220

Lys

Glu

Pro

Thr

Gln
300

Pro

Val

125

Pro

Gly

Gly

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Gly

110

Ser

Lys

Lys

Ser

Val

190

Gln

Asn

Arg

Gly

Tyr

270

Asn

Ala

Asp

Ser

His

Ser

Tyr

175

Leu

Thr

Tyr

Asp

Asp

255

Ala

Ala

Ile

Phe

Phe

Asn

Ser

160

Pro

Val

Leu

Asn

Gln

240

Thr

Phe

Ser

Asn



Ser

305

Pro

Asn

Phe

His

Thr

385

Glu

Leu

Leu

» Glu

Lys

465

Cys

Ser

Lys

Ile

Ile

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Leu

Tyr

Pro

Glu

355

Gln

Asn

Met

Lys

Ile

435

Thr

Lys

Glu

Pro

Val

Ser

340

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Phe

Arg

325

Ile

Gly

Glu

Ile

Thr

405

Met

Thr

Asp

Gln

Tyr
485

Gln

310

Ser

Gln

Trp

Gln

Asn

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asn

Thr

Ser

Thr

Gly

375

Gly

Phe

Asn

Asn

His

455

Arg

Lys

Ile

Lys

Arg

Gly

360

Ser

Ile

Thr

Leu

Ala

440

Asp

Asn

Cys

His

Leu

Gly

345

Met

Gly

Thr

Ala

Asn

425

Glu

Ser

Asn

Asn

30939

Pro

Arg

330

Leu

Ile

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala

Asn
490

Val

315

Met

Phe

Asp

Ala

Lys

395

Gly

Lys

Leu

Val

Lys

475

Glu

-190-

Thr

Val

Gly

Gly

Ala

380

Val

Lys

Val

Ile

Lys

460

Glu

Cys

Ile

Thr

Ala

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Gly

Gly

Ile

350

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Glu

Leu

335

Ala

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser
495

Cys
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Arg

Gly

Tyr

Ser

Ile

400

Asn
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Asn

Glu

Gly
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Val



Lys

Asn

Gln

Val
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Gln

Asn

Arg

Ile

530

Ser

Cys
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<211>
<212>
<213>

<220>
<223>

<400>

Gly Thr
500

Glu Lys
515

Leu Ala

Leu Gly

Arg Ile

47
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PRT

Trinh ty nhan tao

Tyr

Ile

Ile
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Cys
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A/Iowa/1943
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Met Lys Ala Arg

1

Ala Asp Thr Ile

20

Val Asp Thr Val

35

Leu Leu Glu Asp

50

Ala Pro Leu Gln

65

Leu

Cys

Leu

Ser

Leu

Asp

Asp

Tyr

Ile

550

Ile

Leu

Ile

Glu

His

Gly
70

Tyr

Gly

Ser

535

Ser

Val

Gly

Lys

Asn

55

Lys

Pro

Val

520

Thr

Phe

Leu

Tyr

Asn

40

Gly

Cys

Lys

505

Lys

Val

Trp

Leu

His

25

Val
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Asn

30939

Tyr

Leu

Ala

Met

Cys
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Thr

Leu
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Glu

Ser
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Ala

Asn

Val
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Ala
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Glu

Ser

Ser

540

Ser

Leu

Asn

Thr

Arg
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Gly

Glu

Met

525

Leu

Asn

Ala

Ser

His

45

Leu

Trp

Ser
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Gly

Val

Gly

Ala

Thr

30

Ser

Lys

Ile

Lys

Val

Leu

Ser

Thr
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Asp

Val

Gly

Leu

Leu

Tyr

Leu

Leu
560

Asp

Thr

Asn

Ile

Gly
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Asn

Val

Ile

Glu

Thr

145

Tyr

Leu

Trp

Gln

Arg

225

Gly

Met

Leu

Pro

Glu

Asp

Arg

130

Gly

Arg

Asn

Gly

Lys

210

Phe

Arg

Phe

Ser

Glu

Thr

Tyr

115

Phe

Gly

Asn

Asn

Val

195

Glu

Thr

Ile

Glu

Arg
275

Cys

Pro

100

Glu

Glu

Val

Leu

Ser

180

His

Asn

Pro

Asn

Ala

260

Gly

Glu

85

Asn

Glu

Ile

Thr

Leu

165

Tyr

His

Ala

Glu

Tyr

245

Asn

Phe

Ser

Ser

Leu

Phe

Ala

150

Trp

Val

Pro

Tyr

Ile

230

Tyr

Gly

Gly

Leu

Glu

Arg

Ser

135

Ala

Leu

Asn

Ser

Val

215

Ala

Trp

Asn

Ser

Leu

Asn

Glu
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Lys

Cys

Thr

Lys

Asn

200

Ser

Glu

Thr

Leu

Gly
280

Ser

Gly

105

Gln

Glu

Ser

Glu

Lys

185

Ile

Val

Arg

Leu

Ile

265

Ile

30939

Glu

90

Thr

Leu

Ser

His

Lys

170

Gly

Lys

Val

Pro

Leu

250

Ala

Ile

Arg

Cys

Ser

Ser

Ala

155

Asp

Lys

Asp

Ser

Lys

235

Lys

Pro

Thr

-192-

Ser

Tyr

Ser

Trp

140

Gly

Gly

Glu

Gln

Ser

220

Val

Pro

Trp

Ser

Trp

Pro

Val

125

Pro

Lys

Ser

Val

Gln

205

Asn

Arg

Gly

Tyr

Asn
285

Ser

Gly

110

Ser

Lys

Ser

Tyr

Leu

190

Thr

Tyr

Gly

Asp

Ala

270

Ala

Tyr
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Asp

Ser

His

Ser

Pro

175

Val

Leu

Asn

Gln

Thr

255

Phe

Ser

Ile

Phe

Phe

Thr

Phe
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Asn

Leu

Tyr

Arg

Ala

240

Ile
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His

Ser

305

Lys

Ile

" Ile

His

Gln

385

Lys

Glu

Asp

Arg

Val
465

Glu

290

Leu

Tyr

Pro

Glu

Gln

370

Asn

Met

Lys

Ile

Thr

450

Lys

Cys

Pro

Val

Ser

Gly

355

Asn

Ala

Asn

Arg

Trp

435

Leu

Asn

Asp

Phe

Arg

Ile

340

Gly

Glu

Ile

Thr

Met

420

Thr

Asp

Gln

Thr

Gln

Ser

325

Gln

Trp

Gln

Asn

Gln

405

Glu

Tyr

Phe

Leu

Lys

Asn

310

Thr

Ser

Thr

Gly

Gly

390

Phe

Asn

Asn

His

Arg
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Cys

295

Ile

Lys

Arg

Gly

Ser

375

Ile

Thr

Leu

Ala
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Asn

Gln

His

Leu

Gly
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Thr
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Asn
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Asn
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Arg

Leu

345
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Val

Lys

425

Leu

Asn
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30939

Pro

Val

Met

330

Phe
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Ala

Lys

Gly

410

Lys

Leu

Val

Lys

Gln

Thr

315

Val

Gly

Gly

Ala

Val
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Lys

Val

Val

Lys

Glu
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Gly
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Ile

Thr

Ala

Trp

Asp

380

Asn

Glu

Asp

Leu

Asn

460

Ile

Ala

Gly

Gly

Ile

Tyr

365

Gln

Ser

Phe
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Leu

445

Leu

Gly

Ile

Glu

Leu
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350

Gly

Lys

Val

Asn

Gly

430

Glu

Tyr

Asn

Asn

Cys

Arg

335

Gly

Tyr

Ser

Ile

Asn

415

Phe

Asn

Glu

Gly

Ser

Pro
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Thr

Glu
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Leu

Leu

Glu

Lys
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Phe Glu

Asn Gly

Arg Glu

Ile Leu
530

Ser Leu
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Cys Arg
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<212>
<213>
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Phe

Thr

Lys

515

Ala
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Ile
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Tyr

Tyr
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485

Asp
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Tyr

Ile

Ile
565
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Ser
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Pro

Val

Thr

535

Phe

Met Lys Ala Arg Leu Leu Val

1

5

Ala Asp Thr Ile Cys Ile Gly
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Val Asp Thr Ile Leu Glu Lys

35

Leu Leu Glu Asp Ser His Asn
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55

Asn

Lys

Lys

520

Ala

Trp

Leu
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Asn

Val
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Phe
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Leu
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Thr
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Leu

Trp

Gln
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Arg
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Thr
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Arg
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195
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Phe
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Pro
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Glu

Glu

Gly

Asn

Asn
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Val

Glu

Thr

Met

Glu
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Leu

Glu
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Asn
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Val

Leu
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Asn

Pro

Asn

245
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Leu
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Thr
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Leu
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Ala
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Tyr

Asn
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Leu
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Trp

Val
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215
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Leu
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Val
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Trp
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Gln
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Thr

Leu
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90
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Leu
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Lys

Ile

Val
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Trp
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Trp
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Thr
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Leu
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Leu
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Trp
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Thr
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Lys
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Ile
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Gly
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Leu

Val
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Val
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Glu
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Met Lys Ala
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Val

Leu
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Asn
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Thr
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Leu
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Glu
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Thr
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Glu
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Glu
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Val
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Rico/8/1934
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Leu
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Asn

Glu

Ile

Thr

Leu
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Leu

Ile

Glu

His

Gly
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Pro

Ser

Leu

Phe
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150

Trp

Val

Gly

Lys

Asn

55

Lys

Leu

Glu

Arg
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135

Ala

Leu

Leu

Tyr
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40

Gly
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Leu

Asn
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Lys
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Thr

Leu
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Gly

105

Gln

Glu

Ser
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Thr

Leu
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His
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Asn
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Arg
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Leu
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Trp
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Leu

Trp
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Pro
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Thr
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Leu
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Asn
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Trp
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Gly
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Trp
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Trp
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Leu

190

Asn

Tyr

Asp

Asp

Ala

270

Ala

Ile

Glu

Leu

Ala

350

Gly

Lys

Val

Leu

Asn

Gln

Thr

255

Phe

Ser

Asn

Cys

Arg

335

Gly

Tyr

Ser

Leu

Tyr

Arg

Ala

240

Ile

Ala

Met

Ser

Pro

320

Asn

Phe

His

Thr



Gln

385

Lys

Glu

Asp

Arg

Val

465

Phe

Asn

Arg

Ile

Ser

545

Cys

Asn

Met

Lys

Ile

Thr

450

Lys

Glu

Gly

Glu

Leu

530

Leu

Arg

Ala

Asn

Arg

Trp

435

Leu

Ser

Phe

Thr

Lys

515

Ala

Gly

Ile

Ile

Ile

Met

420

Thr

Asp

Gln

Tyr

Tyr

500

Val

Ile

Ala

Cys

Asn

Gln

405

Glu

Tyr

Phe

Leu

His

485

Asp

Asp

Tyr

Ile

Ile
565

Gly

390

Phe

Asn

Asn

His

Lys

470

Lys

Tyr

Gly

Ser

Ser
550

Ile

Thr

Leu

Ala

Asp

455

Asn

Cys

Pro

Val

Thr

535

Phe

Thr

Ala

Asn

Glu

440

Ser

Asn

Asp

Lys

Lys

520

Val

Trp

Asn

Val

Asn

425

Leu

Asn

Ala

Asn

Tyr

505

Leu

Ala

Met

30939

Lys

Gly

410

Lys

Leu

Val

Lys

Glu

490

Ser

Glu

Ser

Cys

-199-

Val

395

Lys

Val

Val

Lys

Glu

475

Cys

Glu

Ser

Ser

Ser
555

Asn

Glu

Asp

Leu

Asn

460

Ile

Met

Glu

Met

Leu

540

Asn

Ser

Phe

Asp

Leu

445

Leu

Gly

Glu

Ser

Gly

525

Val

Gly

Val

Asn

Gly

430

Glu

Tyr

Asn

Ser

Lys

510

Ile

Leu

Ser

Ile

Lys

415

Phe

Asn

Glu

Gly

Val

495

Leu

Tyr

Leu

Leu

Glu

400

Leu

Leu

Glu

Lys

Cys

480

Arg

Asn

Gln

Val

Gln
560



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

<220>
<223>

<400>

50
565
PRT

Trinh ty nhan tao

A/WSN/1933

50

Met Lys Ala

1

Ala

Val

Leu

Ala

65

Asn

Val

Ile

Glu

Phe
145

Asp

Asp

Leu

50

Pro

Pro

Glu

Asp

Arg

130

Asn

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Gly

Lys

Ile

20

Ile

Asp

Gln

Cys

Pro

100

Glu

Glu

Val

Leu

Cys

Phe

Arg

Leu

Asp

85

Asn

Glu
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Thr
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Pro
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Gly
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Leu
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Gly
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Gly
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Tyr
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245

