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(57) Sang ché dé xuat phuong phap cai thién tinh sinh mién dich cua khang nguyérn
protein/peptit, phuong phap nay bao gdm tao lién hop khang nguyén protein/peptit voi
duong dé tao ra lién hop duong-khdng nguyén protein/peptit, cé tinh sinh mién dich duoc
tang cuong khi duoc so sanh voi khang nguyén protein/peptit khong duoc tao lien hop.
Dac biét 1a, phuong phap nay lién quan dén viéc tao lién hop voi mam bénh. chang han
nhu khang nguyén protein bé mat virut hodc manh cua khang nguyén nay, voi polysacarit,
dac bidt 1a polysacarit vo ctia Streptococcus pneumonia. Lién hop ¢o tinh sinh mién dich
duoc tang cuong nay co thé duoc su dung dé phong ngua hoac diéu tr cac benh do cac
mam bénh gay ra, dac biét 1a cac bénh do cac virut corona gay ra. Sang ché cing de xuat
lién hop khang nguyén glyco-protein/peptit va ché pham sinh mién dich bao gom lién hop

khang nguyén glyco-protein/peptit.
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Linh vue ki thuit dwoe dé cap

Sang ché lién quan dén linh vuc cac ché pham sinh mién dich va. cu th¢ hon, dén
phuong phap cai thién tinh sinh mién dich ctia khang nguyén protein/peptit bang cich o
lien hop khang nguyén protein/peptit nay vai sacarit, tao ra lién hop khang nguyen glyco-
protein/peptit ¢o tinh sinh mién dich ting so voi khang nguyén protein/peptit khong duoc
lién hop. Cu thé hon, sang ché lién quan dén su lién hop cua mam bénh. chang han nhu
khédng nguyén protein bé mat virut hodc manh cua khang nguyén nay, vai polysacarit. dac
bi¢t la polysacarit vo cua Streptococcus pneumoniae. Lién hop duoc tang cuong tinh sinh
mién dich nay co thé duoc su dung dé phong ngua hodc diéu tri cac bénh do cac mam bénh

gay ra, dac bi¢t Ja cac bénh do cac virut corona gay ra.
Tinh trang ky thuit cda sang ché

Khi céa thé dong vat co xuong séng duoc tao mién dich bang vac-xin trong do vi sinh
vat tmyén nhiém, doc td, virut hodc cac tiéu don vi cua chung dugc su dung lam cac thanh
phan khang nguyén, thanh phan khang nguyén néu trén, chat ngoai sinh doi voi ca the nay.
s¢ tao ra hodc kich thich phan tmg mién dich tri nhé ch&1g lai phan tw ngoar sinh trong ca
thé nay, do do bao vé ca the nay khong bi ton thuong boi phan img mién dich thir cap khi

ta1 tiép xuc voi phan to ngoai sinh nay.

Thuat ngu "khang nguyén" la chét ngoai sinh dugc nhan dang (lién két dac hiéu) boi
khang thé hodc thu thé té bao T, nhung khong nhat thiét tao ra phan ung mién dich. Cac
chét ngoati sinh ¢o thé duoc nhan dang (lién két dac hiéu) boi cac khang thé hoac cac thu
thé té bao T va co thé tao ra mién dich dic hiéu duoc goi la "cac khiang nguyén sinh micn

dich" hoac "cac chat sinh mién dich".

Cac véac-xin sur dung cac tiéu don vi cua cac vi sinh vat tmyén nhiém, cac doc t6, cac
virut, tire 1a cac cau tric té bao (vi khuan hodc nam) hodc cac bo phan cua cac virut {am
cac khang nguyén la cic vac-xin khong song va duoc st dung rong rai vi tinh an o cua
ching Tuy nhién. kha nang cua cac tiéu don vi dé tao ra phan ang mién dich cu the 1 veu,

tie la khang nguyén nay co tinh sinh mién dich kém.

