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Linh vie ki thuit dwoc dé cap

Sang ché d& cap dén linh vuc dugc pham. Sang ché cu thé 1a lién quan dén protein
RSV F truéc dung hop tai to hop, phan tir axit nucleic ma héa protein RSV F, va st dung

ching, vi du trong vacxin.

Tinh trang k§y thuit cia sang ché

Sau khi phat hién ra virut hgp bao hd hip (RSV) vao nhitng nam 1950, virut nay sém
tr& thanh tac nhan gay bénh dugc cong nhan c6 lién quan dén cac ca lay nhiém duong hd hip
du6i va trén & nguodi. Trén toan thé gi6i, udc tinh 64 triéu ca nhiém RSV xay ra hang nim
gay ra 160.000 truong hop tir vong (Cép nhat cia WHO vé& Nhiém khudn ho hép cip tinh
thang 9 nam 2009). Bénh ning nhit dic biét xay ra & tré so sinh dé non, ngudi gia va ngudi
bi suy giam mién dich. Tré dudi 2 tudi, RSV 14 bénh 14y nhiém qua duong hé hap phd bién
nhét, tinh x4p xi 50% ca nhap vién do bénh lay nhiém qua duong hd hép, va nhap vién nhiéu
nhét 1a & d6 tudi 2-4 thang. D3 c6 bao céo rang hau hét tré nhé da bi nhiém RSV trude hai
tudi. Sy nhiém lap lai trong ca cudc doi 1a do mién dich tu nhién khong c6 hidu qua. Khi c6
tudi, ganh ning bénh tat do RSV tuong tw v6i ganh ning gy ra do nhiém virut cim A khong
dich.

RSV 1a paramyxovirut, thuoc ho phu pneumovirinae. Bd gen ctia né ma hoa cho nhiéu
protein khac nhau, bao gdm protein mang dugc biét 1a Glycoprotein (G) RSV va protein dung
hop (F) RSV 1a dich khang nguyén chinh dé trung hoa khang thé. Céc khang thé khang phin
trung gian dung hop ctia protein F1 ¢6 thé ngan ngira virut xAm nhép vao té bao va do dé ¢
hi€u qua trung hoa.

RSV F dung hop mang té bao virut va té bao chi bang cach gip lai protein khong thé
dao nguoc tir ciu dang truée dung hop khong 6n dinh thanh cdu dang sau dung hop 6n dinh.
Céu tric clia ca hai céu dang duoc xé4c dinh d8i véi RSV F (McLellan JS, ef al. Science 342,
592-598 (2013); McLellan JS, et al. Nat Struct Mol Biol 17, 248-250 (2010); McLellan JS, et
al. Science 340, 1113-1117 (2013); Swanson KA, et al. Proceedings of the National Academy
of Sciences of the United States of America 108, 9619-9624 (2011)), ciing nhu dbi v6i protein
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dung hop tlr cic paramyxovirut lién quan, tao ra bén trong thanh co ché ctia bd may dung hop
phtrc. Gidng nhu céc protein dung hop loai I khac, tién chét bat hoat, RSV Fo, doi héi su phan
cht trong qué trinh dot bién nodi bao bang proteaza twong tu furin. RSV F chira hai vi tri furin,
ma dan dén ba protein: F2, p27 va F1, véi protein sau chira peptit dung hop (FP) ky nuéc &
dau N. Dé gap tir cau dang trudc dung hop thanh céu dang sau dung hop, ving gip 1 (RR1)
gitta gbc 137 va 216, ma bao gdbm FP va lap bo bay A (HRA) phai bién nap tir bd lap ciia
phén X04n, vong va chudi vao xoén lién tuc dai. FP, nam & vung dau N cia RR1, sau d6 c6
kha ning mé rong ra xa mang té bao virut va chén vao mang lan cén cua té bao dich. Tiép
theo, ving gip 2 (RR2), ma tao ra than du C trong dau F trude dung hop va bao gdm lip bd
bay B (HRB), di chuyén dén bén con lai cia diu RSV F va lién két trime cudn xoan HRA véi
vung HRB dé tao thanh boc sau phﬁn xo&n. Sy tao thanh cudn xodn RR1 va di chuyén lai ctia
RR2 d& hoan thanh boc sau phin xoin 1 thay ddi cau tric dot ngot nht xay ra trong qua trinh

gép lai.

Vicxin khang nhiém RSV hién khong c6 sin, nhung dugc mong mudn do ganh ning
bénh cao. Glycoprotein dung hgp RSV (RSV F) 1a khang nguyén vécxin hap dan n6 1a dich
trung hoa khang thé chinh trong huyét thanh ctia ngudi. Khang thé trung hoa nhat trong huyét
thanh cta ngudi nham dén ciu dang trude dung hop, nhung do tinh bat on dinh cta n6 ciu
dang tru6e dung hgp ¢ xu hudéng gép lai sém thanh c4u dang sau dung hop, ca & trong dung
dich va trén bé mit cua virut. Nhu dugc thé hién & trén, céac c4u trac tinh thé d3 boc 16 thay
d6i cdu dang 16n gitra cac trang thai trude-dung hop va sau-dung hop. Tam quan trong cia
viéc tai sip xép d& xudt ring chi mot phin cia cac khang thé duge hudng t6i céu dang sau-
dung hop ctia RSV-F s& co thé phan tng chéo véi ciu dang ty nhién cua gai truée-dung hop
trén bé mit cua virut. Theo do, cac nd luc dé san xuat vicxin chéng RSV d tép trung vao
phat trién vdcxin chtra cac dang trudc-dung hop ciia protein RSV F (xem, ching han,,
W020101149745, W02010/1149743, W0O2009/1079796, W0O2012/158613). Tuy nhién, cic
nd luc nay chua tao ra protein RSV F trude dung hop 6n dinh ma c6 thé duoc st dung lam
{ing vién dé thir nghiém & con ngui.

Do d6, van ¢6 nhu ciu ddi véi vacxin ¢ hiéu qua chéng RSV, cu thé 13 vicxin chua
protein RSV F & cdu dang trude dung hop. Sang ché nham dé xuét protein RSV F trude dung

hop 6n dinh nay dé dung trong vécxin chong RSV theo cach an toan va hiéu qua.
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Ban chit k§ thuat ciia sang ché

Sang ché dé xuat protein dung hop (F) ctia virut hop bao ho hép (RSV) truée-dung
hop, tai to hop, dn dinh, cu thé 1a, protein RSV F tai td hop dugc 4n dinh & ciu dang truéc
dung hop, va doan cua chung. Protein RSV F, hodc doan cta ching, bao gém it nhat mot
epitop ma déc hi¢u véi protein F chu dang truéc-dung hop. Theo cac phuong én nhét dinh,
protein RSV F trude dung hop la protein tan dugce. Theo cac phuong an nhét dinh, protein
RSV F Ia trime. Theo c4c phuong an nhét dinh protein RSV F 12 multime ctia protein RSV F
trime. Sang ché con dé xuat phan tir axit nucleic ma héa protein RSV F trude dung hop, hodc

doan cua chang, ciing nhu vecto chira phan tir axit nucleic nay.

Séang ché con lién quan dén ché pham, t6t hon 14 ché phdm sinh mién dich, bao gdm
protein RSV F, phan tit axit nucleic va/hodc vecto, va to sit dung chung dé gy phan g mién
dich chéng protein RSV F, cu thé 13 st dung ching lam vécxin. Sang ché con dé cap dén
phuong phap gy dap tng mién dich khéng virut hop bao ho hép (RSV) & dbi tugng, bao gdbm
viéc dung cho ddi tugng lugng c6 hidu qua cla protein RSV F trude dung hop, phan tir axit
nucleic ma hoa protein RSV F nay, va/hodc vecto bao gbm phén tir axit nucleic nay. Tét hon
13, phan ung mién dich dugc gy khac biét boi céc khang thé trung hoa dbi véi RSV va/hoic
d6 mién dich bao vé chéng RSV. Theo khia canh cu thé, sang ché lién quan dén phuong phép
8 tao ra cac khang thé F khang virut hop bao ho hip (RSV) & d6i tugng, bao gdm viée ding
cho dbi twong luong c6 hidu qua ciia ché pham sinh mién dich chira protein RSV F truée dung
hop, phén ti axit nucleic ma hoa protein RSV F nay, va/hodc vecto chira phan tir axit nucleic
nay.

M6 ta vin tit cac hinh vé

HINH 1: Tinh ché protein F véi cac dot bién N67I, S215P, T357K, N371Y, va
D486N. Sic phd loc gel Superdex200 cuia chit rira giai tir cot trao dbdi-ion. Miii tén chi dinh

gom.

HINH 2: A) Phén tich SDS-PAGE cuia mau protein F N67I, S215P, T357K, N371Y,
D486N chira dinh tir sic phdé SEC dudi dang rit gon (R) va khong rat gon (NR). Céc gel duge

nhudm bang Coomassie Brilliant Blue.
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HINH 3: N@)ng do protein cua protein RSV F duoc tinh ché F N671, S215P, T357K,
N371Y, D486N duoc do bang thir nghiém Q Octet véi khang thé don dong CR9501 va
CR9503. CR9501 chi lién két v6i RSV F & cdu dang trudc dung hgp. CR9503 lién két RSV
F c& & chu dang true dung hop va cdu dang sau dung hop. Pugc tao d6 thi 1 Trung binh+SE.

HINH 4: Tinh 6n dinh nhiét cta protein RSV F F N671, S215P, T357K, N371Y,
D486N. Nhiét d6 nong chay (Tm °C ) dugce x4c dinh bang thir nghiém xac dinh ham luong
flo quét vi sai (DSF) bang thuéc nhudm huynh quang SyproOrange. Pua thé T357K va
N371Y vao lam tang Tm cua PRPM thém 3,5 do dén 68,5 do.

MG ta chi tiét sang ché

Protein dung hop (F) cua virut hgp bao ho hép (RSV) tham gia vao dung hgp mang té
bao virut véi mang té bao chu, ma can cho 1ay nhiém. mARN ctia RSV F dugc dich ma vao
protein tién chét axit amin 574 duoc chi dinh 13 FO, ma chta trinh tu peptit tin hiéu & dau N
(vi du gbc axit amin 1-26 néu & SEQ ID NO: 13) ma dugc loai bo bdi peptidaza tin hiéu trong
mang lu6i ndi chat. FO duoc phan tach & hai vi tri (gita gbc axit amin 109/110 va 136/137)
bdi cac proteaza té bao (cu thé 1a furin, hoic trong ty furin)) loai bé trinh tw can thi€p ngén
duoc glycosyl hoa (con goi 1a ving p27, bao gdm gbc axit amin tir 110 dén 136, va tao ra hai
viing hodc khdi phu duge chi dinh 1a F1 va F2. Vung F1 (gbc axit amin 137-574) chira peptit
dung hop ky nudc ¢ ddu N va dau C chra viing xuyén mang (TM) (gbc axit amin 530-550)
va ving té bao chét (gbc axit amin 551-574). Ving F2 (cac phﬁn axit amin 27-109) duoc lién
két cong hoa tri v6i F1 boi hai cau disulfit. Cac dime khac loai F1-F2 duge ghép thanh trime

cung loai trong hat virut.

Vicxin chéng nhiém RSV hién van chua san ¢6. Mot giai phap phap tiém nang dé san
xuét vicxin 12 vicxin khdi phu dya trén protein RSV F dugc tinh ché. Tuy nhién, d6i véi giai
phap nay mong mudn 13 protein RSV F duogc tinh ché & trong cu dang ma gidng véi cau
dang cua trang thai trudc dung hop cia protein RSV F, ma bn dinh theo thoi gian, va c6 thé
duoc san xuat véi s6 lugng vira du. Ngoai ra, ddi voi vexin dua trén khdi phuy, protein RSV
F can duoc cit cut bang cach loai bo viing xuyén mang (TM) va ving té bao chit dé tao ra
protein F duge bai tiét tan dugc (sF). Vi ving TM chiu trach nhiém vé neo mang va tinh 6n

dinh, protein F tan dugc khong neo khong bén hon déang ké so vé6i protein dai-day du va s&
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s&n sang gip lai thanh trang thai-cudi sau-dung hop. Pé thu dugc protein F tan duoc trong
cdu dang trude-dung hop 4n dinh ma thé hién cdc murc biéu hién cao va do 4n dinh cao, ciu
dang trude-dung hop do do can duge 6n dinh. Do protein RSV F chiédu dai day du (lién két
mang) cling gia on dinh, su 6n dinh cta cdu dang truSe dung hop ciing dugc mong muén ddi
véi protein RSV F chidu dai dy du, vi du déi vdi bat ky nghién ctu vécxin trén co s vecto

hodc vacxin song gidm doc luc.