Thr
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Thr

Gln
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Trp

Trp
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Tyr
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Lys

Asn
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Thr

Tyr
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Leu

Asn
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Trp

Asn
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Thr
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Thr
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Thr
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Gly

-201-

Asp
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Val
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Trp
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Thr
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Tyr

Leu
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Lys

Leu

Tyr

Arg

His

240

Ile

Ala

Met

Ser

Pro

320

Asn

Phe

His



His
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Thr
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Leu
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Arg

Trp
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Leu
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Thr
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Thr
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Thr
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Asn
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Tyr

Phe

Leu

His

485

Asp

Asp

Tyr

Ile

Gly
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Lys
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Thr

Leu
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Asn
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Cys
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Ser
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Ser
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Asn

Glu
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Leu

Asn
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Ile

Met
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Leu
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Asn

Gln
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Phe
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Leu
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Leu
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Glu

Ser
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Val
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Lys

Val

Asn

Gly

430

Glu

Tyr

Asn

Ser

Lys
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Val

Leu

Ser
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Ile

Asn

415

Phe

Asn

Glu

Gly

Val

495

Leu

Tyr

Leu

Leu

Thr

Glu
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Leu
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Lys
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Arg

Asn
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Cys Arg Ile Cys Ile
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65

Asn

Val

Ile

Glu

Asp

Asp

Leu
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Pro

Pro

Glu

Asp

Lys
130

Thr

Thr

35

Glu

Leu

Glu

Thr

Tyr

115

Phe

Arg

Ile

20

Val

Asp

Gln

Cys

Ser

100

Glu

Glu

Leu

Cys

Leu

Ser

Leu

Asp

85

Asn

Glu

Ile

Leu

Ile

Glu

His

Gly

70

Leu

Ser

Leu

Phe

Val

Gly

Lys

Asn

55

Lys

Leu

Glu

Arg

Pro
135

Leu

Tyr

Asn

40

Gly

Cys

Leu

Asn

Glu

120

Lys

Leu

His

25

Val

Lys

Asn

Thr

Gly

105

Gln

Thr
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Cys Ala

Ala Asn

Thr Val

Leu Cys

Ile Ala

75

Ala Ser

90

Thr Cys

Leu Ser

Ser Ser

-203-

Phe

Asn

Thr

Lys

60

Ser

Tyr

Ser

Trp
140

Ala

Ser

His

45

Leu

Trp

Trp

Pro

Val

125

Pro

Ala

Thr

30

Ser

Lys

Leu

Ser

Gly

110

Ser

Asn

Thr

15

Asp

Val

Gly

Leu

Tyr

Asp

Ser

His

Asn

Thr

Asn

Ile

Gly

80

Ile

Phe

Phe
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Thr

145

Phe

Lys

Leu

Tyr

Arg

225

Ala

Ile

Ala

Val

Ser

305

Pro

Asn

Thr

Tyr

Leu

Trp

Gln

210

Arg

Gly

Thr

Leu

His

290

Ser

Lys

Ile

Lys

Arg

Ser

Gly

195

Asn

Phe

Arg

Phe

Asn

275

Asp

Leu

Tyr

Pro

Gly

Asn

Lys

180

Val

Ala

Thr

Met

Glu

260

Arg

Cys

Pro

Val

Ser
340

Val

Leu

165

Ser

His

Asp

Pro

Asn

245

Ala

Gly

Asn

Phe

Arg

325

Ile

Thr
150

Leu

Tyr

His

Ala

Glu

230

Tyr

Thr

Ser

Thr

Gln

310

Ser

Gln

Ala

Trp

Val

Pro

Tyr

215

Ile

Tyr

Gly

Gly

Lys

295

Asn

Thr

Ser

Ala

Leu

Asn

Pro

200

Val

Ala

Trp

Asn

Ser

280

Cys

Ile

Lys

Arg

Cys

Thr

Asn

185

Thr

Ser

Ala

Thr

Leu

265

Gly

Gln

His

Leu

Gly
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Ser

Lys

170

Lys

Gly

Val

Arg

Leu

250

Ile

Ile

Thr

Pro

Arg

330

Leu

Tyr

155

Lys

Gly

Thr

Gly

Pro

235

Leu

Ala

Ile

Pro

Val

315

Met

Phe
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Gly

Lys

Asp

Ser

220

Lys

Glu

Pro

Thr

His

300

Thr

Ala

Gly

Gly

Ser

Glu

Gln

205

Ser

Val

Pro

Trp

Ser

285

Gly

Ile

Thr

Ala

Ala

Ser

Val

190

Gln

Lys

Arg

Gly

Tyr

270

Asp

Ala

Gly

Gly

Ile
350

Ser

Tyr

175

Leu

Ser

Tyr

Asp

Asp

255

Ala

Ala

Ile

Glu

Leu

335

Ala

Ser

160

Pro

Val

Leu

Asn

Gln

240

Thr

Phe

Pro

Asn

Cys

320

Arg

Gly



Phe

His

Thr

385

Glu

Leu

Leu

Glu

Lys

465

Cys

Arg

Asn

Gln

Ile

His

370

Gln

Lys

Glu

Asp

Arg

450

Val

Phe

Asn

Arg

Ile
530

Glu

355

Gln

Asn

Met

Arg

Ile

435

Thr

Lys

Glu

Gly

Glu

515

Leu

Gly

Asn

Ala

Asn

Arg

420

Trp

Leu

Ser

Phe

Thr

500

Glu

Ala

Gly

Glu

Ile

Thr

405

Ile

Thr

Asp

Gln

Tyr

485

Tyr

Ile

Ile

Trp

Gln

Asp

390

Gln

Glu

Tyr

Phe

Leu

470

His

Asp

Asp

Tyr

Thr

Gly

375

Gly

Phe

Asn

Asn

His

455

Lys

Lys

Tyr

Gly

Ser
535

Gly

360

Ser

Ile

Thr

Leu

Ala

449

Asp

Asn

Cys

Pro

Val

520

Thr

Met

Gly

Thr

Ala

Asn

425

Glu

Ser

Asn

Asp

Lys

505

Lys

Val

30939

Ile

Tyr

Asn

Val

410

Lys

Leu

Asn

Ala

Asp

490

Tyr

Leu

Ala

Asp

Ala

Lys

395

Gly

Lys

Leu

Val

Lys

475

Ala

Ser

Glu

Ser

-205-

Gly

Ala

380

Val

Lys

Val

Val

Arg

460

Glu

Cys

Glu

Ser

Ser
540

Trp

365

Asp

Asn

Glu

Asp

Leu

445

Asn

Ile

Met

Glu

Met

525

Leu

Tyr

Gln

Ser

Phe

Asp

430

Leu

Leu

Gly

Glu

Ser

510

Gly

Val

Gly

Lys

Val

Asn

415

Gly

Glu

Tyr

Asn

Ser

495

Lys

Val

Leu

Tyr

Ser

Ile

400

Asn

Phe

Asn

Glu

Gly

480

Val

Leu

Tyr

Leu



30939

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

545

550

Gln Cys Arg Ile Cys Ile

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

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
221>
<222>
<223>

<400>

565

52
17
PRT
Trinh ty nhan

dau hiéu tap

(1)..(1)

Xaa c6 thé 1a

dau hiéu tap

(5)..(5)

Xaa c6 thé 13

dau hiéu tap

(8)..(8)

Xaa c6 thé 1a

dau hiéu tap
(12)..(12)
Xaa c6 thé 13

dau hiéu tap
(14)..(15)
Xaa c6 thé 13

ddu hiéu tap
(17)..(17)
Xaa c6 thé 13

52

tao

axit

axit

axit

axit

axit

axit

amin

amin

amin

amin

amin

amin

bat

bat

bat

bat

bat

bat

co

co6

555

cdc gbc axit amin 402-418 cla HA cua virut

trong tu

trong tu

trong tu

trong tu

trong tu

trong tv

560

cum thudc typ huyét thanh H1

nhién

nhién

nhién

nhién

nhién

nhién

Xaa Asn Thr Gln Xaa Thr Ala Xaa Gly Lys Glu Xaa Asn Xaa Xaa Glu

-206-



Xaa

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

<220>
<223>

<220>
<221>
222>
<223>

<220>
221>
222>
<223>

<220>
221>
222>
<223>

<220>
<221>
222>
<223>

<220>
221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
221>
222>
223>

53
292
PRT
Trinh ty nhan tao

HA nhéd

D3U HI&U TaP
(56)..(56)
x=E, I, K, V, A, T

D4U HI&U TaP
(59)..(59)

I, K, R, T, F, N, S, Y

D3U HIEU TaP
(71)..(71)

x=D, F, V, Y, A, I, N, S, T

D4U HI&U TaP
(72)..(72)

x= I, K, R, T, E, G, V

DU HI&U TaP
(121)..(121)
x=E, K, M, V, R, T

D&U HI&U TaP
(125)..(125)

x=F, I, N, S, T, Y, H,

D3U HI&U TaP
(128)..(128)

x=A, G, I, R, T, V, F, S

30939

10

-207-

15



<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

222>

<223>

<400>

D5U HI&U TaP
(131)..(131)

x= F,I,N, S, T, Y, G,

dau hiéu tap
(132)..(132)

Xaa c6 thé 13

DU HI&U TaP
(134)..(134)

X=H,

I,

LJ N)

