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(54) POLYPEPTIT DUNG HOP CUA VIRUT HOP BAO HO HAP (RSV F) DUNG PE
GAY DAP UNG MIEN DICH VOI PROTEIN RSV F VA CHE PHAM CHUA
POLYPEPTIT NAY

(57) Sang ché dé cap dén polypeptit dung hop cta virut hop bao ho hap (RSV F) dung dé

gy dap tng mién dich véi protein RSV F. Ngoai ra, sing ché con dé cap dén phan tir axit

nucleic mi hoa polypeptit, vecto chira phan tir axit nucleic va ché pham chira polypeptit
nay.
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Linh vue k§ thuit dugc dé cap

Sang ché d& cap dén linh vuc duoc phdm. Cu thé 13, sang ché dé cap dén polypeptit
RSV F trude dung hop tai td hop. Chung c¢6 thé duge dung trong cac ché pham sinh mién
dich.

Tinh trang k§ thuit ciia sing ché

Virut hop bao hé hap (RSV) 1a virut ARN s¢i-am c6 v6 khong phan doan trong ho
Paramyxoviridae, chi Pneumovirut. Trén toan thé gidi, udce tinh 64 triéu ca xam nhiém
RSV xay ra hang nam giy ra 160.000 truong hgp tr vong (WHO Acute Respiratory
Infections Update thang 9 2009). Bénh niing nhit x4y ra dic biét & tré sinh non, nguoi gia
va ngudi suy giam mién dich. O tré nhé it hon 2 tudi, RSV 1a mam bénh hé hé hap phd
bién nhét, 12 nguyén nhan cia gin 50% ca nhap vién do x4m nhiém tring ho hép, véi dinh
diém cta ca nhap vién xay ra & do tudi tir 2 thang dén 4 thang. P4 c6 bao cdo rang hau hét
tré nho da bi xam nhiém RSV trude hai tudi. Sy x4m nhiém 13p lai trong ca cudc doi la do
mién dich ty nhién khong c6 hiéu qua. Mic d6 ganh ning cta bénh RSV, ty I¢ ti vong va
ty sudt bénh & nguoi gia 1a thi hai chi sau cac mic d6 dugc gy ra bdi sy xAm nhiém
bénh cim A khong phai dich.

Dé xam nhiém té bao vat chi, RSV, gidng cac virut ¢6 vo khac nhu 1a virut bénh
cim va HIV, doi hoi sy dung hop cua mang virut véi mang té bao vat chu. Déi véi RSV,
protein dung hop du trit (protein RSV F) dung hop virut va mang té bao ciia té bao Véf
cht. Theo cac mé hinh hién tai, dua trén cac nghién ctru v& paramyxovirut, protein RSV F
gap ban du thanh ciu trang "trude dung hop". Ciu tric gia 6n dinh gan day da duoc gidi
quyét trong két hop v6i doan Fab ciia khang thé trung hoa 1am 6n dinh (McLellan va cong
su, Science 340(6136):1113-7, 2013). Trong buéc thdm nhap té bao, cdu trang trudc dung
hop trai qua budce gip lai va cac thay dbi cdu trang thanh ciu trang "sau-dung hop" ctia né
(McLellan, J. Virol 85(15):7788-96, 2010; Swanson, PNAS 108(23):9619-24, 2011). Do
d6, protein RSV F 1a protein gia n dinh ma diéu khién dung hop mang té bao bang cach
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ghép protein khong thuan nghich gép lai thanh vi tri k& mang té bao bang cach gip ban
d4u thanh dang gi4 6n dinh (cdu trang trude dung hop), dang nay tiép theo, trai qua céc
thay ddi c4u trang roi rac/timg budc thanh ciu trang nang lugng thip (ciu trang sau-dung
hop).

Céc quan sat nay dé xuat réng protein RSV F truéc dung hgp va sau-dung hop la
khéc biét vé khang nguyén (Calder, L. J. va cong su Virology 271, 122-131 (2000)).

Vacxin chdng x4m nhiém RSV hién tai chua sin ¢0, nhung duoc mong mudn. Cac
“Umg vién vacxin dya trén protein RSV F da that bai do cac van dé vé6i chéng han, d§ 6n
dinh, do tinh khiét, kha ning tai san xuat, va hiéu luc. Nhu dwoc chi ra & trén, cac cau triic
tinh thé d4 boc 1§ thay ddi chu trang 16n giita cac trang thai trude dung hop va sau-dung
hop. TAm quan trong cua viée tai xip xép d& xuét ring chi mot phan cua céc khang thé
dugc hudng t6i ciu trang sau-dung hop ctia RSV-F s& c¢6 thé phan tng chéo véi cAu trang
tw nhién cla gai truéc dung hop trén bé mit cia virut. Theo do6, cac nd luc dé san xuét
vacxin chong RSV d3 tap trung vao phat trién vacxin chira cac dang trudce dung hop cua
protein RSV F (xem, chiang han, WO020101149745, WO02010/1149743,
W02009/1079796, W02012/158613). Tuy nhién, cic nd luc nay chua tao ra polypeptit
RSV F truée dung hop 6n dinh ma c6 thé duge str dung lam tng vién dé thtr nghiém &
con nguoi.
Ban chit k§ thuit caa sang ché

Sang ché @& xuit cac polypeptit dung hop (F) virut hop bao hd hap (RSV) trude
dung hop, ti t6 hop, 6n dinh, cu thé 13, Polypeptit RSV F tai td hop dwgc én dinh trong
céu trang trude dung hop. Polypeptit RSV F theo sang ché bao gdm it nhét mét epitop dic
trung d6i véi protein F cdu trang trudc dung hop. Theo cac phuong 4an nhét dinh,
polypeptit RSV F trudc dung hop 1a tan duge. Sang ché ciing dé xuét cac phan tir axit
nucleic ma héa polypeptit RSV F trudc dung hop theo sang ché va cac vecto bao gdm cac
phan tir axit nucleic nay.

Sang ché ciing dé cap dén cac hop chét, tét hon 1a cac hop chit sinh mién dich, bao
gdm polypeptit RSV F, phan tir axit nucleic va/hodc vecto, va dén cach ding ching dé
cam sinh dap g mién dich chong protein RSV F, cu thé 1a cach st dung chiung lam

vacxin. Sang ché ciing dé cap dén cac phuong phap dé cam sinh dép Gtng mién dich khang
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virut hgp bao hd hip (RSV) ¢ ddi twong, bao gdm viée cho ddi tuong ding lwong hiéu
qua cua polypeptit RSV F truée dung hop, phén tir axit nucleic ma hda polypeptit RSV F
nay, va’/hodc vecto .bao gdm phén tir axit nucleic nay. Tét hon 13, dép tmg mién dich dugc
cam sinh khéc biét boi cac khang thé trung hoa dbi véi RSV va/hodc d6 mién dich bao vé
chéng RSV. Theo cac khia canh cu thé,‘ sang ché dé cap dén phuong phap dé cam sinh cac
khéang thé protein F khang virut hop bao hé hip (RSV) trung hoa & ddi tuong, bao gom
viéc cho ddi twong dung lugng hiéu qua cia hop chéit khang nguyén bao gém polypeptit
RSV F truée dung hop, phan ti axit nucleic ma hoa polypeptit RSV F nay, va/hodc vecto

bao gém phéan tir axit nucleic nay.

M6 ta vin tit cac hinh vé

Fig.1: SDS-PAGE giam va khong giam véi RSV trude dung hgp DM = Dot bién kép
(N671+S215P = SEQ ID NO:21) va DM+CC = Dot bién kép + DE486CC = SEQ ID
NO:94).

Fig.2: Phén tich NativePAGE cta dich ndi tir Lan 2: DM = D6t bién kép (N671+S215P =
SEQ ID NO 21) va Lan 1: DM+CC = Dét bién kép + DE486CC = SEQ ID NO: 94).
Fig.3: A) Séc pho loc chit quanh Superdex200 cua chét rira giai PreF N671 E161P S215P,
RSV A2, fibritin (SEQ ID NO: 91) tir ¢t trao dbi ion. B) Phan tich SDS-PAGE cuia
protein F trudc dung hop chira dinh tir sic phd SEC duéi cac didu kién suy giam. C) Phan
tich NativePAGE cua protein F trude dung hop RSV dugc tinh Ioc (SEQ ID NO: 91, Lan
2) so v6i dot bién kép F RSV dugc tinh loc (SEQ ID NO: 21, Lan 1).

Fig.4: Cac 6 chuan VNA ciia chudt vao tudn 6 sau khi mdi-ting cudng vao tuén 0vad

bo1 cac khang nguyén va lidu theo Bang 14.

Fig.5: Cac d6 chuan VNA ctia chudt béng vao tuan 7 sau khi mdi-ting cuong vio tuan 0

va 4 boi cac khang nguyén va lidu theo Bang 15.

Fig.6: Luong virut phoi va mili 5 ngay sau khi i.n. Thir nghiém RSV.
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M5 ta chi tiét sang ché

Protein dung hop (F) cua virut hgp bao hé hap (RSV) dugc bao gém trong su dung
hop cia mang virut vdi mang t€ bao vat chu, sy xdm nhiém doi hoi sy dung hop nay.
RSV F mARN duogc dich ma thanh 574 protein tién axit amin dugc chi dinh FO, ma chira
trinh tr peptit tin hiéu & cac dau cudi N (chang han, cac gbc axit amin 1-26 ctia SEQ ID
NO: 1) ma duogc loai bo boi peptidaza tin hi¢u trong mang ludi noi chét. FO dugc phan cit
¢ hai vi tri (¢ gifra cac gdc axit amin 109/110 va 136/137) boi cac proteaza té bao (trong
furin cu}thé hodc twong tw furin), loai bé trinh tu can thiép ngin duoc glycosyl hoa (cling
duge dan chiéu dén ving p27, bao gdm céac gdc axit amin 110 dén 136, va tao ra hai mién
hodc cac tidu don vi duge chi dinh F1 va F2. Mién F1 (cac gdc axit amin 137-574) chira
peptit dung hop ki nue & cac dau cubi N cia nd va cac dau cudi C chira ving xuyén
mang (TM) (cac gbc axit amin 530-550) va ving t€ bao chét (cac gdc axit amin 551-574).
Mién F2 (cac gbc axit amin 27-109) duoc lién két cong héa tri véi F1 boi hai cau disulfit.
Céc dime khéc loai F1-F2 dugc ghép thanh trime cung loai trong hat virut.

Vacxin chéng xam nhiém RSV hién tai khong sén c6, nhung ¢é nhu cau. Mot giai
phap phap tiém ning dé san xuét vacxin 1a vacxin tiéu don vi dua trén protein RSV F
duge tinh ché. Tuy nhién, dbi v6i giai phap nay, diéu wu tién 13 protein RSV F duoc tinh
ché & trong ciu trang tuong dong ciu trang cia trang thai truée dung hop clia protein
RSV F, ma én dinh theo thoi gian, va c6 thé dugc san xuat du sd lugng. Ngoai ra, dbi véi
vacxin dua trén tiéu don vi, protein RSV F can duge ct ngén bﬁng cach loai bo vung
xuyén mang (TM) va ving té bao chat dé tao ra protein F dugc bai tiét tan dugc (sF). Vi
ving TM chiju trach nhiém neo mang té bio va trime hoa, protein F tan dugc khong neo 1a
khong bén hon dang ké so véi protein dai-ddy du va sé sin sang gap lai thanh trang thai-
cubi sau-dung hop. Pé thu duoc protein F tan duoc trong ciu trang trude dung hop 6n
dinh ma thé hién cac mic biéu hién cao va do én dinh cao, do do, cau trang trugc dung
hop can duoc on dinh. |

'Sy 6n dinh cua protein F paramyxovirut khac trong cu trang truéc dung hop da
dugc hoan thanh thanh céng ddi véi virut 4 cim tuyp 5 (PIVS). Yin va cong su (Néture
439: 38-44 (2006)) theo d6, 6n dinh cAu tric trude dung hop cua Protein PIV-5 F boi su

dot bién cua vi tri phan tach furin trong Fo ma chdn qué trinh thanh F1 va F2. Hon nira,
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mién xuyén mang (TM) va mién t& bao chit dugc thay thé béi mién trime héa xoén da
biét: GCN4pIl. Mién nay tao ra cu tric cudn xoan trime va 1a mot bién thé cta peptit
cudn xodn dime tu nhién GCN4 (O’Shea va cong su, Science 243: 538-542 (1989)).
Peptit GCN4-pll, trong d6 trinh tir axit amin cua khéa kéo Leuxin GCN4 duoc thay thé
bai cac phﬁn Isoleuxin & mdi vi trf a va d ctia bd bay, duge thé hién dé tao ra cudn xoin-
alpha song song ba soi (Harbury va cdng su, Science 262: 1401-1407 (1993)).

Pé 6n dinh RSV F trong céu trang truéc dung hop, cling phuong phap dé duoc th,
tre 13, su dot bién cua vi tri phan tach furin, va su dung hgp cua mién ngoai bao RSV-F
v&i mién trime héa GCN4pIl (nhu dugc bde 1§ trong, chéng han, W0O2010/149743,
W02010/149745, W02009/079796, W02012/158613) hodc v6i mién trime héa fibritin
(McLellan va cdng su, Nature Struct. Biol. 17: 2-248-250 (2010); McLellan va cong su,
Science 340(6136):1113-7 (2013)). Mién fibritin nay hodc ‘Foldon’ thu dwgc tir T4
fibritin va da dugc mo ta trudc day nhu l1a mién trime hoa tu nhién nhan tao (Letarov va
cong su, Biochemistry Moscow 64: 817-823 (1993); S-Guthe va cdng su, J. Mol. Biol.
337: 905-915. (2004)). Tuy nhién, nhitng nd lgc nay khong dem lai protein RSV-F trude
dung hop 6n dinh. Ngoai ra, nhitng nd luc nay chua c6 két qua & cac d6i tuong phit hop
dé thir nghiém & nguoi.

Bay gid, sang ché @& xuét polypeptit RSV F truéc dung hop tai to hop 6n dinh, cu
thé 13, polypeptit RSV F dugc on dinh trong cau trang trude dung hop. Theo nghién ciu
dan dén sang ché, mot sb bude cai bién da duge dua vao va/hodc két hop dé thu duge
polypeptit RSV F truéc dung hop tan duoc 6n dinh nay. Polypeptit RSV F truée dung
hop 6n dinh theo sang ché & ciu trang trude dung hop, cu thé 13, ching bao gdm (thé
hién) it nhit mot epitop, epitop nay 1a dic trung dbi véi protein F ciu trang trude dung
hop. Epitop dic trung dbi v6i protein F cdu trang trude dung hop 1a epitop khong c6 mat
trong cAu trang sau-dung hop. Khong wu tién bi giéi han bai hoc thuyét cu thé bat ky, tin
rang ciu trang trudc dung hop cua protein RSV F ¢6 thé chira cac epitop gidng véi cac
epitop trén protein RSV F dugc thé hién & céac hat virut RSV tu nhién, va do d6 c6 thé
cung cap cac uu diém dé khoi ddy cac khang thé trung hoa bao vé.

Polypeptit theo sang ché bao gdm it nhat mot epitop dwoc nhan ra boi khang thé
don dong dic trung trude dung hop, bao gom ving CDR1 chudi ning c6 SEQ ID NO: 54,
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ving CDR2 chubi ning ¢c6 SEQ ID NO: 55, ving CDR3 chudi ning c¢6 SEQ ID NO: 56
va ving CDR1 chudi nhe c6 SEQ ID NO: 62, ving CDR2 chudi nhe ¢6 SEQ ID NO: 63,
va ving CDR3 chudi nhe ¢6 SEQ ID NO: 64 (sau diy duoc goi 12 CR9501) va/hoic
khang thé don dong dic trung trude dung hop, bao gdbm ving CDR1 chudi ning c6 SEQ
ID NO: 58, ving CDR2 chudi ning ¢6 SEQ ID NO: 59, ving CDR3 chudi ning ¢c6 SEQ
ID NO: 60 va ving CDR1 chudi nhe ¢c6 SEQ ID NO: 66, ving CDR2 chudi nhe ¢c6 SEQ
ID NO: 67, va ving CDR3 chubi nhe c¢6 SEQ ID NO: 68 (dugc goi 1a CR9502). CR9501
va CR9502 bao gdm cac vung bién déi chudi nang va nhe, va do dé, cac dic trung gin két
14n lugt cua cac khang thé 58C5 va 30D8, ma da duoc thé hién trude diy dé gin két mot
cach cu thé vao protein RSV F trong cdu trang trude dung hop clia né va khong phai vao
cAu trang sau-dung hop (xem W02012/006596).

Theo cac phuong 4n nhét dinh, polypeptit RSV F truc dung hop tai to hop bao
gdm it nhit mot epitop duoc nhan ra boi it nhat mot khang thé don dong dic trung trudce
dung hgp nhu dugec mé ta ¢ trén va 1a trime.

Polypeptit RSV F trude dung hop én dinh theo sang ché bao gom mién F1 va mién
F2, trong d6 polypeptit bao gém it nhat mot dot bién, so véi cac mién F1 va F2 loai-thudn
chung, dugc chon tir nhém bao g@)m:

(a) d6t bién cta gdc axit amin & vi tri 161;

(b) d6t bién ctia gbe axit amin & vi tri 182;

(c) dot bién cua géc axit amin ¢ vi tri 173; va

(d) dot bién cua gdc axit amin D & vi tri 486 thanh C (D486C) két hop véi dot bién
ctia gbc axit amin D & vi tri 489 thanh C (D489C) hoic dot bién ciia gdc axit amin E & vi
tri 487 thanh C (E487C).

Theo cac phuong 4n nhét dinh, polypeptit RSV F trudc dung hop 6n dinh bao gom
mién F1 va mién F2, frong do6 polypeptit bao gdm it nhat mot dot bién duoc chon tir nhém
bao gdm:

(a) d6t bién cua gbc axit amin E & vi tri 161 thanh P, Q hoic G (E161P, E161Q)
hoac E161G);

(b) d6t bién ctia gc axit amin S & vi tri 182 thanh P (S182P);

(c) d6t bién cia gdc axit amin S, T hodc N & vi tri 173 thanh P (S173P); va
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(d) dot bién cua gde axit amin D & vi tri 486 thanh C (D486C) két hop véi dot bién
ctia gbc axit amin D & vi tri 489 thanh C (D489C) hoic dot bién ciia gdc axit amin E & vi
tri 487 thanh C (E487C).

Theo cac phuong 4n nhit dinh, polypeptit RSV F trude dung hop con bao gdm su
dot bién cia géc axit amin & vi trf 67 va/hodc su dot bién cua géc axit amin & vi tri 215.

Theo cac phuong an nhat dinh, polypeptit RSV F true dung hop 6n dinh do d6
bao gom mién F1 va mién F2, trong d6 polypeptit bao gdm dot bién ctia gbc axit amin &
vi tri 67 va/hodc dot bién cua géc axit amin & vi tri 215, va it nhat mot dot bién nita dugc
chon tir nhém bao gbém:

(a) dot bién cua géc axit amin & vi tri 161;

(b) dot bién cua géc axit amin & vi tri 182;

(c) dot bién cua gbc axit amin & vi trf 173; va

(d) dot bién cua gdc axit amin D & vi tri 486 thanh C (D486C) két hop véi dot bién
clia gbe axit amin D & vi trf 489 thanh C (D489C) hogic dot bién cua gdc axit amin E & vi
tri 487 thanh C (E487C).

Theo céc phuwong 4n nhét dinh, polypeptit RSV F trudc dung hop 6n dinh bao gom
mién F1 va mién F2, trong d6 polypeptit bao gdm su dot bién cia gbc axit amin N hodc T
& vi trf 67 va/hodc su dot bién cua géc axit amin S ¢ vi tri 215, va trong do6 polypeptit con
bao gém it nhat mot dot bién khac dwge chon tir nhém bao gém:

(a) dot bién cua gdc axit amin E & vi tri 161 thanh P, Q hoic G (E161P, E161Q
hoac E161G);

(b) dot bién ctia gdc axit amin S & vi tri 182 thanh P (S182P);

(c) @6t bién cua gbc axit amin S, T hodc N & vi tri 173 thanh P (S173P); va

(d) d6t bién cua gdc axit amin D & vi tri 486 thanh C (D486C) két hop véi dot bién
clia gdc axit amin D & vi trf 489 thanh C (D489C) hodic dot bién cia gdc axit amin E & vi
tri 487 thanh C (E487C).

Theo cac phwong 4n nhat dinh, polypeptit RSV F trude dung hop 6n dinh bao gbm
trinh tur lién két bao gom tir 1 dén 10 axit amin, lién két mién F1 va mién F2.

Theo cac phwong an nhat dinh, polypeptit RSV F truéc dung hop én dinh theo

sang ché do d6 bao gdm mién F1 va mién F2, v trinh tu lién két bao gdm tir 1 dén 10 gbc
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axit amin, lién két mién F1 v6i mién F2, trong d6 polypeptit bao gdm it nhit mot dot bién
duge chon tir nhém bao gdm: |

(a) dot bién ciia gbc axit amin E & vi tri 161 thanh P, Q hoic G (E161P, E161Q
hodc E161G);

(b) dot bién cua gdc axit amin S & vi tri 182 thanh P (S182P);

(c) dot bién cua gbc axit amin S, T hodc N & vi tri 173 thanh P (S173P), va

(d) @6t bién cua gbe axit amin D & vi tri 486 thanh C (D486C) két hop v6i dot bién
cua géc axit amin D & vi tri 489 thanh C (D489C) hoac dot bién cia géc axit amin E & vi
tri 487 thanh C (E487C)

Theo cac phuong 4n nhat dinh, polypeptit RSV F trudc dung hop on dinh con bao
gém dot bién cua géc axit amin N hodc T & vi tri 67 va/hodc d6t bién cua géc axit amin S

- & vi tri 215. Theo cac phuong 4n nhat dinh, polypeptit RSV F trude dung hop 6n dinh con
bao gdm dot bién cua gbc axit amin N hodc T ¢ vi tri 67 (N/T67I) thanh I va/hodc dot
bién cta gdc axit amin S & vi tri 215 thanh P (S215P).

Theo céc phuong 4n nht dinh, polypeptit RSV F trudc dung hop 6n dinh theo
sang ché bao gdm mién F1 cit cut.

Theo cac phuong 4n nhat dinh, polypeptit RSV F trudc dung hop on dinh theo
sang ché do d6 bao gdm mién F1 cit cut va mién F2 va tiy y trinh tu lién két bao gdm tir
1 dn 10 gbc axit amin, lién két mién F1 cét cut v6i mién F2, trong d6 polypeptit bao gdm
it nhat mot dot bién ciia duoc chon tir nhém bao gém:

(a) dot bién cua gbc axit amin E & vi tri 161 thanh P, Q hodc G (E161P, E161Q
hodc E161G);

(b) dot bién ciia gdc axit amin S & vi tri 182 thanh P (S182P);

(c) d6t bién cua gbc axit amin S, T hodc N & vi tri 173 thanh P (S173P); va

(d) dot bién ctia gbc axit amin D & vi tri 486 thanh C (D486C) két hop vai dot bién
ctia gbc axit amin D & vi tri 489 thanh C (D489C) hoic dot bién cua gbe axit amin E & vi
tri 487 thanh C (E487C)

Theo céc phuong 4n nhat dinh, polypeptit con bao gdbm dot bién cta gbc axit amin
N hodc T & vi tri 67 va/hodc dot bién cua géc axit amin S ¢ vi tri 215. Theo cac phuong

an nhat dinh, polypeptit RSV F truéc dung hop on dinh con bao gdm dot bién cua gde
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axit amin N hoac T & vi tri 67 (N/T671) thanh I va/hoac dot bién cua géc axit amin S & vi
tri 215 thanh P (S215P).

Do d6, theo sang ché, polypeptit theo sang ché bao gdm it nhat mét sw dot bién 6n
dinh trong mién F1 va/hodc mién F2 khi so vi mién RSV F1 va/hoic mién F2 & protein
RSV F thuin ching. Didu da biét 1a RSV ton tai nhw 1a kiéu huyét thanh don c¢6 hai nhém
phu khang nguyén: A va B. Céc trinh ty axit amin cua céc protein F dugc xur ly truéng
thanh cua hai nhom 13 giéng nhau khoang 93%. Nhu duge sir dung trong toan bd don, cac
vi tri axit amin dwgc cho dua vao trinh tu cia protein RSV F tir chung A2 (SEQ ID NO:
1). Nhu duoc st dung trong sang ché, thuat ngit “axit amin & vi tri “x” clia protein RSV
F nhu thé ¢6 nghia 13 axit amin twong (mg véi axit amin & vi tri “x” trong protein RSV F
ctia ching RSV A2 ¢6 SEQ ID NO: 1. Luu ¥ rang, trong hé thong danh s6 duoc sir dung
trong toan bo don 1 biéu thj axit amin d4u cubi N ctia protein FO chuwa truong thanh (SEQ
ID NO: 1). Khi chung RSV ngoai chiung A2 dugc st dung, thi cac vi tri axit amin cua
protein F duoc danh s c6 dua vao cach danh sb cua protein F cia ching A2 ¢6 SEQ ID
NO: 1 bang cach can chinh céc trinh tur ctia ching RSV khac véi protein F ¢c6 SEQ ID
NO: 1 v6i su chén cac khoang tréng néu can thiét. Cac can chinh trinh tu cé thé duoc thuc
hién bang cach sit dung cac phuong phap da biét trong linh vuc k¥ thuat, chang han, béi
CLUSTALW, Bioedit hoic CLC Workbench.

Axit amin theo sang ché c6 thé 1a axit bat ky thuéc mudi hai axit tim thdy tu nhién
(hodc axit amin “chuin”) hodc cc bién thé cua ching, chang han nhu 13, axit D-amin (cac
ddng phan déi hinh-D cia cac axit amin c6 tAm bat d6i xtng), hoic cac bién thé bat ky ma
khong tim thdy tr nhién trong cac protein, ching han nhu 13, norleuxin. Axit amin chudn ¢
thé duge chia thanh mot s6 nhém dua trén cac thudc tinh cia ching. Cac yéu t6 quan trong
1a dac tinh tich dién, wa nudc hodc ky nudc, cac nhom chirc va kich thude. Cac dac tinh nay
14 quan trong d6i v6i cdu tric protein va tuong tic protein—protein. Mot s6 axit amin ¢ cac
thudc tinh dac biét chéng han xystein, ma cé thé tao ra cac lién két disulfit cong hoa tri
(hoic cac cau disulfit) v6i cic phan xystein khac, prolin lam xoay truc chinh polypeptit, va
glycin linh dong hon cac axit amin khac. Bang 17 thé hién tén viét tit va thudc tinh ciia cac

axit amin chuan.
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S& dugc hiéu ding boi chuyén gia trung binh trong linh vuc ring cic dot bién co
thé dugc tao ra cho protein béi cac quy trinh sinh hoc phén tir thong thudng. Céac dot bién
theo sang ché t6t hon 13 1am cho cic mirc biéu hién dwoc gia ting va/hoic su 6n dinh
dugc gia ting d6i v6i polypeptit RSV F truéc dung hop khi so véi Polypeptit RSV F
khéng bao gdm (cac) dot bién nay.

Theo céc phuong an nhit dinh, polypeptit RSV F trudc dung hop ¢6 chidu dai day
du.

Theo céc phuong an nhat dinh, polypeptit RSV F truéc dung hop 1 tan duoc.

Theo cac phuong 4n nhét dinh, polypeptit RSV F trudc dung hop con bao gom
mién trime hoa khac loai duge lién két v6i mién F1 duoc cit ngén. Theo sang ché, diéu
duoc thdy 1 nho lién két mién trime hoa khac loai v6i gbe axit amin dau cubi-C ctia mién
F1 duoc cit nga'in, duoc két hop mot cach tuy y véi trinh tu lién két lién két mién F1 va
mién F2, va on dinh (cac) dot bién, polypeptit RSV F dugc cung cép thé hién biéu hién
cao va gan két vao cac khang thé trudc dung hop-dic trung, biéu thi ring polypeptit &
trong cdu trang trudc dung hop. Ngoai ra, polypeptit RSV F duoc 6n dinh & ciu trang
trude dung hop, cu thé 13, tham chi sau khi xtr 1y polypeptit, chiing van gan két vao céc
khang thé truéc dung hop-dic trung CR9501 va/hodc CR9502, biéu thi rang epitop trudc
dung hop-dac trung dugce giir lai.

Theo cac phuong an khéc, polypeptit RSV F truéc dung hop bao gdm mét hodc
nhiéu cac d6t bién khac (khi so véi protein RSV F thuan chung), dugc lwa chon tir nhém
bao gbm:

(a) dot bién ctia gde axit amin & vi tri 46;

(b) dot bién cua gbc axit amin & vi tri 77;

(c) dot bién cua gdc axit amin & vi tri 80;

(d) dot bién cua gbc axit amin & vi tri 92;

(e) dot bién cua gdc axit amin & vi tri 184;

(f) dot bién ctia gdc axit amin & vi tri 185;

(g) d6t bién cua gdc axit amin & vi tri 201;

(h) d6t bién cua gdc axit amin & vi tri 209;

(i) dot bién cua gdc axit amin & vi tri 421;
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(j) dot bién ctia gbe axit amin & vi tri 426;

(k) dot bién cta gbc axit amin & vi tri 465;

(1) @6t bién ctia gbe axit amin & vi trf 486;

(m) dot bién cia gdc axit amin & vi tri 487; va

(n) dot bién cua gde axit amin & vi tri 508.

Theo cac phuong an uu tién, mdt hoac nhiéu d6t bién khac dugc lva chon tir nhém
bao gdm:

(a) dot bién cta gdc axit amin S & vi tri 46 thanh G (S46G);

(b) dot bién cua gdc axit amin K & vi tri 77 thanh E (K77E);

(c) dot bién cua gdc axit amin K & vi trf 80 thanh E (K80E);

(d) dot bién cua gdc axit amin E & vi tri 92 thanh D (E92D);

(¢) dot bién cua gdc axit amin G & vi fri 184 thanh N (G184N);

(f) dot bién cta gbe axit amin V & vi tri 185 thanh N (V185N);

(2) dot bién cta gbe axit amin K & vi tri 201 thanh Q (K201Q);

(h) dot bién cta gde axit amin K & vi tri 209 thanh Q (K209Q);

(i) dot bién cia gdc axit amin K & vi tri 421 thanh N (K421N);

(j) dot bién cta gdc axit amin N & vi tri 426 thanh S (N426S);

(k) dot bién ctia gbe axit amin K & vi tri 465 thanh E hodc Q (K465Q);

(1) @6t bién ctia gdc axit amin D & vi tri 486 thanh N (D486N);

(m) dot bién cua gbe axit amin E & vi trf 487 thanh Q, N hodc I (E487Q/N/I); va

(n) dot bién cua gbc axit amin K & vi tri 508 thanh E (K508E).

Nhu dugc mb ta & trén, theo cac phuong an nhit dinh, polypeptit RSV F trude
dung hop bao gdm dot bién ctia gdc axit amin D & vi tri 486 thanh C (D486C) két hop véi
D489C hoic E487C. Cac dot bién d6i nay véi hai xystein nita tao ra trong ciu disulfit lién
tiéu don vi giira cc protein F1 dé tao thanh lién két cong hoa tri giita cac protome va lam
6n dinh cdu triic RSV F truée dung hop.

Laichay rﬁng ddi vé6i cac vi tri cua cac géc axit amin, su dan chiéu duoc thuc hién
d6i v6i SEQ ID NO: 1. Chuyén gia trung binh trong linh vuc s& c6 thé xac dinh cac gbe

axit amin tuong Ung trong cac protein F cua cac chiung RSV khéc.
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Theo céc phurong 4n nhat dinh, polypeptit RSV F trudc dung hop bao gdm it nhét
hai d6t bién (khi so v&i protein RV F loai-thuan chung).

Theo cac phuong an nhét dinh, polypeptit bao gdm it nhat ba dot bién.

Theo cac phuwong an nhat dinh, polypeptit bao gdm it nhit bon, nim hoic sau dot
bién.

Theo céc phuong an nhat dinh, mién trime héa khac loai bao gém trinh tu axit
amin EKKIEAIEKKIEAIEKKIEA (SEQ ID NO: 3). Theo cac phuong 4n nhit dinh khéc,
mién  trime hoéa khac loai bao gém trinh  tu axit amin
GYIPEAPRDGQAYVRKDGEWVLLSTFL (SEQ ID NO: 4).

Nhu duge mé ta ¢ trén, theo cac phuong an nhét dinh, polypeptit theo sang ché bao
gém mién F1 duogc cét ngén. Nhu dugc st dung ¢ day, mién F1 “duoc cit ngén” biéu thi
mién F1 khong phai 12 mién F1 dai ddy du, cu thé 13, trong d6 mét hodc nhidu cac gbe axit
amin di bi x6a b6 & dau cudi N hodc & dau cubi C. Theo sang ché, it nhat mién xuyén
mang va dudi té bao chat di duwoc x6a bo dé cho phép biéu hién nhu 14 mién ngoai bao tan
duoc.

Theo céc phuong 4n nhat dinh khac, mién F1 duogc cat ngin sau khi gdc axit amin
495 cua protein RSV F (xem SEQ ID NO: 1), cu thé 13, phan diu cubi-C ctia mién F1 bét
dau tir gbc axit amin 496 (xem SEQ ID NO: 1) da duoc x6a bo. Theo cac phuong an nhét
dinh khac, mién F1 dwoc cit ngin sau gbc axit amin 513 cila protein RSV F. Theo cac
phuong 4n nhit dinh, mién F1 duoc cét ngin sau gbc axit amin 486, 487, 488, 489, 490,
491, 492, 493, 494, 495, 496, 497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508,
509,510, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, 524 hodc 525.

Theo cac phuong an nhét dinh, mién trime héa duoc lién két véi géc axit amin 495
ctia mién RSV F1. Theo cic phuwong an nhit dinh, mién trime héa bao gdm SEQ ID NO:
4 va dugc lién két v6i gde axit amin 495 ctia mién RSV F1.

Theo cac phwong an nhat dinh khic, mién trime héa duoc lién két véi gde axit
amin 513 cia mién RSV F1. Theo cic phwong 4n nhit dinh, mién trime héa bao gdm
SEQ ID NO: 3 va dugc lién két voi gbe axit amin 513 ciia mién RSV F1.

Nhu duge mo ta ¢ trén, theo cac phuong an nhét dinh, mién F1, ma dugc cit ngén

mot cach tiy y, va mién F2 duoc lién két boi trinh ty lién két, lién két axit amin dau cubi-
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C ciia mién F2 v6i axit amin dau cudi N ciia mién F2 (dugc cét ngan mét cach tiy y) .
Theo cac phuong 4n nhat dinh, trinh ty 1ién két (hoic mach lién két) bao gém tir 1 dén 10
gbc axit amin, t6t hon 14 tir 2 @n 9 gbc axit amin, tot hon 14 tir 3 dén 8 gdc axit amin, t6t
hon 1a tir 4 dén 7 géc axit amin, tot hon nita 12 mach lién két bao gém 5 hodc 6 géc axit
amin. Nhiéu mach lién két tu nhién vé mit ciu trang la da biét trong linh vyuc k¥ thuat co
thé duge str dung theo sang ché ma khong pha v& ciu trang cua polypeptit RVS F trudc
dung hop. Theo cac phuong an wu tién, mach lién két bao gdm trinh ty axit amin GSGSG
(SEQ ID NO: 95).

Theo céc phuong an nhat dinh, mién F1 va/hodc mién F 1a tir sgi RSV A. Theo céc
phuong 4n nhat dinh mién F1 va/hodc mién F2 1a tir chimg RSV A2 ¢6 SEQ ID NO: 1.

Theo céc phuong 4n nhat dinh, mién F1 va/hodc mién F2 1a tir ching RSV A2 ciia
SEQ ID NO: 69.

Theo cac phuong an nhét dinh, mién F1 va/hoic mién F 12 tir ching RSV B. Theo céc
phuong 4n nhat dinh mién F1 va/hodc mién F2 13 tir ching RSV B ¢6 SEQ ID NO: 2.

Theo cac phwong 4n nhét dinh, mién F1 va mién F2 13 tir cing ching RSV. Theo
céc phwong an nhét dinh, polypeptit RSV F truéc dung hop 13 polypeptit lai, cu thé 13, bao
gdm cac mién F1 va mién F2 tir cac ching RSV khac nhau.

Theo cac phuong an nhét dinh, mic biéu hién ciia polypeptit RSV F trudc dung
hop theo sang ché duoc gia tang, khi so v&i polypeptit RSV F loai thuan ching chidu dai
day du hozc mién ngoai bao loai thuan chung (cu thé 13, khong c6 ving xuyén mang va té
bao chit) khéng c6 (cic) dot bién. Theo cac phuong an nhat dinh murc biéu hién dugc gia
tang it nhat 5 lan, tot hon 1a 1én dén 10 1an. Theo cac phuong an nhit dinh, murc biéu hién
duoc gia tang hon 10 lan.

Polypeptit RSV F trudc dung hop theo sang ché 1a 6n dinh, cu thé 13, khong sin
sang thay ddi thanh cdu trang sau-dung hop do xt Iy polypeptit, chang han nhu 13, tinh
loc, cac chu trinh két dong-xa dong, va/hodc luu trit v.v...

Theo cc phuong 4n nhat dinh, polypeptit RSV F trudc dung hop theo sang ché cé
d6 6n dinh duoc gia ting do luu trit & 4°C khi so véi polypeptit RSV F khong c¢6 (cac) dot
bién. Theo cic phuong 4n nhit dinh, polypeptit 1a 6n dinh khi luu trit & 4°C trong it nhat
30 ngay, tot hon 12 it nhat 60 ngay, t6t hon 14 it nhit 6 thang, tham chi t6t hon nira 12 it
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nhit 1 nim. D4i v6i thuat ngir ;‘6n dinh khi Ivu tr”, né cé nghia 1a polypeptit van thé
hién it nhit mét epitop dic trung cho khang thé dic trung trude dung hop (ching han,
CR9501) khi luu trit polypeptit trong dung dich (ching han, méi truong nudi cay) tai 4° C
trong it nhat 30 ngdy, ching han, nhu dugc x4c dinh bang cach sir dung phwong phap nhu
dugc mo ta trong Vi du 8 hodc 10. Theo cac phuong an nhét dinh, polypeptit thé hién it
nhit mot epitop trude dung hop-dic trung trong it nhat 6 thang, t6t hon 13 trong it nhat 1
nam khi luu trit polypeptit RSV F trude dung hop & 4°C.