D4i v6i su dn dinh RSV F tan dugc, tire 1a dugc phan cit thanh nhém phuF1 vaF2, &
céu dang trude dung hgp, ving trime hoa trén co s¢ fibritin duoc dung hop vao dau C cia
ddu C cua RSV-F tan dugc (McLellan et al., Nature Struct. Biol.17: 2-248-250 (2010);
McLellan et al., Science 340(6136):1113-7 (2013)). Vung fibritin nay hodc ‘Foldon’ thu dugc
tir T4 fibritin va da dugc mo ta trude day 1a vung trime hoa ty nhién nhéan tao (Letarov et al.,
Biochemistry Moscow 64: 817-823 (1993); S-Guthe et al., J. Mol. Biol. 337: 905-915.
(2004)). Tuy nhién, viung trime héa khong tao ra protein RSV-F tru¢c dung hop 6n dinh
(Krarup et al., Nature Comm. 6:8143, (2015)). Ngoai ra, nhitng nd luc nay chua c6 két qua &
céc ddi twong phit hop dé thir nghiém & ngudi.

Gén day, téc gia md ta su két hop ciia mot vai dot bién ma c6 kha nang la 6n dinh
protein RSV F ¢ ciu dang trudc dung hop (WO2014/174018 va W02014/202570). Do do,
protein RSV F trude dung hop bn dinh da dugc md ta bao gdm dot bién ctia gbe axit amin
trén vi tri 67 va/hodc dot bién cua gde axit amin trén vi tri 215, t6t hon 1a dot bién cua gdc
axit amin N/T trén vi tri 67 thanh I va’/hoac dot bién cua géc axit amin S trén vi tri 215 thanh
P. Ngoai ra, protein RSV F trudc dung hop tan dugce da duge mo ta bao gbm ving F1 bj cit
cut, va bao gém dot bién cua géc axit amin trén vi tri 67 va/hoac dot bién cua géc axit amin
trén vi tri 215, tdt hon 12 dot bién ctia gdc axit amin N/T trén vi tri 67 thanh I va/hodc dot bién
ctia gbc axit amin S trén vi tri 215 thanh P, trong d6 protein bao gbm ving trime hoa khac
loai lién két voi ving F1 bi cat éut nay. Protein RSV F tru6c dung hop bd sung da duoc mo
ta, trong d6 protein bao gom it nhat mot dot bién nira, nhu dot bién cua gbe axit amin D trén

vi tri 486 thanh N.

Theo sang ché phat hién ra réng viéc dua hai dot bién khéc vao, cu thé 1a trén vi tri 357

va 371 (danh sb theo SEQ ID NO: 13) ciing lam 6n dinh protein & céu dang truéc dung hop.
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Sang ché do d6 dé xuét protein F trudc dung hop tai t6 hop bao gdm dot bién cia gbc
axit amin trén vi tri 215, cu thé 13 dot bién cua axit amin S trén vi tri 215 thanh P (S215P),
két hop v6i d6t bién ctia axit amin trén vi tri 357, cu thé 12 dot bién cta axit amin T trén vi tri
357 thanh K (T357K) va dot bién ciia axit amin trén vi tri 371, cu thé 13 dot bién ciia axit amin

N trén vi tri 371 thanh Y (N371Y) .

Sang ché do d6 dé xuét két hop duy nhét ciia cac dot bién dé tao ra protein RSV
F truée dung hop on dinh t4i to hop, cu thé 1a protein RSV F ma dugc lam 6n dinh & cAu dang
trude dung hop, hodc doan cua ching. Protein RSV F trudc dung hop 6n dinh theo sang ché,
hodc doan ctia chung, 13 & cdu dang truée dung hop, cu thé 1a ching bao gdm (thé hién) it
nhét mot epitop ma dic hiéu véi protein F ciu dang trude-dung hop. Epitop ma dic hiéu véi
protein F c4u dang true-dung hop 14 epitop ma khdng c6 mit trong céu dang sau dung hop.
Khong bi gi6i han béi 1y thuyét cu thé bat ky, tin ring cu dang trude dung hop ciia protein
RSV F ¢6 thé chira cac epitop ma giéng céc epitop trén protein RSV F duge biéu hién trén
céc hat virut RSV ty nhién, va do d6 c6 thé tao ra cac uu diém dé tao ra khang thé trung hoa
bao vé.

Theo céc phuong 4n nhét dinh, protein RSV F truéc dung hop theo sang ché, hoic
doan cia chiing, bao gbém it nhat mot epitop ma duoc nhan ra béi khang thé don dong dic
hiéu trude dung hop, chra ving chudi nang CDRI1 néu & SEQ ID NO: 1, ving chudi ning
CDR2 ¢6 SEQ ID NO: 2, viing chudi ning CDR3 ¢6 SEQ ID NO: 3 va viing chudi nhe CDR1
c¢6 SEQ ID NO: 4, ving chudi nhe CDR2 ¢6 SEQ ID NO: 5, va ving chudi nhe CDR3 ¢6
SEQ ID NO: 6 (sau ddy dugc goi 1a CR9501) va/hodc khang thé don dong dic trung trude-
dung hop, bao gdm ving CDR1 chudi ning c6 SEQ ID NO: 7, viing chudi ning CDR2 ¢6
SEQ ID NO: 8, ving chudi nang CDR3 ¢6 SEQ ID NO: 9 va ving chudi nhe CDR1 ¢6 SEQ
ID NO: 10, ving chudi nhe CDR2 ¢6 SEQ ID NO: 11, va viing chudi nhe CDR3 ¢6 SEQ ID
NO: 12 (dugc goi 1a CR9502). CR9501 va CR9502 bao gdm cac ving bién dbi chudi ning
va nhe, va do do, cac dic trung gén két 1an luot cla cac khang thé 58C5 va 30D8, ma da dirqc
thé hién trudc day dé gin két mot cach cu thé vao protein RSV F trong chu dang trude-dung

hop cua né va khong phai vao cau dang sau-dung hop (xem WO02012/006596).

Theo céc phuong 4n nhét dinh, protein RSV F trudc dung hop tai to hop 12 trime.
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Nhu duoc st dung trong toan bd sang ché, cac trinh tr nucleotit duge cung cip theo
hudng tu 5° dén 3°, va trinh tu axit amin tir cac ddu N dén dau C, nhu thong 1€ trong linh vure

k¥ thuat.

Nhu duge thé hién & day, cac doan protein RSV F trude dung hop ciing bao ham trong
sang ché. Poan c6 thé thu duge tir mot trong s6 hodc ca loai bo diu amin (vidu bﬁng céch cét
b6 trinh tyr tin hiéu) va dau carboxy (vi du bang cach loai bé viing xuyén mang va/hodc dudi
té bao che‘it). Poan c6 thé dugc chon dé chira doan hoat tinh mién dich hoc cta protein F, tirc
14 phan ma sé& tao ra tang dap tng mién dich & dbi twong. Piéu nay c6 thé dé dang x4c dinh
duoc bang cach st dung cic phuong phép in silico, in vitro va/hodc trong co thé, tit ca déu

quen thudc déi véi chuyén gia trong linh vire.

Theo cac phuong 4n nhat dinh, protein dugc ma héa hodc doan cia ching theo sang
ché bao g@)m trinh ty tin hi¢u, con goi 1a trinh tu dan hodc peptit tin hi€u, tuvong tng véi axit
amin 1-26 n€u & SEQ ID NO: 13. Trinh tu tin hi¢u ngén (vi du dai 5-30 axit amin) trinh tu
axit amin c6 & dau N cua da sb cac protein méi tong hop ma danh cho con dudng kich thich
bai tiét, va thuong bi cét béi peptidaza tin hidu dé tao ra peptit tin hiéu tu do va protein trudng

thanh.

Theo céc phuong an nhét dinh, protein hodc doan cua ching theo sang ché khong bao

gff)m trinh tu tin hiu.

Theo cac phuong an nhét dinh, (doan ciia) protein RSV F trude dung hop 14 tan duoc.
Theo céc phuong an nhét dinh, the protein RSV F truéc dung hop 6n dinh hodc doan cta
ching theo sang ché bao gdm ving F1 bj cit cut, va bao gdm ving trime hoa khéc loai lién
két voi ving F1 bi cit cut nay. Theo sang ché, thé hié ring bang cach lién két ving trime hoa
khac loai véi géc axit amin dau C cua vung F1 bi cat cut, két hop véi (cac) dot bién 1am on
dinh, protein RSV F tan dugc tao ra ma thé hién biéu hién cao va lién két véi khang thé dic
hiéu trude dung hop, cho thy protein 12 & cdu dang trude dung hop. Ngoai ra, protein RSV
F 6n dinh & cdu dang trude dung hop, cu thé 12 ngay ca sau khi xtr Iy protein chung van lién
két voi cac khang thé dic hidu truée dung hop CR9501 va/hodc CR9502, cho thy ring céc

epitop déc hiéu trudc dung hop dugce giir lai.
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Theo céc phuong 4n nhét dinh, protein RSV F 1a multime cta protein RSV F trime.
Do d6, theo mdt sé phuong 4n, protein RSV F ¢6 thé bao gdm ving lap rap cho lip rap bic

cao hon cua trime.

Pidu di biét 12 RSV tdn tai nhu 13 kiéu huyét thanh don c6 hai nhém phu khang
nguyén: A va B. Céc trinh ty axit amin cia céc protein F duoc xir ly trudong thanh cta hai
nhoém 14 giéng nhau khoang 93%. Nhu dugc st dung trong ban mé ta nay, cac vi tri axit amin
duoc cho dua vao trinh tu cia protein RSV F cta nhém phu A (SEQ ID NO: 13). Nhu duoc
sit dung trong sang ché, thuat ngit "axit amin & vi tri "x" ctia protein RSV F do d6 c¢6 nghia la
axit amin twong tng vi axit amin ¢ vi tri "x" & protein RSV F néu ¢ SEQ ID NO: 13. Luu y
réng, trong hé théng dénh sb dugc sir dung trong toan bo don 1 biéu thi axit amin ddu cudi N
ctia protein FO chua trudng thanh (SEQ ID NO: 13) Khi ching RSV khac duge dung, vi tri
axit amin ctia protein F 14 dugc ddnh s6 theo sb ctia protein F cia SEQ ID NO: 13 bang cach
cin chinh cdc trinh tu cta sgi RSV khac véi protein F ¢6 SEQ ID NO: 13 voi sy chén cac
khoang tréng néu can thiét. Cac can chinh trinh tu ¢6 thé duoc thuc hién bé’mg cach sir dung
céc phuong phap da biét trong linh vuc k¥ thuat, chang han, béi CLUSTALW, Bioedit hogc
CLC Workbench.

Theo cac phuong an nhét dinh, ching RSV 14 chiing RSV néu ¢ SEQ ID NO: 20.

Theo cac phuong an nhét dinh, ching RSV 1a ching RSV B. Theo cac phuong an nhét
dinh, ching RSV la ching RSV B néu ¢ SEQ ID NO: 15.

Axit amin theo sang ché c6 thé 12 bat ky trong sb hai muoi axit amin tim thy trong tu
nhién (hodc axit amin ‘tiéu chuin') hogc cac bién thé cta chung, nhu vi du axit amin D (chét
ddng phan dbi hinh D ctia axit amin véi tim khong d6i xtmg), hodc bién thé bt ky ma khong
thdy trong tir nhién trong protein, nhu vi du norleuxin. Axit amin chudn c6 thé duge chia
thanh mot s6 nhom dua trén cic dic tinh clia chung. Céc yéu té quan trong 13 dic tinh tich
dién, va nudc hodc ky nude, cdc nhém chire va kich thude. Céc ddc tinh nay 1a quan trong
d6i v6i cAu tric protein va twong tc protein—protein. Mot s6 axit amin c¢6 cac thudc tinh dic
biét nhu xystein, ma co thé tao ra céac lién két disulfit cOng hoa tri (hodc céac cau disulfit) véi
cac gbe xystein khac, prolin lam xoay mach chinh protein, va glyxin linh dong hon céc axit

amin khac. Bang 1 thé hién céc chir viét tat va ddc tinh cua cic axit amin chuan.
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S& dugc hiéu ding boi chuyén gia trung binh trong linh vuc rang cac dot bién co thé
duoc tao ra cho protein bodi cac quy trinh sinh hoc phan tir thong thuong. Cac dot bién theo
sang ché t6t hon 1a 1am tang cac mirc bidu hién va/hodc 1am ting su 6n dinh ciia protein RSV

F trudc dung hop so vai protein RSV F ma khong bao gbm (cé4c) dot bién nay.

Theo céc phuong 4n nhit dinh, protein RSV F trude dung hop hodc doan ctia ching

bao gém it nhat mot dot bién nita duoc chon tir nhém bao gﬁ‘)m:
(a)  dot bién cua gdc axit amin trén vi tri 67; va
(b)  dot bién ctia gdc axit amin trén vi tri 486.
Theo cac phuong an nhét dinh, it nhit mot dot bién nita duge chon tir nhém bao gém:
(a) ot bién cta gde axit amin N/T trén vi trf 67 thanh I; va
(b) 6t bién cua gde axit amin D trén vi tri 486 thanh N.