dau hiéu tap

53

Asp Thr Ile

1

Asp

Leu

Met

Phe

65

Asp

Ala

Thr

Glu

Val

50

Gly

Gly

Ala

Val

Asn

35

Thr

Ala

Trp

Asp

Cys

Leu

20

Gly

Gly

Ile

Tyr

Gln
100

- (135)..(135)
Xaa c6 thé 13

Ile

Glu

Gly

Leu

Ala

Gly

85

Lys

30939

E, K, V

axit amin bat ky c6 trong ty nhién

axit amin bat ky c6 trong ty nhién

Gly

Lys

Gly

Arg

Gly

70

Tyr

Ser

Tyr

Asn

Gly

Asn

55

Xaa

His

Thr

His

Val

Lys

40

Xaa

Xaa

His

Gln

Ala

Thr

25

Tyr

Pro

Glu

Gln

Asn
105

Asn

10

Val

Val

Ser

Gly

Asn

90

Ala

Asn

Thr

Cys

Xaa

Gly

75

Glu

Ile

-208-

Ser

His

Ser

Gln

60

Trp

Gln

Asn

Thr

Ser

Ala

45

Ser

Thr

Gly

Gly

Asp

Val

30

Lys

Gln

Gly

Ser

Ile
110

Thr

15

Asn

Leu

Gly

Met

Gly

95

Thr

Val

Leu

Arg

Leu

Val

80

Tyr

Asn



Lys

Gly

Ile

145

Leu

Val

Lys

Glu

Ser

225

Arg

Gly

Arg

His

Val

Lys

130

Glu

Val

Lys

Glu

Cys

210

Glu

Asp

Ser

Lys

His
290

<210>

Asn

115

Glu

Glu

Leu

Asn

Ile

195

Met

Glu

Tyr

Gly

Asp

275

His

54

Ser

Xaa

Ile

Leu

Leu

180

Glu

Ser

Lys

Tyr

260

His

Val

Asn

Glu

Glu

165

Tyr

Asn

Ser

Lys

Asp

245

Ile

Glu

Ile

Lys

Ser

150

Asn

Glu

Gly

Val

Leu

230

Asp

Pro

Trp

Glu

Xaa

135

Lys

Glu

Lys

Cys

Lys

215

Asn

Asp

Glu

Val

Lys

120

Glu

Gln

Arg

Val

Phe

200

Asn

Arg

Asp

Ala

Leu
280

Xaa

Arg

Ile

Thr

Lys

185

Glu

Gly

Glu

Lys

Pro

265

Leu

30939

Asn

Met

Trp

Leu

170

Ser

Phe

Thr

Lys

Leu

250

Arg

Ser

-209-

Thr

Lys

Cys

155

Asp

Gln

Tyr

Tyr

Ile

235

Val

Asp

Thr

Gln

Gln

140

Tyr

Phe

Leu

His

Asp

220

Asp

Pro

Gly

Phe

Xaa

125

Ile

Asn

His

Lys

Lys

205

Tyr

Gly

Arg

Gln

Leu
285

Thr

Glu

Ala

Asp

Asn

190

Cys

Pro

Val

Gly

Ala

270

Gly

Ala

Asp

Glu

Ser

175

Asn

Asn

Lys

Ser

Ser

255

Tyr

His

Xaa

Lys

Leu

160

Asn

Ala

Asp

Tyr

Gly

240

Pro

Val

His



<211>
<212>
<213>

<220>
<223>

<220>
<221>
222>
<223>

220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

220>
<221>
<222>
<223>

<220>
221>
222>
<223>

<220>
<221>
222>
<223>

<220>
<221>

30939

237
PRT
Trinh tu nhan tao

HA nhd

DU HI&U TaP
(56)..(56)
x=E, I, K, V, A, T

DU HI&U TaP
(59)..(59)
x=I, K, R, T, F, N, S, Y

DU HI&U TaP
(71)..(71)
x=D, F, V, Y, A, I, N, S, T

D3U HI&U TaP
(72)..(72)
x=I, K, R, T, E, G, V

DU HI&U TaP
(121)..(121)
x=E, K, M, V, R, T

DU HI&U TaP
(125)..(125)
x=F, I, N, S, T, Y, H, L

D4U HI&U TaP
(128)..(128)
x=A, G, I, R, T, V, F, S

DU HI&U TaP
(132)..(132)
x=F, I, N, S, T, Y, G, E, K, V

DU HI&U TaP

-210-



222>
<223>

<400>

54

Asp Thr Ile

1

Asp

Leu

Met

Phe

65

Asp

Ala

Lys

Gly

Ile

145

Leu

Val

Thr

Glu

Val

50

Gly

Gly

Ala

Val

Lys

130

Glu

Val

Lys

Val

Asn

35

Thr

Ala

Trp

Asp

Asn

115

Glu

Glu

Leu

Asn

I,

Cys

Leu

20

Gly

Gly

Ile

Tyr

Gln

100

Ser

Xaa

Ile

Leu

Leu

(135)..(135)
X= H,

L, N, R, S

Ile

Glu

Gly

Leu

Ala

Gly

85

Lys

Val

Asn

Glu

Glu

165

Tyr

Gly

Lys

Gly

Arg

Gly

70

Tyr

Ser

Ile

Lys

Ser

150

Asn

Glu

Tyr

Asn

Gly

Asn

55

Xaa

His

Thr

Glu

Xaa

135

Lys

Glu

Lys

His

Val

Lys

40

Xaa

Xaa

His

Gln

Lys

120

Glu

Gln

Arg

Val

Ala

Thr

25

Tyr

Pro

Glu

Gln

Asn

105

Xaa

Arg

Ile

Thr

Lys

30939

Asn

10

Val

Val

Ser

Gly

Asn

90

Ala

Asn

Met

Trp

Leu

170

Ser

Asn

Thr

Cys

Xaa

Gly

75

Glu

Ile

Thr

Lys

Cys

155

Asp

Gln

-211-

Ser

His

Ser

Gln

60

Trp

Gln

Asn

Gln

Gln

140

Tyr

Phe

Leu

Thr

Ser

Ala

45

Ser

Thr

Gly

Gly

Xaa

125

Ile

Asn

His

Lys

Asp

Val

30

Lys

Gln

Gly

Ser

Ile

110

Thr

Glu

Ala

Asp

Asn

Thr

15

Asn

Leu

Gly

Met

Gly

95

Thr

Ala

Asp

Glu

Ser

175

Asn

Val

Leu

Arg

Leu

Val

80

Tyr

Asn

Xaa

Lys

Leu

160

Asn

Ala



180

Lys Glu Ile Gly Asn Gly Cys

195

Glu Cys Met Glu Ser Val Lys

210

215

Ser Glu Glu Ser Lys Leu Asn

225

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

<220>
<223>

<400>

230

55
301
PRT
Trinh ty nhan tao

127H1

55

Met Lys Val Lys Leu Leu Val

1

Ala

Val

Leu

Arg

65

Leu

Val

Asp

Asp

Leu

50

Met

Phe

Asp

Thr Ile Cys Ile Gly
20

Thr Val Leu Glu Lys
35

Glu Asn Gly Gly Gly
55

Val Thr Gly Leu Arg
70

Gly Ala Ile Ala Gly
85

Gly Trp Tyr Gly Tyr

Phe
200

Asn

Arg

Leu

Tyr

Asn

40

Gly

Asn

Phe

His

185

Glu

Gly

Glu

Leu

His

25

Val

Lys

Lys

Thr

His

30939

Phe Tyr

Thr Tyr

Lys Ile
235

Cys Thr
10

Ala Asn

Thr Val

Tyr Val

Pro Ser

75

Glu Gly
90

Gln Asn

-212-

His

Asp

220

Asp

Phe

Asn

Thr

Cys

60

Lys

Gly

Glu

190

Lys Cys Asn Asp

205

Tyr

Gly

Thr

Ser

His

45

Ser

Gln

Trp

Gln

Pro Lys Tyr

Ala

Thr

30

Ser

Ala

Ser

Thr

Gly

Thr
15

Asp

Val

Lys

Gln

Gly

95

Ser

Tyr

Thr

Asn

Leu

Gly

80

Met

Gly



Tyr

Asn

Ile

145

Lys

Leu

Asn

Ala

Asp

225

Tyr

Leu

Ala

Met

Ala

Lys

130

Gly

Ile

Leu

Val

Lys

210

Glu

Ser

Glu

Ser

Cys
290

Ala

115

Val

Lys

Glu

Val

Lys

195

Glu

Cys

Glu

Ser

Ser

275

Ser

100

Asp

Asn

Glu

Glu

Leu

180

Asn

Ile

Met

Glu

Met

260

Leu

Asn

Gln

Ser

Tyr

Ile

165

Leu

Leu

Gly

Glu

Ser

245

Gly

Val

Gly

Lys

Val

Asn

150

Glu

Glu

Tyr

Asn

Ser

230

Lys

Val

Leu

Ser

Ser

Ile

135

Lys

Ser

Asn

Glu

Gly

215

Val

Leu

Tyr

Leu

Leu
295

Thr

120

Glu

Ser

Lys

Glu

Lys

200

Cys

Lys

Asn

Gln

Val

280

Gln

105

Gln

Lys

Glu

Gln

Arg

185

Val

Phe

Asn

Arg

Ile

265

Ser

Cys

30939

Asn

Met

Arg

Ile

170

Thr

Lys

Glu

Gly

Glu

250

Leu

Leu

Arg

Ala

Asn

Met

155

Trp

Leu

Ser

Phe

Thr

235

Lys

Ala

Gly

Ile

-213-

Ile

Thr

140

Lys

Cys

Asp

Gln

Tyr

220

Tyr

Ile

Ile

Ala

Cys
300

Asn

125

Gln

Gln

Tyr

Phe

Leu

205

His

Asp

Asp

Tyr

Ile

285

Ile

110

Gly

Tyr

Ile

Asn

His

190

Lys

Lys

Tyr

Gly

Ser

270

Ser

Ile

Thr

Glu

Ala

175

Asp

Asn

Cys

Pro

Val

255

Thr

Phe

Thr

Ala

Asp

160

Glu

Ser

Asn

Asn

Lys

240

Lys

Val

Trp



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

<220>
<223>

<400>

56
301
PRT

Trinh tu

86B4

56

Met Lys Val

1

Ala

Val

Leu

Arg

65

Leu

Val

Tyr

Asn

Ile
145

Asp

Asp

Leu

50

Met

Phe

Asp

Ala

Lys

130

Gly

Thr

Thr

35

Glu

Val

Gly

Gly

Ala

115

Val

Lys

Lys

Ile

20

Val

Asn

Thr

Ala

Trp

100

Asp

Asn

Glu

nhan tao

Leu

Cys

Leu

Gly

Gly

Ile

85

Tyr

Gln

Ser

Met

Leu

Ile

Glu

Gly

Leu

70

Ala

Gly

Lys

Val

Asn
150

Val

Gly

Lys

Gly

55

Arg

Gly

Tyr

Ser

Ile

135

Lys

Leu

Tyr

Asn

40

Gly

Asn

Tyr

His

Thr

120

Glu

Ile

Leu

His

25

Val

Lys

Lys

Lys

His

105

Gln

Lys

Glu

30939

Cys Thr

10

Ala Asn

Thr Val

Tyr Val

Pro Ser

75

Glu Gly

90

Gln Asn

Asn Ala

Met Asn

Arg Met
155

-214-

Phe

Asn

Thr

Cys

60

Asn

Gly

Glu

Ile

Thr

140

Lys

Thr

Ser

His

45

Ser

Gln

Trp

Gln

Asn

125

Gln

Gln

Ala

Thr

30

Ser

Ala

Ser

Thr