Theo cac phuong an nhét dinh, polypeptit RSV F trude dung hop theo sang ché c6
d6 6n dinh duoc gia ting khi chiu nhiét, khi so véi Polypeptit RSV F khong c6 (cac) dot
bién nay. Theo cac phwong 4n nhat dinh, polypeptit REV F trudc dung hop 14 6n dinh
" nhiét trong it nhat 30 phut tai nhiét d6 la 55° C, t6t hon 14 tai 58° C, tot hon nita 14 tai 60°
C. béi voi thuat ngit “6n dinh nhiét”, n6é c6 nghia 1a polypeptit van thé hién it nhit mot
epitop trudc dung hop-dic trung sau khi da duoc chiu nhiét d6 ting trong it nhit 30 phut
(cu thé 13, nhiét d6 1a 55°C hodc hon), ching han, nhu duoc x4c dinh bang cach st dung
phuong phap nhu duge mo ta trong Vi du 9.

Theo cac phuong an nhét‘dinh, polypeptit thé hién it nhat mét epitop trude dung
hop-dic trung sau khi trai qua tir 1 dén 6 chu trinh két déng-xa dong trong chat dém lap
cong thire phu hop. ‘

Theo cac phuong an uu tién nhat dinh, polypeptit RSV F truée dung hop theo sang
ché bao g@)m trinh tu axit amin duoc Iva chon tir nhém bao gém SEQ ID NO: 90-94. Theo
cac phuong 4n nhét dinh, polypeptit RSV F truéc dung hop theo sang ché bao gom trinh
ty axit amin dugc lya chon tir nhém bao gdm SEQ ID NO: 90-94.

Nhu dugce st dung trong toan by don, cac trinh tu nucleotit don dugc cung cﬁp tur
huéng 5° dén 3°, va céc trinh tu axit amin tir cic dau cudi N dén cac dau cudi C, nhu
thong 1€ trong linh vuc k¥ thuat.

Theo cac phuong 4n nhét dinh, polypeptit dugc ma hoa theo sang ché con bao gdm
trinh tu chinh, cling dugc goi 1a trinh ty tin hiéu hodc peptit tin hi€u, twong Gng vdi cac
axit amin 1-26 c6 SEQ ID NO: 1, SEQ ID NO: 2 hoac SEQ ID NO: 69. Day la peptit
ngin (thong thuong dai tir 5 dén 30 axit amin) thé hién & cac dau cudi N ciia phan 16n cac

protein méi duge téng hop, cic protein nay duoc danh hudng theo dwdng kich thich bai
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tiét. Theo cac phwong 4n nhat dinh, polypeptit theo sang ché khong bao gdm trinh tur
chinh.

Theo cac phuong 4n nhit dinh, polypeptit bao gdm thé-HIS. Thé-HIS hodc thé-
polyhistidin 12 doan 13p axit amin trong cic protein bao gém it nhat nim phan histidin
(H), thuong ¢ cac dau cudi N hodc C cia protein, ma thuong duge st dung cho cic muc
dich tinh loc.

Theo cac phuong 4n nhét dinh, polypeptit khong bao gém thé-HIS. Theo sang ché,
didu ngac nhién dugc thé hién 1a khi thé-HIS dugc x6a bo, thi mic biéu hién va do on
dinh dugc gia tang khi so v&i polypeptit cé thé-HIS.

Sang ché con dé xuit cac phan tir axit nucleic ma hoa polypeptit RSV F theo sang
ché.

Theo cac phuong an uu tién, cac phan tir axit nucleic ma hda polypeptit theo sang
ché t6i wu hoa-codon dé biéu hién trong céc & bao dong vat c6 vi, tdt hon 1 céc té bao
ngudi. Cac phuong phap t6i uvu héa-codon 13 da biét va da duoc mé ta trude day (chang
han, WO 96/09378). Trinh tu duoc can nhic tdi wu héa-codon néu it nhat mot codon
khéng wu tién khi so v&i trinh tu loai thudn chung dugc thay thé boi codon duge wu tién
hon. & day, codon khong wu ti€n lai codon dugce st dung it thudng xuyén trong co quan
hon codon khac ma héa cho cung axit amin, va codon dugc uu ti€én hon 1a codon dugc su
dung thuong xuyén trong co quan hon codon khong uu tién. Tan xuét st dung codon ddi
v6i co quan dic trung c6 thé duoc tim thdy trong cac bang tan xuét codon, nhu 13 trong
http://www.kazusa.or.jp/codon. Tt hon 14 nhidu hon mét codon khéng wu tién, t6t hon 1a
hau hét hoic tit ca codon khong uu tién, dugc thay thé boi codon dugce wu tién hon. Tt
hon 14 cac codon duoc xtr dung thudong xuyén nhat trong co quan duoc sir dung trong
trinh ty t6i vu héa-codon. Su thay thé boi cac codon wu tién thuong din dén biéu hién cao
hon.

Chuyén gia trung binh trong linh vuc s& hiéu ring nhiéu polynucleotit va phan tir
axit nucleic khac nhau c6 thé ma hoa ciing polypeptit 1 két qua cia sy thoai gidng cta ma
gen. Chuyén gia trung binh trong linh vuc ciing hiéu rang c6 thé, béng cach str dung céc
k¥ thuat thong thudng, 1am cho su thay thé nucleotit khong anh hudng trinh tw polypeptit

dugc ma hda bdi cac phan tir axit nucleic dé cho thay sy st dung codon cuia co quan vét
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chu cu thé bat ky trong dé polypeptit s& duwgc thé hién. Do do, trir khi dugc chi ra khac,
"trinh tu nucleotit ma hoa frinh tu axit amin" bao gém moi trinh ty nucleotit ma khong
phai 14 cac phién ban thoai gidng éfla nhau va ma hoa cung trinh ty axit amin. Céc trinh tu
nucleotit ma héa céc protein va ARN c¢6 thé hodc c6 thé khong bao gdm cic intron.

Céc trinh tu axit nucleic c6 thé dugc tich dong bang cach sir dung cac k¥ thut
sinh hoc phan tir théng thudng, hodc duge tao ra méi hoan toan bang cach téng hop ADN,
ma c6 thé duoc thue hién bang cach sir dung cac quy trinh thong thuong boi cac cong ty
dich vu c6 kinh doanh trong linh vuc tdng hop ADN va/hodc tach dong phan tir (chang
han, GeneArt, GenScripts, Invitrogen, Eurofins).

Sang ché ciing d& xuat cac vecto bao gdm phan tir axit nucleic nhu dugc mo ta &
trén. Theo cic phuong an nhét dinh, phan tir axit nucleic theo sang ché nhu vay 1a mot
phén cia vecto. Cac vecto nay c6 thé dé dang dugce thao tac boi cac phuong phap da biét
d6i voi chuyén gia trung binh trong linh vuc k§ thuét, va ¢ thé, vi du, duoc thiét ké co
kha nang sao chép trong cac té bao nhan so va/hodc nhan that. Ngoai ra, nhiéu vecto c6
thé dugc st dung dé bién nap cac té bao nhan that va s& hop nhét toan phﬁn hoac mot
phin thanh hé gen ctia cac té bao nay, din dén céc té bao vat chu 4n dinh bao gbém axit
nucleic duoc mong mudn trong hé gen clia chiing. Vecto dugce sir dung c6 thé 1a vecto bt
ky ma thich hop dé tach dong ADN va c6 thé duge sir dung dé phién mi axit nucleic quan
tdm. Cac vecto phut hop theo sang ché 13, ching han, adenocéc vecto, chang han nhu 1,
Ad26 hodac Ad35, alphavirut, paramyxovirut, vaccinia virut, herpes virut, retrovirut cac
vecto v.v.. Chuyén gia trung binh trong linh vyc ky thuét c6 kha ning lya chon céac vecto
biéu hién phu hgp, va chén cac trinh tu axit nucleic theo sang ché theo cach thirc
functional manner.

Céac t€ bao vat chil bao gdm cac phan tir axit nucleic ma héa polypeptit RSV F
truée dung hop ciing tao ra mot phan ciia sang ché. Polypeptit RSV F trude dung hop c6
thé duoc tao ra thong qua cong nghé ADN tai to hop bao gdm biéu hién cta cic phan tir
trong cac té bao vat chy, ching han, cac té bao buéng tring chudt lang Trung Québc
(Chinese hamster ovary - CHO), cac dong té bao u, cac té bao BHK, cic dong té bao
nguoi nhu 1a cac té Béo HEK293, cac té bapf PER.C6, hodc men, ndm, céc té vao con

trung, va cac té bao tuong tu, hoac dong vat hoac thuc vét gen chuyén. Theo cac phuong
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an nhit dinh, cac t& bao nay la tor co quan da bao, theo cadc phuong an nhét dinh ching
thudc ngudn gde dong vat ¢ xuong séng hoic dong vat khong cé xwong song. Theo cac
phuong an nhét dinh, cac té bao nay 1a cac té bao dong vat c6 vi. Theo cac phuong an
nhat dinh, cac té bao nay 1a cac té bao ngudi. N6i chung, viée tao ra cac protein tai to hop,
nhu polypeptit RSV F trude dung hop theo sang ché, trong té bao vét chi bao gém viéc
dwa phan tir axit nucleic khac loai ma hoa polypeptit theo dinh dang biéu hién duge vao té
bao vat chu, nuoi céy cac té bao nay trong cac diéu kién truyén din d6i voi biéu hién cua
phan tir axit nucleic va cho phép biéu hién cua polypeptit trong té bao nay. Phan tir axit
- nucleic ma hoa protein ¢ dinh dang biéu hién duoc c6 thé & dang catxet biéu hién, va
thudng yéu cau cac trinh ti ¢6 kha nang 16 ra biéu hién cua axit nucleic, nhu 13 (c4c) trinh
tu tdng c&bng, trinh tu khéi dau phién m4, tin hiéu polyadenyl hoa, va trinh tu twong tu.
Chuyén gia trung binh trong linh vic k¥ thuat nhan thirc ring céc trinh ty khoi dau phién
ma khac nhau c6 thé duoc st dung dé thu duoc biéu hién cua gen trong cac té bao vat
chu. Céc trinh ty khéi dau phién ma c6 thé 1a co ban hodc duoc diéu hoa, va c6 thé thu
duoc tir nhiéu nguén khac nhau, bao gff)m virut, cac nguén nhéan so, hodc nhan that, hoac
dugc thiét ké nhan tao.

Mai truong nudi cdy té bao 13 sin c6 tir nhidu nha cung cip khac nhau, va moi
trudong phu hop c6 thé duoc choh theo thong 1& cho té bao vat chi dé biéu hién protein
quan tim, & ddy 1a polypeptit RSV F trudc dung hop. Mbi trudng thich hop c¢é thé hoic
c6 thé khong chira huyét thanh.

“Phan tir axit nucleic khac loai” (ciing dwgc din chiéu dén ¢ day nhu 14 ‘gen
chuyén’) 1a phén tir axit nucleic khong tu nhién c6 mit trong té bao vat chi. N6 duoc dua
vao, vi du, vecto boi cac k¥ thudt sinh hoc phéan tir ti€u chuan. Gen chuyén thuong dugce
lién két hoat dong dugc vdi cac trinh tir diéu khién biéu hién. Piéu nay c6 thé, vi dy, dugc
thuc hién bang cach dit axit nucleic ma héa (cac) gen chuyén duéi su didu khién ciia trinh
tur khoi dau phién ma. Céc trinh ty diéu hoa khac ¢ thé dugc bd sung. Nhiéu trinh tu khoi
dau phién mi c6 thé dugce st dung cho sy biéu hién cia (cac) gen chuyén, va 1a da biét dbi
v6i chuyén gia trung binh trong linh vuec, chfmg han, céc trinh ty nay co thé bao gém cac
trinh ty khoi dau phién ma virut, dong vat c6 vu, nhan tao, va trinh ty tuong tu. Vi du

khong dé gi6i han cta trinh tu khai diu phién ma phi hop dé thu dwgc biéu hién trong céc
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té bao nhan that 13 trinh tr khoi dau phién ma-CMV (US 5,385,839), chang han, trinh tur
khoi dAu phién mé sém tire thi CMV, vi du bao gdm nt. =735 dén +95 tir trinh tu ting
cudng gen/trinh tu khoi dau phién ma sém tie thi CMV. Tin hiéu polyadenyl héa, vi du,
tin hiéu polyA hoocmon sinh trudng ciia bo (US 5,122,458), ¢ thé ¢6 mit sau (cac) gen
chuyén. Theo cach khac, mdt s cac vecto dugc st dung rong rai biéu hién 14 sin ¢6 trong
linh vue k¥ thuat va tir cac ngudn thwong mai, ching han, chudi vecto pcADN va pEF ciia
Invitrogen, pMSCV va pTK-Hyg tr BD Sciences, pCMV-Script tir Stratagene, v.v., cac
vecto nay cé thé duoc st dung dé biéu hién tai td hop protein quan tam, hoac dé thu dugc
cac trinh ty khoi dau phién méd va/hodc céc trinh tu két thic phién mé, céc trinh tu polyA
phu hop, va trinh tu tuong tu.

Nudi cdy té bao c6 thé 1a dang nudi cdy té bao bat ky, bao gdm nudi cy té bao
dinh, vi du té bao dinh vao bé mit cua binh nudi céy hodc vi chét mang, cling nhu nudi
cAy huyén phu. Nuéi cdy huyén phu pham vi Ién nhét dugc thyc hién 13 cic quy trinh mé
hodc mé cho an bai vi chiing dé thyc hién va mé rong pham vi nhat. Ngay nay, cac quy
trinh lién tuc dva trén cic nguyén Iy tuéi dang trd nén phd bién va cling phu hop hon.
MBbi trudng nudi cay phi hop ciing 1a da biét dbi véi chuyén gia trung binh trong linh vuc
va thong thuong c6 thé thu duge tir cac nguén thuong mai véi $0 luong 16n, hodc tu-tao
‘theo céc trinh thuc tiéu chudn. Nudi céy c6 thé duge thuc hién, vi du, trong cac dia, cac
chai lan hoic trong cic budng phan tng sinh hoc, sit dung hé théng mé, mé cho an, hé
théng lién tuc va tuong tr. Cac didu kién thich hop dé nudi ciy té bao 1a da biét (xem, vi
du, Tissue Culture, Academic Press, Kruse va Paterson, cac nha bién soan (1973), va R.I.
Freshney, Culture of animal cells: A manual of basic technique, fourth edition (Wiley-
Liss Inc., 2000, ISBN 0-471-34889-9)).

Sang ché con dé xuét cac hop chét bao gdm polypeptit RSV F trudc dung hop
va/hodc phan tir axit nucleic, va/hodc vecto, nhu dugec mo ta ¢ trén. Nhu vay, sang ché dé
xuét cac hop chit bao gém polypeptit RSV F truéc dung hop ma thé hién epitop c6 mit
trong cAu trang trude dung hop cia protein RSV F nhung khong c6 mit trong ciu trang
sau-dung hop. Sang ché ciing dé xuét cac hop chit bao gdm phan tir axit nucleic va/hodc
vecto, ma hoa polypeptit RSV F trude dung hop nay. Sang ché con dé xuét cac hop chat

sinh mién dich bao gém polypeptit RSV F trudc dung hop, va/hodc phan tir axit nucleic,
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va/hodc vecto, nhu duge md ta & trén. Sang ché ciing dé xut cach st dung polypeptit
RSV F trude dung hop dugce on dinh, phan tur axit nucleic, va/hodc vecto, theo sang ché,
dé cam sinh dép tmg mién dich chdng protein RSV F & ddi tugng. Con duge dé xuat la
céc phuong phap dé cam sinh dap ing mién dich chong protein RSV F & d6i trong, bao
gb6m dung polypeptit RSV F trude dung hop, va/hoic phan tir axit nucleic, va/hodc vecto,
theo sang ché cho ddi twong. Ciing dwoc dé xuit 13 polypeptit RSV F truée dung hop, cac
phan tir axit nucleic, va/hodc cic vecto, theo sang ché dé dung trong cam sinh dap tng
mién dich chéng protein RSV F & dbi twong. Con dwoc dé xuét 1a cach sir dung polypeptit
RSV F truée dung hop, va/hoac cac phan tir axit nucleic, va/hodc cac vecto theo sang ché
dé san xuat duoc phim dé sir dung trong cam sinh d4p tmg mién dich chéng protein RSV
F & dbi tuong.

Polypeptit RSV F trude dung hop, cac phan tir axit nucleic, hodc cac vecto theo
sang ché ¢ thé duoc sir dung dé ngan chin (phong ngira) va/hodc diéu tri xAm nhiém
RSV. Theo cac phuong an nhét dinh, viéc ngan chan va’hoéc diu tri ¢6 thé nhdm vao cac
nhom bénh nhan d& bi xAm nhiém RSV. Cac nhém bénh nhan nay bao gém, nhung khong
gi6i han trong ching han, ngudi gia (ching han, > 50 tudi, > 60 tudi, va t6t hon 1a > 65
tudi), tré nho (ching han, < 5 tudi, < 1 tudi), cdc bénh nhan nhap vién va cac bénh nhan di
duoc didu tri bai hop chit khang virut nhung c6 thé hién phan tmg khang virut khong
thich hop.

Polypeptit RSV F trudc dung hgp, cac phan tur axit nucleic va’hodc cac vecto theo
sang ché ¢ thé duoc sir dung ching han, trong viéc diéu tri va/hoic phong ngira doc 1ap
bénh hodc tinh trang dugce giy ra boi RSV, hoidc két hop véi cac didu tri phong ngira
va/hodc chita tri, nhu 13 céc vacxin, chat khang virut va/hoac khang thé don dong (da co
hoac s€ co).

Sang ché con dé xuét cac phwong phap dé ngan chin va/hodc diéu tri su xam nhiém
RSV & d6i tuong utilizing polypeptit RSV F truéc dung hop, cac phan tir axit nucleic
va/hodc céac vecto theo sang ché. Trong a dic trung phwong an, a phwong phép for ngin
chin va/hogc didu tri xAm nhiém RSV & dbi twong bao gdm ding to a ddi twong trong need
cua chung an lugng hiéu quéa a polypeptit RSV F trude dung hop, phén tir axit nucleic

va/hoac vecto, nhu dugec md ta & trén. Luqng chita tri hi€u qua biéu thi luong polypeptit,
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phan tir axit nucleic hodc vecto, hiéu qua dé ngan chan, cai thién va/hoac diéu tri bénh hoic
tinh trang do x4m nhiém RSV. Su ngin chin bao gdm @c ché hodc lam giam sy lay lan cta
RSV hodc tc ché hodc lam giam sy tn cong, phat trién hodc tién trién ciia mot hodc nhiéu
tri¢u ching lién quan dén sy xAm nhiém bsi RSV. Su cai thién nhu dugc st dung & day co
thé dé cap dén su suy giam cua cac triéu ching bénh théy duoc hodc cam nhan duogc, virut-
huyét, hodc biéu hién do duoc khac bat ky cua su nhiém RSV,

bPé dung cho cac dbi tuong, nhu 1a con nguoi, sang ché c6 thé st dung duoc phém
bao gdm polypeptit RSV F trudc dung hop, phan tir axit nucleic va/hodc vecto nhu dugc mo
ta & day, va chét mang hodc ta dugc duge dung. Theo ndi dung sang ché, thuét ngtt "dugc
dung" c6 nghia la chét mang hodc ta dugc, & céc lidu lugng va néng doé duoc st dung, sé&
khong gay ra céac tac dung cé hai hodc khong mong mubn & cac dbi twong ma ching duoc
st dung. Cac chét mang va ta dugc duoc dung nay la da biét trong linh vyc kif thuat (xem
Remington's Pharmaceutical Sciences, tai ban lan tht 18, A. R. Gennaro, Ed., Mack
Publishing Company [1990]; Pharmaceutical Formulation Development of Peptides and
Proteins, S. Frokjaer va L. Hovgaard, Eds., Taylor & Francis [2000]; va Handbook of
Pharmaceutical Excipients, tai ban lan tht ba, A. Kibbe, Ed., Pharmaceutical Press [2000]).
Polypeptit RSV F, hodc cac phan tir axit nucleic, tot hon 13 duogc 1ap cong thic va dugc
ding nhuv 13 dung dich v tring mic du né ciing c6 thé ciing dung cac ché pham duge 1am
khé lanh. Cac sung dich v6 tring duge diéu ché boi loc vo trung hodc boi cac phuong phép
khéc d3 biét ban chat trong linh vuc k§y thuat. Cac dung dich sau dé duoc lam kho lanh hodc
d6 day vao cac vat chira lidu lugng duoc. D6 pH cua dung dich thuong nim trong khoang
pH tr 3,0 dén 9,3, chéng han, pH tr 5,0 dén 7,5. Polypeptit RSV F thuong ¢ trong dung
dich ¢6 chit dém duoc dung phu hop, va hop chét nay co thé cling chura mudi. Chat 1am én
dinh tiy v c6 thé ¢6 mat, nhu albumin. Theo cic phwong an nhét dinh, chat tiy duoc bd
sung. Theo cac phuong 4n nhét dinh, polypeptit RSV F ¢6 thé duogc 1ap cong thirc thanh ché
pham tiém duoc.

Theo cic phuong 4n nhét dinh, hop chit theo sang ché con bao gdm mét hoic
nhiéu t4 duge. Cac ta duge duoc biét trong linh vuc k¥ thuat 14 con gia ting dap ing mién
dich cho chit quyét dinh khang nguyén dugc st dung. Cac thuat ngit “t4 dugc” va "chét
- kich thich mién dich" dugc st dung thay thé dugc cho nhau & day, va dugc dinh nghia la
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mot hodc nhidu chit giy ra sy kich thich ciia hé mién dich. Theo noi dung nay, ta dugc
duoc sir dung dé nang cao dap tmg mién dich cho polypeptit RSV F theo sang ché. Cac vi
du ctia céc ta duoc phit hop bao gdm cac mubi nhém nhu 13 nhom hydrof(it va/hoac nhom
phosphat; cic hop chat nhii trong-dau (hodc cac hop chat dau trong nudc), bao gom céc
nhil twong squalen-nuée, nhu 14 MF59 (xem vi du, WO 90/14837); chét lap cong thirc
saponin, nhu 12 vi du QS21 va Immunostimulating Complexes (ISCOMS) (xem ching
han, US 5,057,540; WO 90/03184, WO 96/11711, WO 2004/004762, WO 2005/002620);
cac dan xuat vi khuan hodc vi trung, cac vi du cta chung 1 monophosphoryl lipid A
(MPL), 3-O-deacylated MPL (3dMPL), métip-CpG chira cé oligonucleotit, cac doc t6 vi
khuén ribosylat h6a-ADP hoic cac dot bién cua chung, nhu 1a E. coli doc to Tudt khong
bén nhiét LT, doc t6 ta CT, va cac chét tuong tu; cac protein nhan that (chéng han, cac
khang thé hoic céc doan cta ching (ching han, nhim chéng ban thin khang nguyén hoic
CDla, CD3, CD7, CD80) va cac phdi tir dén céc thu thé (ching han, CD40L, GMCSF,
GCSF, v.v.), ma kich thich dap ing mién dich dwa trén su twong tac véi céac té bao thu
nhan. Theo cdc phuong an nhét dinh, cic hop chat theo sang ché bao gdm t4 duoc nhém ,
ching han, dudi dang nhém hydroxit, nhém phosphat, nhém kali phosphat, hodc cac két
hogp cua ching, & néng do tr 0,05 dén Smg, ch?mg han, tir 0,075-1,0 mg, ham luong nhom
mdi lidu.

Polypeptit RSV F truée dung hop c6 thé ciing dugc dung két hop véi hodc dugc
tiép hop véi cac hat nano, chéng han nhu 1a, polyme, liposom, virosom, cac hat giéng
virut. Polypeptit F truée dung hop co thé duoc két hop vdi, duge boc trong hoac duogc tiép
hop véi céac hat nano cé hodc khong c6 ta4 duge. Su bao boc bé trong cac liposom duge
mo ta, chéng han, trong US 4,235,877. Su tiép hop vdi cac dai phan tr dugce boc 19, vi du
trong US 4,372,945 hodc US 4,474,757.

Theo cac phuong an khac, cac hop chit khong bao gdm cac ta duge.

Theo cac phuong an nhit dinh, sang ché dé xuét cac phuong phap dé tao ra vacxin
chéng virut hop bao hé hip (RSV), bao gdbm budc tao ra hop chit theo sang ché va lap
cong thue chit nay thanh hop chit duoc dung. Thuat ngir "vacxin" biéu thi chat hoic hop
chét chtra thanh phin hoat tinh ¢6 hiéu qua cam sinh mic d6 mién dich nhét dinh & d6i

tuwong chéng lai mdm bénh hodc bénh nhét dinh, ma sé& c6 két qua it nhét 13 1am giam (dén
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Véng mat hoan toan) do nang, thoi gian hoac biéu hién khac cua céc triéu chimg lién quan
dén su xAm nhi®m b&i mam bénh hodc bénh. Theo sang ché, vacxin bao gém lugng hi¢u
qua polypeptit RSV F trude dung hop va/hodc phan tir axit nucleic ma hoéa polypeptit
RSV F trude dung hop, va/hodc vecto bao gdm phén tir axit nucleic nay, ma din dén dap
tmg mién dich chéng protein F ciia RSV. Sang ché @& xuat phuong phap ngin chin bénh
hé ho hip suy gidm ngiém trong dan dén nhdp vién va sy giam tdn xuét cla cic bién
chimg nhu 1 viém phdi va viém phé quan do xdm nhiém RSV va sinh s6i ¢ ddi twong.
Thuét ngit “vacxin” theo sang ché nghia 13 duoc phim, va do d6 chi yéu bao gém chit
pha lodng dugc dung, chét mang hoac ta dugc. N6 ¢o thé hodc khong bao g@)m cac thanh
phan hoat tinh khéc. Theo c4c phuong 4n nhat dinh né ¢ thé 1a vacxin t6 hop, vacxin niy
con bao gdm cac thanh phin khic cam sinh d4p tmg mién dich, chang han, chdng cac
protein khac ctia RSV va/hoidc chng céc tic nhan xadm nhiém khac. Viéc ding cac thanh
phﬁn hoat tinh khéc c6 thé, vi du, duge thuc hién bé’lng cach dung tach biét hodc bﬁng cach
ding cac san pham két hop ctia vacxin theo sang ché va cac thanh phan hoat tinh khéc.

Céc hop chit ¢ thé duoc dung cho ddi tuong, chéng han, d6i trgng con nguoi.
Liéu téng cua polypeptit RSV F trong hop chit cho mét 1an ding c6 thé vi du, khoang
0,01 pg dén khoang 10 mg, ching han, 1 pg — 1 mg, chang han, 10 pg — 100 pg. Viéc xac
dinh liéu duoc khuyén cdo s& duge thuc hién boi thi nghiém va 13 thong thudong ddi véi
cac chuyén gia c6 k¥ thuat trung binh trong linh vuc k¥ thuét.

Viée dung céc hop chét theo sang ché c¢6 thé dugc thyuc hién bang cach str dung cac
duong dung tiéu chuin. C4c phuong 4n khong 1am gii han bao gdm diing ngoai rudt, nhu
13 dung trong da, trong co, dudi da, xuyén qua da, hodc qua mang nhay, ching han, qua
miii, miéng, va cac dudng twong tu. Theo mot phwong an, hop chat duge ding bang cich
tiém trong co. Chuyén gia trung binh trong linh vuc biét cac kha niang khac nhau dé dung
hop chat, ching han, vacxin dé cam sinh dap ing mién dich ddi véi (cac) khang nguyén
trong vacxin.

béi twgng nhu dugce s dung & day tdt hon 1a dong vat co vu, vi du loai gam nham,
chéng han, chudt, chudt bong, hodc dong vat linh truong khdng phai ngudi, hodc nguoi.

Tét hon 13, d6i twong nay 1a déi twong nguoi .

-23-



31316

Polypeptit, cac phan tir axit nucleic, cic vecto, va/hodc cac hop chit ¢ thé ciing
duoc ding, 1am chit tao mdi, hoic chit gia cudng, trong ché do tao mdi-gia cudng cing
loai hoac khac loai. Néu su ching ngtra gia cuong dugc thuc hién, thuong, su ching ngua
gia cudng nay s& duoc dung cho cing dbi twong tai thoi diém gitta mot tudn va mot nam, tt
hon 14 giita hai tudn va bdn thang, sau khi dung hop chéit cho dbi twong lan dau tién (ma
trong cac truomg hop nay dugc goi Ia sy chung ngira tao mdi’). Theo cac phwong an nhét
dinh, viéc ding bao gdm ding tao mdi va it nhat mét 1an ding gia cuong.

Ngoai ra, polypeptit theo sang ché c6 thé dugc str dung lam cong cu chuan doan, vi
du dé kiém tra tinh trang mién dich cua c4 thé bang cach chirng minh ¢6 cac khang thé trong
huyét thanh cua c4 thé nay c6 kha ning gin két véi polypeptit theo sang ché hay khong. Do
d6, sang ché ciing dé cap dén phuong phap chuin doan trong dng nghiém dé phat hién su 6
mit cua xAm nhiém RSV & bénh nhan, phwong phap nay bao gdm cac bude a) cho tiép xiic
mau sinh hoc thu dugc tir bénh nhan nay véi polypeptit theo sang ché; va b) do su c6 mit
ctia phirc chat khang thé-polypeptit.

Sang ché con d& xuit phuong phap dé 6n dinh ciu trang trudc dung hop cia
Polypeptit RSV F, bao gdém dua mot 'hoe_'lc nhiéu d6t bién vao mién RSV F1, khi so véi
mién RSV F1 loai-thuin chung, trong d6 mot hodc nhiéu d6t bién dugc lua chon tir nhém
bao gom:

(a) dot bién dn dinh trong ving HRA gifra cac chi tiét ciia ciu trac thtr cip trong F
trude dung hop ma duoc chuyén nap thanh mot cudn quan 16n trong F sau dung hop; va

(b) viéc dua hai gdc xystein gan véi truc gip 3 ¢ day ciia dau tan cing N dau RSV-
F trude dung hop vao gdc trude dung hop (cac gbe 493 — 525), dau tan cung N ctia HRB)
ma lién két cong hoa tri cac tiéu don vi F1 trong trime.

Theo cac phuong an nhét dinh, su dot bién trong ving HRA & vi tri 161.

Theo cac phuong an nhét dinh, su dot bién trong vung HRA 6 vi tri 173.

Theo cac phuong an nhét dinh, su dot bién trong ving ban 18 HRA & vi tri 182.

Theo cac phuong 4n nhét dinh, viéc dua vao hai géc xystein 1a & vi tri 486 va 489.

Theo cac phuong an nhét dinh, viéc dua vao hai gc xystein 14 & vi tri 486 va 487.
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Polypeptit RSV F trude dung hop duge On dinh c¢6 thé thu duge va/hodce thu duge
boi phuong phap nay ciing tao thanh mot phan theo séng ché, ciing nhu cach str dung
chung nhu duge mo ta ¢ trén.

Vi du thie hién sang ché
Sang ché con duge dién giai trong céc vi du sau. Cac vi du khong gi6i han sang

ché theo bt ky cach nao. Ching chi ding dé 1am rd sang ché.

Vidul
Didu ché cac mach lién két-polypeptit RSV F trudc dung hop 6n dinh va trime héa cic
mién

Theo don sang ché ddng dang PCT/EP2014/058353, cac bién thé duge on dinh clia
protein F trude dung hop tan duge (sF) duge thiét ké bang cach 6n dinh hai ving chinh
khoi ddu gip nép. Phuong phap thir nhit dé hodn su dung hop peptit & vi tri cia né va
ngan chin n6 khong giai phong khoi phdn dau bang cach cb dinh va lién két cac mién F1 -
F2 bdi vong ngén. Su giai phong peptit dung hop cé thé duge ngan chin bang céach tai
thiét 1ap lién két cong hoéa tri cta cac dau cudi N cta F1 véi cic dau cubi C cia F2. Nhu
duoc thé hién trong vi du nay, mot s6 mach lién két khac nhau da duoc thir. Viéc chén 5
vong axit amin & gitra F1 va F2, cu thé 1a bao gdm trinh ty axit amin GSGSG (SEQ ID
NO: 5), 1a thanh cong nhat.

Vung khéng 6n dinh 13 ving lip bd bay thir hai (HRB) ma tao ra ving gbc xodn
trime trong protein F trude dung hop. Viéc x6a bo mién xuyén mang (TM) trong protein
F tan duoc con 1am mat 6n dinh vung nay, ma dugc bu boi su bd sung cua cac mién trime
héa khéc loai khac nhau. Mién ngoai bao RSV-F trudng thanh dugce xir Iy hoan toan duoc
dung hop ¢ dau cubi C v6i cac mién trime héa khac va & cac vi tri khac nhau (cu thé 1a,
mién F1 duogc cit ngén & cac gbe axit amin khac nhau).

Mot sd ciu trac duoce thuc hién dua trén cac chung RSV A2 hoidc Bl. Céc mién
trime hoéa khac nhau duogc lién két v6i mién RSV F1, mién nay duogc cit ngén & cac vi tri
khac nhau. Céc mién trime héa dugc kiém tra bao gdm métip Fibritin (bao gdm trinh tu
axit amin: GYIPEAPRDGQAYVRKDGEWVLLSTFL (SEQ ID NO: 4), va motip

“Fibritin dai”, 1a mién fibritin dwgc mo& rdng dau cudi-N dai hon, bao gdm cac vung xoan
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tw nhién cua nd (bao gbm trinh tw axit amin:
SSLQGDVQALQEAGYIPEAPRDGQAYVRKDGEWVLLSTFL (SEQ ID NO: 6), ma
duoc bd sung vao mién RSV F1 trong khung (trong may ghi) véi su lap bo bay dugc dua
doan cia ving HRB.

Céc céu tric khac duoc tao ra bao g@)m cac cuon quén trime x04n ly tuéng b bay,
hozc cac mién khoa kéo Isoleuxin (IZ) (Suzuki va cong su, Protein Engineering 11: 1051-
1055 (1998)), bao gdm trinh ty axit amin: IEATEKK (SEQ ID NO: 7). Theo séng ché cac
mién IZ khéc nhau duoc st dung, duoc goi 1a khoa kéo Isoleuxin (L), bao gdm trinh tur
axit amin: (I)EKKIEAIEKKIEAIEKKIEAIEAIEKKIEA (SEQ ID NO: 8) va khoa kéo
Isoleuxin (S), bao gom trinh tu axit amin EKKIEAIEKKIEAIEKKIEA (SEQ ID NO: 3).

bCéc mién IZ nay c6 thé so sanh dugc vé cu triic véi GCN4, tuy nhién, cac mién
IZ nay khong phai 1 cac trinh tr tw nhién ma duge thiét ké 1a cic mién trime héa t6i uu
va do d6 6n dinh hon.

Céc chu truc khac duge thuc hién véi cac mién trime hoa da biét khac:

GCN4II

EDKIEEILSKIYHIENEIARIKKLIGEA (SEQ ID NO: 9)

GCNBAII i wu hoa

EDKVEELLSKIYHIENRIARIEKLVGEA (SEQ ID NO: 10)

Matrilin -1 (ban dai)

EEDPCECKSIVKFQTKVEELINTLQQKLEAVAKRIEALENKII (SEQ ID NO:
11)

Matrillin- 1 ban ngan chi chtra mién khéa kéo:

EELINTLQQKLEAVAKRIEALENKII (SEQ ID NO: 12)

Céc cAu tric sau dugc tao ra:
CAu tric F18 bao gdm mién trime héa fibritin (SEQ ID NO: 4) dugc lién két v6i gbc axit
amin 513 ctia mién F1.
CAu tric F19 bao gdm mién trime héa fibritin (SEQ ID NO: 4) dugc lién két v6i gbe axit

amin 499 ctia mién F1.
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Céu triac F20 bao gdm khéa kéo Isoleuxin (L) mién (SEQ ID NO: 8) dugc lién két véi géc
axit amin 516 cua mién F1 va bao gdm céc bién d6i bo sung trong HRB dé t6i wu hoa ban
chat ky nuéé clia cac vi tri bd bay va tao thuan loi cho su dung hop trong khung véi mién
7. _

CAu truc F21 ciing bao gdm mién khoa kéo Isoleuxin (L) (SEQ ID NO: 8), nhung duoc
lien két voi gde axit amin 501 ciia mién F1 va khong cé cac bién doi bo sung trong viing
HRB.

CAu triac F22 bao gdm mién khéa kéo Isoleuxin (L) (SEQ ID NO: 8) duoc lién két v6i gbe
axit amin 495 cua mién F1 va bao gdm cac bién dbi bo sung trong HRB.

CAu trac F23 bao gdm mién khéa kéo Isoleuxin (S) (SEQ ID NO: 3) dugc lién két véi gbe
axit amin 495.

CAu trac F46 ciing bao gdbm mién khoa kéo Isoleuxin (S) (SEQ ID NO: 3) nhung dugc
lién két v6i mién ngoai bao RSV-F dai hon, cu thé 13, mién F1 duoc cit ngan sau gbc axit
amin 513.

Moi céu triic bao gdm thé-HIS.