Theo cic phuong 4n nhit dinh, protein RSV F truéc dung hop hodc doan cta ching
bao gém it nhit bbn dot bién (so v6i protein RV F kiéu dai, vi du bao gém trinh tu axit amin
néu ¢ SEQ ID NO : 13). Theo céc phuong an nhét dinh, protein hosc doan cta chung bao

gdm it nhét nam dot bién.

Theo cac phuong an nhit dinh, protein hoic doan ctia chung bao gbm it nhat sau dot
bién.

Theo céc phwong an nhit dinh, polypeptit RSV F trude dung hop do d6 bao gom it
nhét mot dot bién nita duoc chon tir nhém bao gbm:

(a)  dot bién cua gdc axit amin trén vi tri 46;

(b)  dot bién cta gdc axit amin trén vi tri 83;

(c) dot bién clia géc axit amin trén vi tri 92;

(d) dot bién cua géc axit amin trén vi tri 184;

(¢)  dot bién cua gdc axit amin trén vj tri 203;

® dot bién cua géc axit amin trén vi tri 207; va

(g dot bién cua gbc axit amin trén vi tri 487.
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Theo céc phuong an nhét dinh, it nhdt mot dot bién nita duoc chon tir nhém bao gémz
(a)  dot bién cua gbc axit amin S trén vi tri 46 thanh G;

(b) 4ot bién cua gdc axit amin L trén vi tri 83 thanh M:

(c) dot bién cua géc axit amin E trén vi tri 92 thanh D;

(d)  dot bién cua gdc axit amin G trén vi tri 184 thanh N;

(e)  dot bién cta gbc axit amin L trén vi tri 203 thanh I;

® dot bién cua gbe axit amin V trén vi tri 207 thanh I: va

(g)  dot bién cia gbc axit amin E trén vi tri 487 thanh Q, N hogc 1.

Theo cac phuong én nhit dinh khac, mién trime hoa khac loai bao gdm trinh ty axit

amin GYIPEAPRDGQAYVRKDGEWVLLSTFL (SEQ ID NO: 14).

Nhu dugc mé ta & trén, theo cic phuong an nhat dinh, protein theo sing ché hoic doan
cta chung bao gém vung F1 bi cit cut. Nhu duoc st dung & day vung F1 "bi cat cut" dé cap
dén ving F1 ma khong phai 12 ving F1 ¢6 chiéu dai day dd, cu thé 1a trong d6 hodc 1a mot
hodc hidu gbe axit amin bi xéa bd & dau N hoic dau C. Theo sang ché, it nhat viing xuyén

mang va dubi té bao chét bi x6a bo dé cho phép biéu hién 1a viing ngoai bao tan dugc.

Theo cac phuong 4n nhét dinh khac, mién trime héa dugc lién két v6i phan axit amin
513 ctia mién RSV F1. Theo cac phuong 4n nhét dinh, ving trime héa do d6 bao gébm SEQ
ID NO: 14 va duoc lién két v6i phan axit amin 513 ctia mién RSV F1.

Theo cac phuong 4n nhit dinh, protein RSV F theo sang ché bao gdm trinh ty axit
amin néu 6 SEQ ID NO: 21.

Theo cac phuong 4n nhét dinh, muc biéu hién ctia protein RSV F truc dung
hop theo sang ché 14 ting, so v&i protein RSV F kiéu dai. Theo cac phuwong 4n nhat dinh mirc
bidu hién duoc gia tang it nhat 5 1an, t6t hon 13 1én dén 10 14n. Theo cac phuong 4n nhat dinh,

murc biéu hién dugc gia ting hon 10 1an.

Protein RSV F tru6c dung hop theo sang ché 1a on dinh, ttc 1a khong dé dang thay do6i
thanh cdu dang sau dung hop do xit ly protein, nhu vi du tinh ché, chu ky két dong tan ra,

va/hodc luu trir v.v.
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Theo céc phuong an nhét dinh, protein RSV F truéc dung hop theo sang ché c6 tinh
6n dinh tang khi luu trit & 4°C so vé6i protein RSV F ma khong c6 (cac) dot bién. Theo cac
phuong an nhét dinh, protein én dinh khi luu trit & 4°C trong it nhat 30 ngay, tot hon 14 it nht
60 ngay, tot hon 12 it nhét 6 thang, con tét hon nita 13 it nhit 1 ndm. Véi thuat ngit "6n dinh
khi luu trit", c6 nghia 1a protein vAn thé hién it nhét mot epitop ddc hidu dbi v6i khang thé
dac hiéu trude dung hop (vi du CR9501) khi luu trit protein trong dung dich (vi du m6i truong
nudi cdy) & 4° C trong it nhat 30 ngay. Theo cdc phuong &n nhét dinh, protein thé hién it nhat
mot epitop dac hiéu trude dung hop trong it nhét 6 thang, t6t hon 14 trong it nhat 1 nam khi
luu trit protein RSV F trude dung hop 6 4°C.

Theo céc phuong 4n nhat dinh, protein RSV F truéc dung hop theo sang ché ¢ tinh
6n dinh tang khi chiu nhiét, so véi RSV F proteins khong c6 (cac) dot bién. Theo c4c phuong
4n nhit dinh, protein REV F trudc dung hop 14 n dinh nhiét trong it nhét 30 phut & nhiét do
bing 55° C, tét hon 1a & 58° C, t6t hon nita 1a & 60° C Véi thuat ngit "6n dinh nhiét" c6 nghia
14 protein van thé hién it nhét mot epitop dic hidu trude dung hop sau khi trai qua it nhéit 30
phut & nhiét do tang (ttrc 1a nhiét do béng 55°C hodc hon), vi du nhu dugce x4c dinh st dung
phuong phap nhu duge mo ta trong cac Vi du (xem HINH 4).

Theo cac phuong an nhét dinh, protein thé hién it nhat mot epitop ddc hiéu
trudc dung hop sau khi trai qua tur 1 dén 6 chu ky két dong tan gid trong chét dém ché phim
thich hop.

Nhu duoc st dung trong toan b sang ché, cac trinh tu nucleotit duoc cung cép theo
hudng tur 5° dén 3, va trinh tu axit amin tir cac diu N dén dau C, nhu thong 1¢ trong linh vuc

k' thuat.

Theo céc phuong an nhat dinh, cic protein dugc ma héa theo sang ché con bao gdbm
trinh tu dan, con goi 14 trinh ty tin hiéu hodc peptit tin hiéu, twong tng véi axit amin 1-26 néu
& SEQ ID NO: 13. Bay la peptit ngan (thuong c6 chidu dai 5-30 axit amin) c6 mat & dau tin
cung N ctia phan 16n cac protein méi duge tong hop ma dugc huéng dén con duong tiét. Theo

cac phuong 4n nhat dinh, protein theo séng ché khong bao gdm trinh tu tin hiéu.

Theo cac phuong 4n nhét dinh, polypeptit bao gbdm thé-HIS. Thé-HIS hoic thé-

polyhistidin 1a doan 1ap axit amin trong cac protein bao gbm it nhit nam phan histidin (H),
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thudng & cac dau cudi N hodc C cta protein, ma thuong dugc sir dung cho cac muc dich tinh

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

Theo céc phuong an dugc vu tién, phan tir axit nucleic ma hoa protein theo sang ché
1a cac bo ba ma hoa dugce t81 wu hoa dé biéu hién trong té bao cua dong vat c6 v, tdt hon 12
té bao ngudi. Cac phuong phép t6i wu héa bd ba ma hoa da duoc biét va mo ta trude day (vi
du WO 96/09378). Trinh tr dugc cin nhéc t6i vu héa-codon néu it nhat mot codon khong uu
tién khi so v6i trinh tu loai thudn ching dugc thay thé béi codon duge uwu tién hon. Trong ban
md ta ndy, bd ba mad hda khéng duge uu tién la bd ba ma hoa duoc sur dung & sinh vat it
thudng xuyén hon so voi by ba mad héa khac méa héa cho cung axit amin, va by ba méa hoa
duoc wu tién hon 13 bd ba ma hoa dugc st dung thuong xuyén hon & sinh vat so v6i b ba ma
héa khong dugce uu tién. Tén suét str dung bd ba ma hoa dbi voi sinh vat cu thé c6 thé duoc
tim thiy trong bang tn suét bo ba ma hoa, nhu trong http://www.kazusa.or.jp/codon. Tét hon
13 nhiéu hon mot codon khéng wu tién, tdt hon 12 hau hét hodc tit ca codon khong uu tién,
duogc thay thé boi codon duge wu tién hon. Tét hon néu cic bd ba ma héa duoc sir dung
thuong xuyén nhét & sinh vat dugc st dung trong trinh tu dugc tdi wu hoa bd ba ma hoa. Viéc

thay thé bang cac bd ba ma hdéa duogc wu tién nhin chung dan dén sy bicu hién cao hon.

Chuyén gia trung binh trong linh vuc s€ hidu ring nhiéu polynucleotit va phan tir axit
nucleic khac nhau ¢6 thé ma hoa ciing protein 1a két qua ctia su thoai bién cia ma gen. Chuyén
gia trung binh trong linh vuc cling hiéu ring c6 thé, bang cach sir dung cic k§ thuat thong
thuong, 1am cho su thay thé nucleotit ma khéng dnh hudng trinh ty protein duge ma hoa boi
phan tr axit nucleic dé cho thiy su st dung codon clia co quan vat cha cu thé bét ky trong d6
protein s€ dugc biéu hién. Do d6, trir khi c6 chi din khac, "trinh tu nucleotit ma héa trinh tu
axit amin" bao gdm tat ca c4c trinh ty nucleotit ma 1a cac phién ban thoai hoa ctia nhau va ma
hoa cho cung trinh ty axit amin. Céc trinh ty nucleotit ma hoa cac protein va ARN ¢6 thé hoac

¢6 thé khong bao gom céc intron.

Trinh tu axit nucleic ¢6 thé dugc tach dong bang cach sir dung cac k¥ thuat sinh hoc
phén tir thong thuong, hodc dugc tao ra hoan toan moi bing su tong hop ADN, ma c6 thé

dugc thuc hién bang cach st dung cic quy trinh thong thudng béi cac cong ty dich vu ¢6 kinh
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doanh trong 1inh vuc tong hop ADN va/hogc tich dong phan tt (vi du GeneArt, GenScripts,

Invitrogen, Eurofins).

Sang ché ciing dé xuét cac vecto bao gdm phan it axit nucleic nhu dugc mo té & trén.
Theo cac phuong an nhét dinh, phén tir axit nucleic theo sang ché nhu vay 12 mot phan cua
vecto. Céc vat truyén nay c6 thé duge thao tic dé dang bang cac phuong phap ma ngudi co
hiéu biét trung binh trong linh vuc da biét, va c6 thé thé vi du duoc thiét ké dé c6 kha ning
sao chép trong t& bao nhan so va/hoic t& bao nhan that. Ngoai ra, nhiéu vecto c6 thé dugce st
dung d& bién nap cac t& bao nhan that va s& hop nhét toan phan hoac mdt phan thanh hé gen
ctia cac té bao nay, dAn dén céc té bao vat chu én dinh bao gém axit nucleic dugc mong mubn
trong hé gen ctia chiing. Vat truyén dugc sir dung c6 thé 1a vét truyén bat ky ma thich hop dé
tach dong ADN va c6 thé dugce sir dung dé phién mi axit nucleic quan tdm. Céc vecto phu
hop theo sang ché 1a vi du adenovecto, cac vecto alphavirut, paramyxovirut, vaccinia virut,
herpes virut, retrovirut v.v. Chuyén gia trong linh vure ¢6 kha ning lua chon vecto biéu hién

thich hop, va chén céc trinh ty axit nucleic theo sang ché theo céach chirc nang.