Gly

110

Gly

Phe

Ile

Thr

15

Asp

Val

Lys

Gln

Gly

95

Ser

Ile

Thr

Glu

Tyr

Thr

Asn

Leu

Gly

80

Met

Gly

Thr

Ala

Asp
160



Lys

Leu

Asn

Ala

Asp

225

Tyr

Leu

Ala

Met

Ile

Leu

Val

Lys

210

Glu

Ser

Glu

Ser

Cys
290

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

<220>
<223>

<400>

Glu

Val

Lys

195

Glu

Cys

Glu

Ser

Ser
275

Ser

57
301
PRT

Trinh ty

74H9

57

Glu

Leu

180

Asn

Ile

Met

Glu

Met

260

Leu

Asn

Met Lys Val Lys

1

Ile Glu

165

Leu Glu

Leu Tyr

Gly Asn

Glu Ser

230

Ser Lys

245

Gly Vval

Val Leu

Gly Ser

nhan tao

Ser

Asn

Glu

Gly

215

Val

Leu

Tyr

Leu

Leu
295

Lys

Glu

Lys

200

Cys

Lys

Asn

Gln

Val

280

Gln

Gln

Arg

185

Val

Phe

Asn

Arg

Ile

265

Ser

Cys

30939

Ile

170

Thr

Lys

Glu

Gly

Glu

250

Leu

Leu

Arg

Trp

Leu

Ser

Phe

Thr

235

Lys

Ala

Gly

Ile

Cys

Asp

Gln

Tyr

220

Tyr

Ile

Ile

Ala

Cys
300

Tyr

Phe

Leu

205

His

Asp

Asp

Tyr

Ile

285

Ile

Asn

His

190

Lys

Lys

Tyr

Gly

Ser

270

Ser

Ala

175

Asp

Asn

Cys

Pro

Val

255

Thr

Phe

Glu

Ser

Asn

Asn

Lys

240

Lys

Val

Trp

Leu Leu Val Leu Leu Cys Thr Phe Thr Ala Thr Tyr

5

10

-215-

15



Ala

Val

Leu

Arg

65

Leu

Val

Tyr

Asn

Phe

145

Lys

Leu

Asn

Ala

Asp

Asp

Leu

50

Met

Phe

Asp

Ala

Lys

130

Gly

Ile

Leu

Val

Lys

Thr

Thr

35

Glu

Val

Gly

Gly

Ala

115

Val

Lys

Glu

Val

Lys

195

Glu

Ile

20

Val

Asn

Thr

Ala

Trp

100

Asp

Asn

Glu

Glu

Leu

180

Asn

Ile

Cys
Leu
Gly
Gly
Ile
85

Tyr
Gln
Ser
Met
Ile
165
Leu

Leu

Gly

Ile

Glu

Gly

Leu

70

Ala

Gly

Lys

Val

Asn

150

Glu

Glu

Tyr

Asn

Gly

Lys

Gly

55

Arg

Gly

Tyr

Ser

Ile

135

Lys

Ser

Asn

Glu

Gly

Tyr

Asn

40

Gly

Asn

Phe

His

Thr

120

Glu

Ser

Lys

Glu

Lys

200

Cys

His

25

Val

Lys

Lys

Lys

His

105

Gln

Lys

Glu

Gln

Arg

185

Val

Phe

30939

Ala

Thr

Tyr

Pro

Glu

920

Gln

Asn

Met

Arg

Ile

170

Thr

Lys

Glu

Asn

Val

Val

Ser

75

Gly

Asn

Ala

Asn

Met

155

Trp

Leu

Ser

Phe

-216-

Asn

Thr

Cys

60

Asn

Gly

Glu

Ile

Thr

140

Lys

Cys

Asp

Gln

Tyr

Ser

His

45

Ser

Gln

Trp

Gln

Asn

125

Gln

Gln

Tyr

Phe

Leu

205

His

Thr

30

Ser

Ala

Ser

Thr

Gly

110

Gly

Tyr

Ile

Asn

His

190

Lys

Lys

Asp

Val

Lys

Gln

Gly

95

Ser

Ile

Thr

Glu

Ala

175

Asp

Asn

Cys

Thr

Asn

Leu

Gly

80

Met

Gly

Thr

Ala

Asp

160

Glu

Ser

Asn

Asn



Asp

225

Tyr

Leu

Ala

Met

210

Glu

Ser

Glu

Ser

Cys
290

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

<220>
<223>

<400>

Cys Met

Glu Glu

Ser Met
260

Ser Leu
275

Ser Asn

58

301

PRT
Trinh tu

6E12

58

Met Lys Val Lys

1

Ala Asp Thr Ile

20

Val Asp Thr Val

35

Leu Leu Glu Asn

50

Arg Met Val Thr

Glu

Ser

245

Gly

Val

Gly

nhan tao

Ser

230

Lys

Val

Leu

Ser

215

Val

Leu

Tyr

Leu

Leu
295

Leu Leu Val

5

Cys Ile Gly

Leu Glu Lys

Gly Gly Gly

55

Gly Leu Arg

Lys

Asn

Gln

Val

280

Gln

Leu

Tyr

Asn

40

Gly

Asn

Asn

Arg

Ile

265

Ser

Cys

Leu

His

25

Val

Lys

Glu

30939

Gly

Glu

250

Leu

Leu

Arg

Cys

10

Ala

Thr

Tyr

Pro

Thr

235

Lys

Ala

Gly

Ile

Thr

Asn

Val

Val

Ser

-217-

220

Tyr

Ile

Ile

Ala

Cys
300

Phe

Asn

Thr

Cys

60

Asn

Asp

Asp

Tyr

Ile

285

Ile

Thr

Ser

His

45

Ser

Gln

Tyr

Gly

Ser

270

Ser

Ala

Thr

30

Ser

Ala

Ser

Pro

Val

255

Thr

Phe

Thr

15

Asp

Val

Lys

Gln

Lys

240

Lys

Val

Trp

Tyr

Thr

Asn

Leu

Gly



65

Leu

Val

Tyr

Asn

Phe

145

Lys

Leu

Asn

Ala

Asp

225

Tyr

Leu

Phe

Asp

Ala

Lys

130

Gly

Ile

Leu

Val

Lys

210

Glu

Ser

Glu

Gly

Gly

Ala

115

Val

Lys

Glu

Val

Lys

195

Glu

Cys

Glu

Ser

Ala

Trp

100

Asp

Asn

Glu

Glu

Leu

180

Asn

Ile

Met

Glu

Met
260

Ile

85

Tyr

Gln

Ser

Val

Ile

165

Leu

Leu

Gly

Glu

Ser

245

Gly

70

Ala

Gly

Lys

Val

Asn

150

Glu

Glu

Tyr

Asn

Ser

230

Lys

Val

Gly

Tyr

Ser

Ile

135

Lys

Ser

Asn

Glu

Gly

215

Val

Leu

Tyr

Phe

His

Thr

120

Glu

Leu

Lys

Glu

Lys

200

Cys

Lys

Asn

Gln

Ile

His

105

Gln

Lys

Glu

Gln

Arg

185

Val

Phe

Asn

Arg

Ile
265

30939

Glu

90

Gln

Asn

Met

Arg

Ile

170

Thr

Lys

Glu

Gly

Glu

250

Leu

75

Gly

Asn

Ala

Asn

Met

155

Trp

Leu

Ser

Phe

Thr

235

Lys

Ala

-218-

Gly

Glu

Ile

Thr

140

Lys

Cys

Asp

Gln

Tyr

220

Tyr

Ile

Ile

Trp

Gln

Asn

125

Gln

Gln

Tyr

Phe

Leu

205

His

Asp

Asp

Tyr

Thr

Gly

110

Gly

Leu

Ile

Asn

His

190

Lys

Lys

Tyr

Gly

Ser
270

Gly

95

Ser

Ile

Thr

Glu

Ala

175

Asp

Asn

Cys

Pro

Val

255

Thr

80

Met

Gly

Thr

Ala

Asp

160

Glu

Ser

Asn

Asn

Lys

240

Lys

Val



Ala Ser Ser Leu

275

Met Cys Ser Asn

290

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

<220>
<223>

<400>

59
301
PRT

Trinh tu

55G7

59

Met Lys Val

1

Ala

Val

Leu

Arg

65

Leu

Val

Tyr

Asp

Asp

Leu

50

Met

Phe

Asp

Ala

Thr

Thr

35

Glu

Val

Gly

Gly

Ala
115

Lys

Ile

20

Val

Asn

Thr

Ala

Trp

100

Asp

30939

Val Leu Leu Val Ser Leu Gly Ala Ile Ser Phe Trp

280

285

Gly Ser Leu Gln Cys Arg Ile Cys Ile

nhan tao

Leu

Cys

Leu

Gly

Gly

Ile

85

Tyr

Gln

Leu

Ile

Glu

Gly

Leu

70

Ala

Gly

Lys

295

Val

Gly

Lys

Gly

55

Arg

Gly

Tyr

Ser

Leu

Tyr

Asn

40

Asn

Tyr

His

Thr
120

Leu

His

25

Val

Lys

Lys

Val

His

105

Gln

Cys Thr
10

Ala Asn

Thr Val

Tyr Val

Pro Ser

75

Glu Gly
90

Gln Asn

Asn Ala

-219-

300

Phe

Asn

Thr

Cys

60

Asn

Gly

Glu

Ile

Thr

Ser

His

45

Ser

Gln

Trp

Gln

Asn
125

Ala

Thr

30

Ser

Ala

Ser

Thr

Gly

110

Gly

Thr

15

Asp

Val

Lys

Gln

Gly
95

Ser

Ile

Tyr

Thr

Asn

Leu

Gly

80

Met

Gly

Thr



Asn

Ile

145

Lys

Leu

Asn

Ala

Asp

225

Tyr

Leu

Ala

Met

Lys

130

Gly

Ile

Leu

Val

Lys

210

Glu

Ser

Glu

Ser

Cys
290

<2106>
<211>
<212>
<213>

Val

Lys

Glu

Val

Lys

195

Glu

Cys

Glu

Ser

Ser

275

Ser

60
301
PRT

Asn

Glu

Glu

Leu

180

Asn

Ile

Met

Glu

Met

260

Leu

Asn

Trinh tu

Ser

Met

Ile

165

Leu

Leu

Gly

Glu

Ser

245

Gly

Val

Gly

nhan tao

Val

Asn

150

Glu

Glu

Tyr

Asn

Ser

230

Lys

Val

Leu

Ser

Ile

135

Lys

Ser

Asn

Glu

Gly

215

Val

Leu

Tyr

Leu

Leu
295

Glu

Leu

Lys

Glu

Lys

200

Cys

Lys

Asn

Gln

Val

280

Gln

Lys

Glu

Gln

Arg

185

Val

Phe

Asn

Arg

Ile

265

Ser

Cys

30939

Met

Arg

Ile

170

Thr

Lys

Glu

Gly

Glu

250

Leu

Leu

Arg

Asn

Met

155

Trp

Leu

Ser

Phe

Thr

235

Lys

Ala

Gly

Ile

-220-

Thr

140

Lys

Cys

Asp

Gln

Tyr

220

Tyr

Ile

Ile

Ala

Cys
300

Gln

Gln

Tyr

Phe

Leu

205

His

Asp

Asp

Tyr

Ile

285

Ile

Tyr

Ile

Asn

His

190

Lys

Lys

Tyr

Gly

Ser

270

Ser

Thr

Glu

Ala

175

Asp

Asn

Cys

Pro

Val

255

Thr

Phe

Ala

Asp

160

Glu

Ser

Asn

Asn

Lys

240

Lys

Val

Trp



<220>
<223>

<400>

115A1

60

Met Lys Val Lys

1