Cac phuong phap truyén thong dé tang cuong tinh sinh mién dich la bo sung thém
cac ta chat mién dich. Cac phuong phap maéi dé tang cuong phan ung micn dich van dang
duoc kham pha trong cac nghién ciu dang dién ra. Mot trong ciac cong cu quan trong ta

tang cuong tinh sinh mién dich cua cac khang nguyén sinh mién dich kem bang cach tao
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lién hop chung véi cac dai phan tor van chuyén ngoai sinh, da duoc st dung thanh cong
trong nhiéu thap ky, chang han nhu vac-xin viém nio thuong thay. vac-xin Haemophilus
influenzae b va vac-xin viém phoi, trong dé polysacarit vo di duoc tinh ché
(capsularpolymer) duoc két hop voi protein van chuyén dé tao ra cac ché phém sinh micn
dich hiéu quéa hon (Schneerson va cac cong su (1984) Infect. Immun. 45: 582-591). Céc
protein van chuyén thudng duge st dung chang han nhu giai doc t0 uon van, manh cua
giar doc td udn van C, cac dot bién khéng doc cua giai t6 ubn van, gia1 doc t6 bach hau,
CRM 197, cac dot bién khong doc khac cua giai doc td bach hau [vi du: CRM176, CRM197.
CRM228, CRM45 (Uchida va cong su. Human J. Biol. Chem. 218; 3838 3844, 1973);
CRM9, CRM45, CRM02, CRM103 va CRM107, va cac yéu td dot bién khic. Cac khang
nguyén polysacarit nay la cac khang nguyén khong phu thude vao té bao thymocyte khong
tao ra phan Ung mién dich té bao, do do khong tao ra tri nhd mién dich, cic khang nguyén
polysacarit nay khong thé tao ra céc khéng thé bao vé ¢ tré em hodac nguoi bi suy giam
mién dich. Cac khang nguyén polysacarit nay duoc tao lién hop voi protein van chuyén
mang epitop té bao T, sau do lién hop nay duoc nhap bao va duge xir Iy boi cac té bao trinh
dién khang nguyén hodc cac té bao B, manh peptit ctia protein van chuyén nay duoc hicn
thi trén bé mat té bao, kich hoat cac té bao T tro giup va tao ra mot loat cac phan ing micn

dich dé tao ra cac khang thé bdo vé va tao ra tri nhd mién dich.

Tuy nhién, tac dung cua cac polysacarit vi khuan lén tinh sinh mién dich ctia khang
nguyén protein/peptit hiém khi duoc bao cdo. Bang sang ché My s6 USS192540A boc 10
cac vac-xin bao gom lién hop sinh mién dich cua proteih mang ngoai ¢o kich thude 38000
dalton hoac 40000 dalton cua Haemophilus influenzae typ B va manh polyriboza-ribitol-
phosphat polysacarit bi oxy héa cua Haemophilus influenzae typ B, c6 the duoc su dung
dé gay mién dich chong lai cac bénh do Haemophilus influenzae typ B gay ra. Tuy nhién,
"cdc vic-xin lién hop theo sang ché cé tinh sinh mién dich cao trén cac mo hinh dong vat.
Cac dap tmg khang thé cta chung v6i PRP cao hon dang ké so véi cic vac-xin dugc bao
céo trude day. Cac vac-xin lién hop nay cling tao ra cac khang thé vai protein chinh (Protein

38K hoac 40k) cua Haemophilus influenzae typ B. "

Patent My s6 US9296795B da boc 16 viéc sir dung lién hop polysacarit-protein sinh
mién dich ¢6 khang nguyén polysacarit (hodc manh oligosacarit cua no, dai dién cho mot
hodc nhiéu epitop khang nguyén) cé ngudn goc tr mam bénh trong bénh vién trong ché
pham sinh mién dich va polysacarit nay duoc tao lién hop véi protein van chuyén chét két
dinh bé mat ty cau dé tao ra phan ung khang thé v6i khang nguyén polysacarit nay va
protein van chuyén chét két dinh bé mat tu cau nay. Mac du "lién hop duge mo ta trong
sang ché co uu diém duy nhat 14 tao ra cac khang thé chong lai khang nguyén polysacarit
nay va protein vat truyén bam dinh bé mat, ca hai déu la céac yéu to doc luc va tao ra kha

ning mién dich doi véi cdc bénh do cdc mam bénh trong bénh vién gay ra. Noi cach khac,
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ban than cac protein bam dinh bé mat nay c6 kha nang tao mién dich cho co thé, thay vi
chi hoat dong nhu cac chat mang protein cho cac khang nguyén polysacarit. "Cac hicéu g1
cua cac khang thé dac hiéu voi protein bam dinh bé mat duoc tao ra boi protein bam dinh
bé mat duoc ghim la twong tu voi cac hi¢u gid cua protein bam dinh bé mat khong licn hop
(Cac Fig. 17 dén Fig. 20). Biéu nay khang dinh rang cac epitope khang nguyén khong bi
thay d6i bai su lién két cua protein bam dinh bé mat va CP. "