Céc té bao chi bao gdbm phan tir axit nucleic ma hoa protein RSV F trude dung hop
ciing tao thanh mot phan ciia sang ché. Protein RSV F trude dung hop c6 thé dugc san xuét
thong qua cong nghé ADN tai t hop lién quan dén biéu hién ciia cac phan tir trong té bao vat
chil, vi du céc té bao budng trimg chudt lang Trung Qudc (CHO), cac dong té bao u, cac té
bao BHK, céac dong té bao ngudi nhu cac té bao HEK293, cic té bao PER.C6, hoic té bao
ndm men, nim, cén trung, va tuong tu, hoac dong vat hodc thuc vat chuyén gen. Theo céc
phwong an nhat dinh, cac té bao nay 14 tir co quan da bao, theo céc phuong 4n nhét dinh ching
thudc ngudn gbc dong vat cé xuong séng hodc dong vat khong co xwong song. Theo cac
phuong 4n nhét dinh, cac té bao nay 1a cac té bao dong vat ¢6 vi. Theo cac phuong an nhét
dinh, cac té bao nay la céc té bao nguoi. N6i chung, viéc tao ra cac protein tai td hop, nhu
protein RSV F truéc dung hop theo sang ché, trong té bao chii bao gdm viéc dua phan phan
ti axit nucleic khac loai ma hoa protein ¢ dinh dang biéu hién dugc vao té bao chil, nudi céy
céc té bao nay trong cac didu kién truyén dan dbi véi biéu hién cua phan tir axit nucleic va
cho phép biéu hién ciia protein trong té bao nay. Phan tr axit nucleic ma héa protein & dinh
dang biéu hién dugc c6 thé & dang catxet biéu hién, va thuong yéu cau cac trinh tu c6 kha

ning 16 ra biéu hién ctia axit nucleic, nhu 1a (céc) trinh ty ting cudng, trinh ty khoi dau phién
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m4, tin hiéu polyadenyl hoa, va trinh tur twong ty. Nguoi ¢6 hiéu biét trung binh trong linh
vuce k¥ thuat nay da biét cac ving khéi dong khac nhau c6 thé dwoc sir dung dé thu dugc su
bidu hién cua gen trong té bao chi. Céc trinh ty khoi dAu phién ma c6 thé cAu thanh hoic
duoc diéu hoa, va co thé thu dugc tir céc nguﬁ‘)n khéc nhau, bao gém nguén virut, nhan so

hodc nhén that, hodc dugc thiét ké nhan tao.

Mdi trudng nudi cdy té bao 1a sin c6 tir nhiéu nha cung cap khac nhau, va mdi truong
phu hgp co thé duoc chon theo thong 1& cho té bao chu dé biéu hién protein co loi, & day la
protein RSV F truée dung hop. Moi truong thich hop ¢6 thé hodc c6 thé khong chira huyét
thanh.

“Phan tr axit nucleic khac loai” (con goi 1a 1a ‘gen chuyén’) 1a phan tir axit nucleic
khong ty nhién ¢6 mat trong té bao chu. N6 dugce dua vao, vi dy, vecto béi cac k§ thuét sinh
hoc phén tir tiéu chuin. Gen chuyén nhin chung duoc lién két hoat dong véi trinh tur kiém
soat bidu hién. Piéu nay co thé vi du dugc thuc hién béng cach dit axit nucleic ma héa (cac)
gen chuyén dudi su kiém soat cua trinh tu khéi dau. Céc trinh ty diéu hoa khac c6 thé duoc
bd sung. Nhiéu trinh ty khéi diu phién ma c6 thé dugc sir dung cho sy biéu hién cua (c4c)
gen chuyén, va la da biét ddi véi chuyén gia trung binh trong linh vuc, ching han, cic trinh
tu nay co thé bao gf?)m céc trinh tu khéi dau phién ma virut, dong vat c¢6 v, nhan tao, va trinh
ty twong tu. Vi du khong gi¢i han vé trinh tu khéi ddu phién ma thich hep dé thu duge biéu
hién trong té bao nhan chudn 14 trinh ty khéi diu phién ma CMV (US 5,385,839), vi du trinh
tu khoi dau phién ma ngay ban diu CMV, vi du bao gdm nt. =735 dén +95 tir trinh tu ting
cuong gen/trinh tu khéi dau phién ma sém tirc thi CMV. Tin hiéu polyadenyl héa, vi du tin
hiéu polyA hormon sinh truéng bo (US 5,122,458), ¢6 thé c6 mat & sau (cac) gen chuyén nay.
Theo cach khac, mot sb cac vecto dugc sir dung rong rai biéu hién 12 sdn ¢o trong linh vuc k¥
thuat va tir cic ngudn thuong mai, ching han, chudi vecto pcADN va pEF cua Invitrogen,
pMSCV va pTK-Hyg tir BD Sciences, pCMV-Script tir Stratagene, v.v., cic vecto nay co thé
dugc st dung dé biéu hién tai tb hop protein quan tdm, hodc dé thu duoc cac trinh tu khai dau
phién ma va/hodc céc trinh tu két thiic phién m4, céc trinh tu polyA phu hop, va trinh tu tuong
tu.

Nudi ciy té bao c6 thé 1a dang nudi cdy t€ bao bat ky, bao gbm nudi ciy té bao dinh,

vi du té bao dinh vao bé mit cta binh nudi cdy hodc vi chat mang, cling nhu nudi cay huyén
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phit. Nubi cay huyén phit pham vi 16n nhat dwgc thuc hién 1a cac quy trinh mé hodc mé cho
an boi vi chung dé thuc hién va mé rong pham vi nhét. Ngay nay, cdc quy trinh lién tuc dua
trén cac nguyén ly tudi dang tré nén phd bién va cling phit hop hon. Moi trudng nudi ciy phu
hop ciing 1a d biét d6i v6i chuyén gia trung binh trong linh vyc va thong thudong c6 thé thu
duoc tir cac ngué)n thuong mai véi sb lugng 16n, hodc tu-tao theo céc trinh thurc ti€u chuén.
Nubi cdy c6 thé dugc thuc hién vi du trong cac dia, cac chai lan hodc trong céc budng phan
tng sinh hoc, st dung hé théng mé, mé cho an, hé théng lién tuc va tuong tu. Cac diéu kién
thich hop dé nubi céy té bao 1a da biét (xem, vi dy, 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 @& xuét ché pham chira protein RSV F trude dung hop va/hodc phan tir
axit nucleic, va/hogc vecto, nhu dugc md ta & trén. Sang ché do dé d& xuat ché pham chtra
protein RSV F truéc dung hop ma thé hién epitop ma c6 mit & cau dang trude dung hop cua
protein RSV F nhung khong c6 mét ¢ cAu dang sau dung hop. Sang ché con dé xuat ché pham
chira phan tir axit nucleic va/hodc vecto, md héa protein RSV F trudc dung hop nay. Séng
ché con d& xuit ché pham sinh mién dich chira protein RSV F truéc dung hop, va/hodc phan
tr axit nucleic, va/hodc vecto, nhu duge mo ta & trén. Sang ché con d& xuit viée sir dung
protein RSV F truéc dung hop dugc 4n dinh, phén tur axit nucleic, va/hodc vecto, theo sang
ché, dé gay dap ung mién dich chéng protein RSV F & d6i twong. Con duge dé xuat 13 cac
phuong phap dé gay dép tng mién dich khang protein RSV F & d6i twrong, bao gdm viée ding
cho d6i tuong protein RSV F trude dung hop, va/hodc phéan tir axit nucleic, va/hodc vecto,
theo sang ché. Ciing dugc dé xuét 1a protein RSV F truéc dung hop, phan tir axit nucleic,
va/hodc vecto, theo sang ché dung d tao ra dap mg mién dich khéng Protein RSV F & a6i
tugng. Con duoc dé xuét 1a viéc st dung protein RSV F truée dung hop, va/hodc phén tir axit
nucleic, va/hodc vecto theo sang ché dé san xuét thudc ding dé tao ra ddp tng mién dich
khang protein RSV F ¢ dbi tugng.

Protein RSV F tru6e dung hop, phén tir axit nucleic, hodc vecto theo sang ché c6 thé
duoc str dung dé ngan chin (phong ngira) va/hoic diéu tri nhiém RSV. Theo cic phuong 4n
nhét dinh, viéc ngan chin va/hodc didu tri ¢ thé nhim vao cic nhom bénh nhan dé bi nhiém

RSV. Cac nhém ngudi bénh nay bao gdbm, nhung khong chi gidi han & vi du, ngudi gia (vi
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du > 50 tudi, > 60 tudi, va tot hon > 65 tudi), ngudi tré (vi du < 5 tudi, < 1 tudi), ngudi bénh
nim vién va ngudi bénh da timg duoc diéu tri bing hop chét khang virut nhung c6 biéu hién

dap tng khang virut khong day dua.

Protein RSV F trude dung hop, phéan tr axit nucleic va/hodc vecto theo sang ché ¢c6
thé duoc str dung vi du trong viéc diéu tri va/hodc phong ngtra doc 14p bénh hodc tinh trang
do RSV, hodc két hop vdi cac didu tri phong ngira va/hodc chita tri, nhu (d4 c6 hodc s& co)

vécxin, chat khang virut va/hodc khang thé don dong.

Sang ché con dé xuat phuong phap dé ngin chin va/hodc diéu tri sy nhiém RSV & d6i
tugng st dung protein RSV F trude dung hop, phan tir axit nucleic va/hodc vecto theo sang
ché. Theo phuong 4n dic trung, phwong phap ngin chin va/hodc diéu tri nhiém RSV & dbi
tugng bao gbm viéc dung cho d6i tugng can chiing lwong c6 hiéu qua cla protein RSV F
trudc dung hop, phan tir axit nucleic va/hodc vecto, nhu duge mo ta & trén. Luong co6 hiéu
qua didu tri dé cap dén lugng cuia protein, phan tir axit nucleic hogc vecto, ma c6 hiéu qua dé
ngan ngura, cai thién va/hoac diéu tri bénh hoic tinh trang do nhiém RSV. Su ngin chin bao
gém trc ché hoac lam gidm sy lay lan ciia RSV hodc uc ché hodc lam giam su tn cong, phat
trién hodc tién trién ciia mot hodc nhiéu triéu chuing lién quan dén su nhiém bai RSV. Su cai
thién nhu duogc st dung & ddy c6 thé dé cap dén su suy gidm clia céc triéu chimg bénh thiy
duge hodc cam nhén dugc, virut-huyét, hodc biéu hién do duge khac bat ky cua su nhidm

bénh cum.

Dé dung cho cic dbi twgng, nhur 12 con ngudi, sang ché c6 thé sir dung duoc
pham chua protein RSV F truéce dung hgp, phan tir axit nucleic va/hodc vecto nhu dugc md
ta & day, va chat mang hoic ta dugc duge dung. Theo ndi dung sang ché, thuat ngir "duogc
dung" c6 nghia la chét mang hodc t4 dugc, & cac lidu luong va néng do dugc st dung, s€
khong gy ra cac tdc dung c6 hai hodc khong mong mudn & cac ddi tugng ma chung duoge sir
dung. Cac chét mang va ta dugc dugc dung nay 1a da biét trong linh vuc (xem Remington's
Pharmaceutical Sciences, 18th edition, A. R. Gennaro, Ed., Mack Publishing Company
[1990]; Pharmaceutical Formulation Development of Peptides va Proteins, S. Frokjaer va L.
Hovgaard, Eds., Taylor & Francis [2000]; va Handbook of Pharmaceutical Excipients, tai ban
lan tht 3, A. Kibbe, Ed., Pharmaceutical Press [2000]). Protein RSV F, hodc phén tt axit

nucleic, vu tién 1a dugce phdi ché va cho dung 1a dung dich vo trung méc du cling c6 thé st
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dung céc ché pham dong khd. Céc dung dich v tring duoc diéu ché bang cach loc vo trung
hoic bing cac phuong phap khac da biét trong linh vuc k¥ thuét nay. Sau d6, cac dung dich
dugce lam dong lanh hodc dugc nap dﬁy vao d6 chua phan lidudugc. Po pH cua dung dich
thuong nim trong khoang pH 3,0 d&én 9,5, vi du d6 pH tir 5,0 dén 7,5. Protein RSV F thudng
& trong dung dich c6 chit dém dugc dung phit hop, va ché phdm c6 thé ciling chtra mubi. Tuy
¥, chét 1am 6n dinh c6 thé c6 mat, nhu albumin. Theo c4c phuong an nhit dinh, chét tdy rira
dugc b sung. Theo cac phuong an nhét dinh, protein RSV F ¢6 thé dugc phdi ché thanh ché

pham tiém dugc.