Ala

Val

Leu

Arg

65

Leu

Val

Tyr

Asn

Val

145

Lys

Leu

Asp

Asp

Leu

50

Met

Phe

Asp

Ala

Lys

130

Gly

Ile

Leu

Thr

Thr

35

Glu

Val

Gly

Gly

Ala

115

Val

Lys

Glu

Val

Ile

20

Val

Asn

Thr

Ala

Trp

100

Asp

Asn

Glu

Glu

Leu

Leu

Cys

Leu

Gly

Gly

Ile

85

Tyr

Gln

Ser

Tyr

Ile

165

Leu

Leu

Ile

Glu

Gly

Leu

70

Ala

Gly

Lys

Val

Asn

150

Glu

Glu

Val

Gly

Lys

Gly

55

Arg

Gly

Tyr

Ser

Ile

135

Lys

Ser

Asn

Leu

Tyr

Asn

40

Gly

Asn

Tyr

His

Thr

120

Glu

Ile

Lys

Glu

Leu

His

25

Val

Lys

Lys

Thr

His

105

Gln

Lys

Glu

Gln

Arg

30939

Cys Thr
10

Ala Asn

Thr Val

Tyr Val

Pro Ser

75

Glu Gly
90

Gln Asn

Asn Ala

Met Asn

Arg Met
155

Ile Trp
170

Thr Leu

-221-

Phe

Asn

Thr

Cys

60

Lys

Gly

Glu

Ile

Thr

140

Lys

Cys

Asp

Thr

Ser

His

45

Ser

Gln

Trp

Gln

Asn

125

Gln

Gln

Tyr

Phe

Ala

Thr

30

Ser

Ala

Ser

Thr

Gly

110

Gly

Ile

Ile

Asn

His

Thr

15

Asp

Val

Lys

Gln

Gly

95

Ser

Ile

Thr

Glu

Ala

175

Asp

Tyr

Thr

Asn

Leu

Gly

80

Met

Gly

Thr

Ala

Asp

160

Glu

Ser



Asn

Ala

Asp

225

Tyr

Leu

Ala

Met

Val

Lys

210

Glu

Ser

Glu

Ser

Cys
290

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

<220>
<223>

<400>

Lys
195

Glu

Cys

Glu

Ser

Ser

275

Ser

61
301
PRT

180

Asn

Ile

Met

Glu

Met

260

Leu

Asn

Trinh tu

71H2

61

Met Lys Val Lys

1

Ala Asp Thr Ile

20

Val Asp Thr Val

Leu Tyr

Gly Asn

Glu Ser

230

Ser Lys

245

Gly Vval

Val Leu

Gly Ser

nhan tao

Glu

Gly

215

Val

Leu

Tyr

Leu

Leu
295

Lys

200

Cys

Lys

Asn

Gln

Val

280

Gln

Leu Leu Val Leu

5

Cys Ile Gly Tyr

185

Val

Phe

Asn

Arg

Ile

265

Ser

Cys

Leu

30939

Lys Ser

Glu Phe

Gly Thr

235

Glu Lys

250

Leu Ala

Leu Gly

Arg Ile

Cys Thr
10

His Ala Asn

25

Leu Glu Lys Asn Val Thr Val

-222-

Gln Leu
205

Tyr His

220

Tyr Asp

Ile Asp

Ile Tyr

Ala Ile

285

Cys Ile
300

Phe Thr

Asn Ser

Thr His

190

Lys

Lys

Tyr

Gly

Ser

270

Ser

Ala

Thr
30

Ser

Asn

Cys

Pro

Val

255

Thr

Phe

Thr
15

Asp

Val

Asn

Asn

Lys

240

Lys

Val

Trp

Tyr

Thr

Asn



Leu

Arg

65

Leu

Val

Tyr

Asn

Ile

145

Lys

Leu

Asn

Ala

Asp
225

Leu

50

Met

Phe

Asp

Ala

Lys

130

Gly

Ile

Leu

Val

Lys

210

Glu

35

Glu

Val

Gly

Gly

Ala

115

Val

Lys

Glu

Val

Lys

195

Glu

Cys

Asn

Thr

Ala

Trp

100

Asp

Asn

Glu

Glu

Leu

180

Asn

Ile

Met

Gly

Gly

Ile

85

Tyr

Gln

Ser

Val

Ile

165

Leu

Leu

Gly

Glu

Gly

Leu

70

Ala

Gly

Lys

Val

Asn

150

Glu

Glu

Tyr

Asn

Ser
230

Gly

55

Arg

Gly

Tyr

Ser

Ile

135

Lys

Ser

Asn

Glu

Gly

215

Val

40

Gly

Asn

Phe

His

Thr

120

Glu

Ser

Lys

Glu

Lys

200

Cys

Lys

Lys

Lys

Lys

His

105

Gln

Lys

Glu

Gln

Arg

185

Val

Phe

Asn

30939

Tyr

Pro

Glu

90

Gln

Asn

Met

Arg

Ile

170

Thr

Lys

Glu

Gly

Val

Ser

75

Gly

Asn

Ala

Asn

Met

155

Trp

Leu

Ser

Phe

Thr
235

-223-

Cys

60

Asn

Gly

Glu

Ile

Thr

140

Lys

Cys

Asp

Gln

Tyr

220

Tyr

45

Ser

Gln

Trp

Gln

Asn

125

Gln

Gln

Tyr

Phe

Leu

205

His

Asp

Ala

Ser

Thr

Gly

110

Gly

Leu

Ile

Asn

His

190

Lys

Lys

Tyr

Lys

Gln

Gly

95

Ser

Ile

Thr

Glu

Ala

175

Asp

Asn

Cys

Pro

Leu

Gly

80

Met

Gly

Thr

Ala

Asp

160

Glu

Ser

Asn

Asn

Lys
240



Tyr Ser Glu Glu

Leu Glu Ser Met
260

Ala Ser Ser Leu
275

Met Cys Ser Asn
290

<210> 62

<211> 301
<212> PRT
<213> Trinh ty

<220>
<223> 181H9

<400> 62
Met Lys Val Lys
1

Ala Asp Thr Ile
20

Val Asp Thr Val
35

Leu Leu Glu Asn
50

Arg Met Val Thr
65

Leu Phe Gly Ala

Ser Lys Leu
245

Gly Vval Tyr

Val Leu Leu

Gly Ser Leu
295

nhan tao

Leu Leu Val

Cys Ile Gly

Leu Glu Lys

Gly Gly Gly
55

Gly Leu Arg
70

Ile Ala Gly
85

Asn

Gln

Val

280

Gln

Leu

Tyr

Asn

40

Gly

Asn

Phe

Arg

Ile

265

Ser

Cys

Leu

His

25

Val

Lys

Val

Ile

30939

Glu Lys

250

Leu Ala

Leu Gly

Arg Ile

Cys Thr
10

Ala Asn

Thr Val

Tyr Val

Pro Ser

75

Glu Gly
90

-224-

Ile

Ile

Ala

Cys
300

Phe

Asn

Thr

Cys

60

Lys

Gly

Asp

Tyr

Ile

285

Ile

Thr

Ser

His

45

Ser

Gln

Trp

Gly

Ser

270

Ser

Ala

Thr

30

Ser

Ala

Ser

Thr

Val
255

Thr

Phe

Thr

15

Asp

Val

Lys

Gln

Gly
95

Lys

Val

Trp

Tyr

Thr

Asn

Leu

Gly

80

Met



Val

Tyr

Asn

Val

145

Lys

Leu

Asn

Ala

Asp

225

Tyr

Leu

Ala

Met

Asp

Ala

Lys

130

Gly

Ile

Leu

Val

Lys

210

Glu

Ser

Glu

Ser

Cys

Gly

Ala

115

Val

Lys

Glu

Val

Lys

195

Glu

Cys

Glu

Ser

Ser

275

Ser

Trp

100

Asp

Asn

Glu

Glu

Leu

180

Asn

Ile

Met

Glu

Met

260

Leu

Asn

Tyr

Gln

Ser

Phe

Ile

165

Leu

Leu

Gly

Glu

Ser

245

Gly

Val

Gly

Gly

Lys

Val

Asn

150

Glu

Glu

Tyr

Asn

Ser

230

Lys

Val

Leu

Ser

Tyr

Ser

Ile

135

Lys

Ser

Asn

Glu

Gly

215

Val

Leu

Tyr

Leu

Leu

His

Thr

120

Glu

Asn

Lys

Glu

Lys

200

Cys

Lys

Asn

Gln

Val

280

Gln

His

105

Gln

Lys

Glu

Gln

Arg

185

Val

Phe

Asn

Arg

Ile

265

Ser

Cys

30939

Gln

Asn

Met

Arg

Ile

170

Thr

Lys

Glu

Gly

Glu

250

Leu

Leu

Arg

Asn

Ala

Asn

Met

155

Trp

Leu

Ser

Phe

Thr

235

Lys

Ala

Gly

Ile

-225-

Glu

Ile

Thr

140

Lys

Cys

Asp

Gln

Tyr

220

Tyr

Ile

Ile

Ala

Cys

Gln

Asn

125

Gln

Gln

Tyr

Phe

Leu

205

His

Asp

Asp

Tyr

Ile

285

Ile

Gly

110

Gly

Phe

Ile

Asn

His

190

Lys

Lys

Tyr

Gly

Ser

270

Ser

Ser

Ile

Thr

Glu

Ala

175

Asp

Asn

Cys

Pro

Val

255

Thr

Phe

Gly

Thr

Ala

Asp

160

Glu

Ser

Asn

Asn

Lys

240

Lys

Val

Trp



290

<210>
<211>
212>
<213>

<220>
223>

<400>

63
301
PRT
Trinh

220C9

63

Tty

Met Lys Val Lys

1

Ala

Val

Leu

Arg

65

Leu

Val

Tyr

Asn

Thr

Asp

Asp

Leu

50

Met

Phe

Asp

Ala

Lys

130

Gly

Thr

Thr

35

Glu

Val

Gly

Gly

Ala

115

Val

Lys

Ile

20

Val

Asn

Thr

Ala

Trp

100

Asp

Asn

Glu

nhan tao

Leu

Cys

Leu

Gly

Gly

Ile

85

Tyr

Gln

Ser

Tyr

Leu

Ile

Glu

Gly

Leu

70

Ala

Gly

Lys

Val

Asn

295

Val

Gly

Lys

Gly

55

Arg

Gly

Tyr

Ser

Ile

135

Lys

Leu

Tyr

Asn

40

Gly

Asn

Phe

His

Thr

120

Glu

Leu

Leu

His

25

Val

Lys

Lys

Thr

His

105

Gln

Lys

Glu

30939

Cys Thr

10

Ala Asn

Thr Val

Tyr Val

Pro Ser

75

Glu Gly

90

Gln Asn

Asn Ala

Met Asn

Arg Met

-226-

300

Phe

Asn

Thr

Cys

60

Thr

Gly

Glu

Ile

Thr

140

Lys

Thr

Ser

His

45

Ser

Gln

Trp

Gln

Asn

125

Gln

Gln

Ala

Thr

30

Ser

Ala

Ser

Thr

Gly

110

Gly

Phe

Ile

Thr

15

Asp

Val

Lys

Gln

Gly

95

Ser

Ile

Thr

Glu

Tyr

Thr

Asn

Leu

Gly

80

Met

Gly

Thr

Ala

Asp



145

Lys Ile

Leu Leu

Asn Val

Ala Lys
210

Asp Glu
225

Tyr Ser

Leu Glu

Ala Ser

Met Cys
290

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

<220>
<223>

<400>

Glu

Val

Lys

195

Glu

Cys

Glu

Ser

Ser

275

Ser

64
301
PRT

Trinh tu

113E7

64

Glu

Leu

180

Asn

Ile

Met

Glu

Met

260

Leu