Céc chu tric duge kiém tra vé& cac mure biéu hién, d6 on dinh lwu trit va khang thé
gén két v6i khang thé CR9501. Trinh ty cac axit amin clia cac ving bién d6i chudi ning
va nhe, va cua cac CDR chudi ning va nhe cia khang thé nay duogc cho dudi day.
CR9501 bao gdm cac vung gin két cia cic khang thé duoc goi 1a 58C5 trong
W02012/006596. |

Céc céu tric duoc tong hop va t6i vu héa-codon tai Gene Art (Life Technolbgies,
Carlsbad, CA). Cac ciu tric duoc tich dong thanh pCADN2004 hodc duge tao ra bai cac
phuong phép tiéu chuin da biét rong ri trong linh vuc bao gdm gay dot bién diém dinh
huéng va PCR va xép trinh tu. Nén biéu hién dwogc sir dung 13 cac té bao 293Freestyle
(Life Technologies). Cac té bao nay dugc chuyén nap tam thdi bang cach sir dung
293Fectin (Life Technologies) theo huéng dan ciia nha san xuét va dugc nudi ciy trong 5
ngay tai 37°C va 10% COa. Phan ndi nudi cdy dugc thu hoach va quay trong 5 phiit tai
300g dé loai bo cac té bao va manh té bao. Phan ndi di duoc quay duoc loc vo tring lién
tuc bﬁng cach st dung may loc chan khong 0,22 um va dugc luu trit tai 4°C cho dén khi

st dung.
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Céc dich ndi tir ngay 5 dugc danh gia vé& biéu hién protein F boi thi nghiém
western blot bang cach st dung khang thé don dong CR9503, ma bao gom cac vamg bién
dbi chudi nang va nhe cua khang thé RSV F Motavizumab (duoc goi 1a CR9503). Céc
mirc biéu hién thich hop cia céc cdu tric protein RSV F trude dung hop dugc danh gia
bang cach sir dung CR9503, 14 khang thé thtr cip dwoc tiép hop nhudm-hong ngoai
khang-ngudi (Li-Cor, Lincoln, NE) hodc IgG chuét khang ngudi duge tiép hop HRP
(Jackson ImmunoResearch, West Grove, PA). Cac sb lugng Protein sau d6 dugc udce
lwong bing cach st dung chudi pha lodng cua protein tiéu chuin RSV dugc tinh loc, bang
mét hodc bang cach sit dung hé thdng tao anh chiéu hong ngoai Odyssey CLx. Dé d4nh
gia d6 6n dinh cAu triic va dé nhan dang cac tac dong on dinh duong tinh hodc am tinh cua
c4c motip trime héa duge dwa vao, cic cu tric c¢6 kha ning gan két CR9501 duoc xir Iy
tai khoang nhiét @6 tir 45 dén 65 °C trong 30 phut dé kiém tra 6 6n dinh ctia epitop
CR9501. Quy trinh nay duoc mo ta chi tiét trong Vi du 9. Cac két qua duoc tong hop
trong Bang 1.

Bang 1. Biéu hién va d6 6n dinh cia cac ciu tric RSV F ¢6 cac mo tip trime héa khac

nhau

Mo ta
Protein | M6 tip | Cac  bién Biéu Do 6n
RSV | trimehda | d6i Piém cudi | hién(ug/ml) | dinh*
khong  on
F18 Fibritin Khoéng co 513 2 dinh
F19 Fibritin Khoéng co 499 0 ND
Khoa kéo
isoleuxin 502 509
F20 (L) 516 lle 516 0 ND
Khéa kéo
isoleuxin
F21 L) Khoéng cé 501 0 ND
Khéa kéo |K483E +
F22 isoleuxin E488K 495 0 ND
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@)
Khoéa kéo
isoleuxin
F23 (S) Khong c6 | 495 0,3! 6n dinh
Khéa kéo
isoleuxin Khéng biéu
F46 (S) Khong c6 513 hién ND

*Po 6n dinh duoc xac dinh nhu duge mo ta trong Vi du 8; ND: Khong dugc
xac dinh.
! Mirc biéu hién duogc x4c dinh béi Western Blot nhu duge mé ta trong Vi du

1.

Nhu c6 thé thay trong Bang 1, chi cac cdu triic dugce thé hién 13 bién thé Fibritin
(F18) va F23. Mic du F18 14 biéu hién trime va duoc thé hién, nhung né khong 6n dinh
khi luu trir tai 4° C. nguoc lai, F23 6n dinh tai 4° C, gén két v6i cac khang thé trude dung
hop—dic trung, nhung 13 monome. Do d6, ca hai bién thé F18 va F23 dugc str dung dé tdi
wu hoa ca d6 6n dinh va su trime hoa.

Tiép theo, mot sb cac ciu triic duoc tao ra trong do peptit dung hop & cac dau cudi
N cta F1 duge ¢b dinh nho sy dung hop vao céac dau cudi C ctia mién F2. Moi cAu tric
bao gdm thé-HIS.

Mot s6 cac cdu tric duge tao ra bao gém cac ciu tric trong d6 ca hai furin phan
tach vi tri dugc @6t bién din dén protein F tan duge, protein niy van chira peptit p27 (cu
thé 1a, F12, F15.1, va F17). Trong céc cau tric khac, ving phan 27 (vong P27) duoc phan
cét tir tién chat FO duoc thay thé boi vong dong khac: bang cach thay thé ving cia RSV-F
bdi ving ‘cling loai’ ctia PIV-5 F, protein F trudc dung hop di duoc tao ra va tinh thé hoa
thanh cong (F25), hodc bang cach thay thé ving nay boi vong (GS)n t6i thiéu ma ndi cau
cac dau cudi ctia F2 va F1 (F24), hoic bang cach thay thé ving nay béi ving du trit trung

tam cta RSV-G (F26). Lap mo hinh twong dong ctia RSV-F dya trén PIV-5 va cac phép
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do trén mdy tinh dan dén su lua chon vong tdi thiéu cta 5 géc axit amin & giita cac phan
108 va 136. Dbi v6i mach lién két, cac phan Gly (G) va Ser (S) dwoc chon, cic phan nay
linh hoat va phéan cuc va c¢6 kha ning cao dwoc didu chinh phi hop (F24). Ngoai ra, F137
duoc dot bién thanh S vi cac bién ddi tai chd dugc gay ra boi vong co thé dich vi F ky
nude va gly ra cac bat 6n. Pidu nay duoc thé hién dudi day. Ngoai ra R106 dugc dot bién
thanh c4c phan Q va 27 (109-135) duoc thay thé boi GSGSG.
PAANNRARREAPQYMNYTINTTKNLNVSISKKRKRR136FLGFLLGVG
PAANNQAR GSGSGR136SLGFLLGVG

Nhu duoc thé hién trong Bang 2, moi bién thé thé hién khong c6 hoic biéu hién rat
thip ngoai trir bién thé v6i vong GSGSG ngin (F24), vong nay thé hién biéu hién cao hon
nhidu (44 pg/ml) so v6i cdu tric RSV F loai thuan chung, cu thé 13, cdu trac tuong tu,
khéng c6 mach lién két néi trén (F11). F24 1a trime, tuy nhién, khong 6n dinh khi hru trit
gidng nhu moi bién thé khac c6 métip trime héa Fibritin dau cudi-C. Moi bién thé chira
the-HIS.

Bang 2. Biéu hién va d6 én dinh cia cac cdu tric RSV F véi cic mach lién két F1-F2

khac nhau

M6 ta
Biéu
Protein | Bién | M6  tip | Lién két F1,|Céac bién | Piém hien |P6 on
RSV | thé |trimehoa |F2 doi cubi (ug/ml) | dinh*
F11 Bl |Khongco | Khong co Khéng c6 | 513 2,5 6n dinh
khéng 6n
F18 B1 | Fibritin Khoéng c6 Khong c6 | 513 2 dinh
Furin site khong 6n
F12 Bl |Fibritin | p27 KO 513 0,1 dinh
Furin site
F15.1 |Bl |Khéngcod | p27 KO 525 0,5 ND
Furin site
F17 A2 | Fibritin | p27 KO 513 0 ND
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Q_ GSGSG_ khéng 6n
F24 Bl |Fibritin |S Khéng c6 | 513 44 dinh
F25 Bl |Fibritin | PIV Khéng ¢6 | 513 0 | ND
F26 Bl |Fibritn | GCR Khéng ¢6 | 513 0 ND

*P dn dinh duge xac dinh nhu duge mo ta trong Vi du 8. Muc biéu hién duge xac dinh

nhu dugc mo ta trong Vidu 1.

Tiép theo, cac bién ddi c6 loi nhit dwoc két hop dé tim ra polypeptit F trudc dung

hop t6i wu. Céc két hop duoc tao ra tir cac bién thé c6 vong GSGSG, cit ngin dau cudi-C
cta F1, va bd sung fibritin (SEQ ID NO: 4) hoic métip Khoa kéo Isoleuxin (S) (SEQ ID
NO: 3) (xem Bang 3).

Bang 3. Biéu hién va d¢ on dinh cua céc cau tric RSV F c6 cac két hop cua cac to1

uu hoa theo Bang 1 va 2.

bd On dinh cua

M5 ta epitop CR9501)
Nhiét
Protein | Bién | Piém Lién két F1, do
RSV |thé |[cubi | M0 tip trime hoa | F2 (ug/ml) | (°C) | Luu trir
F11 |[B1 |[513 Khéng c6 Khéng c6 2.5 48 6n dinh
Khoa kéo
F23 |Bl [495 isoleuxin (S) Khéng c6 0.3 ND | 6n dinh
Khong
F24 |B1 |513 Fibritin Q_ GSGSG S |44 51 6n dinh
F45 |Bl1 [495 Fibritin Khéng c6 0 ND |[ND
F44 |Bl1 [495 Fibritin Q GSGSG S |0 ND |[ND
F49 |[B1 |495 Khéng ¢ Khéng c6 2 ND 6n dinh
F50 |A2 |495 Khong c6 Khéng c6 2 ND 6n dinh
Khoéa kéo
F43 |Bl1 |495 isoleuxin (S) Q GSGSG S | 0.4 53 6n dinh
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Khoa kéo
F47 A2 495 isoleuxin (S) Q GSGSG S |5 52 6n dinh
Khoa kéo
F56 Bl 513 isoleuxin (S) Q GSGSG S |04 ND 6n dinh
Khoéa kéo khéng on
F46 Bl 513 isoleuxin (S) Khong cé 0 ND dinh
F42 B1 513 Khéng cé Q_ GSGSG S |20 54 6n dinh
F57 A2 513 Khoéng cé Q_GSGSG S| 2-10 54 6n dinh

ND khong dugc xac dinh

*Po 6n dinh lvu trit nhu duoc xac dinh trong Vi du 8. *Po 6n dinh gia nhiét nhu duoc
xac dinh trong Vi du 9. Mtc biéu hién nhu dugc x4c dinh boi Western blotting (dwoc mo
ta trong Vidu 1).

Su bd sung vong GSGSG ludn gia ting biéu hién clia céc cau tric chirc ning cling
nhu d6 6n dinh gia nhiét cua protein. Su Kkét hop vong GSGSG vé1 F duge cat ngén va
mdtip khéa kéo Isoleuxin (S) (F43, F47) thé hién biéu hién tt, do on dinh gia nhiét va do
dn dinh khi lwu tri¥ tai 4 °C tét. Tuy nhién, cac bién thé nay van 13 monome. Métip khéa
kéo Isoleuxin (S) trime héa thé hién biéu hién cao hon véi bién thé F & F dugc cit ngin
dau cudi C & vi trf 495 (so sanh F43 véi F56 va F23 v6i F46). nguoc lai, ddi véi cac bién
thé c6 mién trime hoa fibritin, thi sy cit nga"m & vi tri 513 thé hién biéu hién cao so véi cat
ngén & vi tri 495 ma khong thé hién biéu hién (so sanh F24 vé&i F44),

Vi thé-HIS ¢6 thé can tré viée gp tr nhién cua cac trime, nén cac bién thé dugc
tao ra khong c6 thé-HIS dbi véi Fibritin va bién thé khoa kéo Isoleuxin (S) (Bang 4).
Bang 4. Biéu hién va d6 6n dinh ciia cac cdu triic RSV F ¢6 va khong c6 thé-HIS

Biéu - | Nhi

Mo tip hién &t

Protei | Bién | trime Lién két F1, | Piém ug/ | Trimer |dd Luu

nRSV | thé |héa F2 cubi |ml |hoéa% |(°C) |trit | Thé
Q _ GSGSG Trimeri khon | Thé
F24 |B1 |Fibritin | S 513 44 | c(SEC) |51 |g 6n|His
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dinh
khon
Q_ GSGSG 100% g 6n | Khong
F24- |B1 |Fibritin | S 513 55 | (Native) [ND |dinh | c6
Khoa
kéo 0%
isoleux | Q GSGSG (Odysse 6n | Thé
F47 |A2 |in(S) |_S 495 5 y) 52 | dinh |His
Khoa
kéo 2-5%
isoleux |Q GSGSG (Odysse 6n | Khong
F47- | A2 |in(s) | S 495 |10 |y) 53 | dinh |c6
Trimeri khon
A2 F Q GSGSG c 48,7 | g 6n | Khong
24 A2 | Fibritin | S 513 5.3 | (Native) |5 dinh | co

*Pd 6n dinh luu trit duge xac dinh nhu dwoc mod ta trong Vi du 8; Po 6n dinh gia nhiét

duoc xac dinh nhu duge mo ta trong Vi du 9; ND: khong dugce xac dinh.

Dang chu ¥ 13, viée x6a bo thé-HIS gia tang biéu hién trong F47. Ngoai ra, d6i vai

F47, né gia ting nhe ham luong trime va ddi véi F24 no chi gia ting mirc biéu hién vira

phai.

Tiép theo, mot sé mién trime héa va cach cit ngin khac dugc thir nghiém c6 két
hop v6i bién thé F duoc 6n dinh vong GSGSG (F47) (xem Bang 5). Moi bién thé c6 vong
GSGSG va chtra the-HIS.

Bang 5. Biéu hién va d¢ on dinh cta cac bién thé RSV F ¢6 cac mién trime hda

khac

Bié | Mota
Protein n Trime | Lién két khang thé
RSV the |Mb tip | Cac Piém |Biéu |héa% |CR9501 | CR950
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trime | biéndoi | cudi | hién 3
héa (ug/ml
)
Khéa
kéo
isoleuxi | Khong |
F47 A2 |n(S) cod 495 5 0% + +
Khoéa
kéo
isoleuxi
P1 Bl | n(S) S502T | 502 3.5 0% + +
Matrilli | Khong tri  va
Matl A2 | ndai co 520 12 hexame | - +
Matrilli | Khong
Mat2 A2 |nngin |co 516 0 ND - -
Matrilli | Khong
Mat3 A2 |nngin |c6 495 1,5 ND - -
GCN  t6i GCN4II
uu hoa t6i  wu | Khong
A2 | hoa cod 516 0 ND - -
GCN  toi
uu GCN4II
héa+L512 t6i  wu
K A2 | hoéa L512K | 516 1 ND + -

Gan két khang thé duoc xac dinh 13 gan két vao ngay thu hoach (nhu dugc mé ta trong Vi

du 8);

+ biéu thi gén két; - biéu thi khong gén két.

Mtc biéu hién duge xac dinh nhu duge mé ta trong Vi du 1. ND: khong duge xac dinh
Chi mién matrillin 1 (Dames-SA va cdng su, Nat. Struc. Biol., 5(8), 1998) chta ca

hai mién khoa kéo dau cudi-N va phan dau cudi-C cé cac phan xystein ma c6 thé c6 kha
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nang tao ra cac cau disulfit trime'trong dwoc nhan thay 1a cho phép cac mic biéu hién cao
hon F47 (Bang 5, Matrillin dai). Ngoai ra, bién thé c6 métip trime hoa Matrillin dai thé
hién c4c protein F trime. Tuy nhién, san phdm nay khong gin két vio Mab CR9501 trudc
dung hop dic trung va ciing thé hién céc hinh thai hexame ma lam cho mién trime héa
Matrillin 1 khong phir hop dé san xuét protein F trime trr nhién. Khong métip ndo trong
cac métip khéa kéo gbe matrillin hodc gbe GCN4II thé hién biéu hién hodc d6 6n dinh
dugc gia tang so voi F47 (Bang 5, Matrillin ngén, GCNA4II duge t6i wu hoa). LAan nita, sy
cit ngan & 495 dan dén cac mirc biéu hién cao hon. Su bb sung métip GCN4 chira trinh tur
khoi dong duoc t6i wu hoa khong thé hién biéu hién.

GCNA4II 14 mién trime héa duoc sir dung thanh cong @ on dinh trime truée dung
hop cua virut 4 cam tuyp 5 (Yin va cdng sy, Loai 439:38-44, 2006) va cling da dugc thir
nghiém béi cac chuyén gia khac dé on dinh RSV F truée dung hop (nhu duogc boc 10
trong  chiang  han, WO02010/149743, WO02010/14975,  W02009/079796,
W02010/158613). Mién trime héa GCN4II duoc danh gid va so sanh véi cac chu tric
chira mién khéa kéo Isoleuxin (S) (SEQ ID NO: 3) hoic Fibritin (SEQ ID NO: 4) mién
(cac két qua duge thé hién trong Bang 6). Cac bién thé nay ciing duge so sanh véi cac
bién ddi khéc, cu thé 13, mach lién két ngén dua trén Lysine don va sy dot bién L512K.
Moi bién thé chira the-HIS.

Béng 6. Biéu hién va do 6n dinh cua céc bién thé RSV F c6 GCN4II, L512K va thay thé
p27 (mach lién két axit amin don (K) giita F1 va F2)

M6 ta
Do 6n dinh
Biéu
Protei Mo tip hién | Nhiét
n Bién |trime |Lién két FI, | Cac DPiém | (ug/ml | do Luu
RSV |[thé |hoa F2 bién dbi | cubi ) (°C) | trir*
Khong khong
F18 |Bl1 | Fibritin | Khong c6 c6 513 2 ND | 6ndinh
Q GSGSG_ | Khéng khong
F24 |Bl |Fibritin |S c6 513 44 51 6n dinh
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Khoéa
kéo
isoleuxi | Q _GSGSG | Khong
F43 |Bl1 |n(S) S ¢ 495 0,4 53 6n dinh
Khoéa
kéo
isoleuxi | Q_ GSGSG_
P1 Bl |n(S) S S502T | 502 3.5 54 ND
Khong | Q_ GSGSG_ | Khong
F42 |Bl |c6 S c6 513 16.1 |54 6n dinh
Khong Khong
P2 Bl |co K c6 513 143 |54 6n dinh
P3 Bl | GCNA4II | Khéng c6 L512K |516 0 ND |ND
P4 Bl |[GCN4II | K L512K |516 0 ND |ND
P5 Bl |[GCN4II | K L512K | 516 0 ND |ND
P6 A21 | GCN4II | K L512K | 516 0 ND |ND
P7 A21I | GCN4II | K L512K |516 0 ND |ND

D6 6n dinh luu trit duoc xac dinh nhu duge mé ta trong Vi du 8; Cac mirc biéu hién duogc
xac dinh nhu dugce mé ta trong Vi du 1; Do 4n dinh gia nhiét dugc xac dinh nhu duge mo
ta trong Vi du 9; ND: khong dugc xac dinh.

MBbi lién két ngén giita F1 va F2 cho thiy c6 thé so sanh duoc véi Vong GSGSG.
Viéc bd sung motip GCNAIIL khong dan dén biéu hién protein F bit ky trong cAu tric bt
ky trong cac cAu tric duoc thir nghiém (cu thé 13, trinh tu RSV A2 F duoc mo ta trong
W02010/149743 hoac W0O2010/149745, trinh ty RSV A2 F dugc st dung theo sang ché,
khong phai trinh ty RSV B1 F).

Diéu duge thé hién 1a sy dua vao hai loai nay cua cac bién ddi, cu thé 13, sy dua
vao trinh ty lién két va mién trime héa khac loai, khong du dé cho phép biéu hién cia
protein F trude dung hop trime 6n dinh. Ngoai hai ving chinh bt 6n ma duge on dinh, cu
thé 13, HRB va peptit dung hop, nhu duoc mo ta & trén, cac vung khéc trong protein F
truée dung hop ciing gop phan va/hodc diéu chinh pht hop su gip lai dang ké véi F sau-
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dung hop, va nhidu vi tri hon trong trinh tu ¢6 thé duoc téi wru héa dé ngan protein F truée
dung hop khong gép lai. Do d6, cac gbc axit amin khac nhau trong mién HRA va HRB va
trong moi mién tiép xtc cac ving nay trong F trude dung hop dwoc dot bién dé gia tang
d6 6n dinh céu trac trude dung hop, nhu duge mé ta trong cac Vi du sau.
Vidu?2
Diéu ché polypeptit RSV F trude dung hop 6n dinh — 6n dinh cac dot bién

Vi ham luwong trime (cho céu tric F47) va d6 6n dinh luu trit (cho cau tric F24)
khéng 13 ti tuu, cac bién thé khic duoc tao ra chira cac dot bién diém & gia ting cac
murc biéu hién, d6 on dinh va cdu truc trime tu nhién. Céac két qua duogc thé hién trong

Bang 7 va 8.
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Bang 7. Biéu hién va d6 6n dinh cua céc bién thé-F47

Biéu  hién
Protein RSV (ug/ml) Trime hoa % Nhiét do (°C)
F47- 10 2-5% 53
F47-+K465E |6 2.4% ND
F47-+D479K |5 29% 50,77
F47-+K176M | 13 5% ND
F47-+K209Q |9 3% 52,9
F47-+ S46G 38 11% 59,38
F47-+S215P |8 1-2% 57,21
F47-+ N67I 15 2% 59,84
F47-+K465Q |18 2% 54,3
F47-
S46G+N671 31 6% >60
F47-
S46G+S215P | 38 6% >60
F47-
K465Q+K209Q | 12 1% 53,3
F47-
K465Q+S46G | 28 7% 57,7
F47-
K465Q+N671 | 17 2% 59
F47-
K209Q+N671 | 15 4% >60
F47-
K209Q+S215P |15 2% 56,7

ND: khéng duge xac dinh; Mire biéu hién dugc xac dinh nhu duoc mé ta trong Vi dul.
Do 6n dinh gia nhiét duge xac dinh nhu dugc moé ta trong Vi du 9.
Danh phap cta cac dot bién dua trén trinh tu wt (SEQ ID NO: 1).
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Moi céu tric 14 cac bién thé cia F47- : tuyp A2, métip khéa kéo Isoleuxin (S) (SEQ ID
NO: 3), GSGSG mach lién két; diém cudi 495, khong c6 thé-HIS (SEQ ID NO: 16). Nhu
duge thé hién trong Bang 7, nhiéu dot bién gia ting biéu hién cta F47-, nhun chi bién thé

F47 S46G cling thé hién murc do cao hon cua cac trime bén canh biéu hién cao.

Bang 8 thé hién cac két qua cia biéu hién va do on dinh cua bién thé F24. Moi bién thé
thudc RSV tuyp A2, c6 métip Fibritin, mach lién két GSGSG; diém cubi 513, khong ¢
the-HIS.

Bang 8. Biéu hién va do 6n dinh cua cac bién thé A2 _F24- (SEQ ID NO: 19)

Luu tri
Biéu hién | Diém
Protein RSV (ug/ml) | két thic | Pha lién két
A2 F24 53 69 ND
A2 F24 K508E 53 64 ND
A2 F24 K498E 1,7 ND ND
A2 F24 E4871 25,0 10 ND
A2 F24 E487K 7,1 ND ND
A2 F24 E487N 42,4 22 ND
A2 F24 E487P 12,8 46 ND
A2 F24 E487Q* 14,8 50 ND
A2 F24 E487R 8,7 59 ND
A2 F24 E487S 6,7 46 ND
A2 F24 E487Y 10,5 36 ND
A2 F24 D486N 31,2 19 ND
A2 F24 D479N 52 ND ND
A2 F24 D479K 1,5 62 ND
A2 F24 E472Q 1,9 ND ND
A2 F24 E472K 0,9 ND ND
A2 F24 K465E 14,8 76 ND
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A2 F24 K465Q* 13,6 92 Khéng 6n dinh
A2 F24 E463K 3,1 ND ND
A2 F24 E463Q 6,0 ND ND
A2 F24 G430S 4,8 ND ND
A2 F24 N428R 52 35 ND
A2 F24 N426S 18,6 71 ND
A2 F24 K42IN 9,2 75 ND
A2 F24 E328K 9,5 21 ND
A2 F24 T311S 3,5 70 ND
A2 F24 1309V 11,3 69 ND
A2 F24 D269V 0,0 ND ND
A2 F24 S215P* 18,7 99 6n dinh
A2 F24 K209Q 31,4 63 ND
A2 F24 V207P 3,3 79 ND
A2 F24 1206P 5,4 55 ND
A2 F24 L204P 59 ND ND
A2 F24 1.203P 0,8 ND ND
A2 F24 Q202P 4,4 ND ND
A2 F24 K201Q 21,3 62 ND
A2 F24 D194P 1,9 ND ND
A2 F24 L193P 6,5 42 ND
A2 F24 V192P 0,6 32 ND
A2 F24 V185N 50,2 38 ND
A2 F24 GV184EG | 3,5 ND ND
A2 F24 G184N 59,8 37 ND
A2 F24 V178P 14,8 23 ND
A2 F24 A177P 2,0 ND ND
A2 F24 K176M 147 58 ND
A2 F24 K176E 0,7 ND ND
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A2 F24 N175P 34,3 55 ND
A2 _F24 S169P 0,5 ND ND

A2 F24 K168P 0,1 ND ND

A2 F24 K166P 12,3 45 ND

A2 F24 V157P 0,2 ND ND

A2 F24 E92D 47,4 94 Khéng 6n dinh
A2 F24 K85E 1,1 ND ND

A2 F24 K80E 51,9 60 ND

A2 F24 K77E 22,4 ND ND

A2 F24 N67I* 89,8 101 6n dinh

A2 F24157V ND ND

A2 F24 VI56IV 16,5 54 ND

A2 F24 S46G* 40,7 96 Khéng 6n dinh

Céc chu truc duoc danh diu * dugc thir nghiém ddi véi su trime hoa va tit ca duoc nhan
thay 1a trime

Mtc biéu hién duge x4c dinh nhu dwge mé ta trong Vi du 1. D 6n dinh diém két thuc
dugc thé hién & day 1a phan trim cia su gin két khang thé truéc dung hop (CR9501) sau
5 ngay luu trit & 4°C so v&i ngay 1; Do 6n dinh pha lién két duoc xac dinh nhu duge mo

ta trong Vi du 10.

Nhiéu dot bién gia ting biéu hién ciia A2 F24-. P6i v6i hau hét cac dot bién, co su
tuong quan rd rang gitra biéu hién dwoc cai thién ¢ nén-F47 (Bang 7) va nén-A2 F24
(Béang 8). N671 c6 tac dong duong tinh hon 1én biéu hién F & nén-A2 F24. Sy gia ting
dang ké nhit trong biéu hién duoc thu dugc véi cac dot bién diém don: S46G, S215P,
N671, K80E, E92D, D486N, G184N, V185N, E487N, N175P, K209Q, E4871, E487Q,
K77E, K201Q, N426S va K465Q. Trong budc sang loc ban dau co str dung xét nghi¢p do
dn dinh diém két thuc (Vi du 8), cac bién thé c6 biéu hién cao nhét ciing thé hién d6 6n
dinh khi luu trit tot nhat (E92D, K465Q, K465E, N426S, S46G, S215P va N67I). Bé danh

gia cac d6t bién nay thyc sy dang on dinh cau trang trude dung hop, cac dich ndi nudi cay
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dugc pha lodng dén 5 va 10 pg/ml dua trén cac két qua phéan tich western dinh luong va
cac phﬁn nay duogc luu trir 1€n dén 33 ngay tai 4°C. Déi véi cac dot bién diém don, chi
N671 va S215P hoan toan 6n dinh theo thdi gian (xem Vi du 10).

Tiép theo, mot sé cac dot bién thé hién biéu hién cao va d6 6n dinh tét ciia cAu
trang trude dung hop dwoc két hop dé danh gia cac su 6n dinh 13 cong gop vao hay c6
hiéu tng hiép tro c6 thé (Bang 9).

Bang 9. Biéu hién va do 6n dinh cia cac bién thé ciia A2 _F24 c6 hai dot bién b sung.

Biéu hién

Protein RSV (ug/ml) | Do 6n dinh*
A2 F24 K465Q + S46G 21,8 Khéng 6n dinh
A2 _F24 K465Q + N67I 122,3 6n dinh

A2 F24 K465Q + E92D 10,5 6n dinh

A2 F24 K465Q + S215P 59,8 6n dinh

A2 F24 S46G + N671 115,5 6n dinh

A2 F24 S46G + E92D 14,3 Khéng 6n dinh
A2 F24 N67I + E92D 134,2 6n dinh

A2 F24 N67I + S215P 152,1 6n dinh

A2 F24 E92D + S215P 49,1 6n dinh

A2 F24 K465Q+S215P 53,3 6n dinh

A2 F24 S46G+S215P 43,8 6n dinh

D6 6n dinh luu trir biéu thi phan tich pha lién két dugc thé hién trong Vi du 10.
Mic biéu hién dugc xac dinh nhu duge mo ta trong Vidu 1.

Moi bién thé 14 cac bién thé ciia F24-: tuyp A2, métip Fibritin, GSGSG mach lién
két; diém cubi 513, gin két v6i moi Mabs, khong c6 thé-HIS (SEQ ID NO: 19).

Khi cac dot bién diém dwoc nhin dang trude d6 duge két hop, thi very cac hiéu
ung hiép tro rat thl vi c6 thé quan sat dugce, dac biét vé mit mirc bidu hién c6 su két hop
bao gém N671 12 ¢6 hiéu luc nhat. Moi dot bién kép duogc tao ra trong d6 N671 hodc
S215P duge bao gom 12 6n dinh sau hon 30 ngay luu trit tai 4 °C (Vi du 10). Dang chu y
14, su dot bién N67I duoc nhén thiy ¢6 hiéu qua manh nhét 1én cic mirc biéu hién cta F

trude dung hop khi duge bao gdm trong cac dot bién kép. Tiép theo, cac két hop véi cac
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d6t bién S215P dan dén bidu hién hop 1y Viéc két hop N671 véi $215P duge lua chon do
n6 dan dén mirc biéu hién rat cao, va vi ca hai dot bién diém 13 6n dinh khi hru trit. Ngoai
ra quan sat dugc rang ca hai N67I va S215P ¢6 kha ning on dinh mét sé dot bién, ma la
cac dot bién don, 12 khong 6n dinh, biéu thi ring ving, & d6 hai dot bién nay dwgc tim
thiy, 1a trung tAm cho céc thay ddi cAu trang, protein trai qua trong qua trinh chuyén tiép
sang cau trang sau-dung hop.

Nhu vy didu duoc thé hién 1a it nhit mot s6 dot bién dan dén cac mic biéu hién
duoc gia tang va sy 6n dinh dugc gia ting cta protein RSV trude dung hop . Piéu duoc
mong doi 1a cac hién tuong nay c6 lién hé. Cac dot bién dugc mé ta trong Vi du nay déu
dan dén su san sinh gia ting cta polypeptit F truéc dung hop. Chi mét su lwa chon céc
polypeptit nay duy tri 6n dinh khi lvu trir 1au (xem Vi du 10). Xét nghiém d6 6n dinh
dugc str dung duoc dua trén su that thoat cua epitop CR9501 trude dung hop dac trung &
dinh cua protein F trude dung hop trong xét nghiém gan két va né c6 thé khong da nhay
dé do moi déng gop vao do 6n dinh cua toan b protein. Su dot bién, ma chi biéu hién
duogc gia tang dugc quan sat, do do (gﬁn nhu 6n dinh) 1a cac dot bién tiém 4n ma c6 thé
duoc két hop véi cac dot bién 6n dinh khac dé thu duoc cau tric F trude dung hop c6 do
on dinh cao va cac muc biéu hién cao.

Tiép theo, didu duoc xac minh 14 c¢6 hay khong viéc dot bién kép N67I - S215P,
gidng cac dot bién don, c6 thé 6n dinh cac dot bién diém, ma 14 cac dot bién don, duge
coi 12 khéng 6n dinh dwa trén cac tiéu chuin duoc st dung. Cac dot bién thém dugc lya
chon dya trén cac mirc biéu hién va do 6n dinh c6 loi theo Bang 8. Cac bién thé RSV-F
dot bién bd ba duéc tao cau tric va dugc thu nghiém d6i véi cac mire biéu hién va do én

dinh (Bang 10).
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Bang 10. Bidu hién va d6 én dinh cta cac bién thé cia F24 N67I +S215P ¢6 mot dot bién

bd sung.

Biéu hién
Protein RSV (ug/ml) Do 6n dinh*
A2 F24 N671+ S215P+K507E 344.6 ++
A2 F24 N671 + S215P+E4871 239,4 4+
A2 F24 N671+ S215P+E487N 285,2 o+
A2 F24 N671+ S215P+E487Q 360,7 e
A2 F24 N671 + S215P+E487R 130,9 1+
A2 F24 N671+ S215P+D486N 292,6 4+
A2 F24 N671+ S215P+D479N 97,1 4+
A2 F24 N671 + S215P+K465Q 283,3 4+
A2 F24 N671 + S215P+N426S 316,3 +
A2 F24 N671+ S215P+K421N 2884 4+
A2 F24 N671 + S215P+K209Q 245,0 -
A2 F24 N67I + S215P+K201Q 231,9 Hoee
A2 F24 N671+ S215P+V185N 445.1 4+
A2 _F24 N671 + S215P+G184N 326,7 F+
A2 F24 N671 + S215P+E92D 308,8 +
A2 F24 N671 + S215P+K80E 210,6 +
A2 F24 N671 + S215P+S46G 1994 -

Moi bién thé 1a cac bién thé cia A2 F24 N67I +S215P tuyp A2, motip Fibritin, GSGSG
mach lién két; diém cubi 513, gin két v6i moi Mabs, khong c6 thé-HIS (SEQ ID NO: 21).
*d6 6n dinh biéu thi phan tich pha lién két duoc thé hién trong Vi du 10.

+ ¢6 nghia 1a <10% tén hao ciia gin két CR9501 sau 5 ngay; ++ c6 nghia 1a <5% ton hao
ctia gén két CR9501 sau 5 ngdy; +++ c6 nghia 1a 0% ton hao cua gin két CR9501 sau 5
ngay.
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Lan nira, hiéu qua cong gdp trén cac mirc biéu hién duge quan sat thiy. Nhu mong
doi, chc d6t bién bo ba D479N va E487R biéu hién & cac muc hoi thip hon vi cac dot
bién don cling nim trong cac dot bién thap nhét trong céc dot bién duge lya chon (Bang
8). Vi hiéu qua 4n dinh cta dot bién N67I+S215P, cac dot bién bd sung, ma khong 6n
dinh nhu cac dot bién don, dan dén céc bién thé F truée dung hop 6n dinh khi ching dugc
bd sung vao nén A2 F24 N671+S215P. Mot s6 Vi du minh hoa rd 12 cac dot bién bo ba c6
V185N, G184N hoic E487N bd sung ma thé hién biéu hién cao nhung d 6n dinh thap
nhu céc dot bién don (Bang 8) nhung thé hién tham chi biéu hién cao hon va 6n dinh cao
khi duge bd sung vao nén A2 F24 N67I+S215P.

Su 6n dinh cac dot bién cling 6n dinh Protein RSV-F tir c4c ching khac va ciing
nhu trong bién thé F duoc xir ly.

Mot s cac dot bién thé hién biéu hién cao va do dn dinh tot cua ciu trang trudce
dung hop duoc ap dung cho céac protein RSV F cua cac soi khac va dugce ap dung cho
bién thé RSV A2 F khong c¢6 cac dot bién vi tri phan tach furin (F18: SEQ ID NO 71) dé
danh gia céc bién d6i 1a giai phap chung dé on dinh F truéc dung hop RSV hay khong
(Bang 11).

Bang 11. Biéu hién va do dn dinh cua céc bién thé cia A2 _F18 c¢6 cac dot bién bo sung va

F tir ching B1 (SEQ ID NO: 2) va tuyp A CL57-v224 (SEQ ID NO: 69).

Biéu hién |P§  oOn
twong d6i | dinh**
* sau ngay
Protein RSV SeqID | (CR9503) |5, %
A2 F18 71 0,018 0,0
A2 F18 N671 0,449 73,2
A2 F18 S215P 0,129 9,1
A2 F18 E487Q 0,006 NA
A2 F18 N67I, S215P 72 0,484 103,4
A2 F18 N671, E487Q 0,340 92,1
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A2 F18 N67I, S215P, E487Q 76 0,355 92,7
A2 F18 N671, S215P, E92D 78 0,318 96,0
A2 F18 N67I, S215P, D486N 79 0,522 101,3
A2 F18 N67I, S215P, K201IN 77 0,643 102,7
A2 F18 N67I, S215P, K66E 0,800 103,0
A2 F18 N67I, S215P, S46G, K66E 0,820 103,5
A2 F18 N671, S215P, E487Q, K66E 0,704 99.5
A2 F18 N671, S215P, E92D, K66E 0,905 98.8
A2 F18 N671, S215P, D486N, K66E 0,863 96.6
A2 F18 N671, S215P, K201N, K66E 1,021 105,5
A2 F18 N67I, S215P, D486N, K66E,

I76V 0,594 95,0
B1 Né67I, S215P 73 0,434 90,9
B1 N67I, S215P loop 22 0,552 108,2
CL57v224 N67I, S215P 74 0,698 94,9
CL57v224 N671, S215P loop 75 0,615 98.4

Biéu hién protein (néng dé trong dich néi ciia cdc té bao dwoc chuyén nap tam thoi) duoc
do boi phwrong phap B¢ tam dinh luong.

Biéu hién tuwong doi* duoc binh thucng hoa thanh biéu hién cia A2_F24_N67I, S215P,
E487Q (seq ID #33)

** D6 6n dinh — dwoc biéu hién la % néng do protein do dwoc sau khi luu tri tai 40C
trong 5 ngay, so véi ngay thu hoach. Nong dé do dwoc boi Phurong phdp B¢ tam dinh
liwong béng cdch sir dung khdng thé CR9501. Dy liéu-NA khéng sén dimg: khéng cé gan
két CR9501 duwoc do thdy.

Khi cac dot bién diém dugc nhan dang trude d6 duge dwa vao trong A2 F18 (SEQ
ID NO. 71), thi do én dinh va cac muc biéu hién 14 rat twong tu khi so sanh véi bién thé
chudi don F24 (SEQ ID NO. 21) ma chira vong ngin & gitta F1 va F2. Lan nita, hién

tuong hiép tro dugc quan sat thiy thé hién biéu hién va d6 6n dinh cao hon khi cac dot
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dung hop véi cac bién thé nay (Bang 12).

trudc dung hop cia Bl va ching CL57-v224 (Bang 12).
On dinh héa céc dot bién ciing 6n dinh protein RSV-F dai day du.

bién dugc bd sung vao cac bién thé chtra N671I hodc dot bién kép N671, S215P. Dot bién
diém kép N67I, S215P khong chi 6n dinh F truée dung hop ctia ching A2 ma con sy

Mot s6 cac dot bién thé hién biéu hién cao va do 4n dinh tét cia cu trang trude
dung hop trong phién ban tan dugc cua RSV-F tuong tmg véi mién ngoai bao, duoc ap
dung cho protein RSV-F dai ddy di. Cac dot bién dugc dua vao trong RSV-F dai diy di

¢6 hodc khong c6 cac dot bién vi tri phan tach furin. Khong c¢6 mién trime héa nao duoc

Bang 12. Biéu hién va do on dinh cta cac bién thé cua cac phién ban dai day du cua

A2 F18 va A2 F24 c¢6 cac dot bién bo sung.