Theo céc phuong 4n nhat dinh, hop chét theo séng ché con bao gdm mot hodc nhiéu ta
duogc. Chit b trg da dugc biét trong linh vuc k§ thuat nay dé 1am ting thém dap tng mién
dich dbi v6i quyét dinh khang nguyén da dugc ap dung. Thuat ngit "chét b tro" va "chét kich
thich mién dich" dwoc str dung thay thé 13n nhau trong ban md ta nay, va dugc dinh nghia 14
mot hodic nhiéu chit gay kich thich hé mién dich. Trong bbi canh nay, ta duge duogc st dung
dé tang cuong dap tmg mién dich cho protein RSV F theo séng ché. Cac vi du ca céc ta duge
phu hop bao gdm cac mubi nhém nhu 13 nhdm hydroxit vi/hozic nhom phosphat; cac hop chét
nhii trong-dau (hodc cic hop chéat diu trong nudc), bao gdm céac nhil twong squalen-nudc,
nhu 12 MF59 (xem vi du, WO 90/14837); chit 14p cong thic saponin, nhur 1a vi du QS21 va
Immunostimulating Complexes (ISCOMS) (xem chéng han, US 5,057,540; WO 90/03184,
WO 96/11711, WO 2004/004762, WO 2005/002620); cac dan xuét vi khuén hogc vi tring,
cac vi du cua chung la monophosphoryl lipid A (MPL), 3-O-deacylated MPL (3dMPL),
métip-CpG chira c oligonucleotit, cac doc t6 vi khuan ribosylat hoa-ADP hodc céc dot bién
cua chung, nhu 1a E. coli doc td rudt khong bén nhiét LT, doc t6 ta CT, va cac chét tuong tu;
céc protein nhan that (ching han, cac khang thé hodc cc doan ctia chiing (chang han, nham
chéng ban than khdng nguyén hoic CD1a, CD3, CD7, CD80) va cac phéi tr dén cac thu thé
(chéng han, CD40L, GMCSF, GCSF, v.v.), ma kich thich phan tGng mién dich dua trén su
tuong tac véi cac té bao thu nhan. Theo cac phuong 4n nhéit dinh ché pham theo sang ché bao
g6m nhdm lam ta dugc, vi du dudi dang nhom hydroxit, nhdm phosphat, nhom kali phosphat,
hoac két hop cua chiing, ¢ cac néng d6 0,05 — 5 mg, vi du tir 0,075-1,0 mg, ham lugng nhom

moi lieu dung.
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Protein RSV F trude dung hop c6 thé ciing duoc ding két hop véi hoic tiép hop véi
cac hat nano, nhu vi du polyme, liposom, virosom, céc hat gidng virut. Polypeptit F trudc-
dung hop c6 thé dugc két hop véi, duoc boc trong hoidc lién hop véi hat nano ¢6 hodc khong
¢6 ta dugce. Su bao boc bé trong cac liposom dugc mo ta, chéng han, trong US 4,235,877. Su
tiép hop vai cac dai phan tr dugce bdc 19, vi du trong US 4,372,945 hodc US 4,474,757. Theo

cac phuong an khéc, protein RSV F duoc ghép trong cac 1ap ghép bac cao hon ctia multime.
Theo cic phuong 4n khéc, ché pham khéng bao gom ta dugc.

Theo c4c phuwong 4n nhét dinh, sang ché dé xuit cac phuong phéap dé tao ra vécxin
chéng virut hop bao hd hap (RSV), bao gbm budc tao ra hop chit theo sang ché va lap cong
thirc cht nay thanh hop chit dugc dung. Thuat ngit "vacxin" biu thi chét hodc hop chét chira
thanh phé”ln hoat tinh c6 hiéu qua gay mirc d6 mién dich nhit dinh & dbi twong chéng lai mam
bénh hodc bénh nhat dinh, ma s& c6 két qua it nhat 13 1am giam (dén ving mit hoan toan) do
nang, thoi gian hodc biéu hién khac cua cac triéu chimg lién quan dén sy nhi®m boi mam
bénh hodc bénh. Theo sang ché, vicxin bao gdbm lugng c6 hiéu qua ctia protein RSV F trude
dung hgp va/hodc phan tr axit nucleic ma hoa protein RSV F trudc dung hop, va/hodc vecto
bao gdm phan tir axit nucleic ndy, ma tao ra dap (mg mién dich chéng protein F ciia RSV.
Sang ché dé xuat phuong phéap ngin chin bénh hé ho hép suy giam ngiém trong din dén nhap
vién va sy giam tin xuét cia cac bién chimng nhur 13 viém phdi va viém phé quan do nhiém
RSV va sinh s6i & dbi twong. Thuét ngir “vécxin” theo sang ché nghia 13 duoc phim, va do
d6 thuong bao gdm chét pha loang, chit mang hoic t4 dugc dugc dung. N6 ¢6 thé c6 hoic
khong bao gdm cac thanh phan hoat tinh khac. Theo cdc phuong an nhét dinh n6 co thé 1a
vécxin td hop, vicxin nay con bao gdm céc thanh phén khac gy phan tng mién dich, ching
han, chdng cac protein khac ctia RSV va/hoic chdng cac tac nhan nhiém khac. Viéc dung cic
thanh phén hoat tinh khéc ¢6 thé vi du duogc thuc hién bang cach dung tach biét hodc bang

cach dung céc san phdm két hop clia vacxin theo sang ché va cac thanh phéan hoat tinh khéc.

Céc hop chit c6 thé duge dung cho d6i twong, ching han, ddi twong con ngudi. Téng
lidu dung ctia polypeptit RSV F trong ché phidm cho mét 1an dung c6 thé vi du khoang 0,01
g dén khoang 10 mg, vi du 1 ug — 1 mg, vi du 10 pg — 100 pg. Viée xac dinh lidu duogc
khuyén céo s& duogc thuc hién béi thi nghiém va 1a thong thuong d6i véi cac chuyén gia co

k¥ thudt trung binh trong linh vuc k¥ thuét.
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Viéce ding céc hop chit theo sang ché ¢6 thé duge thuc hién bang cach sir dung cac
duong dung tiéu chuén. Cac phuong an khong 1am gi6i han bao gbm ding ngoai rudt, nhu 13
dung trong da, trong co, dudi da, xuyén qua da, hodc qua mang nhdy, ching han, qua miii,
miéng, va cac dudng tuong tu. Theo mot phuong an, hop chat duoc dung bang céach tiém
trong co. Chuyén gia trung binh trong linh vurc biét cac kha nang khac nhau dé ding hop chét,

ching han, vacxin dé gy phan ung mién dich doi véi (c4c) khang nguyén trong vacxin.

Péi tuong nhu duogc st dung & day tdt hon 1a dong vat c6 vi, vi du loai gdm nham,
chang han, chudt, chudt bong, hodc dong vét linh trudong khong phai ngudi, hodc nguoi. Tét

hon néu, ddi trong 13 d6i tuong ngudi.

Protein, phan tir axit nucleic, vecto, va/hodc ché phém 6 thé cling dugc dung, hodc la
]am doan mdi, hodc chit gia cuong, trong ché do moi-gia cudng cling loai hoic khac loai.
Néu sy chiing ngira gia cudng duge thuc hién, thong thuong, su ching nglra gia cuong nay
s& dugc dung cho cung dbi tugng tai thoi diém tr mot tudn dén mot nam, wu tién 1 tir hai
tudn dén bén thang, sau khi dung ché phim cho dbi tuwong 14n d4u tién (ma trong cic trudng
hgp nay dugce goi la ‘su ching ngira tao mdi’). Theo cac phuong 4n nhit dinh, viéc ding bao

gbm ding tao mdi va it nhat mot 1an ding gia cuong.

Ngoai ra, protein theo sang ché c6 thé duoc sir dung 1am cong cu chén doan, vi du dé
kiém tra tinh trang mién dich cua ca thé bang thiét 1ap lidu c6 khang thé trong huyét thanh
ctia c4 nhan nay c6 kha ning lién két véi protein theo sang ché. Sang ché do d6 con dé cap
dén phuong phap chudn doén trong dng nghiém dé phat hién s c6 mit ctia nhiém RSV &
bénh nhan phuong phap nay bao gdm céc budc a) cho mau sinh hoc thu dugc tir bénh nhan

tiép xtc v&i protein theo sang ché; va b) phat hién su c6 mit ctia phirc chét khang thé-protein.

Protein RSV F trude dung hop duge 6n dinh c6 thé thu dugc va/hodc thu dugce bang
phuong phép nay cling tao thanh mot phén cia sang ché, ciing nhu viéc st dung chiing nhu

dugc mo ta & trén.
Vi du thire hién sang ché
VI DU 1: Piéu ché polypeptit RSV F trude-dung hop on dinh néu 6 SEQ ID NO: 21)

Pé tang tinh 6n dinh cia RSV F & chu dang trude dung hop hai thé axit amin bd sung
duoc dua vao bién thé RSV F truée dung hop di duge mo ta trude ddy (WO2014/174018 va
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W02014/202570). Cac cAu truc dugc téng hop va dugc t6i wu hoa bd ba mi héa tai Gene Art
(Life Technologies, Carlsbad, CA). Cac cAu trac dugce tach dong thanh pCADN2004 hoic
duoc tao ra bdi cac phuong phép tiéu chudn d3 biét rong rai trong linh vuc bao gbm gy dot
bién didm dinh huéng va PCR va xép trinh tw. Nén biéu hién dugc st dung la cac té bao
293Freestyle (Life Technologies). Cac té bao nay dugc bién nap tam thoi bang cach st dung
293Fectin (Life Technologies) theo huéng dan cta nha san xudt va dugc nudi cdy trong 5
ngay & 37°C va 10% COz. Dich ndi nudi cdy duoc thu hoach va quay trong 5 phut ¢ 300 g dé
loai bé céc t& bao va manh té bao. Tiép theo, dich ndi dugc quay duoc loc vo tring bang cach

stt dung may loc chin khong 0,22 um va luu trit tai 4°C cho dén khi sir dung.
VI DU 2: Tinh loc protein RSV F trude-dung hop

Polypeptit tai t& hop dugc tinh ché boi quy trinh tinh ché 2-buée bang céch 4p dung
cot trao ddi cat-ion d& tinh loc ban dau va tiép theo, cdt superdex200 dung cho budc danh
béng dé loai b6 tap chat dw. Pi v6i budc trao dbi ion ban dau, dich ndi nuéi cdy dugc pha
lodng vé6i 2 thé tich 50 mM NaOAc pH 5,0 va di qua c¢ot 5 ml HiTrap Capto S tai 5 ml moi
phut. Tiép theo cot nay dugc rira boi 10 thé tich cot (CV) 1a 20 mM NaOAc, 50mM NaCl,
0.01% (v/v) tween20, pH 5 va rta giai 2 CV 1a 20 mM NaOAc, 1M NaCl, 0.01% (v/v)
tween20, pH 5. Chét rira giai dugc cd dic bang cach st dung thiét bi ¢ dic quay va protein
coOn dugc tinh loc béng cach st dung c6t superdex200 c6 st dung 40mM Tris, 500mM NaCl,
0.01% (v/v) tween20, pH 7.4 lam chat dém chay. Trén Hinh 1 sic phd cta cdt tinh ché gel
duoc thé hién. Dinh trdi chtra protein RSV F trude dung hop. Cac phan chira dinh nay 1in nita
duoc chia va néng do protein duogc x4c dinh béng cach sir dung OD280 va luu trit tai 4°C
dén khi st dung. Trén Hinh 2 phan tich SDS-PAGE rut gon va khong rut gon cua diéu ché
protein cudi dugc thé hién va nhu c6 thé thdy do tinh khiét 1a >95%. Nhén dang ciia dai dugc
x4c minh bang cach stir dung phuong phap western blot va cac khang thé dic trung protein F

(khéng dugc thé hién trén hinh vé).

Bo tam dinh luong (BioLayer Interferometry) dugc dung dé do ndng do protein trong
céc dich ndi. CR9501 (khang thé phét hién dic higu protein RSV F trudc dung hop) va
CR9503 (phat hién protein RSV F sau dung hop) dugc biotin hoa bang cac quy trinh tidu
chuén va duogc b dinh trén cam bién sinh hoc Streptavidin (ForteBio, Portsmouth, Anh). Sau

d6, cac cam bién sinh hoc dugc boc duge chin trong dich noi nudi cay té bao gia. Thur nghiém
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dinh lugng dugc thuc hién nhu sau: nhiét do 30C, tdc do rung 1000 rpm, thoi gian thir nghiém
300 giay.

Nong d6 protein dugc tinh toan st dung dudng cong tiéu chuin. Pudng cong tiéu
chudn duoc chudn bi cho mdi khang thé duoc pha st dung protein RSV F trudc dung hop
(Krarup et. al., 2015, ¢ trén) dugc pha loang trong moi truong gia dugce (Hinh 3). Phéan tich
dit lieu duoc thuc hién bang cach st dung phin mém ForteBio Data Analysis 6.4 (ForteBio).