Asn

Met Lys Val Lys

Ile

165

Leu

Leu

Gly

Glu

Ser

245

Gly

Val

Gly

nhan tao

150

Glu

Glu

Tyr

Asn

Ser

230

Lys

Val

Leu

Ser

Ser

Asn

Glu

Gly

215

Val

Leu

Tyr

Leu

Leu
295

Lys

Glu

Lys

200

Cys

Lys

Asn

Gln

Val

280

Gln

Gln

Arg

185

Val

Phe

Asn

Arg

Ile

265

Ser

Cys

30939

Ile

170

Thr

Lys

Glu

Gly

Glu

250

Leu

Leu

Arg

155

Trp

Leu

Ser

Phe

Thr

235

Lys

Ala

Gly

Ile

Cys

Asp

Gln

Tyr

220

Tyr

Ile

Ile

Ala

Cys
300

Tyr

Phe

Leu

205

His

Asp

Asp

Tyr

Ile

285

Ile

Asn

His

190

Lys

Lys

Tyr

Gly

Ser

270

Ser

Ala

175

Asp

Asn

Cys

Pro

Val

255

Thr

Phe

160

Glu

Ser

Asn

Asn

Lys

240

Lys

Val

Trp

Leu Leu Val Leu Leu Cys Thr Phe Thr Ala Thr Tyr

-227-



Ala

Val

Leu

Arg

65

Leu

Val

Tyr

Asn

Thr

145

Lys

Leu

Asn

Asp

Asp

Leu

50

Met

Phe

Asp

Ala

Lys

130

Gly

Ile

Leu

Val

Thr

Thr

35

Glu

Val

Gly

Gly

Ala

115

Val

Lys

Glu

Val

Lys
195

Ile

20

Val

Asn

Thr

Ala

Trp

100

Asp

Asn

Glu

Glu

Leu

180

Asn

Cys

Leu

Gly

Gly

Ile

85

Tyr

Gln

Ser

Ile

Ile

165

Leu

Leu

Ile

Glu

Gly

Leu

70

Ala

Gly

Lys

Val

Asn

150

Glu

Glu

Tyr

Gly

Lys

Gly

55

Arg

Gly

Tyr

Ser

Ile

135

Lys

Ser

Asn

Glu

Tyr

Asn

40

Gly

Asn

Phe

His

Thr

120

Glu

His

Lys

Glu

Lys
200

His

25

Val

Lys

Lys

Thr

His

105

Gln

Lys

Glu

Gln

Arg

185

Val

30939

10

Ala Asn

Thr Val

Tyr Val

Pro Ser

75

Glu Gly
90

Gln Asn

Asn Ala

Met Asn

Arg Met

155

Ile Trp
170

Thr Leu

Lys Ser

-228-

Asn

Thr

Cys

60

Lys

Gly

Glu

Ile

Thr

140

Lys

Cys

Asp

Gln

Ser

His

45

Ser

Gln

Trp

Gln

Asn

125

Gln

Gln

Tyr

Phe

Leu
205

Thr

30

Ser

Ala

Ser

Thr

Gly

110

Gly

Tyr

Ile

Asn

His

190

Lys

15

Asp

Val

Lys

Gln

Gly

95

Ser

Ile

Thr

Glu

Ala

175

Asp

Asn

Thr

Asn

Leu

Gly

80

Met

Gly

Thr

Ala

Asp

160

Glu

Ser

Asn



Ala Lys
210

Asp Glu
225

Tyr Ser

Leu Glu

Ala Ser

Met Cys
290

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

220>
<223>

<400>

Asp Thr
1

Asp Thr

Leu Glu

Met Val
50

Glu Ile Gly Asn Gly
215

Cys Met Glu Ser Val
230

Glu Glu Ser Lys Leu
245

Ser Met Gly Val Tyr
260

Ser Leu Val Leu Leu
275

Ser Asn Gly Ser Leu
295

65

253

PRT

Trinh ty nhan tao

s74H9
65
Ile Cys Ile Gly Tyr
5

Val Leu Glu Lys Asn
20

Asn Gly Gly Gly Gly
35

Thr Gly Leu Arg Asn
55

Cys

Lys

Asn

Gln

Val

280

Gln

His

Val

Lys

40

Lys

Phe

Asn

Arg

Ile

265

Ser

Cys

Ala

Thr

25

Tyr

Pro

30939

Glu

Gly

Glu

250

Leu

Leu

Arg

Asn

10

Val

Val

Ser

Phe

Thr

235

Lys

Ala

Gly

Ile

Asn

Thr

Cys

Asn

-229-

Tyr

220

Tyr

Ile

Ile

Ala

Cys
300

Ser

His

Ser

Gln
60

His

Asp

Asp

Tyr

Ile

285

Ile

Thr

Ser

Ala

45

Ser

Lys

Tyr

Gly

Ser

270

Ser

Asp

Val
30

Lys

Gln

Cys

Pro

Val

255

Thr

Phe

Thr

15

Asn

Leu

Gly

Asn

Lys

240

Lys

Val

Trp

Val

Leu

Arg

Leu



Phe
65

Asp

Ala

Lys

Gly

Ile

145

Leu

Val

Lys

Glu

Ser

225

Val

Gly

Gly

Ala

Val

Lys

130

Glu

Val

Lys

Glu

Cys

210

Glu

Pro

<210>

Ala

Trp

Asp

Asn

115

Glu

Glu

Leu

Asn

Ile

195

Met

Glu

Arg

66

Ile

Tyr

Gln

100

Ser

Met

Ile

Leu

Leu

180

Gly

Glu

Ser

Gly

Ala

Gly

85

Lys

Val

Asn

Glu

Gly

70

Tyr

Ser

Ile

Lys

Ser

- 150

Glu

165

Tyr

Asn

Ser

Lys

Ser
245

Asn

Glu

Gly

Val

Leu

230

Pro

Phe

His

Thr

Glu

Ser

135

Lys

Glu

Lys

Cys

Lys

215

Asn

Gly

Lys

His

Gln

Lys

120

Glu

Gln

Arg

Val

Phe

200

Asn

Arg

His

Glu

Gln

Asn

105

Met

Arg

Ile

Thr

Lys

185

Glu

Gly

Glu

His

30939

Gly

Asn

90

Ala

Asn

Met

Trp

Leu

170

Ser

Phe

Thr

Lys

His
250

Gly

75

Glu

Ile

Thr

Lys

Cys

155

Asp

Gln

Tyr

Tyr

Ile

235

His

-230-

Trp

Gln

Asn

Gln

Gln

140

Tyr

Phe

Leu

His

Asp

220

Asp

His

Thr

Gly

Gly

Tyr

125

Ile

Asn

His

Lys

Lys

205

Tyr

Gly

His

Gly

Ser

Ile

110

Thr

Glu

Ala

Asp

Asn

190

Cys

Pro

Arg

Met

Gly

95

Thr

Ala

Asp

Glu

Ser

175

Asn

Asn

Lys

Ser

Val

80

Tyr

Asn

Phe

Lys

Leu

160

Asn

Ala

Asp

Tyr

Leu
240



<211>
212>
<213>

<220>
<223>

<400>

253
PRT

Trinh ty

s127H1

66

Asp Thr Ile

1

Asp

Leu

Met

Phe

65

Asp

Ala

Lys

Gly

Ile

145

Leu

Thr

Glu

Val

50

Gly

Gly

Ala

Val

Lys

130

Glu

Val

Val

Asn

35

Thr

Ala

Trp

Asp

Asn

115

Glu

Glu

Leu

Gly

Ile

Tyr

Gln

100

Ser

Tyr

Ile

Leu

nhan tao

Ile

Glu

Gly

Leu

Ala

Gly

Lys

Val

Asn

Glu

Glu

Gly

Lys

Gly

Arg

Gly

70

Tyr

Ser

Ile

Lys

Ser

150

Asn

Tyr

Asn

Gly

Asn

55

Phe

His

Thr

Glu

Ser

135

Lys

Glu

His

Val

Lys

40

Lys

Thr

His

Gln

Lys

120

Glu

Gln

Arg

Ala

Thr

25

Tyr

Pro

Glu

Gln

Asn

105

Met

Arg

Ile

Thr

30939

Asn

10

Val

Val

Ser

Gly

Asn

90

Ala

Asn

Met

Trp

Leu

Asn

Thr

Cys

Lys

Gly

75

Glu

Ile

Thr

Lys

Cys

155

Asp

-231-

Ser

His

Ser

Gln

60

Trp

Gln

Asn

Gln

Gln

140

Tyr

Phe

Thr

Ser

Ala

45

Ser

Thr

Gly

Gly

Tyr

125

Ile

Asn

His

Asp

Val

30

Lys

Gln

Gly

Ser

Ile

110

Thr

Glu

Ala

Asp

Thr

15

Asn

Leu

Gly

Met

Gly

95

Thr

Ala

Asp

Glu

Ser

Val

Leu

Arg

Leu

Val

80

Tyr

Asn

Ile

Lys

Leu

160

Asn



Val

Lys

Glu

Ser

225

Val

Lys

Glu

Cys

210

Glu

Pro

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

<220>
<223>

<400>

Asn

Ile
195

Met

Glu

Arg

67
253
PRT

Trinh ty

Leu

180

Gly

Glu

Ser

Gly

s86B4

67

Asp Thr Ile

1

Asp Thr Val

Leu Glu Asn

35

Met VvVal Thr

50

Phe Gly Ala

Cys

Leu

20

Gly

Gly

Ile

165

Tyr

Asn

Ser

Lys

Ser
245

nhan tao

Ile

Glu

Gly

Leu

Ala

Glu

Gly

Val

Leu

230

Pro

Gly

Lys

Gly

Arg

Gly

Lys

Cys

Lys

215

Asn

Gly

Tyr

Asn

Gly

Asn

55

Tyr

Val

Phe

200

Asn

Arg

His

His

Val

Lys

40

Lys

Lys

Lys

185

Glu

Gly

Glu

His

Ala

Thr
25

Tyr

"Pro

Glu

30939

170

Ser

Phe

Thr

Lys

His
250

Asn

10

Val

Val

Ser

Gly

Gln

Tyr

Tyr

Ile

235

His

Asn

Thr

Cys

Asn

Gly

-232-

Leu

His

Asp

220

Asp

His

Ser

His

Ser

Gln

60

Trp

Lys

Lys

205

Tyr

Gly

His

Thr

Ser

Ala

45

Ser

Thr

Asn

190

Cys

Pro

Arg

Asp

Val

30

Lys

Gln

Gly

175

Asn

Asn

Lys

Ser

Thr

15

Asn

Leu

Gly

Met

Ala

Asp

Tyr

Leu
240

Val

Leu

Arg

Leu

Val



65

Asp

Ala

Lys

Gly

Ile

145

Leu

Val

Lys

Glu

Ser

225

Val

Gly

Ala

Val

Lys

130

Glu

Val

Lys

Glu

Cys

210

Glu

Pro

210>
<211>
<212>

Trp

Asp

Asn

115

Glu

Glu

Leu

Asn

Ile

195

Met

Glu

Arg

68
253
PRT

Tyr

Gln

100

Ser

Met

Ile

Leu

Leu

180

Gly

Glu

Ser

Gly

Gly

85

Lys

Val

Asn

Glu

Glu

165

Tyr

Asn

Ser

Lys

Ser
245

70

Tyr

Ser

Ile

Lys

Ser

150

Asn

Glu

Gly

Val

Leu

230

Pro

His

Thr

Glu

Ile

135

Lys

Glu

Lys

Cys

Lys

215

Asn

Gly

His

Gln

Lys

120

Glu

Gln

Arg

Val

Phe

200

Asn

Arg

His

Gln

Asn

105

Met

Arg

Ile

Thr

Lys

185

Glu

Gly

Glu