Bién thé protein RSV F* Céc thudc tinh
) bo on
Bicu -
) ) | dinh-
, SEQ | Lién ket F1, | hién, gia
Sy the axit amin gia
ID No | F2 tdng
. nhiét*
gdp s

Khéng c6 (F A2 loai thuan chung, dai day | 1

khong cé 1 -

khong c6 1.4 N.D.

khong c6 1,4 N.D.

khong c6 1.4 N.D.
N671, K465Q khong co 1,4 N.D.
N671, S46G khéng co 0,2 N.D.
N671, E92D khéng co 1,4 N.D.
N671, K8OE khong co 2,3 N.D.
N67I, G184N khoéng co 1,5 N.D.
N671, V185N khong c6 1.4 N.D.
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N671, E487Q khong co 2,5 N.D.
N671, S215P, V185N khong co 2,7 N.D.
N671, S215P.K508E khong c6 3,0 N.D.
N67I, S215P,K80E khong c6 3,1 N.D.
N67I, S215P,K465Q khong c6 2,9 N.D.
N671, S215P 80 khong c6 2,4 ++
N671, S215P, G184N khong c6 7,6 ++
N671, S215P, E92D 82 khong cé 6,8 N.D.
N671, S215P, S46G 88 khong co 6,8 +
N671, S215P, D486N 86 khong c6 5.9 +++
N671, S215P, E487Q 84 khong c6 6,2 N.D.
N671, S215P, S46G, K66E khéng co 12,1 +++
N671, S215P, D486N, K66E khong c6 9,2 +++
N671, S215P, S46G, E92D, K66E khéng co 11,8 +++
N671, S215P, S46G, E487Q, K66E khong co 11,0 +++
N671, S215P, S46G, D486N, K66E khong c6 10,5 +++
N671, S215P, D486N, K66E, 176V khéng co 7,2 4+
N671, S215P, S46G, K66E, 176V khong c6 9,7 +4++
N671, S215P, S46G, K80OE ‘ khéng c6 4,5 N.D.
N671+S215P+Gl 84N+KSOE+E92D+E487 khong co
Q+S46G 9,1 N.D.
Q_GSGSG
Khong co S 3,8 -
81 Q_ GSGSG
N671, S215P S 6,2 N.D.
N671, S215P, G184N Q_GSGSG
) 7,2 ++
N671, S215P, E92D 83 Q_GSGSG
S 5.9 N.D.
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N671, S215P, S46G 89 Q_GSGSG
S 5,3 ++
N671, S215P, D486N 87 Q GSGSG
S 5,2 +4+
N671, S215P, E487Q 85 Q_GSGSG
| S 4.6 N.D.
N671, S215P, S46G, K66E Q_ GSGSG | 11,7 Tt
'S
N671, S215P, D486N, K66E Q_GSGSG
S 13.8 bt
N671, S215P, D486N, K66E, 176V Q_ GSGSG | 6.8 .
S
N671+S215P+G184N+K80E+E92D+E487 Q__GSGSG
Q+S46G S 3,6 N.D.

Mikc biéu hién duwoc xdc dinh bc%ng cach st dung FACS. N.D. — khéong duwoc xdc dinh.
*moi bién thé dwoc dwa trén trinh tw protein RSV A2 F. ** so sdanh vdi protein logi thuan
chung, gia tang gap cua MFI trén 9503.
D¢ én dinh dwoc dinh gid bang cdch xir Iy gia nhiét cdc té bao HEK293T trong 5 - 10 -
phuit tai 46, 55.3, 60 °C.
**% ot gidi cho chi bdo dé én dinh

- suy gidm gdn két dén trude dung hop — gdn két CR9501 Mab ddc trun sau 46 °C
(chdng han, loai thuan ching)

+ suy gidm nhe gdn két CR9501 sau 46 °C nhung khéng dén cing mirc do manh
nhue logi thudn ching

++ khéng c6 thay déi trong gan két CR9501 lén dén 60 °C, tai 60 °C mét s6 suy
gidm trong gdn két CR9501

+++ khéng c6 thay doi trong gdn két CR9501 tai 60°C

Cac dot bién diém én dinh dliqc nhan dang trudc do cling 6n dinh trong protein F

dai day du. Su gia ting mic biéu hién dugc thé hién it hon nhung cho thiy cing xu
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huéng. Didu nay c6 thé duoc gay ra boi nén khac nhau, ma cac dot bién duge dua vao
trong nén nay, nhung c6 thé ciing dugc giy ra bai phuong phép dinh lugng khic nhau
(FACS so véi Western blot) va t81 da sinh hoc cua biéu hién do su tai ché cac protein bé
mit. Su dwa trinh ty lién két (hodc vong ngén) vio gia ting biéu hién va do 6n dinh va cac
dot bién diém cling 1am nhu vay. Cac dot bién diém khong hoic khé hiép trg vong ngan

(trong ty nhu céi ta nhan thiy ddi v6i protein tan duge (Bang 9-11).

Vi dot bién diém & vi tri 67 c6 hiéu qua dwong tinh nhu thé 1én muc biéu hién va
d6 6n dinh, moi thay thé axit amin dugc thir nghiém cho vi tri nay dé nghién ciru truong
hop t6i wu nhat d3 duoc chon hay chua hodac cac vi tri nay co thé duoc cai thién khong.

(Bang 13)

Béng 13. Phén tich thay thé hoan toan ctia biéu hién va d6 On dinh ddi véi vi tri 67 trong

nén A2 F24.

Thay thé axit | Biéu hién | D6 6n dinh** sau | D6 on dinh** sau
amin tuong d6i* ngay 4, % ngay 10, %
N67A 1,696 0,0 0,0

N67C 1,759 16,7 0,0

N67D 1,702 0,0 - 10,0

N67E 1,357 0,0 0,0

N67F 2,565 102,2 108,1
N67G 0,853 NA NA

N67H 1,509 0,0 0,0

N671 3,773 98,2 102,7
N67K 0,487 NA NA

N67L 3,609 107,5 96,4
N67M 2,579 87.3 78,7

N67P 2,414 14,3 0,0
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N67Q 0,955 NA NA
N67R 0,523 NA NA
N67S 1,277 0,0 0,0
N67T 1,577 0,0 0,0
N67V 2,457 84,2 77,0
N67W 1,794 99,9 104,3
N67Y 1,830 61,3 45,8

Biéu hién twong doi* - nong dé protein dwoc do boi Phwong phdp Bé tdm dinh luong
bang cdch sir dung khdng thé CR9503 va thé hién twong vmg véi nong dg cua A2 F24
(SEQ ID #19)

** D6 on dinh — dwoc thé hién 1a % néng do protein dwoc do sau khi luu triv tai 40C
trong 5 va 10 ngay, so véi ngay thu hoach. Nong dg dwoc do béi Phwong phdp Bé tdm
dinh luong bang cdch sir dung khdng thé CR9501.NA - dit liéu khéng sén dimg: khéng cé
gdn két CR9501 nao dwoc phdt hién.

Nhu duoc thé hién trong Bang 13, cac phan ky nuée chi yéu va cu thé 1a Ile, Leu
va Met & vi tri 67 c6 thé gia ting biéu hién va do 6n dinh. Ile 14 phan gia ting biéu hién va
d6 6n dinh nhidu nhat. Cac phan Glu va Gln, phan Gly nho nhét va cc phin Arg va Lys
tich dién duong c6 hi¢u qua lam mat 6n dinh nhiéu nhit & vi trf 67 trén ciu trang trudc
dung hop.

Vidu3
Diéu ché polypeptit RSV F truéc dung hop n dinh theo sang ché

Theo nghién ctru dan dén sang ché, cac bién thé 6n dinh khac ctia protein F trudc
dung hop tan dugc (sF) duoc thiét ké bang cach 1am 6n dinh hai ving chinh khoi dau gap
nép. Phuong phép thtr nhat da tranh dugc su gdp lai cia ving HRA thanh cudn quén.
Phuong phép thir hai da tao ra cu disulfit ddu tan cing N v6i HRB d tranh HRB tr6 lai
dé tao thanh sau b6 ciu triic xon biang cach docking 1én cudn xoin HRA.

Céc céu triic dd duoc thir nghiém cac mirc biéu hién, tinh 6n dinh luu trit va khéng
thé lién két voi CR9501 khang thé. Trinh tir axit amin ctia ving bién d6i chudi ning va

chuoi nhe, va cia CDRs chuoi nang va chuodi nhe cia khang thé nay dugc dua ra dudi
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ddy. CR9501 bao gdm ving gin két ciia khang thé duoc goi 1a 58C5 trong tai lidu
WO02012/006596.

Céac cAu trac duge téng hop va toi vu héa codon & Gene Art (Life Technologies,
Carlsbad, CA). Céc ciu trac duoc tach dong thanh pCDNA2004 hozic duge tao ra boi cac
phuong phép tiéu chuan da dugc biét dén trong linh vuc lién quan dén dot bién diém dinh
huéng va PCR va tao trinh tu. Nén bidu hién 1a té bao 293Freestyle (Life Technologies).
Céc té bao duge bién nap tam thoi str dung 293Fectin (Life Technologies) theo huéng din
ctia nha san xuét va duoc nudi cdy trong 5 ngéy & 37°C va 10% CO,. Phin ndi nudi ciy
duoc thu va duge quay trong 5 phut & 300 g dé loai bo té bao va manh té bao. Phan ndi da
quay sau do dugc lgc vo trung st dung 0,22 um may loc chan khong va dugc luu trit ¢
4°C cho dén khi str dung.

Phin ndi tir ngdy 5 dugce danh gia biéu hién protein F bang thi nghiém bwestern
blot st dung CR9503 khang thé don dong, ma bao gdm ving bién dbi chudi ning va
chudi nhe cua khang thé RSV F Motavizumab (goi 1a CR9503). Mirc biéu hién x4p xi ctia
cac ciu tric protein RSV F truée dung hop duge danh gia st dung CR9503, khang thé
thir cap duoc tiép hop nhuém-hdng ngoai khang-ngudi (Li-Cor, Lincoln, NE) hodc IgG
chuot khang nguoi dugce tiép hop HRP (Jackson ImmunoResearch, West Grove, PA). Céc
s6 luong protein sau d6 duoc ude lwong bang cach sir dung chudi pha lodng cla protein
tiéu chudn RSV dugc tinh loc, bang mat hoic béng cach st dung hé théng tao anh chiéu
hdng ngoai Odyssey CLx. D& danh gia d 6n dinh ciu triic va dé nhan dang cac tac dong
6n dinh duong tinh hodc am tinh clia cac moétip trime hoa dugc dua vao, cac ciu tric duge
thir nghiém gin két vé6i cac khang thé diac hiéu trude dung hop sau 5, 14 hodc 30 ngyaf
luu trit & nhiét d6 4 °C. Quy trinh nay dwoc mo ta chi tiét trong Vi du 10.

Tiép theo, cac cai bién 6 loi nhat dugc két hop dé tim polypeptit F truée dung hop
t61 wu. Cac két hop duoc 1am tir cac bién thé v6i vong GSGSG, cit cut dau tan cling C cua
F1, va bd sung fibritin (SEQ ID NO: 4). Cac bién thé dwgc thuc hién ma chtra cac dot
bién diém dé lam ting muc biéu hién, tinh én dinh va cAu trac trime tu nhién. T4t ca bién
thé 1a RSV loai A2, véi md tip fibritin, lién két GSGSG; diém két thiic 513, khong c6 thé-
HIS.
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Theo séng ché, cac dot bién axit amin 6n dinh cdu trang trudc dung hop cua
protein RSV F ¢o thé dugc nhom thanh cac hang muc khac nhau ma 6n dinh ciu trang
theo cach thirc khac nhau.

Cac géc axit amin 161, 173, 174, 182 va 214:

Dé gip lai tir ciu trang trude dung hop thanh cau trang sau-dung hop, ving & gifta
phin 160 va 215 phai bién nap tir bd ciu tric xoén, vong v soi thanh cau tric xoan lién
tuc theo chiéu dai.

Ving nay thé hién chuyén tiép cdu trac dang ké nhat. Mot phan cia ving nay thuc
té ¢6 du doan xoén-alpha cao nhit. Céc cu tric xodn thuc trong cu tric tinh thé trudc
dung hop duogc thé hién duéi diy & cac danh ddu mau xam. Toan bd ving ndy duoc bién
nap thanh mét cdu tric xoén 16n khi n6 gip lai thanh ciu trang sau-dung hop. 0 day trinh
tu, cac phém dugc danh ddu mau xam c6 du doan xo0dn cao nhét dua trén Agadir
(http://agadir.crg.es/). Tir so sanh nay, rd rang 1a phan dau cudi-C dugc duy tri trong céu
truc kep téc — beta, vong ndi va cu tric xo4n trong cu trang trudc dung hop (cac gbc

187-202) c¢6 xu hudng cao tao ra ciu triic xoén-alpha.

150 160 170 180 190 200 210
SGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLL
PIVNKQSC

Hhhhhhhh hhhhhhhhhh sssssss ssssssss hhhhh hhhhh

SGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLL
PIVNKQSC

Céc gbe gach chan c6 goc xau theo d6 thi Ramachandran.
Trinh tu ctia cac phan 150 — 212 cua RSV-F duogc thé hién & trén. O dong thir hai,

cac cau truc thur cap ctua dong trén cung dugc biéu thi boi h (d6i véi cau tric xoan) va s

(doi v6i cac sgi) dua trén cau trac tinh thé. Céc cau truc xoan duge danh dau bang cach
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danh x4m. Dong dudi cing 14 cing trinh ty trong d6 cdc ciu tric xoan 12 nga xam dwa
trén xu huéng xoin cua trinh tur.

Céc ving ma cin sy téi vu héa 1a cac ving vong gifta cac chi tiét cau trac thir cap
(cAu triic xodn va soi) trong HRA bén ciia RSV-F truée dung hop.

Mot trong sb céc vi tri trong HRA ma can t6i wu hoa nhiam 6n dinh cAu trang trudc
dung hop ctia RSV-F 14 vi tri 161 khi xoay giita cac cau tric xo4n 02 (cac gbc 148-157)
va 03 (cac gbc163-172). C6 mot sé ly do tai sao sy t6i ru héa cua vi tri nay c6 thé lam
tang tinh 6n dinh ciia ving nay:

- Vi tri xoay cua dién am cua Glul61 gﬁn dién am cua Glul63 gay mét 6n dinh luc
day dién tich am; | '

- P thi Ramachandran thé hién ring gbc 161 c¢6 xau/khéng c6 loi gbe dihydral;

- Céc gbcl61 c6 yéu té B cao thé hién tinh di dong cao (va dan dén su bat 6n
dinh);

- Cac gbc160 — 172 thé hién xu hudng xo0én cao.

Trong vi du nay, gbc Glul61 dugc thay thé boi Pro dé 1am giam su luc day dién
tich &m va 1am 6n dinh chd xoay va tranh cho né bi gép lai, hoac géc Glul61 duogc thay
thé boi Gln dé lam giam luc ddy dién tich 4m, hodc gbc Glul61 dwoc thay thé boi Gly boi
vino cho phép khoang rong hon cta géc dihydral.

Ddi v6i ving 02 — cudn vong — a3 (cac gde 153-168), co so dir liéu Brookhaven
dugce tra ctru tim cAu tric xodn-cudn vong- cdu triic xoin tuvong dong tir protein 6n dinh
khong gép lai dé tim gdc c6 thé thay thé the unfavourable Glul61. Su twong dong céu triic
cao duogc tim théy c6 cudn vong trong cAu triic xodn-cudn vong- cAu trac xo4n ciia mot sd
protein ma tat ca ¢é Proline & vi tri 161 twong dong (ma PDB 2hgs, 3kal, 202z, 27k3, va
2zqp). Theo su can chinh dwoc thé hién duéi day, viéc thé Glu 161 bai Pro 1a gidi phap

cau tric tot dé on dinh sy cudn vong nay va ngan nd khong gap lai.

AVSKVLHLEGEVNKIK RSV-F HRA 153 — 168
KVQQELSRPGMLEMLL 2hgs
KIQQELAKPGVLERFV 3kal
SVLPNLLVPGICEAIK 202z
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avSKVLH-LEGEVNKIK RSV-F HRA 153 -168
ikTPLVDJdLPGAEEAMS 1zk3

AVSKVLH-LEGEVNKIK RSV-F HRA 153 - 168
IMQILVTvVPALEKLSK 2zqp

Theo cic phwong 4n nhét dinh, gbc Ser173 duoc thay thé boi Pro dé 1am 6n dinh
chd xoay va tranh n6 bi gip lai. Theo cac phuong an nhét dinh, gbc Thr174 dugc thay thé
b&i Pro dé 1am 4n dinh chd xoay va tranh né bi gip lai. |

Db thi Ramachandran thé hién rang gdc axit amin 182 & chd xoay gitta B3 va B4
cling c6 cac goc Xéu/khéng 6 1oi. Su t8i wu hoéa vi tri ndy c6 thé lam ting tinh 6n dinh
ctia chd xoay va lam én dinh kep toc B.

D6i v6i ving B3 — chd xoay - B4 (residues 177-189), dit liéu Brookhaven duge tim
kiém cho kep téc B twong ddng vé cu truc tir protein dinh ma khong gap lai nhim tim ra
gbc c6 thé thay thé Ser182 khong c6 loi. Su twong ddng cu triic cao dwge phat hién véi
chd xoay trong kep téc B cua protein chuyén electron gia dinh ma c6 Proline & vi tri 182
trong ddng (PDB ma 3me8). Theo sip hang duoc thé hién dudi day, su thé Ser182 boi

Pro 14 giai phap cdu truc tét dé 1am 6n dinh chd xoay nay va tranh né khoi bi gap lai.

AVVSISNgV-SVLT
VVVLsPEIQiKDYI

Su hinh thanh ciu xystin ¢ d4y ctia ving dau giita cac gdc 486, 487, 489

Céc gbc axit amin tich dién 4m 486, 487 and 489 1a phan ctlia co ché chuyén tiép
ma kiém soat sy chuyén tiép giita cdu tric RSV-F trude dung hop va sau dung hop. Dot
bién cia Glu487 thanh Gln s& lam hong su chuyén tiép nay va lam on dinh tiép xtc gitta
cac protome trong trime. Céc vi tri gbc giéng nhau nay c6 thé ciing dugc ding dé thiét ké

cac cau disulfit gilta cac protome. Dot bién cua 2 goc bdi xystein nhu duge mo ta & trén
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s& 1am giam luc ddy dién tich am va cho phép cau disulfit én dinh hon trime truéc dung
hop.

Céc bién thé dugc thuc hién ma chira cac dot bién diém lam 6n dinh chd xoay giita
céc chi tiét cu truc thir cdp trong ving HRA cia protein RSV-F truéc dung hop dé 1am
tang tinh On dinh va mic biéu hién cta cdu hinh trude dung hop. Cac két qua duge thé

hién trong Bang 14.

Bang 14. Biéu hién va d6 6n dinh ctia cac bién thé A2 F24- (SEQ ID NO: 19)

Biéu hién Db 6n dinh
M0 ta protein So v&i A2 F24- | ngay 5-7 ngay 30
A2 F24- E161P ‘ 2,739 75,08 66,24
A2 F24-E161Q 0,410 133,71 N.A.
A2 F24-E161G 0,391 106,42 N.A.
A2 F24- S173P . 1,182 85,78 N.A.
A2 F24-1214P 0,288 80,20 N.A.
A2 F24- T174P 0,448 39,82 N.A.
A2 F24- S182P 2,296 87,19 N.A.
A2 F24-N671 S215P E161P 35,766 97,67 100,56
A2 F24-N67I S215P E161Q 9,545 104,40 96,60
A2 F24-N671 S215P E161G 12,035 93,70 81,91
A2 F24- N671 S215P S173P 21,747 103,43 71,89
A2 F24- N671 S215P 1214P 8,053 99,47 68,17
A2 F24- N671 S215P T174P 5,431 N.A. N.A.
A2 F24- N671 S215P S182P 14,948 N.A. N.A.

Moi bién thé 1a cdc bién thé cia A2 F24 tuyp A2 ma chita mé tip fibritin va lién két
GSGSG giita F1 va F2; diém cuéi 513, (SEQ ID NO: 19).

Pé on dinh dwoc biéu hién la % no‘hg do protein dwoc do boi Qoctet (Vi dy 10) sau khi
lieu gitk & 4°C trong 5 -30 ngay, so véi ngay thu hoach. Céc nong dg duoc do béi phirong
phdp Bé tém Dinh lwong sir dung khdng thé CR9502. NA: khéng c6 dit liéu: khéng cé lién
két CR9502 dwoc tim thd'y. ND: Khong dwoc xac dinh
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Trong sb cac dot bién diém don, thé vi tri 173, 182 va dic biét 1a 161 thanh Proline tao ra
mure bidu hién va d6 6n dinh cao. Loai bé dién tich ctia gdc161 1am 6n dinh protein nhung
khéng 1am ting mirc biéu hién. Céc dot bién diém gidng nhau c6 tac dung twong tur trong
trinh tu F trudc dung hop duoc dn dinh ma chira dot bién N671 va S215P 6n dinh bd sung.
Dot bién cna gbcl182, 173 va dic biét 13 161 thanh Proline thé hién ting d¢ on dinh va
mitc biéu hién nhidu nhat.

Céac dot bién E161P ma thé hién sy biéu hién cao va do 6n dinh t6t ctia ciu hinh trude
dung hop ciing dugc 4p dung cho cac bién thé mién ngoai bao RSV A2 F tan dugc khong
c6 dot bién diém phan cét furin (F18: SEQ ID NO 71) dé danh gia liu cac cai bién co
phai 13 giai phap chung dé 6n dinh F truée dung hop RSV (Bang 15).

Bang 15. Biéu hién va d6 6n dinh ciia cac bién thé ctia A2 F18 (SEQ ID NO: 71) ¢6 cic

dot bién bd sung

bo on
dinh** sau
SEQ |Biéu hién |15 ngay

Protein RSV ID tuong dbi* | (%)

A2 F18 71 0,1 10,0

A2 FI18 N67I 19,6 29

A2 F18 S215P 8,4 4

A2 F18 E487Q 0,0 ND

A2 FI8E161P 4,2 0

A2 F18 N67I, S215P 72 32,1 95

A2 F18 N67I, E161P 34,2 72

A2 F18 N67I, S215P, E161P 56,1 79

A2 F18 N67I, S215P, E161P, E487Q 55,5 91

A2 F18 N67I, S215P, E487Q 76 218 95

Biéu hién protein (no”‘ng do trong dich néi cia cde té bao duwoc chuyén nap tam thoi) duwoc

do bang phirong phdp B tdm Dinh lwong.
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* Biéu hién twong doi dwoc binh thuong héa thanh biéu hién ciia A2 F24_N67I, S215P,
E4870 (seq ID #33)

** Pé én dinh - dwoc biéu hién 1a % néng doé protein duoc do boi Qoctet (Vi du 10) sau
khi luu trit & 4°C trong 5 ngay, so véi ngay thu hoach. Nong dé do dirge béi Phwong phdp
B tdm dinh lwong bang céch sir dung khdng thé CR9501. ND: Khéng xdc dinh

Dot bién E161P ciing thé hién ting cao trong mirc biéu hién trong protein RSV-F
duge xir Iy. Khi két hop vé6i cac dot bién diém 6n dinh & vi du vi tri 67, 215 va 487, dot
bién E161P tao ra cac bién thé F trudce dung hop c6 cac muc biéu hién cao va d6 6n dinh

cao.

Su hinh thanh ciu xystin & day cia ving dau gitra cac gbc 486, 487, 489

Céc gbc axit amin tich dién 4m 486, 487 va 489 1a mot phan cia co ché chuyén
mach ma kiém soat su chuyén tiép gitta cau tric RSV-F truéc dung hop va sau dung hop.
Dot bién cia Glu487 thanh Gln s& 1am hong chuyén mach nay va lam 6n dinh két ndi giita
cac protome trong trime (Patent trugc P00). Cac vi tri gbc gibng nhau c6 thé ciing duoc
str dung dé thiét ké cac ciu disulfit giita cic protome. Cac dot bién cua 2 gbc thanh
xystein trong d6 mot gde 1a gde tich dién am 486, 486 or 489, s& lam giam luc dy dién
tich 4m va cho phép cau disulfit ma s& 1am 6n dinh hon trime truéc dung hop. Mot vai
trong sd cac bién thé nay dugc thtr nghiém mirc biéu hién va d6 6n dinh cua cdu hinh

trude dung hop (Bang 16).
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Bang 16. Biéu hién va do 6n dinh cuia cac bién thé A2 F24- (SEQ ID NO: 19)

Biéu hién P 6n dinh
M0 ta protein so v&i A2 F24- | ngay 30
A2 F24 D489C L481C 0
A2 F24 D489C V482C 0 N.D.
A2 F24 D489C D479C 0 N.D.
A2 F24 D489C T374C 0 N.D.
A2 F24 D489C L375C 0 ND.
A2 F24 D489C P376C 0 N.D.
A2 F24 D489C S377C 0 ND.
A2 F24 D489C T335C 0 N.D.
A2 F24 D489C D338C 0 ND.
A2 F24 D489C S398C 0 N.D.
A2 F24 D486C E487C 0,524 N.D.
A2 F24 D489C D486C 0,062 ND.
A2 F24 N671 S215P D489C
D486C 3,875 76,02
A2 F24 N67I S215P D489C
$S398C 0,003 N.D.
A2 F24 N671 S215P D486C
E487C | 7315 79,39

Tét ca cdc bién thé o bién thé cia A2 F24- tuyp A2 ma chita mé tip fibritin va mach lién
két GSGSG giita F1 va F2; diém cudi 513, (SEQ ID NO: 19).

Pé 6n dinh - dwoc biéu hién 1 % néng dé protein boi Qoctet (Vi du 10) duoc do sau khi
luu trit & 4°C trong 5 -30 ngay, so véi ngay thu hoach. Céc nong do dwoc do boi Phwong
phdp Bé tam Pinh lwong sir dung khdng thé CR9502. ND: Khéng xdc dinh

Trong nén F24 gia én dinh (SEQ ID NO: 19), chi ciu disulfit giita cac gbc 486 va 487 tao

ra protein truée dung hop ¢6 biéu hién va do 6n dinh hop ly. Do disulfit lién-protome can

thing hang chinh x4c cta mach bén ddi dién, su két ndi disulfit c6 thé thanh céng hon
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trong protein F én dinh hon so véi bién thé F24 gia 6n dinh. Do d6, mot sb disulfit cling
dugc thiét ké trong bién thé F24 ma chira 2 dot bién 6n dinh N67I va S215P. Thay vi,
trong nén 6n dinh céc protein co disulfit dugc thiét ké thé hién dén muc do cao hon nhiéu.
Ciing vAy, bién thé c6 dot bién xystein & vi tri 486 va 487 thé hién mirc cao nhat va mirc
biéu hién 14 cao hon 14 so v6i bién thé khong 6n dinh khong ¢é dot bién N67I va S215P.
Do én dinh ciia protein trong dich ndi hop 1y va van chira 79 % cau hinh truée dung hop.
D6 6n dinh cao hon c6 thé dat khi protein du‘qc'tinh loc. D6 6n dinh c6 thé khong dat
100% vi khong c6 100% xystein duoc két ndi lin-protomer nhu duge thé hién & vi du 4

va 5.

VviDU 4
Phuong phap Western blot

Dich ndi nuéi cdy duoc lic giam trén 4-12% (khéi lwong/thé tich) gel Bis-Tris
NuPAGE (Life Technology) va duoc tao vét st dung k¥ thuat iBlot (Life Technology).
Céc vét nay duoc duge do boi CR9503 (trinh tu duge thé hién trong bang 18) va duoc
phat trién véi hodc IgG chudt khang nguoi duge tiép hop (Jackson ImmunoResearch,
West Grove, PA) hoic IgG (tho) khang ngudi duoc tinh loc 4i luc duge tiép hop
IRDye800CW (Rockland Immunochemicals, Gilbertsville, PA). Trén Hinh 1, biéu hién
ctia DM = Dot bién kép (N671+S215P = SEQID 21) and DM+CC = Dot bién kép +
DE486CC = SEQID 94) c6 thé nhin thiy. Su khac biét rd rang gitta hai protein c6 thé
quan sat dugc khi dugce phan tich giam va khong giam. Gidm ca hai protein di trii nhu loai
monome khoang 55 kDa. Khong giam phin 16n DM vén thay 1a monomer trong khi loai
troi DM-+CC cao hon nhiéu va 13 trime tréi. Diéu nay ching minh ring su thé gbc 486 va

487 thanh xystein tao ra trime c6 cac cau disulfit lién-protome troi.

ViDU 5
NativePAGE

Dé x4c dinh ban dau trang thai da tring cta polypeptit F truée dung hop theo sang
ché, cac dich nbi nuéi céy tir cac té bao duge chuyén nap tam thoi dugc phan tich trong hé

thng chét quanh NativePAGE Bis-Tris (Life Technologies). Tiép theo cac chat quanh
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duoc tao vét bang cach sir dung k¥ thuat iBlot theo huéng din cua nha san xuit (Life
Technologies). Khang thé dic trung protein RSV F CR9503 (c4c trinh tu duge cho duéi
day trong Bang 18) duoc sir dung 1am cuc do chinh dé do protein RSV F truée dung hop
va tiép theo 13 IgG chudt khang ngudi dwoc tiép hgp HRP (Jackson ImmunoResearch,
West Grove, PA) hoac IgG (tho) khang nguoi duge tinh loc ai lyc dugce tiép hop
IRDye800CW (Rockland Immunochemicals, Gilbertsville, PA). Cac vét dugc hién ra béi
phim tiéu chuan (Codak) hoic hoic béng cach st dung hé théng tao anh dugc chiéu hf“)ng
ngoai Odyssey CLx. Hinh 2 thé hién phan tich NativePAGE ciia cac dich ndi tir Lan 2:
DM = Dot bién kép (N671+S215P = SEQID 21) va Lan 1: DM+CC = Dot bién kép +
DE486CC = SEQID 5A). Ca DM va DM+CC 14 trime chinh trén trén trang tu nhién thé
hién rang viéc dua disulphit vao co thé khéng dan dén lién két chéo lién trime. Do céc
biéu hién DM+CC it t6t hon DM monome thiéu (hang) c6 thé 1a do thuc té 1a nim duéi

gidi han do.

ViDU 6
Biéu hién cua protein F trude dung hop

Céc plasmit biéu hién md hoa protein RSV F trude dung hop téi t6 hop duge tao ra
bang cac phuong phép tiéu chuan da biét trong linh vue, lién quan dén dot bién hudng
diém va PCR. Nén biéu hién duoc sir dung 13 té bao 293Freestyle (Life Technologies,
Renfreshire, UK). Cac t& biao dwoc chuyén nap tam thoi st dung 293Fectin (Life
Technologies) theo huéng din cia nha san xuit va dugc nudi cdy trong 1dng lic trong 5
ngdy & 37°C va 10% CO2. Phin ndi nudi cdy dugc thu va quay trong 5 phut & 300 g dé
loai bo céc té bao va manh té bao. Phén ndi da quay sau d6 dugc loc vo trung st dung

thiét bi loc chan khong 0,22 um va duoc luu giit ¢ 4°C dén khi str dung.

ViDU 7
Tinh loc protein RSV F trudc dung hop

Polypeptit tai té» hop duoc tinh loc boi trinh thirc tinh loc 2-budc bang cich ap
dung cot trao di cat-ion dé tinh loc ban dau va tiép theo, cot superdex200 dung cho budc

danh bong dé loai bo chat ban du. Poi véi budce trao doi ion ban dau, dich noé1 nudi cay
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duoc pha lodng véi 2 thé tich 50 mM NaOAc pH 5,0 va di qua cot 5 ml HiTrap Capto S
tai 5 ml mdi phut. Tiép theo cot nay duoc rira boi 10 thé tich cot (CV) 1a 20 mM NaOAc,
50mM NacCl, 0.01% (v/v) tween20, pH 5 va rua giai 2 CV 1a 20 mM NaOAc, 1M NaCl,
0.01% (v/v) tween20, pH 5. Chét rira giai duge ¢b dic bang cach sir dung thiét bi co dic
quay va protein con dugc tinh loc bang cach str dung cot superdex200 c6 sir dung 40mM
Tris, 500mM NaCl, 0.01% (v/v) tween20, pH 7.4 1am chét dém chay. Trén Hinh 3A, sic
phé tir cot loc chat quanh duogc thé hién va dinh troi chtra protein RSV F trudc dung hop.
Cac phﬁn chira dinh nay lan nira duoc chia va néng dd protein dugc xac dinh bé’mg cach
st dung OD280 va luu trir tai 4°C dén khi str dung. Trén Hinh 3B, phan tich SDS-PAGE
riit gon cua didu ché protein cudi dugc thé hién va nhu c6 thé thdy, do tinh khiét >95%.
Nhén dang cua dai duge xac minh bang cach sir dung phuong phap western blot va cac
khang thé dic trung protein F (khong dugc thé hién trén hinh v&). Tiép theo, protein dugc
tinh loc duoc thir trén NativePAGE va dugc so sanh véi protein F trude dung hop trime
6n dinh ddi chtng (SEQID NO: 21) (Hinh 3C).
ViDU 8
Thir nghiém do on dinh diém két thuc

Viéc x4c minh ciu trang truge dung hop ciia polypeptit duge thé hién theo sang
ché duge thuc hién bang cach st dung k§ thuit bo tim bang cach sir dung céc khang thé
trude dung hop-dic trung CR9501 hodc CR9502, hodc khang thé dic trung khong phai
chu trang CR9503, ma bao gdm cac ving bién d6i chudi ning va nhe cia Motavizumab
khang thé ban trén thi truong. Cac khang thé gan biotin boi cac trinh thirc tiéu chuan va
lam bt dong trén cac cam bién sinh hoc streptavidin (ForteBio, Portsmouth, UK). Quy
trinh nhu sau. Sau khi cin bang cic cam bién trong dém dong luc (ForteBio) trong 60
gidy, chip dugc truyén dén PBS vé6i 5 ug/ml khang thé mong mubn. Qué trinh nap dugc
thuc hién trong 250 gidy. Tiép theo, budc cin biang khac dugc them vao trong 200 gidy
trong dém dong luc. Cubi cung, chip duogc truyén dén dich ndi nuoi céy biéu hién chira
polypeptit RSV F truc dung hop va tong tin hiéu gan két (nm) sau 1200 gidy dugc ghi
nhén. Pha nay ciing duoc goi 1 pha lién két. Piéu nay duoc thuc hién ngay sau khi thu
hoach (ngay 1) ciing nhu 5 ngay sau d6 (ngay 5) va su khac biét trong gan két CR9501

dugc str dung 1am cong cu sang loc dé nhan dang cac dot bién c6 kha ndng o6n dinh cau
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trang truée dung hop. Cu tric duoc xem la 4n dinh néu nhod hon 20% tén hao gan két
duoc quan sat thiy tai ngay 5 né dwoc xem la on dinh va néu khéng, né duge xem 1a
khong 6n dinh. Cac ciu tric 6n dinh sau d6 ¢6 thé trai qua kiém tra d6 6n dinh khat khe
hon néu can thiét. Phan tich dir liéu dugc thyc hién bing cach sit dung phan mém

ForteBio Data Analysis 6.4 (ForteBio).

ViDU 9
Thir nghiém d6 6n dinh gia nhiét

Kha ning 6n dinh cua tinh ning duoc dwa vao polypeptit RSV F duoc danh gia boi
sang chin nhiét. Vi muc dich d6, dich ndi nudi céy tr cac té bao dugc chuyén nap tam
thoi hodc protein dugc tinh loc duge gia nhiét béng cach st dung mot khoang nhiét do.
Céac mAu tiép theo duogc 1am mat trén bang dé ngan nhiét thém cam sinh cac thay d6i cau
trang va dugc do bang cach st dung khang thé CR9501 trén nén ky thuat by tim nhu
dugc mo ta trong Vi du 11. Céac phan hdi thu duge & cudi cua pha lién két tai cac nhiét do
khéc nhau duoc dung dd thi 1a ham ctia nhiét do va 1am vira nhd hdi quy khong tuyén tinh
bing cach st dung phin mém Prism. Didu nay din dén su udc lugng cia nhiét do & d6
mirc gin két khang thé 1a 50% cua cuc dai va tri s nay c6 thé dugc st dung dé so sanh

céc cAu trac khac nhau vé mat d6 6n dinh gia nhiét trude dung hop.

VvIiDU 10
Thir nghiém d6 6n dinh pha lién két

Dé danh gia d6 6n dinh ciia cac dot bién diém khac nhau, thir nghiém géan két bd
tam dugc phat trién bang cach st dung phan tich pha lién két. Khang thé CR9501 hoc
khang thé CR9502 duoc sir dung 1am cuc do cho cau hinh trudc dung hop cua protein
RSV-F. P& giam do 1éch ndng d6 tiém ning cia thir nghiém diém két thic, cac diém dir
liéu duoc st dung tir toan bd pha lién két cua thi nghiém. D liéu dugc bu cho lugng
khang thé bam trén chip. Cac phép do dugc thuc hién tai ngay 1, 5 va 33, va hinh dang
céc dudng cong tir ba ngay duge so sanh. Néu thu duoc cac dudng cong gidng nhau thi

cau trac dugc xem la on dinh va néu khong thi khong 6n dinh.
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viDU 11
B0 tdm dinh lugng

Dé do ndng do cua protein RSV F trude dung hop trong cac dich ndi nudi cy té
vao, phuong phap dua trén bd tam dinh luong duogc st dung. Céac khang thé CR9501 va
CR9503 duogc gén biotin béi cac trinh thirc tiéu chudn va lam bat dong trén cac cim bién
sinh hoc Streptavidin (ForteBio, Portsmouth, UK). Sau do, cac cam bién sinh hoc dugc
boc duge chin trong dich ndi nudi cdy té bao gia. Thi nghiém dinh luong duoc thuc hién
nhu sau: nhiét d6 30C, toc do lac 1000 vong trén phat (rpm), thoi gian cia thuc nghiém
300 gidy. Ndng d6 cia protein trong dich nbi nuéi ciy té bao dugc tinh bang cach st dung
dudng cong tidu chudn. Dudng cong tiéu chudn dwgc chuén bi cho mdi khang thé duge
boc bing cach st dung protein A2 F24 N671+S215P (SEQ ID# 21), dugc pha lodng
trong dich ndi nudi cdy té bao gia. Phép do dugc thuc hién vao ngay thu hoach dich noi
(day1) va sau khi luu trit dich ndi tai 4C trong 5 ngay hodc lau hon. Khac biét trong noéng
dd duoc xac dinh boéi CR9501 hoawcj CR9502 dugce sir dung lam cdng cu sang loc dé
nhan dang c4c dot bién c6 kha nang én dinh ciu trang trudc dung hop. Cu tric duge xem
1a 6n dinh néu suy giam ndng d6 dugce do nhé hon 20% dugc quan sat thiy vao ngiy 5.
Phén tich di liéu duoc thuc hién bang cach str dung phan mém ForteBio Data Analysis

6.4 (ForteBio).