VI DU 3: Tinh 6n dinh nhiét ciia protein RSV F

Tinh 6n dinh nhiét cua protein duoc tinh ché duogc xac dinh bang phuong phép xac
dinh ham luong flo quét vi sai (DSF). Protein F trudc dung hop dugc tinh ché duoc tron voi
chat nhuém huynh quang cam SYPRO (Life Technologies S6650) trong tdm qPCR quang 96
giéng. Chéat nhuom ti rru va ndng do protein duoc xac dinh bang cach thir nghiém (dir liéu
khong dugc thé hién). Pha lodng protein dugc thuc hién trong PBS, va mau ddi ching 4m
chtta chit nhudm chi dugc dung 1a phép trir tham chiéu. Thuc hién do trong thiét bi qPCR
(Applied Biosystems ViiA 7) st dung cac thong s6 sau: dbc nhiét d6 tir 25-95 °C véi tée do
bang 0,015 °C mdi gidy. Dit lidu dugc gom lién tuc. Pudng cong néng chay dugc v& dd thi
str dung phin mém GraphPad PRISM (phién ban 5.04). Nhiét d6 nong chay dugc tinh & 50%
t6i da huynh quang st dung phuong trinh hdi quy EC50 khong tuyén tinh. Nhiét d6 néng
chay cuda protein RSV F néu & SEQ ID NO: 21 1a 68,5 do (HINH 4). RSV F truéc dung hop
dbi chumg khong c6 thé ¢ vi tri 357 va 371 ¢6 nhiét do nong chay bang 65,0 nghia 1a dot bién
kép 1am tang nhiét 40 nong chay thém 3,5 do.
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Bang 1. Axit amin chuan, cc chit viét tat va dic tinh

Axitamin | 3-Chit | 1-Chit | Tinh phan Dién tich ciia chudi bén (pH 7.4)
cai cai cuc cua
chudi bén
alanin Ala A khong cuc Trung tinh
arginin Arg R phén cuc bién tich duong
asparagin Asn N phén cuc Trung tinh
axit aspartic | Asp D phan cuc Dién tich am
xystein Cys C khong cuc Trung tinh
axit Glu E phén cuc Dién tich 4am
glutamic
glutamin Gln Q phan cuc Trung tinh
glyxin Gly G khong cuc Trung tinh
histidin His H phén cyc | dién tich duong (10%) trung tinh (90%)
isoleuxin Ile I khong cuc Trung tinh
leuxin Leu L khoéng cuc Trung tinh
lysin Lys K phén cuc Dién tich duong
methionin Met M khong cuc Trung tinh
phenylalanin | Phe F khong cuc Trung tinh
prolin Pro P khong cuc Trung tinh
serin Ser S phan cuc Trung tinh
treonin Thr T phén cuc Trung tinh
tryptophan Trp W khong cuc Trung tinh
tyrosin Tyr Y phan cuc Trung tinh
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valin

Val

khong cuc

Trung hoa

Bang 2. Trinh tu axit amin cia khang thé CR9501 va CR9502

Ab | Ving VH VH CDRI VH CDR2 VH CDR3
. .ic | GASINSDNY
Cac axit W HISYTGNTYYT | CGAYVLISNCG
CR95 | amin [-125 PSLKS WEDS
01 c6 SEQ ID (SEQID
SEQ ID NO:2 SEQ ID NO:3
No:i1§) | womy | CFQ ) | ©EQ )
Cacaxit | ~ETESGHTIA | WVSTNNGNTE | EWLVMGGEAF
CR95 | amin 1-121 (SEO D YAQKIQG DU
02 | coSEQID
N~ NO:7) (SEQ IDNO:8) | (SEQ IDNO:9)
Ab Ving VL VL CDRI VL CDR2 VL CDR3
Cac axit amin | QASQDISTYL | GASNLET
CR95 QASQ QQYQYLPYT
o 1-107 ¢6 SEQ | N (SEQID (SEQ ID
ID NO: 17) NO: 4) NO:5) (SEQIDNO:6)
GANNIGSQN
Céac axit amin DDRDRPS QVWDSSRDQA
CR95 VH
1-110 ¢6 SEQ (SEQID VI
02 (SEQ ID
ID NO: 19) NO:11) (SEQ ID NO:12)
NO:10)
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Céc trinh tu
Trinh tu chiu dai dy du caa protein RSV F nhém phyu A (SEQ ID NO: 13)

MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWY
TSVITIELSNIKENKCNGTDAKVKLIKQELDKYKNAVTELQLLMQSTPATNNRARRE
LPRFMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVN
KIKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIV
RQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDR
GWYCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKI
MTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSV
GNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSD
ELLHNVNAVKSTTNIMITTIIVIIVILLSLIAVGLLLYCKARSTPVTLSKDQLSGINNIA
FSN

trinh tu dai ddy di B1 cua protein RSV F (SEQ ID NO: 15)

MELLIHRLSAIFLTLAINALYLTSSQNITEEFYQSTCSAVSRGYFSALRTGWYT
SVITIELSNIKETKCNGTDTKVKLIKQELDKYKNAVTELQLLMQNTPAANNRARRE
APQYMNYTINTTKNLNVSISKKRKRRFLGFLLGVGSAIASGIAVSKVLHLEGEVNKI
KNALLSTNKAVVSLSNGVSVLTSKVLDLKNYINNQLLPIVNQQSCRISNIETVIEFQQ
KNSRLLEINREFSVNAGVTTPLSTYMLTNSELLSLINDMPITNDQKKLMSSNVQIVR
QQSYSIMSIIKEEVLAYVVQLPIYGVIDTPCWKLHTSPLCTTNIKEGSNICLTRTDRG
WYCDNAGSVSFFPQADTCKVQSNRVFCDTMNSLTLPSEVSLCNTDIFNSKYDCKIM
TSKTDISSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGN
TLYYVNKLEGKNLYVKGEPIINYYDPLVFPSDEFDASISQVNEKINQSLAFIRRSDEL
LHNVNTGKSTTNIMITTHIVIIVVLLSLIAIGLLLYCKAKNTPVTLSKDQLSGINNIAFS
K

SEQ ID NO: 14 (fibritin)

GYIPEAPRDGQAYVRKDGEWVLLSTFL
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’trinh tw dai ddy da CL57-v224 cta protein RSV F (SEQ ID NO: 20)
MELPILKTNAITTILAAVTLCFASSQNITEEFYQSTCSAVSKGYLSALRTGWYTSVITI
ELSNIKENKCNGTDAKVKLIKQELDKYKNAVTELQLLMQSTPAANNRARRELPRF
MNYTLNNTKNNNVTLSKKRKRRFLGFLLGVGSAIASGIAVSKVLHLEGEVNKIKSA
LLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIEFQQKNN
RLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQS
YSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWY
CDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNIDIFNPKYDCKIMTSK
TDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSVGNTL
YYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLH
NVNVGKSTTNIMITTHIVIIVILLLLIAVGLFLYCKARSTPVTLSKDQLSGINNIAFSN

RSV F, N671, S215P, D486N, va 357K va 371Y (SEQ ID NO: 21)

MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWY
TSVITIELSNIKEIKCNGTDAKVKLIKQELDKYKNAVTELQLLMQSTPATNNRARRE
LPRFMNYTLNNAKKTNVTLSKKRKRRFLGFLLGVGSAIASGVAVSKVLHLEGEVN
KIKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSIPNIETVIEFQ
QKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIV
RQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDR
GWYCDNAGSVSFFPQAEKCKVQSNRVFCDTMYSLTLPSEVNLCNVDIFNPKYDCKI
MTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSNKGVDTVSV
GNTLYYVNKQEGKSLYVKGEPIINFYDPLVEP SNEFDASISQVNEKINQSLAF IRKSD
ELLSAIGGYIPEAPRDGQAYVRKDGEWVLLSTFL

CR9501 chudi ning (SEQ ID NO: 16):

QVQLVQSGPGLVKPSQTLALTCNVSGASINSDNYYWTWIRQRPGGGLEWIG
HISYTGNTYYTPSLKSRLSMSLETSQSQFSLRLTSVTAADSAVYFCAACGAY VLISN
CGWFDSWGQGTQVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KKVEPKSC
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CR9501 chudi nhe (SEQ ID NO: 17):

EIVMTQSPSSLSASIGDRVTITCQASQDISTYLNWYQQKPGQAPRLLIYGASN
LETGVPSRFTGSGYGTDFSVTISSLQPEDIATYYCQQYQYLPYTFAPGTKVEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

CR9502 chudi nang (SEQ ID NO: 18):

EVQLLQSGAELKKPGASVKISCKTSGFTFSGHTIAWVRQAPGQGLEWMGWV
STNNGNTEYAQKIQGRVIMTMDTSTSTVYMELRSLTSDDTAVYFCAREWLVMGG
FAFDHWGQGTLLTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
RVEPKSC

CR9502 chudi nhe (SEQ ID NO: 19):

QSVLTQASSVSVAPGQTARITCGANNIGSQNVHWYQQKPGQAPVLVVYDDR
DRPSGIPDRFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSRDQAVIFGGGTKLT
VLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVE
TTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTIAPTECS
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YEU CAU BAO HQ
1. Protein dung hgp (F) cua virut hop bao hd hép (RSV) truée dung hop tai t6 hop
bao gom dot bién cta gbe axit amin trén vi tri 215 thanh P (S215P), dot bién cta axit amin T
trén vi tri 357 thanh K (T357K) va dot bién ciia axit amin N trén vi tri 371 thanh Y (N371Y)

trong d6 céc vi tri axit amin dugc dua ra vién dan dén SEQ ID NO: 13.

2. Protein RSV F trude dung hop theo diém 1, con bao gdm it nhat mot dot bién

dugce chon tir nhém bao gém:
(a)  dot bién cta gbc axit amin N/T trén vi tri 67 thanh [; va
(b) 6t bién ctia gdc axit amin D trén vi tri 486 thanh N.

3. Protein RSV F trudc dung hop theo mot diém bét ky trong s6 cac diém néu trén,
trong d6 protein bao gbm it nhit mot epitop ma dic hiéu véi protein F chu dang tru6e-dung
hop, trong do it nhét mét epitop dugc nhan ra bsi khéng thé don dong dic hidu truée dung
hop, chira viing chudi ning CDR1 néu & SEQ ID NO: 1, ving chudi ning CDR2 ¢6 SEQ ID
NO: 2, ving chudi nang CDR3 ¢6 SEQ ID NO: 3 va ving chudi nhe CDR1 ¢6 SEQ ID NO:
4, ving chudi nhe CDR2 ¢6 SEQ ID NO: 5, va ving chudi nhe CDR3 ¢6 SEQ ID NO: 6
va/hodc khang thé don dong dic trung trude-dung hop, bao gbém ving CDR1 chudi ning c6
SEQ ID NO: 7, vung chubi nang CDR2 c6 SEQ ID NO: 8, vung chudi nang CDR3 c¢6 SEQ
ID NO: 9 va vung chudi nhe CDR1 ¢6 SEQ ID NO: 10, ving chudi nhe CDR2 ¢6 SEQ ID
NO: 67, va vung chudi nhe CDR3 ¢6 SEQ ID NO: 11.

4. Protein RSV F trude dung hop theo diém bat ky trong sb cic diém néu trén,

trong do protein 1a trimeric.

5. Protein RSV F trude dung hop theo mét diém bt ky trong sé cac diém néu trén,

bao gdm vung F1 bi cit cut va viing trime héa khac loai lién két voi ving F1 bi cat cut nay.

6. Protein RSV F tru6c dung hop theo diém 5, trong d6 viing trime hoa khéc loai
bao gom trinh tu axit amin GYIPEAPRDGQAYVRKDGEWVLLSTFL (SEQ ID NO: 14).

7. Protein RSV F tru6e dung hop theo diém 5 hodc 6, trong d6 ving trime héa

duoc lién két voi gbe axit amin 513 clia protein RSV F.
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8. Protein RSV F trudc dung hop theo mot diém bat ky trong s6 cac diém néu trén,

trong do6 protein RSV F bao gbm trinh tir axit amin néu & SEQ ID NO: 21.

9. Phan tir axit nucleic ma hoa protein RSV F truée dung hop theo mot diém bt

ky trong so céc dieém 1-8 néu trén.

10.  Phan ti axit nucleic theo diém 9, trong d6 phan ti axit nucleic da dugc tb1 uu

héa-codon dé biéu hién trong céac té bao dong vat c6 vu.
11.  Vecto bao gdbm phan tir axit nucleic theo diém 9 hoac diém 10.

12.  Ché phim chwa protein RSV F truéc dung hop theo diém bét ky trong s cac

diém 1-8, phan tr axit nucleic theo diém 9 hoac diém 10 va/hoic vecto theo diém 11.

-20-
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DANH MUC TRINH TU
<110> Crucell Holland B.V.