His

30939

Asn

90

Ala

Asn

Met

Trp

Leu

170

Ser

Phe

Thr

Lys

His
250

75

Glu

Ile

Thr

Lys

Cys

155

Asp

Gln

Tyr

Tyr

Ile

235

His

-233-

Gln

Asn

Gln

Gln

140

Tyr

Phe

Leu

His

Asp

220

Asp

His

Gly

Gly

Phe

125

Ile

Asn

His

Lys

Lys

205

Tyr

Gly

His

Ser

Ile

110

Thr

Glu

Ala

Asp

Asn

190

Cys

Pro

Arg

Gly

95

Thr

Ala

Asp

Glu

Ser

175

Asn

Asn

Lys

Ser

80

Tyr

Asn

Ile

Lys

Leu

160

Asn

Ala

Asp

Tyr

Leu
240



<213>

<220>
<223>

<4005

Trinh tu

s55G7

68

Asp Thr Ile

1

Asp

Leu

Met

Phe

65

Asp

Ala

Lys

Gly

Ile

145

Leu

Thr

Glu

Val

50

Gly

Gly

Ala

Val

Lys

130

Glu

Val

Val

Asn

35

Thr

Ala

Trp

Asp

Asn

115

Glu

Glu

Leu

Cys

Leu

20

Gly

Gly

Ile

Tyr

Gln

100

Ser

Met

Ile

Leu

nhan tao

Ile

Glu

Gly

Leu

Ala

Gly

85

Lys

Val

Asn

Glu

Glu
165

Gly

Lys

Gly

Arg

Gly

70

Tyr

Ser

Ile

Lys

Ser

150

Asn

Tyr

Asn

Gly

Asn

55

Tyr

His

Thr

Glu

Leu

135

Lys

Glu

His

Val

Lys

40

Lys

Val

His

Gln

Lys

120

Glu

Gln

Arg

Ala

Thr

25

Tyr

Pro

Glu

Gln

Asn

105

Met

Arg

Ile

Thr

30939

Asn

10

Val

Val

Ser

Gly

Asn

90

Ala

Asn

Met

Trp

Leu
170

Asn

Thr

Cys

Asn

Gly

75

Glu

Ile

Thr

Lys

Cys

155

Asp

-234-

Ser

His

Ser

Gln

60

Trp

Gln

Asn

Gln

Gln

140

Tyr

Phe

Thr

Ser

Ala

45

Ser

Thr

Gly

Gly

Tyr

125

Ile

Asn

His

Asp

Val

30

Lys

Gln

Gly

Ser

Ile

110

Thr

Glu

Ala

Asp

Thr

15

Asn

Leu

Gly

Met

Gly

95

Thr

Ala

Asp

Glu

Ser
175

Val

Leu

Arg

Leu

Val

80

Tyr

Asn

Ile

Lys

Leu

160

Asn



Val

Lys

Glu

Ser

225

Val

Lys

Glu

Cys

210

Glu

Pro

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

<220>
<223>

<400>

Asn Leu
180

Ile Gly
195

Met Glu

Glu Ser

Arg Gly

69
253
PRT
Trinh ty

S6E12

69

Asp Thr Ile Cys

1

Asp Thr Val Leu

20

Leu Glu Asn Gly

35

Met Val Thr Gly

50

Phe Gly Ala Ile

65

Tyr

Asn

Ser

Lys

Ser
245

nhan tao

Glu

Gly

Val

Leu

230

Pro

Lys

Cys

Lys

215

Asn

Gly

Ile Gly Tyr

5

Glu Lys Asn

Gly Gly Gly

Leu Arg Asn

55

Ala Gly Phe

70

Val

Phe

200

Asn

Arg

His

His

Val

Lys

40

Glu

Ile

Lys

185

Glu

Gly

Glu

His

Ala

Thr

25

Tyr

Pro

Glu

30939

Ser

Phe

Thr

Lys

His
250

Asn

10

Val

Val

Ser

Gly

Gln

Tyr

Tyr

Ile

235

His

Asn

Thr

Cys

Asn

Gly
75

-235-

Leu

His

Asp

220

Asp

His

Ser

His

Ser

Gln

60

Trp

Lys

Lys

205

Tyr

Gly

His

Thr

Ser

Ala

45

Ser

Thr

Asn

190

Cys

Pro

Arg

Asp

Val

30

Lys

Gln

Gly

Asn

Asn

Lys

Ser

Thr

15

Asn

Leu

Gly

Met

Ala

Asp

Tyr

Leu
240

Val

Leu

Arg

Leu

Val
80



Asp

Ala

Lys

Gly

Ile

145

Leu

Val

Lys

Glu

Ser

225

Val

Gly

Ala

Val

Lys

130

Glu

Val

Lys

Glu

Cys

210

Glu

Pro

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

Trp

Asp

Asn

115

Glu

Glu

Leu

Asn

Ile

195

Met

Glu

Arg

70
250
PRT

Tyr

Gln

100

Ser

Val

Ile

Leu

Leu

180

Gly

Glu

Ser

Gly

Trinh tu

Gly

85

Lys

Val

Asn

Glu

Glu

165

Tyr

Asn

Ser

Lys

Ser
245

nhan tao

Tyr

Ser

Ile

Lys

Ser

150

Asn

Glu

Gly

Val

Leu

230

Pro

His

Thr

Glu

Leu

135

Lys

Glu

Lys

Cys

Lys

215

Asn

Gly

His

Gln

Lys

120

Glu

Gln

Arg

Val

Phe

200

Asn

Arg

His

Gln

Asn

105

Met

Arg

Ile

Thr

Lys

185

Glu

Gly

Glu

His

30939

Asn

920

Ala

Asn

Met

Trp

Leu

170

Ser

Phe

Thr

Lys

His
250

Glu

Ile

Thr

Lys

Cys

155

Asp

Gln

Tyr

Tyr

Ile

235

His

-236-

Gln

Asn

Gln

Gln

140

Tyr

Phe

Leu

His

Asp

220

Asp

His

Gly

Gly

Leu

125

Ile

Asn

His

Lys

Lys

205

Tyr

Gly

His

Ser

Ile

110

Thr

Glu

Ala

Asp

Asn

190

Cys

Pro

Arg

Gly

95

Thr

Ala

Asp

Glu

Ser

175

Asn

Asn

Lys

Ser

Tyr

Asn

Phe

Lys

Leu

160

Asn

Ala

Asp

Tyr

Leu
240



30939

<220>
<223> SEQ 70

<220> -

<221> dau hiéu tap

<222> (56)..(56)

<223> Xaa c6 thé 1la axit amin bat ky cé trong tu nhién

220>

<221> dau hiéu tap

<222> (59)..(59)

<223> Xaa c6 thé 1a axit amin bat ky cé trong tu nhién

<220>

<221> dau hiéu tap

<222>  (71)..(72)

<223> Xaa c6 thé 1la axit amin bat ky cé trong tu nhién

<220>

<221> dau hiéu tap

<222> (121)..(121)

<223> Xaa c6 thé 13 axit amin bat ky cé trong tu nhién

<220>

<221> dau hiéu tap

<222> (125)..(125)

<223> Xaa c6 thé 13 axit amin bat ky cé trong tu nhién

<220>

<221> dau hiéu tap

<222> (128)..(128)

<223> Xaa c6 thé 1la axit amin bat ky c6 trong tu nhién

<220>

<221> dau hiéu tap

<222> (132)..(132)

<223> Xaa c6 thé 1a axit amin bat ky cé trong tuv nhién

<220>

<221> dau hiéu tap

<222> (135)..(135)

<223> Xaa c6 thé 13 axit amin bat ky c6 trong tu nhién
<400> 70

Asp Thr Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Asp Thr Val
1 5 10 15

-237-



Asp

Leu

Met

Phe

65

Asp

Ala

Lys

Gly

Ile

145

Leu

Val

Lys

Glu

Thr

Glu

Val

50

Gly

Gly

Ala

Val

Lys

130

Glu

Val

Lys

Glu

Cys
210

Val

Asn

35

Thr

Ala

Trp

Asp

Asn

115

Glu

Glu

Leu

Asn

Ile

195

Met

Leu

20

Gly

Gly

Ile

Tyr

Gln

100

Ser

Xaa

Ile

Leu

Leu

180

Gly

Glu

Glu

Gly

Leu

Ala

Gly

85

Lys

Val

Asn

Glu

Glu

165

Tyr

Asn

Ser

Lys

Gly

Arg

Gly

70

Tyr

Ser

Ile

Lys

Ser

150

Asn

Glu

Gly

Val

Asn

Gly

Asn

55

Xaa

His

Thr

Glu

Xaa

135

Lys

Glu

Lys

Cys

Lys
215

Val

Lys

40

Xaa

Xaa

His

Gln

Lys

120

Glu

Gln

Arg

Val

Phe

200

Asn

Thr

25

Tyr

Pro

Glu

Gln

Asn

105

Xaa

Arg

Ile

Thr

Lys

185

Glu

Gly

30939

Val

Val

Ser

Gly

Asn

90

Ala

Asn

Met

Trp

Leu

170

Ser

Phe

Thr

Thr

Cys

Xaa

Gly

75

Glu

Ile

Thr

Lys

Cys

155

Asp

Gln

Tyr

Tyr

-238-

His

Ser

Gln

60

Trp

Gln

Asn

Gln

Gln

140

Tyr

Phe

Leu

His

Asp
220

Ser

Ala

45

Ser

Thr

Gly

Gly

Xaa

125

Ile

Asn

His

Lys

Lys

205

Tyr

Val

30

Lys

Gln

Gly

Ser

Ile

110

Thr

Glu

Ala

Asp

Asn

190

Cys

Pro

Asn

Leu

Gly

Met

Gly

95

Thr

Ala

Asp

Glu

Ser

175

Asn

Asn

Lys

Leu

Arg

Leu

Val

80

Tyr

Asn

Xaa

Lys

Leu

160

Asn

Ala

Asp

Tyr



30939

Ser Glu Glu Ser Lys Leu Asn Arg Glu Lys Ile Asp Gly Val Lys Leu

225

230

Glu Ser Met Gly Val Tyr Gln Ile Glu Gly
250

<210>
211>
212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
222>
<223>

<220>

245

71

284

PRT

Trinh ty nhan

SEQ 71

dau hiéu tap
(56)..(56)
Xaa c6 thé 13

dau hiéu tap
(59)..(59)
Xaa c6 thé 13

dau hiéu tap
(71)..(72)
Xaa c6é thé 13

dau hiéu tap
(121)..(121)
Xaa c6 thé 13

dau hiéu tap
(125)..(125)
Xaa c¢6 thé 1a

dau hiéu tap
(128)..(128)
Xaa c6 thé 13

tao

axit

axit

axit

axit

axit

axit

amin

amin

amin

amin

amin

amin

bat

bat

bat

bat

bat

bat

ky

ky

céb

235

trong tu

trong tu

trong tu

trong tu

trong tu

trong tu

-239-

nhién

nhién

nhién

nhién

nhién

nhién

240



<221>
222>
<223>

220>
221>
<222>
<223>

<400>

dau hiéu

tap

(132)..(132)

Xaa cé thé 13

dau hiéu

tap

(135)..(135)