ViDU 12
Danh gia tién 14m sang cua tinh sinh mién dich F truéc dung hop

Dé danh gia tinh sinh mién dich cia RSV F trudc dung hop dugc on dinh
(A2F24,N671, S215P) (SEQ ID NO: 21) ta chiing ngira chudt theo Bang 19 bdéi 0,5 hodc 5
ug theo ché d6 mdi-ting cudng vao tudn 0 va tudn 4. Nhu dugc thé hién trén Hinh 4,
chudt dugc chung ngtra boi F trude dung hop thé hién cac do chuin VNA cao hon chudt

duoc ching ngtra boi RSV F sau-dung hop.

Bang 19. Phac d6 chung ngira

Nhom  [Diéu ché Lidu Ta duoc N
1 F sau-dung hop 0,5 ng - 9
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2 F sau-dung hop Sug - 9
3 F trude dung hop 0,5 ug - 9
4 F trude dung hop Sug - 9
5 F sau-dung hop 0,5 nug Poly(I:C) |9
6 F trude dung hop 0,5 png Poly(I:C) |9
8 FI-RSV 1/75 - 8
9 PBS - 3

Tiép theo, chudt béng duge ching ngira boi hai liéu khac nhau cia RSV-F trong
cAu trang sau-dung hop hoic cdu trang trudc dung hop (Bang 20). Dong vat dugce ching
" ngira i.m. vao tudn 0 va tudn 4. Hinh 5 thé hién céc d chuan khang thé trung hoa cao vao
ngay cia thir nghiém (tudn 7).

Bang 20. Cac nhém, khang nguyén va liéu dé danh gi4 tinh sinh mién dich va hi¢u luc

trong chudt bong

Nhém | Diéu ché Liéu T4 dugc

1 F sau-dung hop 0,5 ug -

2 F sau-dung hop Sug -

3 F truée dung hop | 0,5 ug -

4 F trugc dung hgop | Sug -

9 F truée dung hop | 0,5 ug Poly IC
10 F truéc dunghop | Sug Poly IC

11 F truéc dung hop | 0,5 ug Adju Phos
12 F trugc dung hgp | S ug Adju Phos
13 Ad26.RSV.Faz 1078 -

14 PBS - -

Nam ngay sau khi thir nghiém, luong virut phdi va miii dugc do (xem Hinh 6).
Nhu duogc thé hién, polypeptit F truée dung hop theo sang ché c6 thé cam sinh d4p tng

mién dich bao vé manh ma lam giam lugng virut trong phoi va thdm chi trong mii.
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Bang 17. Céc axit amin chuan, cac tén viét tat va cac thudc tinh

Axit amin 3-Chir | 1-Chit | Tinh pha] Pién tich chudi bén (pH 7.4)
cuc chudi bér
alanin Ala A khong cyc | Trung tinh
arginin Arg R cuc Duong tinh
asparagin Asn N cuc Trung tinh
axit aspartic | Asp D cuc Am tinh
xystein Cys C khong cuc | Trung tinh
axit glutamic | Glu E cuc Am tinh
glutamin Gln Q cuc Trung tinh
glycin Gly G khong cyc | Trung tinh
histidin His H cuc Duong tinh (10%) trung tinh (90%
isoleuxin Ile I khong cyc | Trung tinh
leuxin Leu L khong cuc | Trung tinh
lysin Lys K cuc Duong tinh
methionin Met M khong cuc | Trung tinh
phenylalanin | Phe F khong cuc | Trung tinh
prolin Pro P khong cuyc | Trung tinh
serin Ser S cuc Trung tinh
threonin Thr T cuc Trung tinh
tryptophan | Trp w khong cuc | Trung tinh
tyrosin Tyr Y cuc Trung tinh
valin Val \Y khong cuc | Trung tinh

Bang 18. Céc trinh tir axit amin ctia khang thé CR9501 va CR9502

Ab

Mién VH

VH CDRI1

VH CDR2

VH CDR3

CR95 | Cac

axit

GASINSDNY

HISYTGNTYYT

CGAYVLISNCG
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01 amin 1-125 | YWT PSLKS WEDS
¢6 SEQ ID
(SEQ ID | (SEQ ID NO:55) | (SEQ ID NO:56)
NO: 53
NO:54)
Cdc  axit| GETFSGHTIA | WVSTNNGNTE | EWLVMGGFAF
CR95 |amin 1-121 YAQKIQG DH
: SE D
02 c6 SEQ 1D | (SEQ (SEQ ID NO:59)
NO:S7 NO:58) (SEQ ID NO:60)
Ab | Mién VL VL CDRI1 VL CDR2 VL CDR3
o GASNLET
CROS Céac axit amin | QASQDISTYL QQYQYLPYT
01 107 c0 SEQIN CEQ P sk P (SEQ ID NO:64)
ID NO: 61 NO: 62) NO:63) '
" | GANNIGSQN
Céc axit amin DDRDRPS QVWDSSRDQA
VH
CRY5 , VI
- 1-110 c6 SEQ S5O . (SEQ D
ID NO: 65 NO:67) (SEQ ID NO:68)
NO:66)

duoge cho dudi ddy. Luu ¥ rdng cach danh sb axit amin trong cac cau tric khac nhau dwgc
mo ta & day duoc dua trén trinh tu loai-thudn chung (SEQ ID NO: 1), ma cé nghia 1a moi
axit amin tir vi tri 1 dén va bao gdm vi tri 108 cua céc ciu tric trude dung hop twong tmg
v&i cac vi tri axit amin 1-108 cia trinh tu loai-thuan ching, trong khi cach danh sb cac
axit amin tir vi tri 138 dén cudi duge dich 22 axit amin, cu thé 13, L138 trong trinh tu loai-
thudn ching (SEQ ID NO: 1) tuong tmg v6i L116 trong moi cdu tric truée dung hop.
biéu nay do thuc té 1a viée x6a bo da dugc thuc hién trong cac cAu tric trude dung hop cu

thé 14, su chén mach lién két GSGSG cach d4nh sb thuc té trong F1 khong giéng nhau
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gitta cac cAu trac. Do d6, cach danh sé duoc sir dung d6i véi cac dot bién dic trung theo
sang ché, chéng han, S215P, biéu thi vi tri cua axit amin trong trinh tu loai thuan chung.

Cac trinh tu

trinh ty dai diy du A2 protein RSV F (SEQ ID NO: 1)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELP
RFMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNK
IKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEF
QQKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNV
QIVRQQSYSIMSIHKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLT
RTDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNP
KYDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDY VSNK
GVDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQ
SLAFIRKSDELLHNVNAVKSTTNIMITTIIIVIIVILLSLIAVGLLLYCKARSTPVTLS
KDQLSGINNIAFSN

trinh tu dai ddy du B1 protein RSV F (SEQ ID NO: 2)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKETKCNGTDTK VKLIKQELDK YKNAVTELQLLMQNTPAANNRARREAP
QYMNYTINTTKNLNVSISKKRKRRFLGFLLGVGSAIASGIAVSKVLHLEGEVNKIK
NALLSTNKAVVSLSNGVSVLTSKVLDLKNYINNQLLPIVNQQSCRISNIETVIEFQQ
KNSRLLEINREFSVNAGVTTPLSTYMLTNSELLSLINDMPITNDQKKLMSSNVQIV
RQQSYSIMSIIKEEVLAYVVQLPIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTD
RGWYCDNAGSVSFFPQADTCKVQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYD
CKIMTSKTDISSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDT
VSVGNTLYYVNKLEGKNLYVKGEPIINY YDPLVFPSDEFDA SISQVNEKINQSLAF
IRRSDELLHNVNTGKSTTNIMITTIIVIIVVLLSLIAIGLLLY CKAKNTPVTLSKDQL
SGINNIAFSK
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SEQ ID NO: 3
EKKIEAIEKKIEAIEKKIEA

SEQ ID NO: 4
GYIPEAPRDGQAYVRKDGEWVLLSTFL

SEQ ID NO: 5
GSGSG

F8: RSV A2, mién ngoai bao loai thuan ching (SEQ ID NO: 13)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELP
RFMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNK
IKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEF
QQKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNV
QIVRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLT
RTDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNP
KYDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDY VSNK
GVDTVSVGNTLYYVNKQEGKSLY VKGEPIINFYDPLVFPSDEFDASISQVNEKINQ
SLAFIRKSDELLHHHHHHHH

F11: RSV B1, mién ngoai bao loai thuan ching (SEQ ID NO: 14)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKETKCNGTDTKVKLIKQELDKYKNAVTELQLLMQNTPAANNRARREAP
QYMNYTINTTKNLNVSISKKRKRRFLGFLLGVGSAIASGIAVSKVLHLEGEVNKIK
NALLSTNKAVVSLSNGVSVLTSKVLDLKNYINNQLLPIVNQQSCRISNIETVIEFQQ
KNSRLLEINREFSVNAGVTTPLSTYMLTNSELLSLINDMPITNDQKKLMSSNVQIV
RQQSYSIMSIIKEEVLAYVVQLPIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTD
RGWYCDNAGSVSFFPQADTCKVQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYD
CKIMTSKTDISSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDT
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VSVGNTLYYVNKLEGKNLYVKGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAF
IRRSDELLHHHHHHHH

F47: RSV A2, mach lién két duoc 6n dinh, 1Z(S) (SEQ ID NO: 15)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTINTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDA SISQVEKKIEAIEKKIEAIEKKIEAGGIEGRHHHH
HHHH

F47-: RSV A2, mach lién két dugc 6n dinh, 1Z(S) (SEQ ID NO: 16)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNK CNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
Y VKGEPIINFYDPLVFPSDEFDASISQVEKKIEAIEKKIEAIEKKIEAGG

F43: RSV B1, mach lién két duoc 6n dinh, IZ(S) (SEQ ID NO: 17)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKETKCNGTDTKVKLIKQELDKYKNAVTELQLLMQNTPAANNQARGSGS
GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLTS
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KVLDLKNYINNQLLPIVNQQSCRISNIETVIEFQQKNSRLLEINREFSVNAGVTTPL
STYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQL
PIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWYCDNAGSVSFFPQADTCK
VQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVSC
YGKTKCTASNKNRGIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKLEGKNLYV
KGEPIINYYDPLVFPSDEFDASISQVEKKIEAIEKKIEAIEKKIFEAGGIEGRHHHHHH

F24: RSV B1, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 18)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKETKCNGTDTK VKLIKQELDK YKNAVTELQLLMQNTPAANNQARGSGS
GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLTS
KVLDLKNYINNQLLPIVNQQSCRISNIETVIEFQQKNSRLLEINREFSVNAGVTTPL
STYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQL
PIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWYCDNAGSVSFFPQADTCK
VQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVSC
YGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKLEGKNLYV
KGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAFIRRSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGRHHHHHH

A2 F24: RSV A2, mach lién két duge on dinh, fibritin (SEQ ID NO: 19)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
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YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPR
DGQAYVRKDGEWVLLSTFLGGIEGR

F24-: RSV B1, mach lién két dugc n dinh, fibritin (SEQ ID NO: 20) |
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKETKCNGTDTK VKLIKQELDK YKNAVTELQLLMQNTPAANNQARGSGS
GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLTS
KVLDLKNYINNQLLPIVNQQSCRISNIETVIEFQQKNSRLLEINREFSVNAGVTTPL
STYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQL
PIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWYCDNAGSVSFFPQADTCK
VQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVSC
YGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKLEGKNLYV
KGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAFIRRSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+8215P: A2, mach lién két duoc 6n dinh, fibritin (SEQ ID NO: 21)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVECDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIK TFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

F24-N671+S215P: RSV B1, mach lién két duge én dinh, fibritin (SEQ ID NO: 22)
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MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKEIKCNGTDTKVKLIKQELDKYKNAVTELQLLMQNTPAANNQARGSGS
GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLTS
KVLDLKNYINNQLLPIVNQQSCRIPNIETVIEFQQKNSRLLEINREFSVNAGVTTPL
STYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQL
PIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWYCDNAGSVSFFPQADTCK
VQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVSC
YGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTV SVGNTLYYVNKLEGKNLYV
KGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAFIRRSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N67I+E92D: RSV A2, mach lién két duoc én dinh, fibritin (SEQ ID NO: 23)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTDLQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPR
DGQAYVRKDGEWVLLSTFLGGIEGR

F24- N67I+E92D RSV B1, mach lién két duoc n dinh, fibritin (SEQ ID NO: 24)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKEIKCNGTDTKVKLIKQELDK YKNAVTDLQLLMQNTPAANNQARGSGS
GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLTS
KVLDLKNYINNQLLPIVNQQSCRISNIETVIEFQQKNSRLLEINREFSVNAGVTTPL
STYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQL
PIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWYCDNAGSVSFFPQADTCK
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VQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVSC
YGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKLEGKNLYV
KGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAFIRRSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+K465Q RSV A2, mach lién két duoc én dinh, fibritin (SEQ ID NO: 25)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGQSLY
VKGEPIINFYDPLVFPSDEFDA SISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

F24- N671+K465Q RSV B1, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 26)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKEIKCNGTDTK VKLIKQELDKYKNAVTELQLLMQNTPAANNQARGSGS
GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLTS
KVLDLKNYINNQLLPIVNQQSCRIPNIETVIEFQQKNSRLLEINREFSVNAGVTTPL

~ STYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQL
PIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWYCDNAGSVSFFPQADTCK
VQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVSC
YGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKLEGQNLYV
KGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAFIRRSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGR
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A2 F24 N671+S46G RSV A2, mach lién két duge én dinh, fibritin (SEQ ID NO: 27)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLGALRTGWYTSV
ITIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTDLQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRK SDELLSAIGGYIPEAPR
DGQAYVRKDGEWVLLSTFLGGIEGR

F24- N671+S46G RSV B1, mach lién két duge on dinh, fibritin (SEQ ID NO: 28)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFGALRTGWYTSVI
TIELSNIKEIKCNGTDTKVKLIKQELDKYKNAVTDLQLL.MQNTPAANNQARGS GS
GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLTS
KVLDLKNYINNQLLPIVNQQSCRISNIETVIEFQQKNSRLLEINREFSVNAGVTTPL
STYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQL
PIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWY CDNAGSVSFFPQADTCK
VQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVSC
YGKTKCTASNKNRGIIK TFSNGCDYVSNKGVDTVSVGNTLYYVNKLEGKNLYV
KGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAFIRRSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGR

A2 F24 E92D+S215P: A2, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 29)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNKCNGTDAKIKLIKQELDKYKNAVTDLQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
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LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPR

DGQAYVRKDGEWVLLSTFLGGIEGR

F24-E92D+S215P: RSV B1, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 30)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKETKCNGTDTK VKLIKQELDK YKNAVTDLQLLMQNTPAANNQARGSG
SGRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLT
SKVLDLKNYINNQLLPIVNQQSCRIPNIETVIEFQQKNSRLLEINREFSVNAGVTTP
LSTYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWYCDNAGSVSFFPQADTC
KVQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVS
CYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKLEGKNLYV
KGEPIINYYDPLVFPSDEFDA SISQVNEKINQSLAFIRRSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+K508E: A2, mach lién két duge 6n dinh, fibritin (SEQ ID NO: 31)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRE-
SDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFLGGIEGR
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A2 F24 N67I+S215P+E487I: A2, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 32)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDIFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+E487Q: A2, mach lién két duoc n dinh, fibritin (SEQ ID NO: 33)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIK CNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWY CDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDQFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+E487N: A2, mach lién két duge on dinh, fibritin (SEQ ID NO: 34)
MELLILKANAITTILTAVTF CFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
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STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGHKTFSNGCDYVSNKGVDTVSVGNTLY Y VNKQEGKSLY
VKGEPIINFYDPLVFPSDNFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD

GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N67I+S215P+D486N: A2, mach lién két dugc on dinh, fibritin (SEQ ID NO: 35)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWY CDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSNEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+K465E: A2, mach lién két duoc 6n dinh, fibritin (SEQ ID NO: 36)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYY VNKQEGESLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR
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A2 F24 N671+S215P+K465Q: A2, mach lién két duge én dinh, fibritin (SEQ ID NO: 37)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDK QLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIK TFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGQSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+N426S: A2, mach lién két duge 6n dinh, fibritin (SEQ ID NO: 38)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASSKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+K421N: A2, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 39)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
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STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTNCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N67I+S215P+K209Q: A2, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 40)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIK CNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDK QLLPTVNQQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N67I+S215P+K201Q: A2, mach lién két duge 6n dinh, fibritin (SEQ ID NO: 41)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDQQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR
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A2 F24 N67I1+S215P+V185N: A2, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 42)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGNSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+G184N: A2, mach lién két duge on dinh, fibritin (SEQ ID NO: 43)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIK CNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNNVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N67I+S215P+N175P: A2, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 44)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTPKAVVSLSNGVSVLTSK
VLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPVS
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TYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIHKEEVLAYVVQLP
LYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETCK
VQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIVS
CYGKTKCTASNKNRGIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLYV
KGEPIINFYDPLVFPSDEFDASIS QVNEKINQSLAFIRKSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N67I1+S215P+E92D: A2, mach lién két dugc on dinh, fibritin (SEQ ID NO: 45)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTDLQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPR
DGQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+K80E: A2, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 46)
MELLILKANAITTILTAVTFCFASGONITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIEQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR
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A2 F24 N671+S215P+K77E: A2, mach lién két duoc 6n dinh, fibritin (SEQ ID NO: 47)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIELIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWY CDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR

A2 F24 N671+S215P+846G: A2, mach lién két dwoc én dinh, fibritin (SEQ ID NO: 48)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLGALRTGWYTSV
ITIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPR
" DGQAYVRKDGEWVLLSTFLGGIEGR

A2 F24: RSV S46G A2, mach lién két duge 6n dinh, fibritin (SEQ ID NO: 49)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLGALRTGWYTSV
ITIELSNIKKNKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTP
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VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET

CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPR

DGQAYVRKDGEWVLLSTFLGGIEGR

A2 F24: RSV K465Q A2, mach lién két duoc On dinh, fibritin (SEQ ID NO: 50)
MELLILKANAITTILTAVTFCFAS GONITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIHKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGQSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPR
DGQAYVRKDGEWVLLSTFLGGIEGR

A2 F24: RSV N67I A2, mach lién két duge n dinh, fibritin (SEQ ID NO: 51)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRD
GQAYVRKDGEWVLLSTFLGGIEGR
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A2 F24: RSV E92D A2, mach lién két dugc 6n dinh, fibritin (SEQ ID NO: 52)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNK CNGTDAKIKLIKQELDKYKNAVTDLQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGK SL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPR
DGQAYVRKDGEWVLLSTFLGGIEGR

Trinh tu dai ddy did CL57-v224 protein RSV F (SEQ ID NO: 69)
MELPILK TNAITTILAAVTLCFASSQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKENKCNGTDAK VKLIKQELDKYKNAVTELQLLMQSTPAANNRARRELP
RFMNY TLNNTKNNNVTLSKKRKRRFLGFLLGVGSAIASGIAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNIDIFNPKY
DCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDY VSNKGV
DTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSL
AFIRKSDELLHNVNVGKSTTNIMITTIIVIIVILLLLIAVGLFLYCKARSTPVTLSKD
QLSGINNIAFSN

Mién  ngoai  biao, RSV  CL57-v224 (SEQ ID  NO:  70)
MELPILKTNAITTILAAVTLCFASSQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKENKCNGTDAK VKLIKQELDK YKNAVTELQLLMQSTPAANNRARRELP
RFMNY TLNNTKNNNVTLSKKRKRRFLGFLLGVGSAIASGIAVSKVLHLEGEVNKI

-85-



31316

KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSHIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNIDIFNPKY
DCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDY VSNKGV
DTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSL
AFIRKSDELL

PreF, RSV A2, fibritin (SEQ ID NO: 71)
'MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKNKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNRARRELP
RFMNY TLNNAKK TNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNK
IKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEF
QQKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNV
QIVRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLT
RTDRGWYCDNAGSVSFEPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNP
KYDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNK
GVDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQ

SLAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreF N671 S215P, RSV A2, fibritin (SEQ ID NO: 72)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIHHKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
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VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreF N671 S215P, RSV B1, fibritin (SEQ ID NO: 73)
MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKEIKCNGTDTKVKLIKQELDKYKNAVTELQLLMQNTPAANNRARREAP
QYMNYTINTTKNLNVSISKKRKRRFLGFLLGVGSAIASGIAVSKVLHLEGEVNKIK
NALLSTNKAVVSLSNGVSVLTSKVLDLKNYINNQLLPIVNQQSCRIPNIETVIEFQQ
KNSRLLEINREFSVNAGVTTPLSTYMLTNSELLSLINDMPITNDQKKLMSSNVQIV
RQQSYSIMSIIKEEVLAYVVQLPIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTD
RGWYCDNAGSVSFFPQADTCKVQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYD
CKIMTSKTDISSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDT
VSVGNTLYYVNKLEGKNLYVKGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAF
IRRSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

RSV N671 S215P, RSV  CL57-v224, fibritin (SEQ ID NO: 74)
MELPILKTNAITTILAAVTLCFASSQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKEIKCNGTDAKVKLIKQELDKYKNAVTELQLLMQSTPAANNRARRELP
RFMNYTLNNTKNNNVTLSKKRKRRFLGFLLGVGSAIASGIAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNIDIFNPKY
DCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDY VSNKGV
DTVSVGNTLYYVNKQEGKSLYVKGEPINFYDPLVFPSDEFDASISQVNEKINQSL
AFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreFL N671 S215P, RSV B1, fibritin, Vong (SEQ ID NO: 22)

MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYTSVI
TIELSNIKEIKCNGTDTKVKLIKQELDKYKNAVTELQLLMQNTPAANNQARGSGS
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GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKNALLSTNKAVVSLSNGVSVLTS
KVLDLKNYINNQLLPIVNQQSCRIPNIETVIEFQQKNSRLLEINREFSVNAGVTTPL
STYMLTNSELLSLINDMPITNDQKKLMSSNVQIVRQQSYSIMSIIKEEVLAYVVQL
PIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRGWYCDNAGSVSFFPQADTCK
VQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIMTSKTDISSSVITSLGAIVSC
YGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKLEGKNLYV
KGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAFIRRSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFL

PreFL N671 S215P, RSV CL57-v224, fibritin, Vong (SEQ ID NO: 75)
MELPILKTNAITTILAAVTLCFASSQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKEIKCNGTDAKVKLIKQELDKYKNAVTELQLLMQSTPAANNQARGSGS
GRSLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNIDIFNPKYDCKIMTSKTDVSSSVITSLGAIVS
CYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLYV
KGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLSAIGGYIPEAPRDG
QAYVRKDGEWVLLSTFL

PreF N671 S215P E487Q, RSV A2, fibritin (SEQ ID NO: 76)
MELLILKANAITTILTAVTFCFASGONITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
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VDTVSVGNTLYYVNKQEGKSLYVKGEPINFYDPLVFPSDQFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreF N671 S215P K201N, RSV A2, fibritin (SEQ ID NO: 77)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDNQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYI\/[LTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIHKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreF N671 S215P E92D, RSV A2, fibritin (SEQ ID NO:78)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTDLQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDY VSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreF N671 S215P D486N, RSV A2, fibritin (SEQ ID NO: 79)

MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
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FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSNEFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

Fwt N671 S215P, RSV F gin mang, A2, (SEQ ID NO: 80)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQS
LAFIRKSDELLHNVNAVKSTTNIMITTIIVIIVILLSLIAVGLLLYCKARSTPVTLSK
DQLSGINNIAFSN

FsI N671 S215P, RSV F gin mang, A2, (SEQ ID NO: 81)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
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SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLHNVNAVKSTTNI
MITTHIVIIVILLSLIAVGLLLYCKARSTPVTLSKDQLSGINNIAFSN

Fwt N671 S215P E92D, RSV F gén mang, A2, (SEQ ID NO: 82
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTDLQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREF SVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDY VSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQS
LAFIRKSDELLHNVNAVKSTTNIMITTIIVIIVILLSLIAVGLLLYCKARSTPVTLSK
DQLSGINNIAFSN

Fsl N671 S215P E92D, RSV F gén mang, A2, (SEQ ID NO: 83)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTDLQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICL TRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGALI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLHNVNAVKSTTN
IMITTIIVIIVILLSLIAVGLLLYCKARSTPVTLSKDQLSGINNIAFSN

Fwt N671 S215P E487Q, RSV F gén mang, A2, (SEQ ID NO: 84)
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MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDQFDASISQVNEKINQS
LAFIRKSDELLHNVNAVKSTTNIMITTIIVIIVILLSLIAVGLLLYCKARSTPVTLSK
DQLSGINNIAFSN

Fsl N67I S215P E487Q, RSV F gén mang, A2, (SEQ ID NO: 85)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWY CDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK YDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSDQFDASISQVNEKINQSLAFIRKSDELLHNVNAVKSTTNI
MITTIIVIIVILLSLIAVGLLLYCKARSTPVTLSKDQLSGINNIAFSN

Fwt N671 S215P D486N, RSV F gén mang, A2, (SEQ ID NO: 86)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
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VRQQSYSIMSIHKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSNEFDASISQVNEKINQS
LAFIRKSDELLHNVNAVKSTTNIMITTIIIVIIVILLSLIAVGLLLY CKARSTPVTLSK
DQLSGINNIAFSN

Fsl N67I S215P D486N, RSV F gén mang, A2, (SEQ ID NO: 87)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNQARGSGSG
RSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTS
KVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTPV
STYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQL
PLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETC
KVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIV
SCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLY
VKGEPIINFYDPLVFPSNEFDASISQVNEKINQSLAFIRKSDELLHNVNAVKSTTNI
MITTIIVIIVILLSLIAVGLLL YCKARSTPVTLSKDQLSGINNIAFSN

Fwt N671 S215P S46G, RSV F gén mang, A2, (SEQ ID NO: 88)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLGALRTGWYTSV
ITIELSNIKKIKCNGTDAKIKLIKQELDK YKNAVTELQLLMQSTPATNNRARRELP
RFMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNK
IKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEF
QQKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNV
QIVRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLT
RTDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNP
KYDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIK TFSNGCDYVSNK
GVDTVSVGNTLYYVNKQEGKSLY VKGEPIINFYDPLVFPSDEFDASISQVNEKINQ
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SLAFIRKSDELLHNVNAVKSTTNIMITTIIVIIVILLSLIAVGLLLYCKARSTPVTLS
KDQLSGINNIAFSN

FsI N671 S215P S46G, RSV F ge"m mang, A2, (SEQ ID NO: 89)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLGALRTGWYTSV
ITIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNQARGSGS
GRSLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLT
SKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQQKNNRLLEITREFSVNAGVTTP
VSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEVLAYVVQ
LPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAET
CKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAI
VSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSL
YVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLHNVNAVKSTTN
IMITTIONVIOVILLSLIAVGLLLYCKARSTPVTLSKDQLSGINNIAFSN

Chudi ning CR9501 (SEQ ID NO: 53):

QVQLVQSGPGLVKPSQTLALTCNVSGASINSDNYYWTWIRQRPGGGLEWIGHISY
TGNTYYTPSLKSRLSMSLETSQSQFSLRLTSVTAADSAVYFCAACGAYVLISNCG
WFDSWGQGTQVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KKVEPKSC

Chudi nhe CR9501 (SEQ ID NO: 61):

EIVMTQSPSSLSASIGDRVTITCQASQDISTYLNWYQQKPGQAPRLLIYGASNLET
GVPSRFTGSGYGTDFSVTISSLQPEDIATYYCQQYQYLPYTFAPGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Chudi nang CR9502 (SEQ ID NO: 57):
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EVQLLQSGAELKKPGASVKISCKTSGFTFSGHTIAWVRQAPGQGLEWMGWVSTN
NGNTEYAQKIQGRVTMTMDTSTSTVYMELRSLTSDDTAVYFCAREWLVMGGFA
FDHWGQGTLLTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
RVEPKSC

CR9502 light chain (SEQ ID NO: 65):

QSVLTQASSVSVAPGQTARITCGANNIGSQNVHWYQQKPGQAPVLVVYDDRDRP
SGIPDRFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSRDQAVIFGGGTKLTVL

GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVET
TTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTIAPTECS

PreF N671 E161P S215P E487Q, RSV A2, fibritin (SEQ ID NO: 90)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLPGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDY VSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDQFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreF N671 E161P S215P, RSV A2, fibritin (SEQ ID NO: 91)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLPGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKIMSNNVQI
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VRQQSYSIMSIHKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR

TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK

YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreF N671 S173P S215P, RSV A2, fibritin (SEQ ID NO: 92)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLPTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREF SVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

PreF N671 S182P S215P, RSV A2, fibritin (SEQ ID NO: 93)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLPNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL
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PreF N671 S215P D486C E487C, RSV A2, fibritin (SEQ ID NO: 94)
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVI
TIELSNIKKIKCNGTDAKIKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPR
FMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVNKI
KSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQI
VRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTR
TDRGWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPK
YDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKG
VDTVSVGNTLYYVNKQEGKSLYVKGEPINFYDPLVFPSCCFDASISQVNEKINQS
LAFIRKSDELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL
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YEU CAUBAO HQ

1. Polypeptit dung hop (F) ctia virut hgp bao ho hip (RSV) trude dung hop tai t6 hop bao
2dm it nhat mot epitop 1a diic trung ddi vdi protein F cau trang truée dung hop, trong d6 it
nhat mét epitop duge nhén ra boi khang thé don dong dic trung truée dung hop, bao gbém
viing CDR1 chudi ning ¢6 SEQ ID NO: 54, ving CDR2 chudi ning c6 SEQ ID NO: 55,
viung CDR3 chudi nang ¢6 SEQ ID NO: 56 va ving CDR1 chudi nhe ¢6 SEQ ID NO: 62,
ving CDR2 chudi nhe c6 SEQ ID NO: 63, va ving CDR3 chudi nhe c6 SEQ ID NO: 64
va/hodc khang thé don dong dic trung truée dung hop, bao gébm ving CDR1 chudi ning
¢6 SEQ ID NO: 58, ving CDR2 chudi nang ¢6 SEQ ID NO: 59, ving CDR3 chudi ning
¢6 SEQ ID NO: 60 va ving CDR1 chudi nhe c6 SEQ ID NO: 66, ving CDR2 chudi nhe
¢6 SEQ ID NO: 67, va ving CDR3 chudi nhe ¢6 SEQ ID NO: 68, trong d6 polypeptit bao
gdm ving F1 va ving F2, va trong d6 polypeptit bao gbm it nhat mot dot bién, so véi cac
vung F1 va F2 loai hoang dai,
trong do it nhat mot dot bién duge chon tir nhém bao gém:

(a) d6t bién cua gdc axit amin E & vi tri 161 thanh P, Q hoic G (E161P, E161Q)

hodc E161G);

(b) dot bién cua gdc axit amin S & vi tri 182 thanh P (S182P);

(c) dot bién cua géc axit amin S, T hodc N ¢ vi tri 173 thanh P (S173P); va

(d) d6t bién ciia gbe axit amin D & vi tri 486 thanh C (D486C) két hop véi dot bién

ctia gbc axit amin D & vi tri 489 thanh C (D489C), va trong d6

céc vi tri axit amin dugc dua ra c6 vién dan dén trinh tu cla protein RSV F tir ching A2
(SEQ ID NO: 1).
2. Polypeptit RSV F trudc dung hop theo diém 1, trong d6 polypeptit 14 trime.
3. Polypeptit RSV F trude dung hop theo diém 1 hoic 2, trong d6 polypeptit con bao g6m

do6t bién cua goc axit amin ¢ vi tri 67 va/hodc dot bien cua goc axit amin & vi tri 215.

4. Polypeptit RSV F truée dung hop theo diém 3, trong d6 polypeptit bao gdm dot bién

cua goc axit amin N hodc T & vi tri 67 va/hodc dot bién cua goc axit amin S & vi tri 215.
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5. Polypeptit RSV F tru6c dung hop theo mét diém bat ky trong cac diém néu trén, trong
d6 polypeptit bao gdm trinh tir lién két bao gom tir 1 dén 10 gdc axit amin, lién két mién

F1 va mién F2.

6. Polypeptit RSV F true dung hop theo mot diém bét ky trong cac diém néu trén, trong

d6 polypeptit bao gdm mién F1 dugc ct ngin.

7. Polypeptit RSV F truée dung hop theo diém 6, trong d6 polypeptit bao gdm mién trime

hoa khac loai dugc lién két voi mién F1 duoc cat ngan.

8. Polypeptit RSV F trude dung hop theo diém 7, trong d6 mién trime héa khéc loai bao
gbm trinh tu axit amin GYIPEAPRDGQAYVRKDGEWVLLSTFL (SEQ ID NO: 4).

9. Polypeptit RSV F trudc dung hop theo diém 8, trong d6 mién trime héa duge lién két

v6i gbe axit amin 513 ciia protein RSV F.

10. Polypeptit RSV F trude dung hop theo diém bét ky trong s6 cac diém néu trén, trong
d6 mién F1 va/hodc mién F2 1a tir ching RSV A.

11. Polypeptit RSV F trudc dung hop theo diém bét ky trong sd cac diém néu trén 1-10,
trong d6 mién F1 va/hodc mién F2 14 tir chung RSV B.

12. Polypeptit RSV F trudc dung hop theo diém bét ky trong sé cac diém néu trén, trong
d6 polypeptit bao gdm trinh tyr axit amin dugc lya chon tir nhém bao gébm SEQ ID NO:

90 — SEQ ID NO: 94.

13. Phan tir axit nucleic ma héa polypeptit RSV F truéc dung hop theo diém bat ky trong

soO cac diém tir 1 dén 12.
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14. Phan tir axit nucleic theo didm 13, trong d6 phan tir axit nucleic da duoc t6i uu héa-

codon dé biéu hién trong cac té bao dong vat c6 vu.
15. Vecto bao gdm phan tir axit nucleic theo diém 13 hoic diém 14.