<120> Protein RSV F trudéc dung hgp, phdn tu axit nucleic, vecto, ché
phdm chtia protein RSV F trudc dung hop

<130> 0274 EP POO PRI

<140> EP16172008.1
<141> 2016-05-30

<le0> 21

<170> PatentIn version 3.5

<210> 1
<211> 12
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> CR9501 HCDRI1

<400> 1

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

1 5 10
<210> 2

<211> 16

<212> PRT

<213> Trinh tyu nhé&n tao

<220>
<223> CR9501 HCDR2

<400> 2

His Ile Ser Tyr Thr Gly Asn Thr Tyr Tyr Thr Pro Ser Leu Lys Ser

1 5 10 15
<210> 3
<211> 15

<212> PRT
<213> Trinh tu nhén tao

<220>
<223> CR9501 HCDR3

<400> 3

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



39515

<210> 4
<211> 11
<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> CR9501 LCDR1

<400> 4

Gln Ala Ser Gln Asp Ile Ser Thr Tyr Leu Asn

1 5 10
<210> 5

<211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> CRSY9501 LCDR2

<400> 5

Gly Ala Ser Asn Leu Glu Thr

1 5
<210> 6

<211> 9

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> CRY9501 LCDR3

<400> 6

Gln Gln Tyr Gln Tyr Leu Pro Tyr Thr
1 5

<210> 7
<211> 10
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> CR9502 HCDR1

<400> 7

Gly Phe Thr Phe Ser Gly His Thr Ile Ala

1 5 10
<210> 8
<211> 17
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<212> PRT
<213> Trinh ty nhédn tao

<220>
<223> CR9502 HCDR2

<400> 8

Trp Val Ser Thr Asn Asn Gly Asn Thr Glu Tyr Ala Gln Lys Ile Gln

1 5 10 15
Gly

<210> 9

<211> 12

<212> PRT

<213> Trinh tyu nhan tao

<220>
<223> CR9502 HCDR3

<400> 9

Glu Trp Leu Val Met Gly Gly Phe Ala Phe Asp His

1 5 10
<210> 10

<211> 11

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> CR9502 LCDRI1

<400> 10

Gly Ala Asn Asn Ile Gly Ser Gln Asn Val His

1 5 10
<210> 11

<211> 7

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> CR9502 LCDR2

<400> 11

Asp Asp Arg Asp Arg Pro Ser
1 5

-36-



<210> 12
<211> 12
<212> PRT
<213>

<220>
<223>

<400> 12

CR9502 LCDR3

Trinh tu nhén tao

39515

Gln Val Trp Asp Ser Ser Arg Asp Gln Ala Val Ile

1
<210> 13
<211> 574

<212> PRT
<213>

<220>
<223>

<400> 13
Met Glu Leu

1

Ala Val Thr

Tyr Gln Ser
35

Arg Thr Gly
-50

Lys Glu Asn
65

Gln Glu Leu

Met Gln Ser

Arg Phe Met
115

Leu Ser Lys
130

Leu

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Asn

Lys

5

Ile

Cys

Cys

Tyr

Cys

Lys

85

Pro

Tyr

Arg

Trinh tu nhéan tao

Leu

Phe

Ser

Thr

Asn

70

Tyr

Ala

Thr

Lys

Lys

Ala

Ala

Ser

55

Gly

Lys

Thr

Leu

Arg
135

Ala

Ser

Val

40

Val

Thr

Asn

Asn

Asn

120

Arg

Asn

Gly

25

Ser

Ile

Asp

Ala

Asn

105

Asn

Phe

10

Ala

10

Gln

Lys

Thr

Ala

Val

90

Arg

Ala

Leu

-37-

RSV F protein full length sequence

Ile

Asn

Gly

Ile

Lys

75

Thr

Ala

Lys

Gly

Thr

Ile

Tyr

Glu

60

Val

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



Glu

Ala

Leu

Lys

Gln

225

Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Ser

Thr

Arg

Ala
355

Ile

Val

Ser

180

Lys

Cys

Asn

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ala

Asn

165

Leu

Asn

Ser

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

vVal

Glu

Asp

310

Thr

Tyr

Cys

Gly

Ile

Asn

Ile

Ser

215

Leu

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Val

Lys

Gly

Asp

200

Asn

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val
360

39515

Ala

Ser

Val

185

Lys

Ile

Ile

Thr

Pro T

265

Val

Leu

Cys

Asn
345

Gln

Val

Ala

170

Ser

Gln

Glu

Thr

Tyr

250

Arg

Ala

Trp

Ser

330

Ala

Ser

-38-

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Lys

Leu
Val
220

Glu

Leu

Gln
Val
300
Leu
Ile

Ser

Arg

Val

Ser

Thr

Pro

205

Phe

Thr

1 Asp

Ser

285

Val

His

Cys

val

Val
365

Leu
Thr
Ser
190
Glu
Ser
Asn
Gln
?70
Tyr
Gln
Thr
Leu
Ser

350

Phe

His

Asn

175

Lys

Val

Phe

Val

Ser

Leu

160

Lys

Val

Asn

Gln

Asn

240

Glu

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Ile

Pro

Pro
320

Phe

Asp



Thr Met
370

Asp Ile
385

Asp Val

Tyr Gly

Lys Thr

Thr val
450

Lys Ser
465

Leu Val

Glu Lys

Leu His

Thr Ile
530

Gly Leu
545

Lys Asp

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

<220>

Asn Ser

Phe Asn

Ser Ser

Lys Thr
420

Phe Ser
435

Ser Val

Leu Tyr

Phe Pro

Ile Asn
500

Asn Val
515

Ile Ile

Leu Leu

Gln Leu

14
27
PRT
Trinh tu

39515

Leu Thr Leu Pro Ser Glu
375

Pro Lys Tyr Asp Cys Lys
390

Ser Val Ile Thr Ser Leu
405 410

Lys Cys Thr Ala Ser Asn
425

Asn Gly Cys Asp Tyr Val
440

Gly Asn Thr Leu Tyr Tyr
455

Val Lys Gly Glu Pro Ile
470

Ser Asp Glu Phe Asp Ala
485 490

Gln Ser Leu Ala Phe Ile
505

Asn Ala Val Lys Ser Thr
520

vVal Ile Ile Val Ile Leu
535

Tyr Cys Lys Ala Arg Ser
550

Ser Gly Ile Asn Asn Ile
565 570
nhan tao

-30-

Val

Ile

395

Gly

Lys

Ser

Val

Ile

475

Ser

Arg

Thr

Leu

Thr

555

Ala

Asn

380

Met

Ala

Asn

Asn

Asn

460

Asn

Ile

Lys

Asn

Ser

540

Pro

Phe

Leu

Thr

Ile

Arg

Lys

445

Lys

Phe

Ser

Ser

Ile

525

Leu

Val

Ser

Cys

Ser

Val

Gly

430

Gly

Gln

Tyr

Gln

Asp

510

Met

Ile

Thr

Asn

Asn

Lys

Ser

415

Ile

Val

Glu

Asp

Val

495

Glu

Ile

Ala

Leu

Val

Thr

400

Cys

Ile

Asp

Gly

Pro

480

Asn

Leu

Thr

vVal

Ser
560
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<223> fibritin
<400> 14
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> 15
<211> 574
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Protein RSV F Bl chiéu dai day du

<400> 15
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 Thr Lys Cys Asn Gly Thr Asp Thr 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 Asn Thr Pro Ala Ala Asn Asn Arg Ala Arg Arg Glu Ala Pro
100 105 110