Trong hai n6 luc nghién ctru trén day, cac tac gia sang ché chi bao cao rang cac khang
nguyén protein/peptit nay dugc tao lién hop vor céc polysacarit co thé tao ra khang the,

nhung khong c6 bao cao nao vé viéc tang cuong tinh sinh mién dich cua chung.

Su phat hién tién phong cua cac tac gia sang ché bao gom viée ting cudng tinh sinh
mién dich cua cic khang nguyén protein/peptit bang cach tao lién hop cac khang nguyén
protein/peptit nay voil cac sacarit va tao thanh cac lién hop khang nguyén glyco-
protein/peptit. '

Cac tac gia sang ché suy doan rang co so 1y luan la cac tap hop protein kich thich
phan ang mién dich cua co thé va tao ra cac khang thé mot cach dé dang hon so vdi cac
don phan (monomer) protein. Hon ntra, hau hét cac thu thé nhan dang mau trén bé mat cua
cac té bao trinh dién khang nguyén trong h¢ théng mién dich cua dong vat ¢o lién quan dén
sacari(, va sacarit do vi khuén tao ra 1a tin hiéu quan trong dé kich thich hé thong mién dich

nay. Tuy nhién, sang ché khong bi rang budc boi 1y thuyét nay.
Ban chét ky thuit ctia sang ché

Mot khia canh cua sang ché dé cap dén phuong phap cai thién tinh sinh mién dich
cua khang nguyén protein/peptit, phuong phap nay bao gom viéc tao ra lién hop khang
nguyén glyco-protein/peptit bang cach tao lién hop khang nguyén protein/peptit nay voi
sacarit.

Theo phuong an cu thé cua sang che, sacarit nay duoc chon tu polysacarit.
oligosacarit hoac monosacarit;

uu tién polysacarit vo cua Neisseria encephalitis, polysacarit vo cua Haemophilus
influenzae b, polysacarit vo cua Streptococcus pneumoniae, polysacarit vo cua Nhom B
Staphylococcus aureus, dextran, mannan, tinh bot, inulin, pectin, tinh bot carboxymetyl,
chitosan va céc chat dan xuat cua chung;

uu tién hon polysacarit vo cua Streptococcus pneumoniae;,

uu tién nhat polysacarit vo cua Streptococcus pneumoniae serotyp 14, polysacarit vo
cua Streptococcus pneumoniae serotyp 6B va polysacarit vo cua Streplococcus

pneumoniae serotyp 7F,

trong do khang nguyén protein/peptit nay duoc chon tu khang nguyén protem/peptit
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lien két mam bénh hoac khang nguyén protein/peptit lién két khoi u,
trong do mam bénh nay dugc chon tu:

virut corona (coronavirus), virut gay thiéu hut mién dich & nguol (human
immunodeficiency virus) HIV-1, virut herpes simplex ¢ nguoi, virut cu bao
(cytomegalovirus), virut rota (rotavirus), virut EB, virut varicella zoster, virut viém gan,
virut hop bao ho hép, virut parainfluenza, virut sdi, virut quai bi, virut u nhi ¢ nguoi, virut
Flavivirus hoac virut cam, Neisseria, Moraxella, Bordetella, Mycobacterium bao oom
Mycobacterium tuberculosis, FEscherichia bao gém Escherichia coli doc to ruot;
Salmonella, Listeria, Helicobacter, Staphylococcus bao gom Staphvlococcus aureus.
Staphvlococcus  epidermidis; Borrelia, Chlamydia bao gdm Chiamvdia trachomatis.
Chlamvdia pneumoniae; Plasmodium bao gom Plasmodium falciparun: Toxoplasmia.