16. Ché phim bao gdm polypeptit RSV F truée dung hop theo diém bat ky tir 1 dén 12,

phan ti axit nucleic theo diém 13 hodc diém 14 va/hodc vecto theo diém 15.
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<160> 94

<170> PatentIn phién ban 3.5
<210> 1

<211> 574

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Trinh tu chié&u dai day du A2 protein RSV F

<400> 1
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Asn Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95
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Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln

225

Ala

Leu

Leu

Met

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Ser
290

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Ser

Ser

275

Ile

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Thr

Leu

260

Asn

Ile

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

245

Ile

Asn

Lys

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Glu

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Ser

215

Leu

Val

Asp

Gln

Glu
295

Asn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Glu

Ser

Met

Ile

280

Val

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

Ile

Thr

Pro

265

Val

Leu

31316

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

Tyr

250

Ile

Arg

Ala

-102-

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Tyr

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Asn

Gln

Val
300

Arg

Thr

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser

285

Val

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ser

255

Lys

Ser

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu

Lys

Ile

Pro



Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Lys

465

Leu

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val

450

Ser

Val

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe

435

Ser

Leu

Phe

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Val

Tyr

Pro

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

Val

Ser
485

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Lys

470

Asp

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr

455

Gly

Glu

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp

440

Leu

Glu

Phe

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

Pro

Asp

31316

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Tyr

Ile

Ala
490

-103-

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

Ser

Val

Ile

475

Ser

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Asn

460

Asn

Ile

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Phe

Ser

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Gln

Tyr

Gln

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Asp

Val
495

Pro
320

Arg

Phe

Asp

Val

Thr

400

Cys

Ile

Asp

Gly

Pro

480

Asn



Glu

Leu

Thr

Gly

545

Lys

Lys

His

Ile

530

Leu

Asp

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

<220>
<223>

<400>

Ile

Asn

515

Ile

Leu

Gln

2
574
PRT

Trinh ty

Trinh ty

2

Met Glu Leu

1

Ile Asn Ala

Tyr Gln Ser

35

Arg Thr Gly

50

Lys Glu Thr

65

Asn

500

Val

Ile

Leu

Leu

Leu

Leu

20

Thr

Trp

Lys

Gln

Asn

Val

Tyr

Ser
565

Ser

Ala

Ile

Cys

550

Gly

Leu

Val

Ile

535

Lys

Ile

nhan tao

Ala

Lys

520

Val

Ala

Asn

Phe

505

Ser

Ile

Arg

Asn

chidu dai day do Bl

Cys

Tyr

Cys

His

Leu

Ser

Thr

Asn
70

Arg

Thr

Ala

Ser

55

Gly

Leu

Ser

Val

40

Val

Thr

Ser

Ser

25

Ser

Ile

Asp

31316

Ile Arg

Thr Thr

Leu Leu

Ser Thr

555

Ile Ala
570

protein

Ala Ile

10

Gln Asn

Arg Gly

Thr Ile

Thr Lys
75

-104-

Lys

Asn

Ser

540

Pro

Phe

RSV

Phe

Ile

Tyr

Glu

60

Val

Ser

Ile

525

Leu

Val

Ser

Leu

Thr

Phe

45

Leu

Lys

Asp

510

Met

Ile

Thr

Asn

Thr

Glu

30

Ser

Ser

Leu

Glu

Ile

Ala

Leu

Leu

15

Glu

Ala

Asn

Ile

Leu

Thr

Val

Ser
560

Ala

Phe

Leu

Ile

Lys
80



Gln

Met

Gln

Ile

Gly

145

Glu

Ala

Leu

Gln

Gln

225

Ala

Leu

Leu

Glu

Gln

Tyr

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Leu

Asn

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Ser

Ser
275

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Ser

Thr

Leu

260

Ser

Lys

85

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Arg

Arg

Thr

245

Ile

Asn

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Lys

Ala

Ile

Arg

135

Gly

Ile

Asn

Ile

Ser

215

Leu

Leu

Asp

Gln

Asn

Asn

Asn

120

Arg

Ile

Lys

Gly

Asn

200

Asn

Glu

Ser

Met

Ile
280

Ala

Asn

105

Thr

Phe

Ala

Asn

Val

185

Asn

Ile

Ile

Thr

Pro

265

Val

31316

Val

90

Arg

Thr

Leu

Val

Ala

170

Ser

Gln

Glu

Asn

Tyr

250

Ile

Arg

-105-

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Glu

Arg

Asn

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Asn

Gln

Leu

Arg

Leu

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser
285

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Leu

95

Ala

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ser

255

Lys

Ser

Leu

Pro

Ser

Val

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu

Lys

Ile



Met

Ile

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Lys
465

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Ile

Gly

Thr

Val

450

Asn

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe

435

Ser

Leu

Ile

Val

Thr

Gly

340

Asp

Ser

Asn

Ser

Thr

420

Ser

Val

Tyr

Lys

Ile

Asn

325

Trp

Thr

Leu

Ser

Ser

405

Lys

Asn

Gly

Val

Glu

Asp

310

Ile

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Lys
470

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr

455

Gly

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp

440

Leu

Glu

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

Pro

31316

Ala Tyr

Trp Lys
315

Ser Asn
330

Ala Gly

Ser Asn

Glu Vval

Lys Ile

395

Leu Gly

410

Asn Lys

Val Ser

Tyr Val

Ile Ile
475

-106-

Val

300

Leu

Ile

Ser

Arg

Ser

380

Met

Ala

Asn

Asn

Asn

460

Asn

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Leu

Tyr

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Asp

Pro

Pro

320

Arg

Phe

Asp

Thr

Thr

400

Cys

Ile

Asp

Gly

Pro
480



Leu Val

Glu Lys

Leu His

Thr Ile
530

Gly Leu
545

Lys Asp

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

<220>
<223>

<400>

Phe

Ile

Asn

515

Ile

Leu

Gln

3
20
PRT

Pro

Asn

500

Val

Ile

Leu

Leu

Trinh ty

Ser

485

Gln

Asn

Val

Tyr

Ser
565

nhan tao

Asp

Ser

Thr

Ile

Cys

550

Gly

Mién trime hda

3

Glu

Leu

Gly

Ile

535

Lys

Ile

Phe

Ala

Lys

520

Val

Ala

Asn

Asp

Phe

505

Ser

Val

Lys

Asn

31316

Ala Ser
490

Ile Arg

Thr Thr

Leu Leu

Asn Thr

555

Ile Ala
570

Ile

Arg

Asn

Ser

540

Pro

Phe

Ser

Ser

Ile

525

Leu

Val

Ser

Gln

Asp

510

Met

Ile

Thr

Lys

Val

495

Glu

Ile

Ala

Leu

Asn

Leu

Thr

Ile

Ser
560

Glu Lys Lys Ile Glu Ala Ile Glu Lys Lys Ile Glu Ala Ile Glu Lys

1

Lys Ile Glu Ala

<210>
<211>
212>
<213>

<220>
<223>

4
27
PRT

Trinh ty nhan tao

20

5

Mién trime hda

10

-107-
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31316

<400> 4

Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys
1 5 10 15

Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu
20 25

<210> 5

<211> 5

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> 1ién két

<400> 5

Gly Ser Gly Ser Gly
1 5

<210> 6

<211> 40

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Mién trime héa

<400> 6
Ser Ser Leu Gln Gly Asp Val Gln Ala Leu Gln Glu Ala Gly Tyr Ile
1 5 10 15

Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp Gly Glu
20 25 30

Trp Val Leu Leu Ser Thr Phe Leu
35 40

210> 7

211> 7

<212> PRT

<213> Trinh tu nhan tao

-108-



31316

<220>
<223> Mién kéo khdéa isoleuxin

<400> 7

Ile Glu Ala Ile Glu Lys Lys
1 5

<210> 8
<211> 31
<212> PRT »
<213> Trinh ty nhan tao

220>
<223> Khéa kéo isoleuxin (L)

<400> 8

Ile Glu Lys Lys Ile Glu Ala Ile Glu Lys Lys Ile Glu Ala Ile Glu
1 5 10 15

Lys Lys Ile Glu Ala Ile Glu Ala Ile Glu Lys Lys Ile Glu Ala
20 25 30

<210> 9

<211> 28

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> GCN4II

<400> 9
Glu Asp Lys Ile Glu Glu Ile Leu Ser Lys Ile Tyr His Ile Glu Asn

1 5 10 15

Glu Ile Ala Arg Ile Lys Lys Leu Ile Gly Glu Ala
20 25

<210> 10

<211> 28

<212> PRT

<213> Trinh tu nhan tao

-109-



<220>
<223>

<400>

31316

GCN4II t6i wu hda

10

Glu Asp Lys Val Glu Glu Leu Leu Ser Lys Ile Tyr His Ile Glu Asn

1

5 10 15

Arg Ile Ala Arg Ile Glu Lys Leu Val Gly Glu Ala

<210>
211>
<212>
<213>

<220>
<223>

<400>

20 25

11

43

PRT

Trinh ty nhan tao

Matrilin -1 (phién ban dai)

11

Glu Glu Asp Pro Cys Glu Cys Lys Ser Ile Val Lys Phe Gln Thr Lys

1

5 10 15

Val Glu Glu Leu Ile Asn Thr Leu Gln Gln Lys Leu Glu Ala Val Ala

20 25 30

Lys Arg Ile Glu Ala Leu Glu Asn Lys Ile Ile

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

<220>
<223>

<400>

35 40

12

26

PRT

Trinh ty nhan tao

Matrillin- 1 (phién ban ngan)

12

Glu Glu Leu Ile Asn Thr Leu Gln Gln Lys Leu Glu Ala Val Ala Lys

1

5 10 15

-110-



31316

Arg Ile Glu Ala Leu Glu Asn Lys Ile Ile

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

<220>
<223>

<400>

13
521
PRT

Trinh ty nhan tao

20

F8: RSV A2, mién

13

Met Glu Leu

1

Ala

Tyr

Arg

Lys

65

Gln

Met

Arg

Leu

Val

Gln

Thr

50

Lys

Glu

Gln

Phe

Ser
130

Thr

Ser

35

Gly

Asn

Leu

Ser

Met

115

Lys

Leu

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Cys

Cys

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Leu

Phe

Ser

Thr

Asn

70

Tyr

Ala

Thr

Lys

ngoai bao wt

Lys

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Arg
135

Ala

Ser

Val

40

Val

Thr

Asn

Asn

Asn

120

Arg

25

Asn

Gly

25

Ser

Ile

Asp

Ala

Asn

105

Asn

Phe

Ala

10

Gln

Lys

Thr

Ala

Val

920

Arg

Ala

Leu

-111-

Ile

Asn

Gly

Ile

Lys

75

Thr

Ala

Lys

Gly

Thr

Ile

Tyr

Glu

60

Ile

Glu

Arg

Lys

Phe
140

Thr

Thr

Leu

45

Leu

Lys

Leu

Arg

Thr

125

Leu

Ile

Glu

30

Ser

Ser

Leu

Gln

Glu

110

Asn

Leu

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Leu

Val

Gly

Thr

Phe

Leu

Ile

Lys

80

Leu

Pro

Thr

Val



Gly

145

Glu

Ala

Leu

Lys

Gln

225

Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ile

Val

Ser

180

Lys

Cys

Asn

Thr

Leu

260

Asn

Ile

Val

Thr

Gly
340

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Gly
Ile
Asn
Ile
Ser
215
Leu
Val
Asp
Gln
Glu
295
Thr

Lys

Cys

Val

Lys

Gly

Asp

200

Asn

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Ala

Ser

Val

185

Lys

Ile

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

Asn
345

31316

Val

Ala

170

Ser

Gln

Glu

Thr

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

-112-

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser

285

Val

His

Cys

Val

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser
350

His

Asn

175

Lys

Val

Phe

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe



Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Lys

465

Leu

Glu

Leu

Gln

Met

370

Ile

Val

Gly

Thr

Val

450

Ser

Val

Lys

His

<210>
<211>
212>
<213>

Ala Glu
355

Asn Ser

Phe Asn

Ser Ser

Lys Thr
420

Phe Ser
435

Ser Val

Leu Tyr

Phe Pro

Ile Asn
500

His His
515

14
521
PRT
Trinh tu

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

Val

Ser

485

Gln

His

nhan tao

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Lys

470

Asp

Ser

His

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr

455

Gly

Glu

Leu

His

Val

360

Pro

Asp

Thr

Ala

Asp

440

Leu

Glu

Phe

Ala

His
520

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

Pro

Asp

Phe

505

His

31316

Ser

Glu

Lys

Leu

410

Asn

Val

Tyr

Ile

Ala

490

Ile

-113-

Asn

Val

Ile

395

Gly

Lys

Ser

Val

Ile

475

Ser

Arg

Arg

Asn

380

Met

Ala

Asn

Asn

Asn

460

Asn

Ile

Lys

Val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Phe

Ser

Ser

Phe

Cys

Ser

Val

Gly

430

Gly

Gln

Tyr

Gln

Asp
510

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Asp

Val

495

Glu

Asp

Val

Thr

400

Cys

Ile

Asp

Gly

Pro

480

Asn

Leu



<220>
<223>

<400>

Met

1

Ile

Tyr

Arg

Lys

65

Gln

Met

Gln

Ile

Gly

145

Glu

Glu

Asn

Gln

Thr

50

Glu

Glu

Gln

Tyr

Ser

130

Ser

Gly

F11:

14

Leu

Ala

Ser

35

Gly

Thr

Leu

Asn

Met

115

Lys

Ala

Glu

RSV

Leu

Leu

20

Thr

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

B1,

Ile

Tyr

Cys

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Ala

Asn
165

31316

mién ngoai bao wt

His

Leu

Ser

Thr

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Arg

Thr

Ala

Ser

55

Gly

Lys

Ala

Ile

Arg

135

Gly

Ile

Leu

Ser

Val

40

Val

Thr

Asn

Asn

Asn

120

Arg

Ile

Lys

Ser

Ser

25

Ser

Ile

Asp

Ala

Asn

105

Thr

Phe

Ala

Asn

Ala

10

Gln

Arg

Thr

Thr

Val

90

Arg

Thr

Leu

Val

Ala
170

-114-

Ile

Asn

Gly

Ile

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Phe

Ile

Tyr

Glu

60

Val

Glu

Arg

Asn

Phe

140

Lys

Leu

Leu

Thr

Phe

45

Leu

Lys

Leu

Arg

Leu

125

Leu

Val

Ser

Thr

Glu

30

Ser

Ser

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Ala

Val

Gly

His

Asn
175

Ala

Phe

Leu

Ile

Lys

80

Leu

Pro

Ser

Val

Leu

160

Lys



Ala

Leu

Gln

Gln

225

Ala

Leu

Leu

Met

Ile

305

Leu

Thr

Pro

Thr

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met
370

Val

Leu

195

Ser

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Ser

180

Lys

Cys

Ser

Thr

Leu

260

Ser

Ile

Val

Thr

Gly

340

Asp

Ser

Leu

Asn

Arg

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Glu

Asp

310

Ile

Tyr

Cys

Thr

Asn

Ile

Ser

215

Leu

Leu

Asp

Gln

Glu

295

Thr

Lys

Lys

Leu
375

Gly

Asn

200

Asn

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Val

185

Asn

Ile

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

31316

Ser

Gln

Glu

Asn

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

-115-

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Leu

Leu

Val

220

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Ser
380

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Lys

Val

Phe

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Val

Asn

Gln

Asn

240

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Thr



Asp

385

Asp

Tyr

Lys

Thr

Lys

465

Leu

Glu

Leu

Ile

Ile

Gly

Thr

Val

450

Asn

Val

Lys

His

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

<220>
<223>

<400>

Phe Asn

Ser Ser

Lys Thr
420

Phe Ser
435

Ser Val

Leu Tyr

Phe Pro

Ile Asn
500

His His
515

15
507
PRT
Trinh ty

F47: RSV

15

Met Glu Leu Leu

1

Ser.

Ser

405

Lys

Asn

Gly

Val

Ser

485

Gln

His

nhan tao

A2, lién két dugc 6n dinh, IZ(S)

Lys

390

Val

Cys

Gly

Asn

Lys

470

Asp

Ser

His

Tyr

Ile

Thr

Cys

Thr

455

Gly

Glu

Leu

His

Asp

Thr

Ala

Asp

440

Leu

Glu

Phe

Ala

His
520

Cys

Ser

Ser

425

Tyr

Tyr

Pro

Asp

Phe

505

His

31316

Lys

Leu

410

Asn

Val

Tyr

Ile

Ala

490

Ile

Ile

395

Gly

Lys

Ser

Val

Ile

475

Ser

Arg

Met

Ala

Asn

Asn

Asn

460

Asn

Ile

Arg

Thr

Ile

Arg

Lys

445

Lys

Tyr

Ser

Ser

Ser

Val

Gly

430

Leu

Tyr

Gln

Asp
510

Lys

Ser

415

Ile

Val

Glu

Asp

Val

495

Glu

Thr

400

Ile

Asp

Gly

Pro

480

Asn

Leu

Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

5

10

-116-

15



Ala

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Ser

Val

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Thr

Ser

35

Gly

Asn

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile
195

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Cys

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Phe

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu
200

Gly

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

31316

Gln

Lys

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

-117-

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ile

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn
205

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu



Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Glu-

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys
405

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

31316

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile
410

-118-

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn
415

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly



Cys Asp Tyr

Thr Leu Tyr

435

Glu
450

Gly Pro

Glu Phe

465

Asp

Glu Lys Lys

Glu Gly Arg

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

16
495
PRT

<220>
<223>
<400> 16
Met Glu Leu
1

Ala Val Thr

Tyr Gln Ser
35

Arg Thr Gly
50

F47-:

Val

420

Tyr

Ile

Ala

Ile

His
500

Trinh ty

31316

Val Thr

425

Ser Asn Lys Gly Asp

Val Gln Glu

440

Asn Lys Gly Lys

Phe
455

Ile Asn Tyr Asp Pro Leu

Ile
470

Ser Ser Gln Val Glu Lys

475

Glu Ala Ile Glu Ile

485

Lys Lys

490

His His His

505

His His His His

nhan tao

RSV A2, lién k&t dugc 6n dinh,

Leu

Phe

20

Thr

Trp

Ile Leu Lys Ala Asn Ala Ile
5 10

Cys Phe Ala Ser Gly Gln Asn
25

Cys Ser Ala Val Ser Lys Gly
40

Tyr Thr Ser Val Ile Thr Ile
55

-119-

Val
430

Val Ser

Leu
445

Ser Tyr

Val Phe

460

Pro

Lys Ile Glu

Glu Ala Gly

1Z(S)

Thr Thr Ile

Ile Thr Glu
30

Tyr Leu Ser
45

Glu Leu Ser
60

Gly

Val

Ser

Ala

Gly
495

Leu

15

Glu

Ala

Asn

Asn

Lys

Asp

Ile

480

Ile

Thr

Phe

Leu

Ile



Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Ser

Leu

Val

225

Asp

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Asn

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr
245

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

val

Glu

Leu

230

Asn

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

31316

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys
250

-120-

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn
255

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val



Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu
450

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe
455

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

31316

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

-121-

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val
460

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp



Glu Phe Asp Ala

465

Glu Lys Lys Ile

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

<220>
<223>

<400>

17
505
PRT

Trinh ty

F43:

17

Met Glu Leu

1

Ile

Tyr

Arg

Lys

65

Gln

Met

Gly

Asn

Gln

Thr

50

Glu

Glu

Gln

Arg

Ala

Ser

35

Gly

Thr

Leu

Asn

Ser
115

RSV

Leu

Leu

20

Thr

Trp

Lys

Asp

Thr

100

Leu

31316

Ser Ile Ser Gln Val Glu Lys Lys Ile Glu Ala Ile
470 475 480

Glu Ala Ile Glu Lys Lys Ile Glu Ala Gly Gly
485 490 495

nhan tao

B1, lién ké&t dugc 6n dinh, IZ(S)

Ile His Arg Leu Ser Ala Ile Phe Leu Thr Leu Ala

Tyr Leu Thr Ser Ser Gln Asn Ile Thr Glu Glu Phe
25 30

Cys Ser Ala Val Ser Arg Gly Tyr Phe Ser Ala Leu
40 45

Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
55 60

Cys Asn Gly Thr Asp Thr Lys Val Lys Leu Ile Lys
70 75 80

Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 20 95

Pro Ala Ala Asn Asn Gln Ala Arg Gly Ser Gly Ser
105 110

Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
120 125

-122-



Gly

Ile

145

Asn

Ile

Ser

Leu

Leu

225

Asp

Gln

Glu

Thr

Lys
305

Ile

130

Lys

Gly

Asn

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Ala

Asn

Val

Asn

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Val

Ala

Ser

Gln

180

Glu

Asn

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile
310

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

31316

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Glu

Ala

155

Leu

Gln

Gln

Ala

Leu

235

Leu

Met

Ile

Leu

Thr
315

-123-

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Val

Ser

Lys

Cys

190

Ser

Thr

Leu

Ser

Ile

270

Val

Thr

Gly

Asn

Leu

Asn

175

Arg

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Ile

Tyr
320



Cys Asp

Lys Val

Leu Pro

Tyr Asp
370

Ile Thr
385

Thr Ala

Cys Asp

Thr Leu

Gly Glu

450

Glu Phe
465

Glu Lys

Glu Gly

<210>
<211>

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Lys

Arg

18
534

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

His
500

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Glu

485

His

Ser

Arg

Ser

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Ala

His

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Tyr

455

Ser

Ile

His

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Leu

440

Tyr

Gln

Glu

His

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Lys

His
505

31316

Phe

330

Asp

Thr

Thr

Cys

Ile

410

Asp

Gly

Pro

Glu

Lys
490

-124-

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Lys

475

Ile

Gln

Met

Ile

Ile

380

Gly

Thr

Val

Asn

Val

460

Lys

Glu

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Asp

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Glu

Gly

Thr

335

Leu

Ser

Ser

Lys

Asn

415

Gly

Val

Ser

Ala

Gly
495

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ile

480

Ile



<212>
<213>

<220>
<223>

<400>
Met Glu

1

Ile Asn

Tyr Gln

Arg Thr
50

Lys Glu
65

Gln Glu

Met Gln

Gly Arg

Gly Ile
130

Ile Lys
145

Asn Gly

PRT

Trinh tu

F24:

18

Leu

Ala

Ser

35

Gly

Thr

Leu

Asn

Ser

115

Ala

Asn

Val

RSV

Leu

Leu

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

31316

nhan tao

B1, lién két dugc 6n dinh, fibritin

Ile His Arg Leu Ser Ala Ile Phe Leu

Tyr Leu Thr Ser Ser Gln Asn Ile Thr
25

Cys Ser Ala Val Ser Arg Gly Tyr Phe
40 45

Tyr Thr Ser Val Ile Thr Ile Glu Leu
55 60

Cys Asn Gly Thr Asp Thr Lys Val Lys
70 75

Lys Tyr Lys Asn Ala Val Thr Glu Leu
85 90

Pro Ala Ala Asn Asn Gln Ala Arg Gly
105

Gly Phe Leu Leu Gly Val Gly Ser Ala
120 125

Ser Lys Val Leu His Leu Glu Gly Glu
135 140

Leu Leu Ser Thr Asn Lys Ala Val Val
150 155

Val Leu Thr Ser Lys Val Leu Asp Leu
165 170

-125-

Thr

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn
175

Ala

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr



Ile

Ser

Leu

Leu

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Asn

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asn

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser
355

Gln

180

Glu

Asn

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Ser

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys
360

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

31316

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Thr

-126-

Gln

Gln

Ala

Leu

235

Leu

Met

Ile

Leu

Thr

315

Pro

Thr

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe
365

Cys

190

Ser

Thr

Leu

Ser

Ile

270

Val

Thr

Gly

Asp

Ser

350

Asn

Arg

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Ser

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Ile

Tyr

320

Cys

Thr

Lys



Tyr Asp
370

Ile Thr
385

Thr Ala

Cys Asp

Thr Leu

Gly Glu
450

Glu Phe
465

Leu Ala

Tyr Ile

Gly Glu

His His
530

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

<220>

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp

515

His

19
528
PRT

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

His

Trinh tu

Ile Met

Gly Ala
390

Lys Asn

405

Ser Asn

Val Asn

Ile Asn

Ser Ile

470

Arg Arg

485

Ala Pro

Leu Leu

His His

nhan tao

Thr

375

Ile

Arg

Lys

Lys

Tyr

455

Ser

Ser

Arg

Ser

Ser

Val

Gly

Gly

Leu

440

Tyr

Gln

Asp

Asp

Thr
520

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

-127-

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

Ile

380

Gly

Thr

Val

Asn

Val

460

Lys

Ser

Tyr

Gly

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg



<223>

<400>

19

Met Glu Leu

1

Ala

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Val

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Thr

Ser

35

Gly

Asn

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Leu

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln
180

Ile

Cys

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Leu

Phe

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

A2_F24: RSV A2, lién

Lys

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ala

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

dugc 6n

Asn

Gly

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val
185

31316

Ala Ile
10

Gln Asn

Lys Gly

Thr Ile

Ala Lys
75

Val Thr
90

Gln Ala

Val Gly

Leu Glu

Lys Ala

155

Val Leu
170

Asn Lys

-128-

Thr

Ile

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Thr

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

dinh, fibritin

Ile

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys
190

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Thr

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile



Ser

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp
370

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser
355

Cys

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr
375

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

31316

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

-129-

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val
380

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val



Ile Thr
385

Thr Ala

Cys Asp

Thr Leu

Gly Glu
450

Glu Phe
465

Leu Ala

Tyr Ile

Gly Glu

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

<220>
<223>

<400>

Ser

Ser

Tyr

Tyr

A35

Pro

Asp

Phe

Pro

Trp

515

20
528
PRT

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

val

Trinh ty

F24-: RSV B1, lién k&t dugc én dinh, fibritin

20

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

nhan tao

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Leu

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Gly

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg

Met Glu Leu Leu Ile His Arg Leu Ser Ala Ile Phe Leu Thr Leu Ala

1

5

10

-130-

15



Ile

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Ser

Leu

Asn

Gln

Thr

50

Glu

Glu

Gln

Arg

Ile

130

Lys

Gly

Asn

Asn

Glu
210

Ala

Ser

35

Gly

Thr

Leu

Asn

Ser

115

Ala

Asn

Val

Asn

Ile

195

Ile

Leu

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Asn

Tyr

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Leu

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Thr

Ala

Ser

55

Gly

Lys

Ala

Leu

Val

135

Ser

Thr

Pro

Ile

Phe
215

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Ser

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

31316

Gln

Arg

Thr

Thr

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Gln

Gln

Ala

-131-

Ile

Tyr

Glu

60

Val

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly
220

Thr

Phe

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Ser

Thr

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Arg

Arg

Thr

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro



Leu

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys
405

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Ser

Met

Ala

390

Asn

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

31316

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Thr

Thr

Cys

Ile
410

-132-

Leu

235

Leu

Met

Ile

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Ile

380

Gly

Thr

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Leu

Ser

Ile

270

Val

Thr

Gly

Asp

Ser

350

Asn

Ser

Thr

Ser

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Ser

Ser

Lys

Asn
415

Asn

240

Val

Glu

Asp

Ile

Tyr

320

Cys

Thr

Lys

Val

Cys
400

Gly



Cys Asp

Thr Leu

Gly Glu
450

Glu Phe
465

Leu Ala

Tyr Ile

Gly Glu

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

<220>
<223>

<400>

Tyr

Tyr
435

Pro

Asp

Phe

Pro

Trp

515

21
528
PRT

Trinh ty nhan tao

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

Asn

Asn

Asn

Ile

470

Arg

Pro

Leu

Lys

Lys

Tyr

455

Ser

Ser

Arg

Ser

Gly

Leu

440

Tyr

Gln

Asp

Asp

Thr
520

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

A2_F24 N67I+S215P: A2, lién két duogc

21

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile

1

5

10

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn

20

25

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly

35

40

-133-

Val

Asn

Val

460

Lys

Ser

Tyr

Gly

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg

én dinh, fibritin

Thr Thr Ile Leu Thr

15

Ile Thr Glu Glu Phe

30

Tyr Leu Ser Ala Leu

45



Arg
Lys
65

Gln
Met
Gly
Gly
Ile
145
Asn
Ile
Pro
Leu
Val

225

Asp

Thr
50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr
245

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Ser
55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

31316

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys
250

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

-134-

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn
255

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val



Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr
435

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Gln
Tyr
Lys
Asn
Gly
325
Asn
Val
Ile
Gly
Lys
405

Ser

Val

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln
440

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

31316

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

-135-

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu
445

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys



31316

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 22

<211> 528

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> F24-N67I+5215P: RSV B1l, lién két dugc 8n dinh, fibritin (

<400> 22
Met Glu Leu Leu Ile His Arg Leu Ser Ala Ile Phe Leu Thr Leu Ala
1 5 10 15

Ile Asn Ala Leu Tyr Leu Thr Ser Ser Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Arg Gly Tyr Phe Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Ile Lys Cys Asn Gly Thr Asp Thr Lys Val Lys Leu Ile Lys
65 70 75 80

-136-



Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Leu

225

Asp

Gln

Glu

Glu

Gln

Arg

Ile

130

Lys

Gly

Asn

Asn

Glu

210

Ser

Met

Ile

Val

Leu

Asn

Ser

115

Ala

Asn

Val

Asn

Ile

195

Ile

Thr

Pro

Val

Leu
275

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Asn

Tyr

Ile

Arg

260

Ala

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Lys

Ala

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln
280

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

31316

Val

%0

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Thr

Ala

Gly

Glu

Ala

155

Leu

Gln

Gln

Ala

Leu

235

Leu

Met

Ile

-137-

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Ser

Thr

Leu

Ser

Ile

270

Val

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Arg

Arg

Thr

Ile

Asn

255

Lys

Ile

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp



Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu
465

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Leu

Ile

310

Ser

Arg

Ser

Met

Ala

390

Asn

Asn

Asn

Asn

Ile
470

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Tyr

455

Ser

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Leu

440

Tyr

Gln

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

31316

Pro

Arg

Phe

330

Asp

Thr

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu
475

-138-

Cys

300

Asp

Gln

Met

Ile

Ile

380

Gly

Thr

Val

Asn

Val

460

Lys

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Thr

Gly

Asp

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Asn

Trp

Thr

335

Leu

Ser

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Ile

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser
480



31316

Leu Ala Phe Ile Arg Arg Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 23

<211> 528

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> A2_F24 N67I+E92D: RSV A2, lién két dugc én dinh, fibritin

<400> 23
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Asp Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

-139-



Gly

Gly

Ile

145

Asn

Ile

Ser

Leu

Val

225

Asp

Gln

Glu

Thr

Lys
305

Arg

Val
130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile
310

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

31316

Val Gly

Leu Glu

Lys Ala
155

Val Leu
170

Asn Lys

Gln Gln

Asn Ala

Glu Leu

235

Lys Leu

250

Ile Met

Pro Leu

Pro Leu

Arg Thr
315

-140-

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr
320



Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu
500

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly
505

31316

Phe
330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

-141-

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg
510

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp



31316

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg

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

<220>
<223>

<400>

515

24
528
PRT

Trinh ty nhan tao

F24-

24

Met Glu Leu

1

Ile

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Asn

Gln

Thr

50

Glu

Glu

Gln

Arg

Ile
130

Ala
Ser
35

Gly
Ile
Leu
Asn
Ser
115

Ala

520

N67I+E92D RSV B1l, lién két duogc

Leu

Leu

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ile

Tyr

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

His

Leu

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Arg

Thr

Ala

Ser

55

Gly

Lys

Ala

Leu

Val
135

Leu

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Ser

Ser

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Ala

10

Gln

Arg

Thr

Thr

Val

90

Gln

Val

Leu

-142-

Ile

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

525

6n dinh, fibritin

Phe

Ile

Tyr

Glu

60

Val

Asp

Arg

Ser

Gly
140

Leu

Thr

Phe

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Thr

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Ala

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys



Ile
145
Asn
Ile
Ser
Leu
Leu
225
Asp
Gln
Glu
Thr
Lys
305

Cys

Lys

Lys

Gly

Asn

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Asn

Val

Asn

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ala

Ser

Gln

180

Glu

Asn

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser
340

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys
345

31316

Lys Ala
155

Val Leu
170

Asn Gln

Gln Gln

Asn Ala

Glu Leu
235

Lys Leu
250

Ile Met

Pro Ile

Pro Leu

Arg Thr

315

Phe Pro
330

Asp Thr

-143-

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Ser

Lys

Cys

190

Ser

Thr

Leu

Ser

Ile

270

Val

Thr

Gly

Asp

Ser
350

Leu

Asn

175

Arg

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Ile

Tyr

320

Cys

Thr



Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Gly

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Glu

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

Ser
355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp

515

25
528
PRT

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Trinh tv

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

nhan tao

Ser

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Arg

Pro

Leu

Leu

Thr

375

Ile

Arg

Lys

Lys

Tyr

455

Ser

Ser

Arg

Ser

Cys

360

Ser

Val

Gly

Gly

Leu

440

Tyr

Gln

Asp

Asp

Thr
520

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Thr

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

-144-

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

Ile

Ile

380

Gly

Thr

Val

Asn

Val

460

Lys

Ser

Tyr

Gly

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Ser

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg



31316

<220> ,
<223> A2_F24 N67I+K465Q RSV A2, lién két dugc 6n dinh, fibritin

<400> 25
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

Gly Arg Ser Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
115 120 125

Gly Val Ala Val Ser Lys Val Leu His Leu Glu Gly Glu Val Asn Lys
130 135 140

Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser
145 150 155 160

Asn Gly Val Ser Val Leu Thr Ser Lys Val Leu Asp Leu Lys Asn Tyr
165 170 175

-145-



Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp
370

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr
375

Ile
Glu
200
Ser
Asn
Gln
Tyr
Gln
280
Thr
Leu
Ser
Phe
Cys
360

Ser

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

31316

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

-146-

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val
380

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val



Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Gly

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Glu

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

<220>
<223>

<400>

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp

515

26
528
PRT

Trinh ty nhan tao

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Leu

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Cys Tyr
395

Ile Lys
410

Asp Thr

Gly Gln

Pro Leu

Asn Glu

475

Leu Leu
490

Gln Ala

Leu Gly

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Gly

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg

F24- N67I+K465Q RSV B1l, lién k&t dugc 6n dinh, fibritin

26

Met Glu Leu Leu Ile His Arg Leu Ser Ala Ile Phe Leu Thr Leu Ala

1

5

10

-147-

15



Ile

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Asn

Gln

Thr

50

Glu

Glu

Gln

Arg

Ile

130

Lys

Gly

Asn

AAsn

Ala

Ser

35

Gly

Ile

Leu

Asn

Ser

115

Ala

Asn

Val

Asn

Ile
195

Leu

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Tyr

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Leu

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Thr

Ala

Ser

55

Gly

Lys

Ala

Leu

Val

135

Ser

Thr

Pro

Ile

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu
200

Ser

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

31316

Gln

Arg

Thr

Thr

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

-148-

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Gln

Gln

Ile

Tyr

Glu

60

Val

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Thr

Phe

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn
205

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Ser

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Arg

Arg

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu



Leu

Leu

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Asn

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys
405

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Ser

Met

Ala

390

Asn

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

31316

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Thr

Thr

Cys

Ile
410

Ala

Leu

235

Leu

Met

Ile

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

-149-

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Ile

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Thr

Leu

Ser

Ile

270

Val

Thr

Gly

Asp

Ser

350

Asn

Ser

Thr

Ser

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Ser

Ser

Lys

Asn
415

Pro

Asn

240

Val

Glu

Asp

Ile

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly



Cys Asp Tyr

Thr Leu

Gly Glu
450

Tyr
435

Pro

Glu Phe Asp

465

Leu Ala

Tyr Ile

Gly Glu

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

<220>
<223>

<400>

Phe

Pro

Trp
515

27
528
PRT

Trinh ty nhan tao

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

Asn

Asn

Asn

Ile

470

Arg

Pro

Leu

Lys

Lys

Tyr

455

Ser

Ser

Arg

Ser

A2_F24 N67I+S46G RSV

27

Met Glu Leu Leu Ile Leu Lys

1

5

Ala Val Thr Phe Cys Phe Ala

20

Tyr Gln Ser Thr Cys Ser Ala

35

Gly

Leu

449

Tyr

Gln

Asp

Asp

Thr
520

Ala

Ser

Val
40

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

Thr

Gln

Leu

Glu

475

Leu

Ala

Gly

Val

Asn

Val

460

Lys

Ser

Tyr

Gly

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg

lién k&t dugc 8n dinh, fibritin

Asn Ala Ile Thr Thr Ile Leu Thr

10

15

Gly Gln Asn Ile Thr Glu Glu Phe

25

30

Ser Lys Gly Tyr Leu Gly Ala Leu

-150-

45



Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Ser

Leu

Val
225

Thr
50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu
230

Ser
55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

31316

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

-151-

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu
235

Glu

60

Ile

Asp

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn
240



Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr
435

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

'Val

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln
440

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

31316

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

-152-

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu
445

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys



Gly Glu
450

Pro

Glu Phe
465

Asp

Leu Ala Phe

Tyr Ile Pro

Gly Glu Trp
515

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

28
528
PRT

<220>

<223> F24-

<400> 28
Met Glu Leu
1

Ile Asn Ala

Tyr Gln Ser
35

Arg Thr Gly
50

Lys Glu Ile
65

Trinh tu

Ile Ile Asn

Ala Ile

470

Ser

Ile Arg

485

Lys

Glu Ala

500

Pro

Val Leu Leu

Phe
455

Tyr
Ser Gln
Ser Asp
Arg

Asp

Thr
520

Ser

nhan tao

31316

Asp Pro Leu

Val Asn Glu

475

Glu Leu
490

Leu

Gly Gln Ala

505

Phe Leu

N67I+S46G RSV Bl, 1lién két dugc

Leu Ile
5

His

Leu Tyr Leu

20

Thr Cys Ser

Thr

Trp Tyr

Asn
70

Lys Cys

Arg Leu

Thr Ser

Ala Vval
40

Ser Val
55

Gly Thr

Ser Ala Ile
10

Ser Gln Asn

25

Ser Arg Gly

Ile Thr Ile

Asp Thr Lys
75

-153-

Val

460

Lys

Ser

Tyr

Gly

Phe

Ile

Ala

Val

Ile
525

Pro

Asn

Ile

Arg

510

Glu

Ser

Gln

Gly

495

Lys

Gly

Asp

Ser

480

Gly

Asp

Arg

on dinh, fibritin

Phe

Ile

Tyr

Glu

60

Val

Leu

Thr

Phe

45

Leu

Lys

Thr

Glu

30

Gly

Ser

Leu

Leu

15

Glu

Ala

Asn

Ile

Ala

Phe

Leu

Ile

Lys
80



Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Ser

Leu

Leu

225

Asp

Gln

Glu

Gln

Arg

Ile

130

Lys

Gly

Asn

Asn

Glu

210

Ser

Met

Ile

Leu

Asn

Ser

115

Ala

Asn

Val

Asn

Ile

195

Ile

Thr

Pro

Val

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Asn

Tyr

Ile

Arg
260

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Lys

Ala

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser
265

31316

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys
250

Ile

-154-

Thr

Ala

Gly

Glu

Ala

155

Leu

Gln

Gln

Ala

Leu

235

Leu

Met

Asp

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Ser

Thr

Leu

Ser

Ile
270

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Arg

Arg

Thr

Ile

Asn

255

Lys

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu



Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu
465

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Val

Leu

Ile

310

Ser

Arg

Ser

Met

Ala

390

Asn

Asn

Asn

Asn

Ile
470

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Tyr

455

Ser

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Leu

440

Tyr

Gln

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

31316

Pro

Pro

Arg

Phe

330

Asp

Thr

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

-155-

Ile

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu
475

Tyr

Cys

300

Asp

Gln

Met

Ile

Ile

380

Gly

Thr

Val

Asn

Val

460

Lys

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Val

Thr

Gly

Asp

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Asn

Trp

Thr

335

Leu

Ser

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Asp

Ile

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser
480



31316

Leu Ala Phe Ile Arg Arg Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly

485

490

495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp

500

505

510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg

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

220>
<223>

<400>

515

29
528
PRT

Trinh ty nhan tao

520

A2_F24 E92D+S215P: A2, lién két duogc

29

Met Glu Leu

1

Ala

Tyr

Arg

Lys

65

Gln

Met

Val

Gln

Thr

50

Lys

Glu

Gln

Thr

Ser

35

Gly

Asn

Leu

Ser

Leu

Phe

20

Thr

Trp

Lys

Asp

Thr
100

Ile

Cys

Cys

Tyr

Cys

Lys

85

Pro

Leu

Phe

Ser

Thr

Asn

70

Tyr

Ala

Lys

Ala

Ala

Ser

55

Gly

Lys

Thr

Ala

Ser

Val

40

Val

Thr

Asn

Asn

Asn

Gly

25

Ser

Ile

Asp

Ala

Asn
105

Ala Ile
10

Gln Asn

Lys Gly

Thr Ile

Ala Lys
75

Val Thr
90

Gln Ala

-156-

525

on dinh, fibritin

Thr

Ile

Tyr

Glu

60

Ile

Asp

Arg

Thr

Thr

Leu

45

Leu

Lys

Leu

Gly

Ile

Glu

30

Ser

Ser

Leu

Gln

Ser
110

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Gly

Thr

Phe

Leu

Ile

Lys

80

Leu

Ser



Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro
290

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Leu
Val
Ala
Ser
Gln
180
Glu
Thr
Tyr
Ile
Arg
260

Ala

Trp

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His
295

Leu
120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

31316

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro
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Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys
300

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Ser

Lys

Ser

160

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr
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305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Glu
Asp
Val
Pro
Asp
370
Thr
Ala
Asp
Leu
Glu
450
Phe

Ala

Ile

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu
500

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly
505
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Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln
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Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

val

430

Tyr

Pro

Asn

Ile

Arg
510

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp
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Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg

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

<220>
<223>

<400>

515

30
528
PRT

Trinh ty nhan tao

520

F24-E92D+S215P: RSV B1, lién

30

Met Glu Leu

1

Ile

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Asn

Gln

Thr

50

Glu

Glu

Gln

Arg

Ile
130

Ala

Ser

35

Gly

Thr

Leu

Asn

Ser

115

Ala

Leu

Leu

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ile

Tyr

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

His

Leu

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Arg

Thr

Ala

Ser

55

Gly

Lys

Ala

Leu

Val
135

Leu

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Ser

Ser

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

két dugc 6n

Ala Ile

10

Gln Asn

Arg Gly

Thr Ile

Thr Lys

75

Val Thr

90

Gln Ala

Val Gly

Leu Glu

-159-

Phe

Ile

Tyr

Glu

60

Val

Asp

Arg

Ser

Gly
140

525

dinh, fibritin

Leu

Thr

Phe

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Thr

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Ala

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys
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Ile

145

Asn

Ile

Pro

Leu

Leu

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Gly

Asn

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Asn

Val

Asn

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Ala

Ser

Gln

180

Glu

Asn

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly
325

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe
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Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe
330

-160-

Ala

155

Leu

Gln

Gln

Ala

Leu

235

Leu

Met

Ile

Leu

Thr

315

Pro

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Ser

Lys

Cys

190

Ser

Thr

Leu

Ser

Ile

270

Val

Thr

Gly

Asp

Leu

Asn

175

Arg

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr
335

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Ile

Tyr

320

Cys



Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Gly

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Glu

<210>
<211>

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp
515

31
528

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

Arg

Ser

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Arg

Pro

Leu

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Tyr

455

Ser

Ser

Arg

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Leu

440

Tyr

Gln

Asp

Asp

Thr
520

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe
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Asp

Thr

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu
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Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

Met

Ile

Ile

380

Gly

Thr

Val

Asn

Val

460

Lys

Ser

Tyr

Gly

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Leu

Ser

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly
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<212> PRT
<213> Trinh tu nhan tao

<220>
<223> A2_F24 N67I+S215P+K508E: A2, lién két dugc 6n dinh, fibritin

<400> 31
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 20 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

Gly Arg Ser Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
115 120 125

Gly val Ala Val Ser Lys Val Leu His Leu Glu Gly Glu Val Asn Lys
130 135 140

Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser
145 150 155 160

Asn Gly Val Ser Val Leu Thr Ser Lys Val Leu Asp Leu Lys Asn Tyr
165 170 175
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Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp
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Pro

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser
355

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys
360

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn
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Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val
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Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe
365

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ile

Leu

Pro

Asn

240

val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys
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Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr Asp Val Ser Ser Ser Val
370 375 380

Ile Thr Ser Leu Gly Ala Ile Val Ser Cys Tyr Gly Lys Thr Lys Cys
385 390 395 400

Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile Lys Thr Phe Ser Asn Gly
405 410 415

Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn
420 425 430

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Glu Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 32

<211> 528

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> A2_F24 N67I+S215P+E487I: A2, lién két dugc on dinh, fibritin

<400> 32
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Tyr

Arg
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Gly
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Ile
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Asn

Ile

Pro

Glu

Val
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Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Leu

Thr

Ser

35

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile
195

Leu

Phe
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Thr

Trp

Lys

Asp

Thr

100

Leu

Val
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Ser

Gln

180

Glu

Ile

Cys

Cys

Tyr

Cys

Lys

85
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Gly

Ser

Leu

Val

165

Leu

Thr

Leu

Phe
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Thr

Asn
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Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Lys
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Ser

55
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Lys

Thr

Leu

Val

135

Ser

Thr
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Ile

Ala

Ser

Val
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Asn
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Leu
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Leu

Thr

Ser

Ile
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200

Asn

Gly

25

Ser

Ile
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Ala
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Gly

His

Asn

Lys

Val

185

Phe
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Gln

Lys

Thr
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Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln
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Ile

Asn

Gly

Ile

Lys

75

Thr

Ala
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Glu
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155

Leu

Lys

Gln

Thr

Ile

Tyr

Glu
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Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Thr

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn
205

Ile

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Leu
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Glu

Ala

Asn

Ile

Leu

95

Gly
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Asn

Leu

Asn

175

Ser

Arg

Thr

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu



Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile
385

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala
390

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser
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Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys
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Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr
395

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Thr

Lys

Val

Cys
400



31316

Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile Lys Thr Phe Ser Asn Gly
405 410 415

Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn
420 425 430

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 ' 455 460

Ile Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 33

<211> 528

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> A2_F24 N67I+S215P+E487Q: A2, lién két dugc én dinh, fibritin

<400> 33
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30
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Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val
225

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Ser

35

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu
230

Ala

Ser

55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser
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Lys

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu
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Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu
235

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn
240



Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Pro
Val
Leu
275
Cys
Gly
Asn
Gln
Ser
355
Cys
Ser

Ser

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val
420

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val
425

31316

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

-169-

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val
430

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn



31316

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Gln Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 34
<211> 528
<212> PRT
<213> Trinh ty nhan tao

<220>
<223> A2_F24 N67I+S215P+E487N: A2, lién két dugc 6n dinh, fibritin

<400> 34
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

-170-



Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Lys

Asp

Thr
100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg
260

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser
265

31316

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

-171-

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu



Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu
450

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe
455

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

31316

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

-172-

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val
460

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp



31316

Asn Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 35

<211> 528

<212> PRT

<213> Trinh ty nhan tao

220>
<223> A2_F24 N67I+S215P+D486N: A2, lién két dugc on dinh, fibritin

<400> 35
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 ’ 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

-173-



Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro
290

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Pro
Gly
Ser
Leu
Val
165
Leu
Thr
Arg
Met
Thr
245
Gln

Tyr

Lys

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His
295

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

31316

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

-174-

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys
300

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr



Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg
485

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Thr‘

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

31316

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu
490

-175-

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly
495

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asn

Ser

480

Gly



31316

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 36

<211> 528

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> A2_F24 N67I+S215P+K465E: A2, lién két dugc 6n dinh, fibritin

<400> 36
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

Gly Arg Ser Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
115 120 125

-176-



Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly
325

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

His
Asn
Lys
Val
185
Phe
Val
Ser
Lys
Ser
265
Leu
Ser

Thr

Phe

31316

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe
330

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro
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Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr
335

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys



Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Gly

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Glu

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp
515

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Leu

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

-178-

Thr

Asp

Asp

Tyr

395

Lys

Thr

Glu

Leu

Glu

475

Leu

Ala

Gly

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Gly

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg



31316

<210> 37

<211> 528

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> A2_F24 N67I+S215P+K465Q: A2, lién két dugc 6n dinh, fibritin

<400> 37
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

Gly Arg Ser Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
115 120 125

Gly Vval Ala Val Ser Lys Val Leu His Leu Glu Gly Glu Val Asn Lys
130 135 140

Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser
145 150 155 160

-179-



Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser
355

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys
360

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

31316

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

-180-

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe
365

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys



31316

Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr Asp Val Ser Ser Ser Val
370 375 380

Ile Thr Ser Leu Gly Ala Ile Val Ser Cys Tyr Gly Lys Thr Lys Cys
385 390 395 400

Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile Lys Thr Phe Ser Asn Gly
405 - 410 415

Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn
420 425 430

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Gln Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 38
<211> 528
<212> PRT
<213> Trinh ty nhan tao

<220>
<223> A2_F24 N67I+S215P+N426S: A2, lién k&t dugc 6n dinh, fibritin
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<400>

38

Met Glu Leu

1

Ala

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Val

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Thr

Ser

35

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Leu

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln
180

Ile

Cys

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Leu

Phe

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Lys

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ala

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Asn

Gly

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val
185

31316

Ala

10

Gln

Lys

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

-182-

Ile

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Thr

Ile

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Thr

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Ile

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys
190

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Thr

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile



Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile
385

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala
390

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

31316

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

-183-

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr
395

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys
400



Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Gly

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Glu

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

<220>
<223>

<400>

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp

515

39
528
PRT

Ser

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Trinh tu

39

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

nhan tao

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Leu

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

A2_F24 N67I+S215P+K421N:

Met Glu Leu Leu Ile Leu Lys Ala

1

5

Ala Val Thr Phe Cys Phe Ala Ser

20

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

Asn

Gly
25

31316

Ile Lys Thr Phe Ser Asn Gly
410 415

Asp Thr Val Ser Val Gly Asn
430

Gly Lys Ser Leu Tyr Val Lys
445

Pro Leu Val Phe Pro Ser Asp
460

Asn Glu Lys Ile Asn Gln Ser
475 480

Leu Leu Ser Ala Ile Gly Gly
490 495

Gln Ala Tyr Val Arg Lys Asp
510

Leu Gly Gly Ile Glu Gly Arg
525

lién két dugc 6n dinh, fibritin

Ala Ile Thr Thr Ile Leu Thr
10 15

Gln Asn Ile Thr Glu Glu Phe
30

-184-



Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu
210

Ser

35

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Ala

Ser

55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe
215

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

31316

Lys

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

-185-

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly
220

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro



Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val
420

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val
425

31316

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

-186-

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val
430

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Asn

Asn

415

Gly

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn



31316

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 40

<211> 528

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> A2_F24 N67I+S215P+K209Q: A2, lién két dugc 8n dinh, fibritin

<400> 40
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

-187-



Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr
245

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

31316

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys
250

-188-

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Gln

Gln

Ala

Leu

235

Leu

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn
255

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val



Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu
450

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe
455

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Ser
265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

31316

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

-189-

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val
460

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp



31316

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 41
<211> 528
<212> PRT
<213> Trinh tu nhan tao

<220>
<223> A2_F24 N67I+S215P+K201Q: A2, lién két dugc 6n dinh, fibritin

<400> 41
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

-190-



Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Ser

Ser

115

Ala

Ser

Val

Gln

Ile

195

Ile

Thr

Pro

Val

Leu
275

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln
280

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

31316

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

-191-

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly
285

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp



Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile:

Lys
Asn
Gly
325
Asn
Val
Ile
Gly
Lys
405
Ser
Val
Ile

Ser

Arg
485

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

31316

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu
490

-192-

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Val

Ser

Gln

Gly

495,

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly



31316

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 42

<211> 528

<212> PRT

<213> Trinh tu nhan tao

220>
<223> A2_F24 N67I+S215P+V185N: A2, lién két dugc 6n dinh, fibritin

<400> 42
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

Gly Arg Ser Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
115 120 125

-193-



31316

Gly Val Ala Val Ser Lys Val Leu His Leu Glu Gly Glu Val Asn Lys
130 135 140

Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser
145 150 155 160

Asn Gly Asn Ser Val Leu Thr Ser Lys Val Leu Asp Leu Lys Asn Tyr
165 170 175

Ile Asp Lys Gln Leu Leu Pro Ile Val Asn Lys Gln Ser Cys Ser Ile
180 185 190

Pro Asn Ile Glu Thr Val Ile Glu Phe Gln Gln Lys Asn Asn Arg Leu
195 200 205

Leu Glu Ile Thr Arg Glu Phe Ser Val Asn Ala Gly Val Thr Thr Pro
210 215 220

{i Val Ser Thr Tyr Met Leu Thr Asn Ser Glu Leu Leu Ser Leu Ile Asn
gi 225 230 235 240
AN

Asp Met Pro Ile Thr Asn Asp Gln Lys Lys Leu Met Ser Asn Asn Val
245 250 255

Gln Ile Val Arg Gln Gln Ser Tyr Ser Ile Met Ser Ile Ile Lys Glu
260 265 270

Glu Val Leu Ala Tyr Val Val Gln Leu Pro Leu Tyr Gly Val Ile Asp
275 280 285

Thr Pro Cys Trp Lys Leu His Thr Ser Pro Leu Cys Thr Thr Asn Thr
290 295 300

Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg Thr Asp Arg Gly Trp Tyr
305 310 315 320

-194-



Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Gly

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Glu

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp
515

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Leu

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

-195-

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Gly

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg



31316

<210> 43

<211> 528

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> A2_F24 N67I+S215P+G184N: A2, lién két dugc 6n dinh, fibritin

<400> 43
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

Gly Arg Ser Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
115 120 125

Gly Val Ala Val Ser Lys Val Leu His Leu Glu Gly Glu Val Asn Lys
130 135 140

Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser
145 150 155 160

-196-



Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Asn

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser
340

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys
345

31316

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

-197-

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser
350

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr



Leu Pro

Tyr Asp
370

Ile Thr
385

Thr Ala

Cys Asp

Thr Leu

Gly Glu

450

Glu Phe

465

Leu Ala

Tyr Ile

Gly Glu

Ser Glu
355

Cys Lys
Ser Leu
Ser Asn

Tyr Val
420

Tyr Tyr
435

Pro Ile
Asp‘Ala
Phe Ile
Pro Glu

500

Trp Val
515

<210> 44

<211>
<212>
<213>

<220>

528
PRT
Trinh tu

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

nhan tao

Asn
Met
Ala
390
Asn
Asn
Asn
Asn
Ile
470
Lys
Pro

Leu

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

-198-

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Gly

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg



31316

<223> A2_F24 N67I+S5215P+N175P: A2, lién két dugc én dinh, fibritin
<400> 44
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

Gly Arg Ser Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
115 120 125

Gly Val Ala Val Ser Lys Val Leu His Leu Glu Gly Glu Val Asn Lys
130 135 140

Ile Lys Ser Ala Leu Leu Ser Thr Pro Lys Ala Val Val Ser Leu Ser
145 150 155 160

Asn Gly Val Ser Val Leu Thr Ser Lys Val Leu Asp Leu Lys Asn Tyr
165 170 175

Ile Asp Lys Gln Leu Leu Pro Ile Val Asn Lys Gln Ser Cys Ser Ile
180 185 190

-199-



Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp
370

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr
375

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

31316

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

-200-

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val
380

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val



31316

Ile Thr Ser Leu Gly Ala Ile Val Ser Cys Tyr Gly Lys Thr Lys Cys
385 390 395 400

Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile Lys Thr Phe Ser Asn Gly
405 410 415

Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn
420 425 430

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 45

<211> 528

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> A2_F24 N67I+S215P+E92D: A2, lién ké&t dugc én dinh, fibritin

<400> 45

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

-201-



Ala

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu
210

Thr

Ser

35

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Cys

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Phe

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe
215

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Gly

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

31316

Gln

Lys

Thr

Ala

Val

%20

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

-202-

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Ile

Tyr

Glu

60

Ile

Asp

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly
220

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Glu
30

Ser
Ser
Leu
Gln
Ser
110
Ile
Val
Ser
Lys
Cys
190

Asn

Thr

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro



Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys
405

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

31316

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile
410
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Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn
415

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly



31316

Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn
420 425 430

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 46

<211> 528

<212> PRT

<213> Trinh ty nhan tao

<2205
<223> A2_F24 N67I+S215P+K8@E: A2, lién k&t dugc én dinh, fibritin

<400> 46
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

-204-



Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Thr
50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr
245

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Ser

55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

31316

Thr Ile

Ala Lys
75

Val Thr
90

Gln Ala

Val Gly

Leu Glu

Lys Ala

155

Val Leu
170

Asn Lys

Gln Gln

Asn Ala

Glu Leu
235

Lys Leu
250

-205-

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn
255

Ile

Glu

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val



Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr
435

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln
440

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

31316

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

-206-

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu
445

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys



31316

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 47

<211> 528

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> A2_F24 N67I+S215P+K77E: A2, lién k&t dugc 6n dinh, fibritin

<400> 47
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Glu Leu Ile Lys
65 70 75 80

-207-



Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Glu

Gln

Arg

Val

130

Lyé

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu
275

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln
280

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

31316

Val

920

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

-208-

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly
285

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp



Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

465

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ile
470

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

31316

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

-209-

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu
475

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser
480



31316

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu Ser Ala Ile Gly Gly
485 490 495

Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln Ala Tyr Val Arg Lys Asp
500 505 510

Gly Glu Trp Val Leu Leu Ser Thr Phe Leu Gly Gly Ile Glu Gly Arg
515 520 525

<210> 48

<211> 528

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> A2_F24 N67I+S215P+S46G: A2, lién két dugc 8n dinh, fibritin

<400> 48
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Gly Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 ' 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

-210-



Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys
305

Arg

Val
130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile
310

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

31316

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

-211-

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr
315

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr
320



Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu
500

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly
505

31316

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

-212-

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg
510

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp



Gly Glu Trp Val Leu Leu Ser

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

<220>
<223>

<400>

515

49
528
PRT

Trinh ty nhan tao

A2_F24: RSV 546G

49

Met Glu Leu Leu

1

Ala

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Val

Gln

Thr

50

Lys

Glu

Gln

Arg

Val
130

Thr Phe
20

Ser Thr
35

Gly Trp

Asn Lys

Leu Asp

Ser Thr
100

Ser Leu
115

Ala Vval

Ile

Cys

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Phe

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

A2,

Lys

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Val
135

31316

Thr Phe Leu Gly Gly Ile Glu Gly Arg

520

525

lién két dugc 6n dinh, fibritin

Ala Asn

Ser Gly
25

Val Ser
40

Val Ile

Thr Asp

Asn Ala

Asn Asn
105

Leu Gly
120

Leu His

Ala Ile

10

Gln Asn

Lys Gly

Thr Ile

Ala Lys

75

Val Thr

%20

Gln Ala

Val Gly

Leu Glu

-213-

Thr

Ile

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly
140

Thr

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Ile

Glu

30

Gly

Ser

Leu

Gln

Ser

110

Ile

Val

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Thr

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys



Ile

145

Asn

Ile

Ser

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

340

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Asn

Lys

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys
345

31316

Lys

Val

170

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

-214-

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser
350

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr



Leu Pro

Tyr Asp
370

Ile Thr
385

Thr Ala

Cys Asp

Thr Leu

Gly Glu
450

Glu Phe
465

Leu Ala

Tyr Ile

Gly Glu

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

Ser
355

Cys

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp

515

50
528
PRT

Glu

Lys

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Trinh ty

Val Asn

Ile Met

Gly Ala
390

Lys Asn
405

Ser Asn

Val Asn

Ile Asn

Ser Ile

470

Arg Lys
485

Ala Pro

Leu Leu

nhan tao

Leu

Thr

375

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Cys

360

Ser

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Asn

Lys

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Val

Thr

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

-215-

Asp

Asp

Tyr

395

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

Ile

Val

380

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Gly

Phe

365

Ser

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Asn

Ser

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Pro

Ser

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Lys

Val

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg



31316

<220>
<223> A2_F24: RSV K465Q A2, lién k&t dugc 6n dinh, fibritin

<400> 50
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Asn Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Gln Ala Arg Gly Ser Gly Ser
100 105 110

Gly Arg Ser Leu Gly Phe Leu Leu Gly Val Gly Ser Ala Ile Ala Ser
115 120 125

Gly Val Ala Val Ser Lys Val Leu His Leu Glu Gly Glu Val Asn Lys
130 135 140

Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys Ala Val Val Ser Leu Ser
145 150 155 160

Asn Gly Val Ser Val Leu Thr Ser Lys Val Leu Asp Leu Lys Asn Tyr
165 170 175

-216-



Ile

Ser

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Asp

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp
370

Lys

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Gln

180

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Thr

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Leu

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Pro

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr
375

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

185

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

31316

Asn

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

-217-

Lys

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Gln

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val
380

Ser

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Cys

190

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Ser

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Ile

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val



Ile Thr
385

Thr Ala

Cys Asp

Thr Leu

Gly Glu
450

Glu Phe
465

Leu Ala

Tyr Ile

Gly Glu

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

<220>
<223>

<400>

Ser

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp

515

51
528
PRT

Leu

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Trinh tu

Gly Ala
390

Lys Asn
405

Ser Asn

Val Asn

Ile Asn

Ser Ile

470

Arg Lys
485

Ala Pro

Leu Leu

nhan tao

Ile

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

A2_F24: RSV N67I A2,

51

Met Glu Leu Leu Ile Leu Lys

1

5

Val

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Ser

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Cys

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

Tyr

395

Lys

Thr

Gln

Leu

Glu

475

Leu

Ala

Gly

Gly

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

Gly

Lys

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Thr

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Lys

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

lién két dugc én dinh, fibritin

Cys

400

Gly

Asn

Lys

Asp

Ser

480

Asp

Arg

Ala Asn Ala Ile Thr Thr Ile Leu Thr

10

-218-

15



Ala

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Ser

Val

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Thr

Ser

35

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile
195

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Cys

Cys

Tyr

Cys

Lys

85

Pro

Gly

‘Ser

Leu

Val

165

Leu

Thr

Phe

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Ala

Ala

Ser

55

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu
200

Gly

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

31316

Gln

Lys

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

-219-

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ile

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn
205

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Glu

Ala

Asn

Ile

Leu

95

Ala

Asn

Leu

Asn

175

Ser

Arg

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu



Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys
405

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

31316

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile
410

-220-

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn
415

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly



Cys Asp

Thr Leu

Gly Glu
450

Glu Phe
465

Leu Ala

Tyr Ile

Gly Glu

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

<220>
<223>

<400>

Tyr

Tyr
435

Pro

Asp

Phe

Pro

Trp

515

52
528
PRT

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Trinh ty

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

nhan tao

Asn

Asn

Asn

Ile

470

Lys

Pro

Leu

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

A2_F24: RSV E92D A2,

52

Met Glu Leu Leu Ile Leu Lys

1

5

Ala Val Thr Phe Cys Phe Ala

20

Tyr Gln Ser Thr Cys Ser Ala

35

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

Thr

Lys

Leu

Glu

475

Leu

Ala

Gly

Val

Ser

Val

460

Lys

Ser

Tyr

Gly

Ser

Leu

445

Phe

Ile

Ala

Val

Ile
525

Val

430

Tyr

Pro

Asn

Ile

Arg

510

Glu

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

lién k&t dugc 6én dinh, fibritin

Asn

Lys

Asp

Ser

480

Gly

Asp

Arg

Ala Asn Ala Ile Thr Thr Ile Leu Thr

10

15

Ser Gly Gln Asn Ile Thr Glu Glu Phe

25

30

Val Ser Lys Gly Tyr Leu Ser Ala Leu

40

-221-

45



Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Ser

Leu

Val
225

Thr
50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Gly

Asn

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu
230

Ser
55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

31316

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

-222-

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu
235

Glu

60

Ile

Asp

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

val

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Ile

Leu

Pro

Asn
240



Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr
435

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln
440

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

31316

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

-223-

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu
445

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys



Gly Glu
450

Glu Phe
465

Leu Ala

Tyr Ile

Gly Glu

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

<220>
<223>

<400>

Gln val
1

Thr Leu

Asn Tyr

Trp Ile
50

Leu Lys
65

Pro

Asp

Phe

Pro

Trp

515

53
228
PRT

Trinh tu

Ile

Ala

Ile

Glu

500

Val

Ile

Ser

Arg

485

Ala

Leu

Asn

Ile

470

Lys

Pro

Leu

Phe

455

Ser

Ser

Arg

Ser

nhan tao

Chudi nang CR9501

53

Gln
Ala
Tyr
35

Gly

Ser

Leu

Leu

20

Trp

His

Arg

Val

5

Thr

Thr

Ile

Leu

Gln

Trp

Ser

Ser
70

Ser

Asn

Ile

Tyr

55

Met

Tyr

Gln

Asp

Asp

Thr
520

Gly

Val

Arg

40

Thr

Ser

Asp

Val

Glu

Gly

505

Phe

Pro

Ser

25

Gln

Gly

Leu

31316

Pro Leu

Asn Glu

475

Leu Leu
490

Gln Ala

Leu Gly

Gly Leu

10

Gly Ala

Arg Pro

Asn Thr

Glu Thr
75

-224-

Val

460

Lys

Ser

Tyr

Gly

Val

Ser

Gly

Tyr

60

Ser

Phe

Ile

Ala

Val

Ile
525

Lys

Ile

Gly
45

Tyr

Gln

Pro

Asn

Ile

Arg

510

Glu

Pro

Asn

30

Gly

Thr

Ser

Ser

Gln

Gly

495

Lys

Gly

Ser

15

Ser

Leu

Pro

Gln

Asp

Ser

480

Gly

Asp

Arg

Gln

Asp

Glu

Ser

Phe
80



Ser

Cys

Asp

Lys

Gly

145

Pro

Thr

Val

Asn

Pro
225

Leu

Ala

Ser

Gly

130

Gly

Val

Phe

Val

Val

210

Lys

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

<220>
<223>

Arg

Ala

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asn

Ser

54
12
PRT
Trinh ty nhan tao

Leu

Cys

100

Gly

Ser

Ala

Val

Ala

180

Val

His

Cys

Thr

85

Gly

Gln

Val

Ala

Ser

165

Val

Pro

Lys

Ser

Ala

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

CR9501 VH CDR1

Val

Tyr

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser
215

Thr

Val

Gln

120

Leu

Cys

Ser

Ser

Ser

200

Asn

Ala

Leu

105

Val

Ala

Leu

Gly

Ser

185

Leu

Thr

31316

Ala

90

Ile

Thr

Pro

Val

Ala

170

Gly

Gly

Lys

-225-

Asp

Ser

Val

Ser

Lys

155

Leu

Leu

Thr

Val

Ser

Asn

Ser

Ser

140

Asp

Thr

Tyr

Gln

Asp
220

Ala

Cys

Ser

125

Lys

Tyr

Ser

Ser

Thr

205

Lys

Val

Gly

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Lys

Tyr

95

Trp

Ser

Thr

Pro

Val

175

Ser

Ile

Val

Phe

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu



31316

<400> 54

Gly Ala Ser Ile Asn Ser Asp Asn Tyr Tyr Trp Thr
1 5 10

<210> 55

<211> 16

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> CR9501 VH CDR2

<400> 55
His Ile Ser Tyr Thr Gly Asn Thr Tyr Tyr Thr Pro Ser Leu Lys Ser

1 5 10 15

<210> 56

<211> 15

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> CR9501 VH CDR3

<400> 56
Cys Gly Ala Tyr Val Leu Ile Ser Asn Cys Gly Trp Phe Asp Ser
1 5 10 15

<210> 57

<211> 214

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Chudi nang CR9502

<400> 57
Glu Ile Val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Ile Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Ser Thr Tyr
20 25 30

-226-



Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Asn

Gly

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

Trp

35

Ala

Tyr

Ile

Ala

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

Tyr

Ser

Gly

Ala

Pro

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Gln

Asn

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Glu

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Pro

40

Thr

Ser

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gly

Gly

Val

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

31316

Gln

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

-227-

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Pro

Ser

60

Ser

Gln

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Arg

45

Arg

Ser

Tyr

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Leu

Phe

Leu

Leu

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Leu

Thr

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Ile

Gly

Pro

80

Tyr

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



31316

<210> 58

<211> 10

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> (CR9502 VH CDR1

<400> 58

Gly Phe Thr Phe Ser Gly His Thr Ile Ala
1 5 10

<210> 59

<211> 17

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> CR9502 VH CDR2

<400> 59
Trp Val Ser Thr Asn Asn Gly Asn Thr Glu Tyr Ala Gln Lys Ile Gln
1 5 10 15

Gly

<210> 60

<211> 12

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> CR9502 VH CDR3

<400> 60
Glu Trp Leu Val Met Gly Gly Phe Ala Phe Asp His

1 5 10

<210> 61

<211> 214

<212> PRT

<213> Trinh tu nhan tao

-228-



<220>
<223>

<400>

61

Glu Ile Val Met

1

Asp Arg

Leu Asn

Tyr Gly
50

Ser Gly
65

Glu Asp

Thr Phe

Pro Ser

Thr Ala
130

Lys Val
145

Glu Ser

Val

Trp

35

Ala

Tyr

Ile

Ala

Val

115

Ser

Gln

Val

Thr

20

Tyr

Ser

Gly

Ala

Pro

100

Phe

Val

Trp

Thr

Thr

Ile

Gln

Asn

Thr

Thr

85

Gly

Ile

Val

Lys

Glu
165

Chudi nhe CR9501

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Pro

Gln

Pro

40

Thr

Ser

Cys

Val

Pro

120

Leu

Asn

Ser

Ser

Ala

25

Gly

Val

Gln

Glu

105

Ser

Asn

Ala

Lys

31316

Ser

10

Ser

Gln

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp
170

-229-

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Ser

Asp

Pro

Ser

60

Ser

Gln

Arg

Gln

Tyr
140

Ser

Thr

Ala

Ile

Arg

45

Arg

Ser

Tyr

Thr

Leu

125

Pro

Gly

Tyr

Ser

Ser

30

Leu

Phe

Leu

Leu

Val

110

Lys

Arg

Asn

Ser

Ile

15

Thr

Leu

Thr

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu
175

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Gly

Ala

Gln

160

Ser



31316

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 62

<211> 11

<212> PRT

<213> Trinh tu nhan tao

220>
<223> CR9501 VL CDR1

<400> 62
Gln Ala Ser Gln Asp Ile Ser Thr Tyr Leu Asn
1 5 10

<210> 63

<211> 7

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> (CR9501 VL CDR2

<400> 63
Gly Ala Ser Asn Leu Glu Thr

1 5

<210> 64

<211> 9

<212> PRT ‘
<213> Trinh ty nhan tao

<220>
<223> CR9501 VL CDR3

<400> 64

-230-



Gln Gln
1

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

<220>
<223>

<400>
Gln Ser
1

Thr Ala

His Trp

Asp Asp

50

Asn Ser

65

Asp Glu

Ala Val

Lys Ala

Gln Ala
130

31316

Tyr Gln Tyr Leu Pro Tyr Thr
5

65
215
PRT
Trinh ty nhan tao
Chudi nhe CR9502
65

Val Leu Thr Gln Ala Ser Ser Val Ser Val

Arg Ile Thr Cys Gly Ala Asn Asn Ile Gly
20 25

Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val
35 40

Arg Asp Arg Pro Ser Gly Ile Pro Asp Arg
55 60

Gly Asn Thr Ala Thr Leu Thr Ile Ser Arg
70 75

Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser
85 90

Ile Phe Gly Gly Gly Thr Lys Leu Thr Val
100 105

Ala Pro Ser Val Thr Leu Phe Pro Pro Ser
115 120

Asn Lys Ala Thr Leu Val Cys Leu Ile Ser
135 140

-231-

Ala

Ser

Leu

45

Phe

Val

Ser

Leu

Ser

125

Asp

Pro

Gln

30

Val

Ser

Glu

Arg

Gly

110

Glu

Phe

Gly

15

Asn

Val

Gly

Ala

Asp

95

Gln

Glu

Tyr

Gln

Val

Tyr

Ser

Gly

80

Gln

Pro

Leu

Pro



31316

Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser
145 150 155

Gly val Glu Thr Thr Thr Pro Ser Lys Gln Ser
165 170

Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln
180 185

Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser
195 200

Ile Ala Pro Thr Glu Cys Ser
210 215

<210> 66

<211> 11

<212> PRT

<213> Trinh tuv nhan tao

<220>
<223> CR9502 VL CDR1

<400> 66
Gly Ala Asn Asn Ile Gly Ser Gln Asn Val His

1 5 10

<210> 67

211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> C(CR9502 VL CDR2

<400> 67
Asp Asp Arg Asp Arg Pro Ser

1 5

<210> 68
<211> 12

-232-

Ser Pro

Asn Asn

Trp Lys

Thr Val
205

Val

Lys

Ser

190

Glu

Lys

Tyr

175

His

Lys

Ala

160

Ala

Arg

Thr



31316

<212> PRT
<213> Trinh ty nhan tao

<220>
<223> (CR9502 VL CDR3

<400> 68
Gln Vval Trp Asp Ser Ser Arg Asp Gln Ala Val Ile

1 5 10

<210> 69

<211> 574

<212> PRT

<213> Trinh ty nhéan tao

<220>
<223> Trinh tu chiéu dai day du CL57-v224 protein RSV F

<400> 69
Met Glu Leu Pro Ile Leu Lys Thr Asn Ala Ile Thr Thr Ile Leu Ala
1 5 10 15

Ala Val Thr Leu Cys Phe Ala Ser Ser Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Ala Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

-233-



Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln

225

Ala

Leu

Leu

Met

Leu
305

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Ser

290

Tyr

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Ser

Ser

275

Ile

Gly

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Thr

Leu

260

Asn

Ile

Val

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

245

Ile

Asn

Lys

Ile

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Glu

Asp

310

Leu

Arg

135

Gly

Ile

Asn

Ile

Ser

215

Leu

Val

Asp

Gln

Glu

295

Thr

Asn

120

Arg

Ile

Lys

Gly

Asp

200

Asn

Glu

Ser

Met

Ile

280

Val

Pro

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

Ile

Thr

Pro

265

Val

Leu

Cys

31316

Thr

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

Tyr

250

Ile

Arg

Ala

Trp

-234-

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Tyr

Lys
315

Asn

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Asn

Gln

Val

300

Leu

Asn

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser

285

Val

His

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Thr

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu

Lys

Ile

Pro

Pro
320



Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Lys

465

Leu

Glu

Cys

Asp

Gln

Met

370

Ile

Val

Thr

Val

450

Ser

Val

Lys

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe

435

Ser

Leu

Phe

Ile

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Val

Tyr

Pro

Asn
500

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

Val

Ser

485

Gln

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Lys

470

Asp

Ser

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr

455

Gly

Glu

Leu

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp

440

Leu

Glu

Phe

Ala

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

Pro

Asp

Phe
505

31316

Ser Asn
330

Ala Gly

Ser Asn

Glu Val

Lys Ile
395

Leu Gly
410

Asn Lys

Val Ser

Tyr Val

Ile Ile

475

Ala Ser
490

Ile Arg

-235-

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Asn

460

Asn

Ile

Lys

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Phe

Ser

Ser

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Gln

Tyr

Gln

Asp
510

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Asp

Val

495

Glu

Arg

Phe

Asp

Ile

Thr

400

Cys

Ile

Asp

Gly

Pro

480

Asn

Leu



Asn
515

Leu His

Thr Ile Ile

530

Gly Leu Phe

545

Lys Asp Gln

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

70
513
PRT

220>

<223> Mién

<400> 70
Met Glu Leu
1

Ala val Thr

Tyr Gln Ser
35

Arg Thr Gly
50

Lys Glu Asn
65

Gln Glu Leu

Val Asn Val

Ile val Ile

Leu Tyr Cys
550

Leu Ser Gly
565

Trinh ty nhan tao

Gly

Ile

535

Lys

Ile

31316

Lys Ser Thr
520

Val Ile Leu

Ala Arg Ser

Asn Asn Ile
570

ngoai bao, RSV CL57-v224

Pro Leu

Leu Phe

20

Thr Ser

Trp Tyr Thr

Asn
70

Lys Cys

Asp Lys

85

Tyr

Lys

Ala

Ala

Ser

55

Gly

Lys

Thr Asn Ala
10

Ser Ser Gln
25

Val Ser Lys
40

Val Ile Thr

Thr Asp Ala

Asn Ala Val
90

-236-

Thr

Leu

Thr

555

Ala

Ile

Asn

Gly

Ile

Lys

75

Thr

Asn

Leu

540

Pro

Phe

Thr

Ile

Tyr

Glu

60

Val

Glu

Ile

525

Leu

Val

Ser

Thr

Thr

Leu

45

Leu

Lys

Leu

Met

Ile

Thr

Asn

Ile

Glu

30

Ser

Ser

Leu

Gln

Ile

Ala

Leu

Leu

15

Glu

Ala

Asn

Ile

Leu
95

Thr

Val

Ser
560

Ala

Phe

Leu

Ile

Lys

80

Leu



Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln

225

Ala

Leu

Leu

Met

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Ser
290

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Ser

Ser

275

Ile

Thr

100

Asn

Lys

Ile

vVal

Ser

180

Lys

Cys

Asn

Thr

Leu

260

Asn

Ile

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

245

Ile

Asn

Lys

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Glu

Ala

Leu

Arg

135

Gly

Ile

Asn

Ile

Ser

215

Leu

Val

Asp

Gln

Glu
295

Asn

Asn

120

Arg

Ile

Lys

Gly

Asp

200

Asn

Glu

Ser

Met

Ile

280

Val

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

Ile

Thr

Pro

265

Val

Leu

31316

Arg Ala

Thr Lys

Leu Gly

Val Ser

155

Ala Leu

170

Ser Val

Gln Leu

Glu Thr

Thr Arg

235

Tyr Met

250

Ile Thr

Arg Gln

Ala Tyr

-237-

Arg

Asn

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Asn

Gln

Val
300

Arg

Asn

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser

285

Val

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ser

255

Lys

Ser

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu

Lys

Ile

Pro



Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Lys
465

Leu

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val

450

Ser

Val

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe

435

Ser

Leu

Phe

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Val

Tyr

Pro

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

Val

Ser
485

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Lys

470

Asp

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr

455

Gly

Glu

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp

440

Leu

Glu

Phe

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

Pro

Asp

31316

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Tyr

Ile

Ala
490

-238-

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

Ser

Val

Ile

475

Ser

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Asn

460

Asn

Ile

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Phe

Ser

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Gln

Tyr

Gln

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Asp

Val
495

Pro
320

Arg

Phe

Asp

Ile

Thr

400

Cys

Ile

Asp

Gly

Pro

480

Asn



31316

Glu Lys Ile Asn Gln Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu

Leu

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

<220>
<223>

<400>
Met Glu

1

Ala Val

Tyr Gln

Arg Thr

50

Lys Lys

65

Gln Glu

Met Gln

Arg Phe

500

71

544

PRT

Trinh ty nhan tao

PreF, RSV A2, fibritin

71

Leu Leu Ile Leu

Thr Phe Cys Phe
20

Ser Thr Cys Ser
35

Gly Trp Tyr Thr

Asn Lys Cys Asn
70

Leu Asp Lys Tyr
85

Ser Thr Pro Ala
100

Met Asn Tyr Thr
115

Lys

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Ala

Ser

Val

40

Val

Thr

Asn

Asn

Asn
120

505

Asn

Gly

25

Ser

Ile

Asp

Ala

Asn
105

Asn

Ala

10

Gln

Lys

Thr

Ala

Val

90

Arg

Ala

-239-

Ile

Asn

Gly

Ile

Lys

75

Thr

Ala

Lys

Thr

Ile

Tyr

Glu

60

Ile

Glu

Arg

Lys

Thr

Thr

Leu

45

Leu

Lys

Leu

Arg

Thr
125

510

Ile

Glu

30

Ser

Ser

Leu

Gln

Glu

110

Asn

Leu

15

Glu

Ala

Asn

Ile

Leu

95

Leu

Val

Thr

Phe

Leu

Ile

Lys

80

Leu

Pro

Thr



Leu

Gly

145

Glu

Ala

Leu

Lys

Gln

225

Ala

Leu

Leu

Met

Leu

305

Leu

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Thr

Leu

260

Asn

Ile

Val

Thr

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn
325

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Glu

Asp

310

Thr

Arg

135

Gly

Ile

Asn

Ile

Ser

215

Leu

Val

Asp

Gln

Glu

295

Thr

Lys

Arg

Val

Lys

Gly

Asp

200

Asn

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Phe

Ala

Ser

Val

185

Lys

Ile

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

31316

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

Tyr

250

Ile

Arg

Ala

Trp

Ser
330

-240-

Gly

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser

285

Val

His

Cys

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Gly

His

Asn

175

Lys

Val

Phe

Val

Ser

255

Lys

Ser

Leu

Ser

Thr
335

Val

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu

Lys

Ile

Pro

Pro

320

Arg



Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Lys

465

Leu

Glu

Leu

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val

450

Ser

Val

Lys

Ser

Arg Gly Trp
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Asp

Thr

100

Leu

Val

Ala

Ser

Gln
180

Ile

Cys

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Leu

Phe

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Lys

Ala

Ala

Ser

55

Gly

Lys

Ala

Leu

Val

135

Ser

Thr

Pro

Thr

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Asn

Ser

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val
185

31316

Ala

10

Gln

Lys

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn
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Ile