Xaa cé thé 13

71

Asp Thr Ile Cys

1

Asp

Leu

Met

Phe

65

Asp

Ala

Lys

Gly

Ile
145

Thr

Glu

Val

50

Gly

Gly

Ala

val

Lys

130

Glu

Val Leu
20

Asn Gly
35

Thr Gly

Ala Ile

Trp Tyr

Asp Gln

100

Asn Ser
115

Glu Xaa

Glu Ile

Ile

Glu

Gly

Leu

Ala

Gly

85

Lys

Val

Asn

Glu

axit amin bat ky

axit amin bat ky

Gly

Lys

Gly

Arg

Gly

70

Tyr

Ser

Ile

Lys

Ser
150

Tyr

Asn

Gly

Asn

55

Xaa

His

Thr

Glu

Xaa

135

Lys

His

Val

Lys

40

Xaa

Xaa

His

Gln

Lys

120

Glu

Gln

Ala

Thr

25

Tyr

Pro

Glu

Gln

Asn

105

Xaa

Arg

Ile

30939

Asn

10

Val

Val

Ser

Gly

Asn

%20

Ala

Asn

Met

Trp

Asn

Thr

Cys

Xaa

Gly

75

Glu

Ile

Thr

Lys

Cys
155

-240-

Ser

His

Ser

Gln

60

Trp

Gln

Asn

Gln

Gln

140

Tyr

Thr

Ser

Ala

45

Ser

Thr

Gly

Gly

Xaa

125

Ile

Asn

cé trong ty nhién

cé trong tu nhién

Asp

Val

30

Lys

Gln

Gly

Ser

Ile

110

Thr

Glu

Ala

Thr

15

Asn

Leu

Gly

Met

Gly

95

Thr

Ala

Asp

Glu

Val

Leu

Arg

Leu

Val

80

Tyr

Asn

Xaa

Lys

Leu
160



Leu Val

Val Lys

Lys Glu

Glu Cys
210

Ser Glu
225

Glu Ser

Ser Ser

Cys Ser

<210>
<211>
212>
<213>

<220>
<223>

<400>

Leu

Asn

Ile

195

Met

Glu

Met

Leu

Asn

275

72
250
PRT

Trinh ty nhan tao

s74H9-dai

72

Leu

Leu

180

Gly

Glu

Ser

Gly

Val

260

Gly

Glu

165

Tyr

Asn

Ser

Lys

Val

245

Leu

Ser

Asn

Glu

Gly

Val

Leu

230

Tyr

Leu

Leu

Glu

Lys

Cys

Lys

215

Asn

Gln

Val

Gln

Arg

Val

Phe

200

Asn

Arg

Ile

Ser

Cys
280

Thr

Lys

185

Glu

Gly

Glu

Leu

Leu

265

Arg

30939

Leu Asp
170

Ser Gln

Phe Tyr

Thr Tyr

Lys Ile

235

Ala Ile
250

Gly Ala

Ile Cys

Phe

Leu

His

Asp

220

Asp

Tyr

Ile

Ile

His

Lys

Lys

205

Tyr

Gly

Ser

Ser

Asp

Asn

190

Cys

Pro

Val

Thr

Phe
270

Ser

175

Asn

Asn

Lys

Lys

Val

255

Trp

Asn

Ala

Asp

Tyr

Leu

240

Ala

Met

Asp Thr Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Asp Thr Val

1

5

10

15

Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn Leu

20

25

-241-

30



Leu

Met

Phe

65

Asp

Ala

Lys

Gly

Ile

145

Leu

Val

Lys

Glu

Ser

Glu

Val

50

Gly

Gly

Ala

Val

Lys

130

Glu

Val

Lys

Glu

Cys

210

Glu

Asn

35

Thr

Ala

Trp

Asp

Asn

115

Glu

Glu

Leu

Asn

Ile

195

Met

Glu

Gly

Gly

Ile

Tyr

Gln

100

Ser

Met

Ile

Leu

Leu

180

Gly

Glu

Ser

Gly

Leu

Ala

Gly

85

Lys

Val

Asn

Glu

Glu

165

Tyr

Asn

Ser

Lys

Gly

Arg

Gly

70

Tyr

Ser

Ile

Lys

Ser

150

Asn

Glu

Gly

Val

Leu

Gly

Asn

55

Phe

His

Thr

Glu

Ser

135

Lys

Glu

Lys

Cys

Lys

215

Asn

Lys

490

Lys

Lys

His

Gln

Lys

120

Glu

Gln

Arg

Val

Phe

200

Asn

Arg

Tyr

Pro

Glu

Gln

Asn

105

Met

Arg

Ile

Thr

Lys

185

Glu

Gly

Glu

30939

Val

Ser

Gly

Asn

90

Ala

Asn

Met

Trp

Leu

170

Ser

Phe

Thr

Lys

Cys

Asn

Gly

75

Glu

Ile

Thr

Lys

Cys

155

Asp

Gln

Tyr

Tyr

Ile

-242-

Ser

Gln

60

Trp

Gln

Asn

Gln

Gln

140

Tyr

Phe

Leu

His

Asp

220

Asp

Ala

45

Ser

Thr

Gly

Gly

Tyr

125

Ile

Asn

His

Lys

Lys

205

Tyr

Gly

Lys

Gln

Gly

Ser

Ile

110

Thr

Glu

Ala

Asp

Asn

190

Cys

Pro

Val

Leu

Gly

Met

Gly

95

Thr

Ala

Asp

Glu

Ser

175

Asn

Asn

Lys

Lys

Arg

Leu

Val

80

Tyr

Asn

Phe

Lys

Leu

160

Asn

Ala

Asp

Tyr

Leu



225

230

30939

Glu Ser Met Gly Val Tyr Gln Ile Glu Gly

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

<220>
<223>

<400>

73
250
PRT

Trinh tu nhan tao

245

s127H1-dai

73

Asp Thr Ile

1

Asp

Leu

Met

Phe

65

Asp

Ala

Lys

Gly

Thr

Glu

Val

50

Gly

Gly

Ala

Val

Lys

Val

Asn

35

Thr

Ala

Trp

Asp

Asn

115

Glu

Cys

Leu

20

Gly

Gly

Ile

Tyr

Gln

100

Ser

Tyr

Ile

Glu

Gly

Leu

Ala

Gly

85

Lys

Val

Asn

Gly

Lys

Gly

Arg

Gly

70

Tyr

Ser

Ile

Lys

Tyr

Asn

Gly

Asn

55

Phe

His

Thr

Glu

Ser

His

Val

Lys

Lys

Thr

His

Gln

Lys

120

Glu

Ala

Thr

25

Tyr

Pro

Glu

Gln

Asn

105

Met

Arg

250

Asn

10

Val

Val

Ser

Gly

Asn

90

Ala

Asn

Met

235

Asn

Thr

Cys

Lys

Gly

75

Glu

Ile

Thr

Lys

-243-

Ser

His

Ser

Gln

60

Trp

Gln

Asn

Gln

Gln

Thr

Ser

Ala

45

Ser

Thr

Gly

Gly

Tyr

125

Ile

Asp

Val

30

Lys

Gln

Gly

Ser

Ile

110

Thr

Glu

Thr

15

Asn

Leu

Gly

Met

Gly

95

Thr

Ala

Asp

240

Val

Leu

Arg

Leu

Val

80

Tyr

Asn

Ile

Lys



Ile
145

Leu

Val

Lys

Glu

Ser

225

Glu

130

Glu

Val

Lys

Glu

Cys

210

Glu

Ser

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

<220>
<223>

<400>

Glu

Leu

Asn

Ile

195

Met

Glu

Met

74
250
PRT

Ile

Leu

Leu

180

Gly

Glu

Ser

Gly

Trinh ty

s86B4-dai

74

Glu

Glu

165

Tyr

Asn

Ser

Lys

Val
245

nhan tao

Ser

150

Asn

Glu

Gly

Val

Leu

230

Tyr

135

Lys

Glu

Lys

Cys

Lys

215

Asn

Gln

Gln

Arg

Val

Phe

200

Asn

Arg

Ile

Ile

Thr

Lys

185

Glu

Gly

Glu

Glu

Asp Thr Ile Cys Ile Gly Tyr His Ala

1

5

Asp Thr Val Leu Glu Lys Asn Val Thr

20

25

Leu Glu Asn Gly Gly Gly Gly Lys Tyr

30939

Trp Cys
155

Leu Asp
170

Ser Gln

Phe Tyr

Thr Tyr

Lys Ile

235

Gly
250

Asn Asn
10

Val Thr

Val Cys

_244-

140

Tyr Asn Ala Glu

Phe His Asp Ser
175

Leu Lys Asn Asn
190

His Lys Cys Asn
205

Asp Tyr Pro Lys
220

Asp Gly Val Lys

Ser Thr Asp Thr
15

His Ser Val Asn
30

Ser Ala Lys Leu

Leu

160

Asn

Ala

Asp

Tyr

Leu
240

Val

Leu

Arg



Met

Phe

65

Asp

Ala

Lys

Gly

Ile

145

Leu

Val

Lys

Glu

Ser
225

Val

50

Gly

Gly

Ala

Val

Lys

130

Glu

Val

Lys

Glu

Cys

210

Glu

35

Thr

Ala

Trp

Asp

Asn

115

Glu

Glu

Leu

Asn

Ile

195

Met

Glu

Gly

Ile

Tyr

Gln

100

Ser

Met

Ile

Leu

Leu

180

Gly

Glu

Ser

Leu

Ala

Gly

85

Lys

Val

Asn

Glu

Glu

165

Tyr

Asn

Ser

Lys

Arg

Gly

70

Tyr

Ser

Ile

Lys

Ser

150

Asn

Glu

Gly

Val

Leu
230

Asn

55

Tyr

His

Thr

Glu

Ile

135

Lys

Glu

Lys

Cys

Lys

215

Asn

40

Lys

Lys

His

Gln

Lys

120

Glu

Gln

Arg

Val

Phe

200

Asn

Arg

Pro

Glu

Gln

Asn

105

Met

Arg

Ile

Thr

Lys

185

Glu

Gly

Glu

30939

Ser

Gly

Asn

90

Ala

Asn

Met

Trp

Leu

170

Ser

Phe

Thr

Lys

Asn

Gly

75

Glu

Ile

Thr

Lys

Cys

155

Asp

Gln

Tyr

Tyr

Ile
235

-245-

Gln

60

Trp

Gln

Asn

Gln

Gln

140

Tyr

Phe

Leu

His

Asp

220

Asp

45

Ser

Thr

Gly

Gly

Phe

125

Ile

Asn

His

Lys

Lys

205

Tyr

Gly

Gln

Gly

Ser

Ile

110

Thr

Glu

Ala

Asp

Asn

190

Cys

Pro

Val

Gly

Met

Gly

95

Thr

Ala

Asp

Glu

Ser

175

Asn

Asn

Lys

Lys

Leu

Val

80

Tyr

Asn

Ile

Lys

Leu

160

Asn

Ala

Asp

Tyr

Leu
240



30939

Glu Ser Met Gly Val Tyr Gln Ile Glu Gly

<210>
<211>
212>
<213>

<220>
<223>

<400>

75
250
PRT

Trinh ty nhan tao

s55G7-dai

75

Asp Thr Ile

1

Asp

Leu

Met

Phe

65

Asp

Ala

Lys

Gly

Thr

Glu

Val

50

Gly

Gly

Ala

Val

Lys
130

Val

Asn

35

Thr

Ala

Trp

Asp

Asn

115

Glu

Cys
Leu
20

Gly
Gly
Ile
Tyr
Gln
100

Ser

Met

245

Ile

Glu

Gly

Leu

Ala

Gly

85

Lys

Val

Asn

Gly

Lys

Gly

Arg

Gly

70

Tyr

Ser

Ile

Lys

Tyr

Asn

Gly

Asn

55

Tyr

His

Thr

Glu

Leu
135

His

Val

Lys

Lys

Val

His

Gln

Lys

120

Glu

Ala

Thr

25

Tyr

Pro

Glu

Gln

Asn

105

Met

Arg

250

Asn

10

Val

Val

Ser

Gly

Asn

90

Ala

Asn

Met

Asn

Thr

Cys

Asn

Gly

75

Glu

Ile

Thr

Lys

-246-

Ser

His

Ser

Gln

60

Trp

Gln

Asn

Gln

Gln
140

Thr

Ser

Ala

45

Ser

Thr

Gly

Gly

Tyr

125

Ile

Asp

Val

30

Lys

Gln

Gly

Ser

Ile

110

Thr

Glu

Thr

15

Asn

Leu

Gly

Met

Gly

95

Thr

Ala

Asp

Val

Leu

Arg

Leu

Val

80

Tyr

Asn

Ile

Lys



Ile
145

Leu

Val

Lys

Glu

Ser

225

Glu

Glu

Val

Lys

Glu

Cys

210

Glu

Ser

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

<220>
<223>

<400>

Glu

Leu

Asn

Ile

195

Met

Glu

Met

76
250
PRT

Ile

Leu

Leu

180

Gly

Glu

Ser

Gly

Trinh tu

S6E12-dai

76

Glu

Glu

165

Tyr

Asn

Ser

Lys

Val
245

nhan tao

Ser

150

Asn

Glu

Gly

Val

Leu

230

Tyr

Lys

Glu

Lys

Cys

Lys

215

Asn

Gln

Asp Thr Ile Cys Ile Gly Tyr

1

5

Asp Thr Val Leu Glu Lys Asn

20

Leu Glu Asn Gly Gly Gly Gly

35

Gln

Arg

Val

Phe

200

Asn

Arg

Ile

Ile

Thr

Lys

185

Glu

Gly

Glu

Glu

30939

Trp Cys
155

Leu Asp
170

Ser Gln

Phe Tyr

Thr Tyr

Lys Ile

235

Gly
250

His Ala Ash Asn

10

Val Thr val Thr

25

Lys Tyr Val Cys

40

-247-

Tyr

Phe

Leu

His

Asp

220

Asp

Ser

His

Ser

Asn

His

Lys

Lys

205

Tyr

Gly

Thr

Ser

Ala
45

Ala Glu

Asp Ser
175

Asn Asn
190

Cys Asn

Pro Lys

Val Lys

Asp Thr
15

Val Asn
30

Lys Leu

Leu

160

Asn

Ala

Asp

Tyr

Leu
240

Val

Leu

Arg



Met

Phe

65

Asp

Ala

Lys

Gly

Ile

145

Leu

Val

Lys

Glu

Ser

225

Glu

Val

50

Gly

Gly

Ala

Val

Lys

130

Glu

Val

Lys

Glu

Cys

210

Glu

Ser

Thr

Ala

Trp

Asp

Asn

115

Glu

Glu

Leu

Asn

Ile

195

Met

Glu

Met

Gly

Ile

Tyr

Gln

100

Ser

Val

Ile

Leu

Leu

180

Gly

Glu

Ser

Gly

Leu

Ala

Gly

Lys

Val

Asn

Glu

Glu

165

Tyr

Asn

Ser

Lys

Val

Arg

Gly

70

Tyr

Ser

Ile

Lys

Ser

150

Asn

Glu

Gly

Val

Leu

230

Tyr

Asn

55

Phe

His

Thr

Glu

Leu

135

Lys

Glu

Lys

Cys

Lys

215

Asn

Gln

Glu

Ile

His

Gln

Lys

120

Glu

Gln

Arg

Val

Phe

200

Asn

Arg

Ile

Pro

Glu

Gln

Asn

105

Met

Arg

Ile

Thr

Lys

185

Glu

Gly

Glu

Glu

30939

Ser

Gly

Asn

920

Ala

Asn

Met

Trp

Leu

170

Ser

Phe

Thr

Lys

Gly

Asn

Gly

75

Glu

Ile

Thr

Lys

Cys

155

Asp

Gln

Tyr

Tyr

Ile
235

-248-

Gln

60

Trp

Gln

Asn

Gln

Gln

140

Tyr

Phe

Leu

His

Asp

220

Asp

Ser

Thr

Gly

Gly

Leu

125

Ile

Asn

His

Lys

Lys

205

Tyr

Gly

Gln

Gly

Ser

Ile

110

Thr

Glu

Ala

Asp

Asn

190

Cys

Pro

Val

Gly

Met

Gly

95

Thr

Ala

Asp

Glu

Ser

175

Asn

Asn

Lys

Lys

Leu

Val

80

Tyr

Asn

Phe

Lys

Leu

160

Asn

Ala

Asp

Tyr

Leu
240



30939

245 250

-240-