Gln Tyr Met Asn Tyr Thr Ile Asn Thr Thr Lys Asn Leu Asn Val Ser
115 120 125

Ile Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
130 135 140

-40-



Gly
145

Glu

Ala

Gln

Gln

225

Ala

Leu

Leu

Met

Ile

305

Leu

Thr

Pro

Thr

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met
370

Ala

Glu

Val

Leu

195

Ser

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Asn

Ile

vVal

Ser

180

Lys

Cys

Ser

Thr

Leu

260

Ser

Ile

Val

Thr

Gly

340

Asp

Ser

Ala

Asn

165

Leu

Asn

Arg

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Thr

Leu

Ser

150

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Glu

Asp

310

Ile

Tyr

Cys

Thr

Gly

Ile

Asn

Ile

Ser

215

Leu

Leu

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu
375

Ile

Lys

Gly

Asn

200

Asn

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

Val

360

Pro

39515

Ala

Asn

Val

185

Asn

Ile

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Val

Ala

170

Ser

Gln

Glu

Asn

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

-41-

Ser

155

Leu

val

Leu

Thr

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Lys

Leu

Leu

Leu

val

220

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Ser
380

Val

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Leu

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

His

Asn

175

Lys

val

Phe

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Leu

160

Lys

val

Asn

Gln

Asn

240

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Thr



Asp Ile
385

Asp Ile

Tyr Gly

Lys Thr

Thr Val

Lys Asn
465

Leu Val

Glu Lys

Leu His

Thr Ile
530

Gly Leu
545

Lys Asp

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

<220>
<223>

Phe Asn Ser Lys
390

Ser Ser Ser Val
405

Lys Thr Lys Cys
420

Phe Ser Asn Gly
435

Ser Val Gly Asn

Leu Tyr Val Lys
470

Phe Pro Ser Asp
485

Ile Asn Gln Ser
5C0

Asn Val Asn Thr
515

Ile Ile Val Ile

Leu Leu Tyr Cys
550

Gln Leu Ser Gly
565

16
228
PRT
Trinh tu nhé&n tao

Chuéi ni&ng CR9501

Tyr

Ile

Thr

Cys

Thr

455

Gly

Glu

Leu

Gly

Ile

535

Lys

Ile

Asp

Thr

Ala

Asp

440

Leu

Glu

Phe

Lys

520

Val

Ala

Asn

39515

Cys

Ser

Ser

425

Tyr

Tyr

Pro

Asp

Phe

505

Ser

Val

Lys

Asn

Lys

Leu

410

Asn

Val

Ala

490

Ile

Thr

Leu

Asn

Ile
570

-42-

Ile

395

Gly

Lys

Ser

- Val

Ile

475

Ser

Arg

Thr

Leu

Thr

555

Ala

Met

Ala

Asn

Asn

Asn

460

Asn

Ile

Arg

Asn

Ser

540

Pro

Phe

Thr

Ile

Arg

Lys

445

Lys

Tyr

Ser

Ser

Ile

525

Leu

Val

Ser

Ser

Val

Gly

430

Gly

Leu

Tyr

Gln

Asp

510

Met

Ile

Thr

Lys

Lys

Ser

415

Ile

Val

Glu

Asp

Val

495

Glu

Ile

Ala

Leu

Thr
400

Cys

Ile

Gly

Pro

480

Asn

Leu

Ile

Ser
560



<400>

16

Gln Val Gln

1

Thr

Asn

Trp

Leu

65

Ser

Cys

Asp

Lys

Gly

145

Pro

Thr

vVal

Asn

Leu

Tyr

Ile

50

Lys

Leu

Ala

Ser

Gly

130

Gly

Val

Phe

Val

Val
210

Ala

Tyr

35

Gly

Ser

Ala

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asn

Leu

Leu

20

Trp

His

Arg

Leu

Cys

100

Gly

Ser

Ala

Val

Ala

180

val

His

Val

Thr

Thr

Ile

Leu

Thr

85

Gly

Gln

vVal

Ala

Ser

165

val

Pro

Lys

Gln

Cys

Trp

Ser

Ser

70

Ser

Ala

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Ser

Asn

Ile

Tyr

55

Met

Val

Tyr

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser
215

Gly

Val

Arg

40

Thr

Ser

Thr

Val

Gln

120

Leu

Cys

Ser

Ser

Ser

200

Asn

39515

Pro

Ser

25

Gln

Gly

Leu

Ala

Leu

105

Val

Ala

Leu

Gly

Ser

185

Leu

Thr

Gly

Gly

Arg

Asn

Glu

Ala

90

Ile

Thr

Pro

Val

Ala

170

Gly

Gly

Lys

Leu

Ala

Pro

Thr

75

Asp

Ser

Val

Ser

Lys

155

Leu

Leu

Thr

Val

Val

Ser

Gly

Tyr

60

Ser

Ser

Asn

Ser

Ser

140

Asp

Thr

Tyr

Gln

Asp
220

Lys

Ile

Gly

45

Tyr

Gln

Ala

Cys

Ser

125

Lys

Tyr

Ser

Ser

Thr

205

Lys

Pro

Asn

30

Gly

Thr

Ser

Val

Gly

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Lys

Ser

15

Ser

Leu

Pro

Gln

Tyr

95

Trp

Ser

Thr

Pro

vVal

175

Ser

Ile

Val

Gln

Asp

Glu

Ser

Phe

80

Phe

Phe

Thr

Ser

Glu

160

His

Ser

Cys

Glu



Pro Lys
225

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

<220>
<223>

<400>
Glu Ile

1

Asp Arg

Leu Asn

Tyr Gly

Ser Gly

65

Glu Asp

Thr Phe

Pro Ser

Thr Ala

130

Lys Val
145

Glu Ser

Ser Cys

17
214
PRT

Trinh tu nhén tao

Chudéi nhe CR9501

17

Val Met

Val Thr

20

Trp Tyr

Ala Ser

Tyr Gly

Ile Ala

Ala Pro

100

Val Phe

115

Ser Val

Gln Trp

Val Thr

Thr

Ile

Gln

Asn

Thr

Thr

85

Gly

Ile

val

Lys

Glu
165

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

vVal

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

39515

Ser

Ala

25

Gly

Gly

Val

Gln

Glu

105

Ser

Asn

Ala

Lys

Ser

10

Ser

Gln

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp
170

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

vVal

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



Ser Thr

Ala Cys

Phe Asn
210

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

<220>
<223>

<400>
Glu Val

1

Ser Val

Thr Ile

Gly Trp

50

Gln Gly

65

Met Glu

Ala Arg

Gln Gly

Val Phe
130

Leu

Glu
195

Arg

18
224
PRT

Thr
180

Val

Gly

Trinh tu

Cchudi ndng CR9502

18

Gln

Lys

vVal

Arg

Leu

Glu

Thr

115

Pro

Ile

20

Trp

Ser

Val

Arg

Trp

100

Leu

Leu

39515

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

185

190

Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

Glu

nhé&n tao

Leu

Ser

val

Thr

Thr

Ser

85

Leu

Leu

Ala

Cys

Gln

Cys

Arg

Asn

Met

70

Leu

val

Thr

Pro

Ser

Lys

Asn

55

Thr

Thr

Met

Val

Ser
135

200

Gly

Thr

Ala

40

Gly

Met

Ser

Gly

Ser

120

Ser

Ala Glu
10

Ser Gly

25

Asn Thr

Asp Thr

Asp Asp

90

Gly Phe
105

Ser Ala

Lys Ser

-45-

Leu

Phe

Glu

Ser

75

Thr

Ala

Ser

Thr

Lys

Thr

Tyr

60

Thr

Ala

Phe

Thr

Ser
140

205

Lys

Phe

Ala

Ser

Val

Asp

Lys

125

Gly

Pro

Ser

30

Gln

Thr

Tyr

His

110

Gly

Gly

Gly

Gly

Lys

Val

Phe

95

Trp

Pro

Thr

Ala

His

Met

Ile

Tyr

80

Cys

Gly

Ser

Ala



Ala Leu Gly Cys
145

Ser Trp Asn Ser

vVal Leu Gln Ser
180

Pro Ser Ser Ser
195

Lys Pro 3er Asn

210
<210> 19
<211> 215

<212> PRT
<213> Trinh tu

<220>

Leu Val Lys
150

Gly Ala Leu

165

Ser Gly Leu

Leu Gly Thr

Thr Lys Val
215

nhan tao

<223> Chudi nhe CR9502

<400> 19
Gln Ser Val Leu
1

Thr Ala Arg Ile

His Trp Tyr Gln

Asp Asp Arg Asp
50

Asn Ser.Gly Asn
65

Asp Glu Ala Asp

Ala Val Ile Phe
100

Thr Gln Ala

Ui

Thr Cys Gly

Gln Lys Pro

Arg Pro Ser
55

Thr Ala Thr
70

Tyr Tyr Cys
85

Gly Gly Gly

Asp

Thr

Tyr

Gln

200

Asp

Ser

Ala

Gly

40

Gly

Leu

Gln

Thr

39515

Tyr

Ser

Ser

185

Thr

Lys

Ser

Asn

25

Gln

Ile

Thr

Val

Lys
105

Phe

Gly

170

Leu

Tyr

Arg

Val
10

Asn

Ala

Pro

Ile

Trp

90

Leu

-46-

Pro

155

Val

Ser

Ile

Val

Ser

Ile

Pro

Asp

Ser

75

Asp

Thr

Glu

His

Ser

Cys

Glu
220

Val

Gly

Val

Arg

Arg

Ser

Val

Pro

Thr

Val

Asn

205

Pro

Ala

Ser

Leu

45

Phe

Val

Ser

Leu

Val

Phe

Val

190

vVal

Lys

Pro

Gln

30

Val

Ser

Glu

Arg

Gly
110

Thr

Pro

175

Thr

Asn

Ser

Gly

15

Asn

Val

Gly

Ala

Asp

95

Gln

val

160

Ala

Val

His

Cys

Gln

Val

Tyr

Ser

Gly

80

Gln

Pro



Lys Ala

Gln Ala
130

Gly Ala
145

Gly Val

Ala Ser

Ser Tyr

Ile Ala
210

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

<220>
<223>

<400>

Met Glu
1

Ala Vval

Tyr Gln

Arg Thr
50

Lys Glu
65

Ala Pro
115

Asn Lys

Val Thr

Glu Thr

Ser Tyr
180

Ser Cys
195

Pro Thr

20
574
PRT
Trinh tu

39515

Ser Val Thr Leu Phe Pro Pro Ser
120

Ala Thr Leu Val Cys Leu Ile Ser
135 140

Val Ala Trp Lys Ala Asp Ser Ser
150 155

Thr Thr Pro Ser Lys Gln Ser Asn
165 170

Leu Ser Leu Thr Pro Glu Gln Trp
185

Gln Val Thr His Glu Gly Ser Thr
200

Glu Cys Ser
215

nhé&n tao

Protein RSV F CL57-v224 chiéu dai day du

20

Leu Pro

Thr Leu
20

Ser Thr
35

Gly Trp

Asn Lys

Ile Leu Lys Thr Asn Ala Ile Thr

Cys Phe Ala Ser Ser Gln Asn Ile
25

Cys Ser Ala Val Ser Lys Gly Tyr
40

Tyr Thr Ser Val Ile Thr Ile Glu
55 60

Cys Asn Gly Thr Asp Ala Lys Val
70 75

-47-

Ser

125

Asp

Pro

Asn

Lys

Val
205

Thr

Thr

Leu

45

Leu

Lys

Glu

Phe

val

Lys

Ser

190

Glu

Ile

Glu

30

Ser

Ser

Leu

Glu

Tyr

Lys

Tyr

175

His

Lys

Leu

15

Glu

Ala

Asn

Ile

Leu

Pro

Ala

160

Ala

Arg

Thr

Ala

Phe

Leu

Ile

Lys



39515

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

Arg Phe Met Asn Tyr Thr Leu Asn Asn Thr Lys Asn Asn Asn Val Thr
115 120 125

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 Ile 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 vVal 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 Ser Asn Ile Glu Thr Val Ile Glu Phe Gln
210 215 220

Gln Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn
225 230 235 240

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu
245 250 255

Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys
260 265 270

Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln Gln Ser Tyr Ser Ile
275 280 285

Met Ser Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro
290 295 300

Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro
305 310 315 320

-48-



Leu

Thr

Pro

Thr

Asp

385

Asp

Tyr

Lys

Thr

Lys

465

Leu

Glu

Thr

Cys

Asp

Gln

Met

370

Ile

Val

Gly

Thr

val

450

Ser

Val

Lys

His

Ile
530

Thr

Arg

Ala

355,

Asn

Phe

Ser

Lys

Phe

435

Ser

Leu

Phe

Ile

Asn

515

Ile

Thr

Gly

340

Glu

Ser

Asn

Ser

Thr

420

Ser

Val

Tyr

Pro

Asn

500

Val

Ile

Asn

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

val

Ser

485

Gln

Asn

Val

Thr

Tyr

Cys

Thr

Lys

390

Val

Cys

Gly

Asn

Lys

470

Asp

Ser

Val

Ile

Lys

Cys

Lys

Leu

375

Tyr

Ile

Thr

Cys

Thr

455

Gly

Glu

Leu

Gly

Ile
535

Glu

Asp

Val

360

Pro

Asp

Thr

Ala

Asp

440

Leu

Glu

Phe

Ala

Lys

520

Val

39515

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

Tyr

Tyr

Pro

Asp

Phe

505

Ser

Ile

Ser

330

Ala

Ser

Glu

Lys

Leu

410

Asn

Val

Tyr

Ile

Ala

490

Ile

Thr

Leu

-49-

Asn

Gly

Asn

vVal

Ile

395

Gly

Lys

Ser

Val

Ile

475

Ser

Arg

Thr

Leu

Ile

Ser

Arg

Asn

380

Met

Ala

Asn

Asn

Asn

460

Asn

Ile

Lys

Asn

Leu
540

Cys

vVal

val

365

Leu

Thr

Ile

Arg

Lys

445

Lys

Phe

Ser

Ser

Ile

525

Leu

Leu

Ser

350

Phe

Cys

Ser

Val

Gly

430

Gly

Gln

Tyr

Gln

Asp

510

Met

Ile

Thr

335

Phe

Cys

Asn

Lys

Ser

415

Ile

Val

Glu

Asp

Val

495

Glu

Ile

Ala

Arg

Phe

Asp

Ile

Thr

400

Cys

Ile

Asp

Gly

Pro

480

Asn

Leu

Thr

val



Gly Leu
545

Lys Asp

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

<220>
<223>

<400>

Met Glu

Ala Val

Tyr Gln

Arg Thr
50

Lys Glu
65

Gln Glu
Met Gln
Arg Phe
Leu Ser

130

Gly Ser
145

39515

Phe Leu Tyr Cys Lys Ala Arg Ser Thr Pro Val Thr Leu Ser
550 555 560

Gln Leu Ser Gly Ile Asn Asn Ile Ala Phe Ser Asn
565 570

21

544

PRT

Trinh tu nhén tao

RSV F, N67I, S215P, D486N, va 357K va 371Y

21

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

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

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

Ser Thr Pro Ala Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
115 120 125

Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
135 140

Ala Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu
150 155 160
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Glu

Ala

Leu

Lys

Ala

Leu

Leu

Met

Leu

305

Leu

Thr

Pro

Thr

Asp
385

Gly

vVal

Asp

Gln

210

Lys

Gly

Leu

Met

Ser

290

Tyr

Cys

Asp

Gln

Met

370

Ile

Glu

vVal

Leu

195

Ser

Asn

Val

Ser

Ser

275

Ile

Gly

Thr

Arg

Ala

355

Tyr

Phe

Val

Ser

180

Lys

Cys

Asn

Thr

Leu

260

Asn

Ile

Val

Thr

Gly

340

Glu

Ser

Asn

Asn

165

Leu

Asn

Ser

Arg

Thr

245

Ile

Asn

Lys

Ile

Asn

325

Trp

Lys

Leu

Pro

Lys

Ser

Tyr

Ile

Leu

230

Pro

Asn

Val

Glu

Asp

310

Thr

Tyr

Cys

Thr

Lys
390

Ile

Asn

Ile

Pro

215

Leu

Val

Asp

Gln

Glu

295

Thr

Lys

Cys

Lys

Leu

375

Tyr

Lys

Gly

Asp

200

Asn

Glu

Ser

Met

Ile

280

Val

Pro

Glu

Asp

val

360

Pro

Asp

39515

Ser

Val

185

Lys

Ile

Ile

Thr

Pro

265

Val

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ala

170

Ser

Gln

Glu

Thr

Tyr

250

Ile

Arg

Ala

Trp

Ser

330

Ala

Ser

Glu

Lys

-51-

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Tyr

Lys

315

Asn

Gly

Asn

Val

Ile
395

Leu

Leu

Leu

Val

220

Glu

Leu

Asn

Gln

Val

300

Leu

Ile

Ser

Arg

Asn

380

Met

Ser

Thr

Pro

205

Ile

Phe

Thr

Asp

Ser

285

Val

His

Cys

Val

Val

365

Leu

Thr

Thr

Ser

190

Ile

Glu

Ser

Asn

Gln

270

Tyr

Gln

Thr

Leu

Ser

350

Phe

Cys

Ser

Asn

175

Lys

vVal

Phe

Val

Ser

255

Lys

Ser

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Lys

Val

Asn

Gln

Asn

240

Glu

Lys

Ile

Pro

Pro

320

Arg

Phe

Asp

Val

Thr
400



Asp

Tyr

Lys

Thr

Lys

465

Leu

Glu

Leu

Ala

vVal

Gly

Thr

vVal

450

Ser

vVal

Lys

Ser

Tyr
530

Ser

Lys

Phe

435

Ser

Leu

Phe

Ile

Ala

515

Val

Ser

Thr

420

Ser

vVal

Tyr

Pro

Asn

500

Ile

Arg

Ser

405

Lys

Asn

Gly

Ser

485

Gln

Gly

Lys

Val

Cys

Gly

Asn

Lys

470

Asn

Ser

Gly

Asp

Ile

Thr

Cys

Thr

455

Gly

Glu

Leu

Tyr

Gly
535

Thr

Ala

Asp

440

Leu

Glu

Phe

Ala

Ile

520

Glu

39515

Ser

Ser

425

Tyr

Tyr

Pro

Asp

Phe

505

Pro

Trp

Leu

410

Asn

Val

Tyr

Ile

Ala

490

Ile

Glu

Val

-52-

Gly

Lys

Ser

Val

Ile

475

Ser

Arg

Ala

Leu

Ala

Asn

Asn

Asn

460

Asn

Ile

Lys

Pro

Leu
540

Ile

Arg

Lys

445

Lys

Phe

Ser

Ser

Arg

525

Ser

vVal

Gly

430

Gly

Gln

Tyr

Gln

Asp

510

Asp

Thr

Ser

415

Ile

Val

Glu

Asp

vVal

495

Glu

Gly

Phe

Cys

Ile

Asp

Gly

Pro

480

Asn

Leu

Gln

Leu