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Thr

Ile

Tyr

Glu

60

Val

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Thr

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Ile

Glu

30

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys
190

Leu
15

Glu
Ala
Asn
Ile
Leu
95

Gly
Ala
Asn
Leu
Asn

175

Ser

Ala

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile



Pro

Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile
385

Asn

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ile

195

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Glu

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Thr

Arg

Met

Thr

245

Gln

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Val

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala
390

Ile

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Glu

200

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Phe

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

31316

Gln

Asn

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Ile

Thr

Cys

-252-

Gln

Ala

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr
395

Lys

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Asn

205

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Asn

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Arg

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Leu

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

val

Cys
400



Thr

Cys

Thr

Gly

Glu

465

Leu

Tyr

Gly

Ala

Asp

Leu

Glu

450

Phe

Ala

Ile

Glu

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

<220>
<223>

<400>

Ser

Tyr

Tyr

435

Pro

Asp

Phe

Pro

Trp

515

76
544
PRT

Asn

Val

420

Tyr

Ile

Ala

Ile

Glu

500

Val

Trinh tu

Lys

405

Ser

Val

Ile

Ser

Arg

485

Ala

Leu

nhan tao

Asn

Asn

Asn

Asn

Ile

470

Lys

Pro

Leu

Arg

Lys

Lys

Phe

455

Ser

Ser

Arg

Ser

Gly

Gly

Gln

440

Tyr

Gln

Asp

Asp

Thr
520

Ile

Val

425

Glu

Asp

Val

Glu

Gly

505

Phe

31316

Ile

410

Asp

Gly

Pro

Asn

Leu

490

Gln

Leu

Lys

Thr

Lys

Leu

Glu

475

Leu

Ala

Thr

Val

Ser

Val

460

Lys

Ser

Tyr

PreF N67I S215P E487Q, RSV A2, fibritin

76

Phe

Ser

Leu

445

Phe

Ile

Ala

Val

Ser

Val

430

Tyr

Pro

Asn

Ile

Arg
510

Asn

415

Gly

Val

Ser

Gln

Gly

495

Lys

Gly

Asn

Lys

Asp

Ser

480

Gly

Asp

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1

5

10

15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe

20

25
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30



31316

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Lys Ile Lys Cys Asn Gly Thr Asp Ala Lys Ile Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

* Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
s 115 120 125

O, Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
. 130 135 140

Gly Ser Ala Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys
165 170 175

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Ser Lys Val
180 185 190

Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro Ile Val Asn
195 200 205

Lys Gln Ser Cys Ser Ile Pro Asn Ile Glu Thr Val Ile Glu Phe Gln
210 215 220

-254-



Gln

225

Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Asn

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr
420

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Leu

230

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Leu

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser
425

31316

Thr

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

-255-

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Phe

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly
430

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Asn

240

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Cys

Ile



Lys

Thr

Lys

465

Leu

Glu

Leu

Ala

Thr

Val

450

Ser

Val

Lys

Ser

Tyr
530

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

<220>
<223>

<400>

Phe
435

Ser

Leu

Phe

Ile

Ala

515

Val

77
544
PRT

Ser

Val

Tyr

Pro

Asn

500

Ile

Arg

Trinh tv

PreF

77

Met Glu Leu

1

Ala Val Thr

Tyr Gln Ser

35

Asn

Gly

Val

Ser

485

Gln

Gly

Lys

nhan tao

Gly

Asn

Lys

470

Asp

Ser

Gly

Asp

Cys

Thr

455

Gly

Gln

Leu

Tyr

Gly
535

Asp

440

Leu

Glu

Phe

Ala

Ile

520

Glu

Tyr

Tyr

Pro

Asp

Phe

505

Pro

Trp

31316

Val

Tyr

Ile

Ala

490

Ile

Glu

Val

Ser

Val

Ile

475

Ser

Arg

Ala

Leu

Asn

Asn

460

Asn

Ile

Lys

Pro

Leu
540

N67I S215P K201N, RSV A2, fibritin

Leu Ile Leu Lys Ala Asn Ala Ile Thr

5

10

Phe Cys Phe Ala Ser Gly Gln Asn Ile

20

25

Thr Cys Ser Ala Val Ser Lys Gly Tyr

40

-256-

Lys

445

Lys

Phe

Ser

Ser

Arg

525

Ser

Thr

Thr

Leu
45

Gly

Gln

Tyr

Gln

Asp

510

Asp

Thr

Ile

Glu
30

Ser

Val

Glu

Asp

Val

495

Glu

Gly

Phe

Leu
15

Glu

Ala

Asp

Gly

Pro

480

Asn

Leu

Gln

Leu

Thr

Phe

Leu



Arg

Lys

65

Gln

Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln
225

Thr
50

Lys

Glu

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Ile

Leu

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu
230

Ser

55

Gly

Lys

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Pro

215

Leu

Val

Thr

Asn

Asn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Glu

Ile

Asp

Ala

Asn

105

Asn

Phe

Ala

Ser

Val

185

Asn

Ile

Ile

31316

Thr

Ala

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

-257-

Ile

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg
235

Glu

60

Ile

Glu

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Lys

Leu

Arg

Thr

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Ser

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Ile

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ile

Lys

80

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn
240



Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe
435

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp
440

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

31316

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

Ser

-258-

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys
445

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Ile

Asp



Thr Val
450

Lys Ser
465

Leu Val

Glu Lys

Leu Ser

Ala Tyr
530

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

<220>
<223>

<400>

Ser Val Gly Asn Thr
455

Leu Tyr Val Lys Gly
470

Phe Pro Ser Asp Glu
485

Ile Asn Gln Ser Leu
500

Ala Ile Gly Gly Tyr
515

Val Arg Lys Asp Gly
535

78

544

PRT

Trinh tu nhan tao

Leu

Glu

Phe

Ala

Ile

520

Glu

Tyr

Pro

Asp

Phe

505

Pro

Trp

31316

Tyr

Ile

Ala

490

Ile

Glu

Val

Val

Ile

475

Ser

Arg

Ala

Leu

Asn

460

Asn

Ile

Lys

Pro

Leu
540

PreF N67I S215P E92D, RSV A2, fibritin

78

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr

1

5

10

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile

20

25

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr

35

40

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu

50

55

-259-

60

Lys

Phe

Ser

Ser

Arg

525

Ser

Thr

Thr

Leu

45

Leu

Gln

Tyr

Gln

Asp

510

Asp

Thr

Ile
Glu
30

Ser

Ser

Glu

Asp

Val

495

Glu

Gly

Phe

Leu

15

Glu

Ala

Asn

Gly

Pro

480

Asn

Leu

Gln

Leu

Thr

Phe

Leu

Ile



Lys

65

Gln

Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln

225

Ala

Lys

Glu

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Ile

Leu

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Thr

Cys

Lys

85

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr
245

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Gly

Lys

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Pro

215

Leu

Val

Thr

Asn

Asn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Glu

Ser

Asp

Ala

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

Ile

Thr

31316

Ala

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

Tyr
250

-260-

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Ile

Asp

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Lys

Leu

Arg

Thr

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Ile

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ser
255

Lys

80

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu



Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val
450

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe

435

Ser

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Val

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr
455

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp

440

Leu

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

31316

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Tyr

-261-

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

Ser

Val

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Asn
460

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Gln

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Cys

Ile

Asp

Gly
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Ile

Lys
80



Gln

Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln

225

Ala

Leu

Glu
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Trp
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Val

Leu

Thr

Arg

235

Met

Thr

Gln

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu
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Trp
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Ile

Ser

Arg

Asn

380

Met

Ala

Asn
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Lys

Ile

Ile

Thr

Pro
265

31316

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

Tyr

250

Ile

-272-

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Asp

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Asn

Leu

Arg

Thr

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln
270

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ser

255

Lys

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu

Lys



Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Lys
465

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val

450

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe

435

Ser

Leu

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Val

Tyr

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

Val

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Lys
470

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr

455

Gly

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp

449

Leu

Glu

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

Pro

31316

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Tyr

Ile

-273-

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

Ser

Val

Ile
475

Gln
Val
300
Leu
Ile
Ser
Arg
Asn
380
Met
Ala
Asn
Asn
Asn

460

Asn

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Phe

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Gln

Tyr

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Vval

Glu

Asp

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Cys

Ile

Asp

Gly

Pro
480



Leu Val

Glu Lys

Leu His

Thr Ile
530

Gly Leu
545

Lys Asp

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

<220>
<223>

<400>

Met Glu
1

Ala val

Tyr Gln

Arg Thr
50

Phe Pro

Ile Asn
500

Asn Val
515

Ile Ile

Leu Leu

Gln Leu

83

552

PRT
Trinh tv
Fsl N67I
83

Leu Leu

Thr Phe
20

Ser Thr
35

Gly Trp

Ser

485

Gln

Asn

Val

Tyr

Ser
565

nhan tao

Asp

Ser

Ala

Ile

Cys

550

Gly

Glu

Leu

Val

Ile

535

Lys

Ile

S215P E92D,

Ile Leu Lys

5

Cys Phe Ala

Cys Ser Ala

Tyr Thr Ser

55

Phe

Ala

Lys

520

Val

Ala

Asn

RSV

Ala

Ser

Val

40

Val

Asp

Phe

505

Ser

Ile

Arg

Asn

31316

Ala

490

Ile

Thr

Leu

Ser

Ile
570

Ser

Arg

Thr

Leu

Thr

555

Ala

F gan mang,

Asn Ala Ile

10

Gly Gln Asn

25

Ser Lys Gly

Ile Thr Ile

-274-

Ile

Lys

Asn

Ser

540

Pro

Phe

A2

Thr

Ile

Tyr

Glu
60

Ser

Ser

Ile

525

Leu

Val

Ser

Thr

Thr

Leu

45

Leu

Gln

Asp

510

Met

Ile

Thr

Asn

Ile

Glu

30

Ser

Ser

Val Asn

495

Glu Leu

Ile Thr

Ala Val

Leu Ser
560

Leu Thr

15

Glu Phe

Ala Leu

Asn Ile



Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

val

225

Asp

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Met

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Pro

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Ile

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr
245

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu

230

Asn

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Asp

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Gln

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

Lys

31316

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Glu

Lys
250

-275-

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Leu

235

Leu

Ile

Asp

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Met

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Asn
255

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn

240

Val



31316

Gln Ile Val Arg Gln Gln Ser Tyr Ser Ile Met Ser Ile Ile Lys Glu
260 265 270

Glu Vval Leu Ala Tyr Val Val Gln Leu Pro Leu Tyr Gly Val Ile Asp
275 280 285

Thr Pro Cys Trp Lys Leu His Thr Ser Pro Leu Cys Thr Thr Asn Thr
290 295 300

Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg Thr Asp Arg Gly Trp Tyr
305 310 315 320

7.
h
s
*
N
N

Cys Asp Asn Ala Gly Ser Val Ser Phe Phe Pro Gln Ala Glu Thr Cys
325 330 335

Lys Val Gln Ser Asn Arg Val Phe Cys Asp Thr Met Asn Ser Leu Thr
340 345 350

Leu Pro Ser Glu Val Asn Leu Cys Asn Val Asp Ile Phe Asn Pro Lys
355 360 365

Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr Asp Val Ser Ser Ser Val
370 375 380

Ile Thr Ser Leu Gly Ala Ile Val Ser Cys Tyr Gly Lys Thr Lys Cys
385 390 395 400

Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile Lys Thr Phe Ser Asn Gly
405 410 415

Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn
420 425 430

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

-276-



Glu Phe
465

Leu Ala

Val Lys

Ile Val

Lys Ala
530

Ile Asn
545

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

<220>
<223>

<400>

Met Glu
1

Ala Val

Tyr Gln

Arg Thr
50

31316

Asp Ala Ser Ile Ser Gln Val Asn Glu Lys
470 475

Phe Ile Arg Lys Ser Asp Glu Leu Leu His
485 490

Ser Thr Thr Asn Ile Met Ile Thr Thr Ile
500 505

Ile Leu Leu Ser Leu Ile Ala Val Gly Leu
515 520

Arg Ser Thr Pro Val Thr Leu Ser Lys Asp
535 540

Asn Ile Ala Phe Ser Asn
550

84
574
PRT
Trinh ty nhan tao

Fwt N67I S215P E487Q, RSV F gan mang, A2

84

Ile

Asn

Ile

Leu

525

Gln

Asn

Val

Ile

510

Leu

Leu

Gln

Asn

495

Val

Tyr

Ser

Ser

480

Ala

Ile

Cys

Gly

Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

5 10

15

Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe

20 25

30

Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu

35 40

45

Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile

55 60

-277-



Lys

65

Gln

Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln

225

Ala

Lys

Glu

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Ile

Leu

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Thr

Cys

Lys

85

Pro

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr
245

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Gly

Lys

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Pro

215

Leu

Val

Thr

Asn

Asn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Glu

Ser

Asp

Ala

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

Ile

Thr

31316

Ala

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

Tyr
250

-278-

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Ile

Glu

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Lys

Leu

Arg

Thr

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Ile

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ser
255

Lys

80

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu



Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val
450

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe

435

Ser

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Val

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr
455

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp

440

Leu

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

31316

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Tyr

-279-

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

Ser

Val

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Asn
460

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Gln

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Cys

Ile

Asp



31316

Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro
465 470 475 480

Leu Val Phe Pro Ser Asp Gln Phe Asp Ala Ser Ile Ser Gln Val Asn
485 490 495

Glu Lys Ile Asn Gln Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu
500 505 510

Leu His Asn Val Asn Ala Val Lys Ser Thr Thr Asn Ile Met Ile Thr
515 520 525

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

Gly Leu Leu Leu Tyr Cys Lys Ala Arg Ser Thr Pro Val Thr Leu Ser
545 550 555 560

Lys Asp Gln Leu Ser Gly Ile Asn Asn Ile Ala Phe Ser Asn
565 570

<210> 85

<211> 552

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Fsl N67I S215P E487Q, RSV F gan mang, A2

<400> 85
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45 '

-280-



Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Val
225

Thr
50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu

210

Ser

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Tyr

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Arg

Met

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Leu
230

Ser
55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe

215

Thr

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Asn

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

Ser

31316

Thr Ile

Ala Lys
75

Val Thr

90

Gln Ala

Val Gly

Leu Glu

Lys Ala

155

Val Leu

170

Asn Lys

Gln Gln

Asn Ala

Glu Leu
235

-281-

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly

220

Leu

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Leu

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Ile

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro

Asn
240



Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Thr

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Leu

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr
435

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val

420

Tyr

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Val

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Asn

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Lys

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Gln
440

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val

425

Glu

31316

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Gly

-282-

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

Lys

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu
445

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val

430

Tyr

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Val

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn

Lys



Gly

Gln

465

Leu

Val

Ile

Lys

Ile
545

Glu
450

Phe

Ala

Lys

Val

Ala

530

Asn

<210>
211>
<212>
<213>

<220>
<223>

<400>

Pro Ile

Asp Ala

Phe Ile

Ser Thr
500

Ile Leu
515

Arg Ser

Asn Ile

86
574
PRT
Trinh tu

Fwt N671

86

Met Glu Leu Leu

1

Ala Val Thr Phe

20

Tyr Gln Ser Thr

35

Ile

Ser

Arg

485

Thr

Leu

Thr

Ala

nhan tao

Asn

Ile

470

Lys

Asn

Ser

Pro

Phe
550

Phe
455

Ser

Ser

Ile

Leu

Val

535

Ser

Tyr

Gln

Asp

Met

Ile

520

Thr

Asn

Asp

Val

Glu

Ile

505

Ala

Leu

31316

Pro

Asn

Leu

490

Thr

Val

Ser

Leu

Glu

475

Leu

Thr

Gly

Lys

Val

460

Lys

His

Ile

Leu

Asp
540

S215P D486N, RSV F gan mang, A2

Ile Leu Lys Ala Asn Ala Ile Thr

5

10

Phe Pro

Ile Asn

Asn Val

Ile Ile
510

Leu Leu
525

Gln Leu

Ser

Gln

Asn

495

Val

Tyr

Ser

Asp

Ser

480

Ala

Ile

Cys

Gly

Thr Ile Leu Thr

15

Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe

25

30

Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu

40

-283-

45



Arg

Lys

65

Gln

Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln
225

Thr

50

Lys

Glu

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Ile

Leu

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu
230

Ser

55

Gly

Lys

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Pro

215

Leu

Val

Thr

Asn

Asn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Glu

Ile

Asp

Ala

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

Ile

31316

Thr

Ala

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

-284-

Ile

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg
235

Glu

60

Ile

Glu

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Lys

Leu

Arg

Thr

125

Leu

Val

Ser

Thr

Pro

205

Ile

Phe

Ser

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Ile

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ile

Lys

80

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn
240



Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe
435

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp
440

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

31316

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Lys

Ser

-285-

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys
445

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Cys

Ile

Asp



Thr

Lys
465

Leu

Glu

Leu

Thr

Gly

545

Lys

Val
450
Ser
Val
Lys
His
Ile
530
Leu

Asp

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

<220>
<223>

<400>

Ser

Leu

Phe

Ile

Asn

515

Ile

Leu

Gln

87
552
PRT

Val

Tyr

Pro

Asn

500

Val

Ile

Leu

Leu

Trinh tu

Fsl N67I

87

Met Glu Leu Leu

1

Ala Val Thr Phe

20

Gly

Val

Ser

485

Gln

Asn

Val

Tyr

Ser
565

nhan tao

Asn

Lys

470

Asn

Ser

Ala

Ile

Cys

550

Gly

Thr

455

Gly

Glu

Leu

Val

Ile

535

Lys

Ile

Leu

Glu

Phe

Ala

Lys

520

Val

Ala

Asn

Tyr

Pro

Asp

Phe

505

Ser

Ile

Arg

Asn

31316

Tyr

Ile

Ala

490

Ile

Thr

Leu

Ser

Ile
570

Val

Ile

475

Ser

Arg

Thr

Leu

Thr

555

Ala

Asn

460

Asn

Ile

Lys

Asn

Ser

540

Pro

Phe

S215P D486N, RSV F gan mang, A2

Lys

Phe

Ser

Ser

Ile

525

Leu

Val

Ser

Gln

Tyr

Gln

Asp

510

Met

Ile

Thr

Asn

Glu

Asp

Val

495

Glu

Ile

Ala

Leu

Gly

Pro

480

Asn

Leu

Thr

Val

Ser
560

Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

5

10

15

Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe

25

-286-

30



Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Leu

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Glu
210

Ser

35

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile

195

Ile

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Thr

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

val

165

Leu

Thr

Arg

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Glu

Ala

Ser

55

Gly

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Phe
215

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu

200

Ser

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

Val

31316

Lys

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

-287-

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

Ala

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Gly
220

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn

205

Val

Ser

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Thr

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Thr

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu

Pro



Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Cys

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Asp

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Tyr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Val
420

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys

405

Ser

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Asn

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Lys

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Gly

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

Val
425

31316

Glu

Lys

250

Ile

Pro

Pro

Arg

Phe

330

Asp

Val

Thr

Cys

Ile

410

Asp

Leu

235

Leu

Met

Leu

Leu

Thr

315

Pro

Thr

Asp

Asp

Tyr

395

Lys

Thr

-288-

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Ser

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Val
430

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn

415

Gly

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly

Asn



Thr

Gly

Glu

465

Leu

Val

Ile

Lys

Ile
545

Leu

Glu

450

Phe

Ala

Lys

Val

Ala

530

Asn

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

<220>
<223>

<400>

Tyr Tyr
435

Pro Ile

Asp Ala

Phe Ile

Ser Thr
500

Ile Leu
515

Arg Ser

Asn Ile

88

574

PRT
Trinh tu

Fwt N671

88

Met Glu Leu Leu

1

Ala Val Thr Phe

20

Val

Ile

Ser

Arg

485

Thr

Leu

Thr

Ala

nhan tao

Asn

Asn

Ile

470

Lys

Asn

Ser

Pro

Phe
550

Lys

Phe

455

Ser

Ser

Ile

Leu

Val

535

Ser

Gln

440

Tyr

Gln

Asp

Met

Ile

520

Thr

Asn

S215P S46G, RSV

Glu

Asp

Val

Glu

Ile

505

Ala

Leu

31316

Gly

Pro

Asn

Leu

490

Thr

Val

Ser

Lys

Leu

Glu

475

Leu

Thr

Gly

Lys

Ser

Val

460

Lys

His

Ile

Leu

Asp
540

F gan mang, A2

Leu

445

Phe

Ile

Asn

Ile

Leu

525

Gln

Tyr

Pro

Asn

Val

Ile

510

Leu

Leu

Val

Ser

Gln

Asn

495

Val

Tyr

Ser

Lys

Asn

Ser

480

Ala

Ile

Cys

Gly

Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

5

Cys Phe Ala Ser

10

15

Gly Gln Asn Ile Thr Glu Glu Phe

25

-289-

30



Tyr

Arg

Lys

65

Gln

Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln

Thr

50

Lys

Glu

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln
210

Ser

35

Gly

Ile

Leu

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Thr

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Cys

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Ser

Thr

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Ala

Ser

55

Gly

Lys

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Pro
215

Val

40

Val

Thr

Asn

Asn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Ser

Ile

Asp

Ala

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

31316

Lys

Thr

Ala

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

-290-

Gly

Ile

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Tyr

Glu

60

Ile

Glu

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val
220

Leu
45

Leu

Lys

Leu

Arg

Thr

125

Leu

Val

Ser

Thr

Pro

205

Ile

Gly

Ser

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ala

Asn

Ile

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Leu

Ile

Lys

80

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln



Gln

225

Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Asn

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr
420

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Leu

230

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Leu

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser
425

31316

Thr

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

-291-

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Phe

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly
430

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Asn

240

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Cys

Ile



Lys

Thr

Lys

465

Leu

Glu

Leu

Thr

Gly

545

Lys

Thr

Val

450

Ser

Val

Lys

His

Ile

530

Leu

Asp

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

<220>
<223>

<400>

Phe

435

Ser

Leu

Phe

Ile

Asn

515

Ile

Leu

Gln

89
552
PRT

Ser

Val

Tyr

Pro

Asn

500

Val

Ile

Leu

Leu

Trinh ty

Fsl N67I

89

Met Glu Leu Leu

1

Asn

Gly

Val

Ser

485

Gln

Asn

Val

Tyr

Ser
565

nhan tao

Gly

Asn

Lys

470

Asp

Ser

Ala

Ile

Cys

550

Gly

Cys

Thr
455

Gly

Glu

Leu

Val

Ile

535

Lys

Ile

Asp

440

Leu

Glu

Phe

Ala

Lys

520

Val

Ala

Asn

Tyr

Tyr

Pro

Asp

Phe

505

Ser

Ile

Arg

Asn

31316

Val

Tyr

Ile

Ala

490

Ile

Thr

Leu

Ser

Ile
570

Ser

Val

Ile

475

Ser

Arg

Thr

Leu

Thr

555

Ala

Asn

Asn

460

Asn

Ile

Lys

Asn

Ser

540

Pro

Phe

S215P S46G, RSV F gan mang, A2

Lys

445

Lys

Phe

Ser

Ser

Ile

525

Leu

Val

Ser

Gly

Gln

Tyr

Gln

Asp

510

Met

Ile

Thr

Asn

Val

Glu

Asp

Val

495

Glu

Ile

Ala

Leu

Asp

Gly

Pro

480

Asn

Leu

Thr

Val

Ser
560

Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

5

10

-292-

15



Ala

Tyr

Arg

Lys

65

Gln

Met

Gly

Gly

Ile

145

Asn

Ile

Pro

Val

Gln

Thr

50

Lys

Glu

Gln

Arg

Val

130

Lys

Gly

Asp

Asn

Thr

Ser

35

Gly

Ile

Leu

Ser

Ser

115

Ala

Ser

Val

Lys

Ile
195

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Leu

Val

Ala

Ser

Gln

180

Glu

Cys

Cys

Tyr

Cys

Lys

85

Pro

Gly

Ser

Leu

Val

165

Leu

Thr

Phe

Ser

Thr

Asn

70

Tyr

Ala

Phe

Lys

Leu

150

Leu

Leu

Val

Ala

Ala

Ser

55

Lys

Thr

Leu

Val

135

Ser

Thr

Pro

Ile

Ser

Val

40

Val

Thr

Asn

Asn

Leu

120

Leu

Thr

Ser

Ile

Glu
200

Gly

25

Ser

Ile

Asp

Ala

Asn

105

Gly

His

Asn

Lys

Val

185

Phe

31316

Gln

Lys

Thr

Ala

Val

90

Gln

Val

Leu

Lys

Val

170

Asn

Gln

Asn

Gly

Ile

Lys

75

Thr

Ala

Gly

Glu

Ala

155

Leu

Lys

Gln

-293-

Ile

Tyr

Glu

60

Ile

Glu

Arg

Ser

Gly

140

Val

Asp

Gln

Lys

Thr

Leu

45

Leu

Lys

Leu

Gly

Ala

125

Glu

Val

Leu

Ser

Asn
205

Glu

30

Gly

Ser

Leu

Gln

Ser

110

Ile

Val

Ser

Lys

Cys

190

Asn

Glu

Ala

Asn

Ile

Leu

95

Gly

Ala

Asn

Leu

Asn

175

Ser

Arg

Phe

Leu

Ile

Lys

80

Leu

Ser

Ser

Lys

Ser

160

Tyr

Ile

Leu



Leu

Val

225

Asp

Gln

Glu

Thr

Lys

305

Cys

Lys

Leu

Tyr

Ile

385

Thr

Glu

210

Ser

Met

Ile

Val

Pro

290

Glu

Asp

Val

Pro

Asp

370

Thr

Ala

Ile

Thr

Pro

Val

Leu

275

Cys

Gly

Asn

Gln

Ser

355

Cys

Ser

Ser

Thr

Tyr

Ile

Arg

260

Ala

Trp

Ser

Ala

Ser

340

Glu

Lys

Leu

Asn

Arg

Met

Thr

245

Gln

Tyr

Lys

Asn

Gly

325

Asn

Val

Ile

Gly

Lys
405

Glu

Leu

230

Asn

Gln

Val

Leu

Ile

310

Ser

Arg

Asn

Met

Ala

390

Asn

Phe

215

Thr

Asp

Ser

Val

His

295

Cys

Val

Val

Leu

Thr

375

Ile

Arg

Ser

Asn

Gln

Tyr

Gln

280

Thr

Leu

Ser

Phe

Cys

360

Ser

Val

Gly

Val

Ser

Lys

Ser

265

Leu

Ser

Thr

Phe

Cys

345

Asn

Lys

Ser

Ile

31316

Asn Ala

Glu Leu
235

Lys Leu
250

Ile Met

Pro Leu

Pro Leu

Arg Thr

315

Phe Pro
330

Asp Thr

Val Asp

Thr Asp

Cys Tyr

395

Ile Lys
410

-294-

Gly

220

Leu

Met

Ser

Tyr

Cys

300

Asp

Gln

Met

Ile

Val

380

Gly

Thr

Val

Ser

Ser

Ile

Gly

285

Thr

Arg

Ala

Asn

Phe

365

Ser

Lys

Phe

Thr

Leu

Asn

Ile

270

Val

Thr

Gly

Glu

Ser

350

Asn

Ser

Thr

Ser

Thr

Ile

Asn

255

Lys

Ile

Asn

Trp

Thr

335

Leu

Pro

Ser

Lys

Asn
415

Pro

Asn

240

Val

Glu

Asp

Thr

Tyr

320

Cys

Thr

Lys

Val

Cys

400

Gly



31316

Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr Val Ser Val Gly Asn
420 425 430

Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys Ser Leu Tyr Val Lys
435 440 445

Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp
450 455 460

Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu Lys Ile Asn Gln Ser
465 470 475 480

Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu Leu His Asn Val Asn Ala
485 490 495

Val Lys Ser Thr Thr Asn Ile Met Ile Thr Thr Ile Ile Ile Val Ile
500 505 510

Ile Val Ile Leu Leu Ser Leu Ile Ala Val Gly Leu Leu Leu Tyr Cys
‘ 515 520 525

“Lys Ala Arg Ser Thr Pro Val Thr Leu Ser Lys Asp Gln Leu Ser Gly
530 535 540

Ile Asn Asn Ile Ala Phe Ser Asn
545 550

e

<210> 90

<211> 544

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> PreF N67I E161P S215P E487Q, RSV A2, fibritin

<400> 90

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

-295-



Ala

Tyr

Arg

Lys

65

Gln

Met

Arg

Leu

Gly

145

Pro

Ala

Leu

Val

Gln

Thr

50

Lys

Glu

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Thr

Ser

35

Gly

Ile

Leu

Ser

Met

115

Lys

Ala

Glu

Val

Leu
195

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Cys

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Phe

Ser

Thr

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Ser

Val

40

Val

Thr

Asn

Asn

Asn

120

Arg

Val

Lys

Gly

Asp
200

Gly
25

Ser

Ile

Asp

Ala

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

31316

Gln

Lys

Thr

Ala

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

-296-

Asn

Gly

Ile

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Ile

Tyr

Glu

60

Ile

Glu

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Thr

Leu

45

Leu

Lys

Leu

Arg

Thr

125

Leu

Val

Ser

Thr

Pro
205

Glu

30

Ser

Ser

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ala

Asn

Ile

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Leu

Ile

Lys

80

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn



Lys

Gln

225

Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Gln

210

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Ser

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Cys

Asn

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Ser

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser
405

Ile

Leu

230

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Pro

215

Leu

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Asn

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ile

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

31316

Glu

Thr

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu
410

Thr

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

-297-

Val

220

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Ile

Phe

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Phe

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser
415

Gln
Asn
240
Glu
Lys
Ile
Pro
Pro
320
Arg
Phe
Asp
Val
Thr

400

Cys



Tyr

Lys

Thr

Lys

465

Leu

Glu

Leu

Ala

Gly

Thr

Val

450

Ser

Val

Lys

Ser

Tyr
530

210>
<211>
<212>
<213>

<220>
223>

<400>

Lys

Phe

435

Ser

Leu

Phe

Ile

Ala

515

Val

91
544
PRT

Thr

420

Ser

Val

Tyr

Pro

Asn

500

Ile

Arg

Trinh tu

Lys

Asn

Gly

Val

Ser

485

Gln

Gly

Lys

nhan tao

Cys

Gly

Asn

Lys

470

Asp

Ser

Gly

Asp

Thr

Cys

Thr

455

Gly

Gln

Leu

Tyr

Gly
535

Ala

Asp

440

Leu

Glu

Phe

Ala

Ile

520

Glu

Ser

425

Tyr

Tyr

Pro

Asp

Phe

505

Pro

Trp

31316

Asn

Val

Tyr

Ile

Ala

490

Ile

Glu

Val

Lys

Ser

Val

Ile

475

Ser

Arg

Ala

Leu

Asn

Asn

Asn

460

Asn

Ile

Lys

Pro

Leu
540

PreF N67I E161P S215P, RSV A2, fibritin

91

Arg

Lys

445

Lys

Phe

Ser

Ser

Arg

525

Ser

Gly

430

Gly

Gln

Tyr

Gln

Asp

510

Asp

Thr

Ile

Val

Glu

Asp

Val

495

Glu

Gly

Phe

Ile

Asp

Gly

Pro

480

Asn

Leu

Gln

Leu

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr

1

5

10

15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe

20

25

-298-

30



Tyr

Arg

Lys

65

Gln

Met

Arg

Leu

Gly

145

Pro

Ala

Leu

Lys

Gln

Thr

50

Lys

Glu

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln
210

Ser

35

Gly

Ile

Leu

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Thr

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Cys

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Ser

Thr

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Ala

Ser

55

Gly

Lys

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Pro
215

Val

40

Val

Thr

Asn

Asn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Ser

Ile

Asp

Ala

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

31316

Lys

Thr

Ala

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

Gly

Ile

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

-299-

Tyr

Glu

60

Ile

Glu

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val
220

Leu

45

Leu

Lys

Leu

Arg

Thr

125

Leu

Val

Ser

Thr

Pro

205

Ile

Ser

Ser

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ala

Asn

Ile

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Leu

Ile

Lys

80

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln



Gln

225

Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Asn

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr
420

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Leu

230

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Leu

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser
425

31316

Thr

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Gly

Lys

-300-

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Phe

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly
430

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Asn

240

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Ile



Lys

Thr

Lys

465

Leu

Glu

Leu

Ala

Thr

Val

450

Ser

Val

Lys

Ser

Tyr
530

210>
<211>
212>
<213>

<220>
<223>

<400>

Phe
435

Ser

Leu

Phe

Ile

Ala

515

Val

92
544
PRT

Trinh ty nhan tao

Ser

Val

Tyr

Pro

Asn

500

Ile

Arg

Asn

Gly

Val

Ser

485

Gln

Gly

Lys

Gly

Asn

Lys

470

Asp

Ser

Gly

Asp

Cys

Thr

455

Gly

Glu

Leu

Tyr

Gly
535

Asp

440

Leu

Glu

Phe

Ala

Ile

520

Glu

Tyr

Tyr

Pro

Asp

Phe

505

Pro

Trp

31316

Val

Tyr

Ile

Ala

490

Ile

Glu

Val

Ser

Val

Ile

475

Ser

Arg

Ala

Leu

Asn

Asn

460

Asn

Ile

Lys

Pro

Leu
540

PreF N67I S173P S215P, RSV A2, fibritin

92

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile

1

5

10

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn

20

25

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly

35

40

-301-

Thr

Ile

Tyr

Lys
445
Lys
Phe
Ser
Ser
Arg
525

Ser

Thr

Thr

Leu
45

Gly

Gln

Tyr

Gln

Asp

510

Asp

Thr

Ile

Glu
30

Ser

Val
Glu
Asp
Val
495
Glu

Gly

Phe

Leu
15

Glu

Ala

Asp

Gly

Pro

480

Asn

Leu

Gln

Leu

Thr

Phe

Leu



Arg

Lys

65

Gln

Met

Arg

Leu

Gly

145

Glu

Ala

Leu

Lys

Gln
225

Thr
50

Lys

Glu

Gln

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Ile

Leu

Ser

Met

115

Lys

Ala

Glu

Val

Leu

195

Ser

Asn

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

Asn

70

Tyr

Ala

Thr

Lys

Ser

150

Lys

Ser

Tyr

Ile

Leu
230

Ser

55

Gly

Lys

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Pro

215

Leu

Val

Thr

Asn

Asn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Glu

Ile

Asp

Ala

Asn

105

Asn

Phe

Ala

Ser

Val

185

Lys

Ile

Ile

31316

Thr

Ala

Val

90

Arg

Ala

Leu

Val

Ala

170

Ser

Gln

Glu

Thr

Ile

Lys

75

Thr

Ala

Lys

Gly

Ser

155

Leu

Val

Leu

Thr

Arg
235

-302-

Glu

60

Ile

Glu

Arg

Lys

Phe

140

Lys

Leu

Leu

Leu

Val

220

Glu

Leu

Lys

Leu

Arg

Thr

125

Leu

Val

Pro

Thr

Pro

205

Ile

Phe

Ser

Leu

Gln

Glu

110

Asn

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Ile

Leu

95

Leu

Val

Gly

His

Asn

175

Lys

Val

Phe

Val

Ile

Lys

80

Leu

Pro

Thr

Val

Leu

160

Lys

Val

Asn

Gln

Asn
240



Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Phe

Ser

Lys

Phe
435

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp
440

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

31316

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile

395

Lys

Ser

-303-

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Ile

Arg

Lys
445

Asn

Gln

2709

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Cys

Ile

Asp



Thr

Lys

465

Leu

Glu

Leu

Ala

Val

450

Ser

Val

Lys

Ser

Tyr
530

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

<220>
<223>

<400>

Ser

Leu

Phe

Ile

Ala

515

Val

93
544
PRT

Trinh ty nhan tao

PreF

93

Met Glu Leu

1

Ala Val Thr

Tyr Gln Ser

35

Arg Thr Gly

50

Val

Tyr

Pro

Asn

500

Ile

Arg

Gly

Val

Ser

485

Gln

Gly

Lys

Asn

Lys

470

Asp

Ser

Gly

Asp

Thr

455

Gly

Glu

Leu

Tyr

Gly
535

Leu

Glu

Phe

Ala

Ile

520

Glu

Tyr

Pro

Asp

Phe

505

Pro

Trp

31316

Tyr

Ile

Ala

490

Ile

Glu

Val

Val

Ile

475

Ser

Arg

Ala

Leu

Asn

460

Asn

Ile

Lys

Pro

Leu
540

N67I S182P S215P, RSV A2, fibritin

Leu Ile Leu Lys Ala Asn Ala Ile Thr

5

10

Phe Cys Phe Ala Ser Gly Gln Asn Ile

20

25

Thr Cys Ser Ala Val Ser Lys Gly Tyr

40

Trp Tyr Thr Ser Val Ile Thr Ile Glu

55

-304-

60

Lys

Phe

Ser

Ser

Arg

525

Ser

Thr

Thr

Leu

45

Leu

Gln

Tyr

Gln

Asp

510

Asp

Thr

Ile

Glu

30

Ser

Ser

Glu

Asp

Val

495

Glu

Gly

Phe

Leu

15

Glu

Ala

Asn

Gly

Pro

480

Asn

Leu

Gln

Leu

Thr

Phe

Leu
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