Candida;
un tien protein/peptit co lién quan dén su xam nhap ciia mam bénh nay vao vat chu:
uu tién hon cac mam bénh néu trén la cac virut;

uu tién hon cac virut néu trén duoc chon tu cac virut cua Coronaviridae.
Paramyxoviridae, Orthomyxoviridae, Filoviridae hoac Flaviviridae, va
trong do khot u nay dugc chon tu:

u lympho té bao B 16n lan toa, u lympho nang, u lympho khac, bénh bach cau, da u
tiy, u trung biéu mo, ung thu da day, u co van ac tinh, ung thu biéu mo té bao gan, ung thu
tuyén tién liét, ung thu vii, ung thu dng mat va tai mét, ung thu bang quang. khoi unao bao
gdm ca cdc u nguyén bao than kinh, u vo té bao than kinh, u than kinh dém, u nguyén bao
than kinh dém vau té bao hinh sao, ung thu ot cung, ung thu rudt, u ac tinh, ung thu noi
mac tu cung, ung thu thuc quan, ung thu dau va co, ung thu phoi, ung thu vom hong, ung
thu budng trimg. ung thu tuyén tuy, ung thu té bao than, ung thu truc trang, ung thu tuyén

giap, khoi u tuyén can giap, khoi u tr cung va sarcoma mo mém.

Theo phuong an cu thé cua sang ch¢, khang nguyén protein/peptit nay ia

protein/peptit bao gom
khang nguyén virut cta Coronaviridae;
uu tién protein gai cua virut corona;
uu tién hon tiéu don vi S1 protein gai ctia virut corona;
uu tién hon vung lién két thu thé protein gai ctia virut corona RBD;

hodc manh hoac bién thé cé tinh sinh mién dich cua tat ca khang nguyén protein/peptit

néu trén.

Theo phuong an cu thé cua sang ché, virut corona nay la SARS-CoV-2 hodc Virut
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corona gay hot chung ho hap Trung Bong.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay la protein dung
) =] k] o 1 o

hop cua khang nguyén nhu duoc xac dinh trude day voi protein hodc peptit khac.
Uu tién, protein dung hop nay duoc chon tr SARS-CoV-2 RBD-mFc; hoac
SARS-CoV-2 RBD-his; hoac
MERS-COV RBD-his; va
Uu tién Fc la manh Fe 1gG, uvu tién hon manh Fe 1gG ¢ nguot hoac chudt.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay bao gom trinh
tu nhu duoc néu 1a trinh tu bat ky trong sb SEQ ID sb: 1, SEQ ID s6: 2, SEQ 1D s6: 3.

Theo phuong an cu thé cua sang ché, lién hop khang nguyén glyco-protein/peptit nay

c6 phan tu luong nam trong khoang tir 400K Da dén 14000 KDa.

Theo phuong an cu thé cua sang ché, khang nguyén protemn/peptit nay la

protein/peptit bao gom
khang nguyén virut ctia Paramyxoviridae,
uu tién vang lién két thy thé glycoprotein cua paramyxovirus:
uu tién glycoprotein F, glycoprotein G cua paramyxovirus;

hodc manh hoac bien thé c6 tinh sinh mién dich cua tat ca khang nguyén protein/peptit

néu trén.

Theo phuong an cu thé cua sang che, virut Paramyxoviridae nay la virut hop bao ho

hap ¢ nguo.

Theo phuong 4n cu thé cua sang ché, khang nguyén protein/peptit nay la protein dung
hop cua khang nguyén nhu dugc xac dinh trudc day véi protein hoac peptit khac; uu tién

protein dung hop nay la RSV-gpG-his,

Theo phuong an cu thé clia sang ché, trong d6 khdng nguyén protein/peptit niy bao
gdm trinh tu nhu duoc néu 1a SEQ ID sé: 4 va/hodc SEQ ID sb: 12,

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay la

protein/peptit bao oom
khéang nguyén virut cua Orthomyxoviridae,
wu tién vang lién két thu the glycoprotein cia orthomyxovirus:
uu tién protein haemagglutinin (HA) va/hodc protein neuraminidase (NA);

hodc manh hoac bién thé ¢6 tinh sinh mién dich cua tat ca khang nguyén protein/peptit

néu trén.
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Theo phuong an cu thé cua sang ché, orthomyxovirus nay la virut cam B va/hodac
virut cum A H5N 1.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay la protein dung

hop cua khang nguyén nhu duoc xac dinh trude day voi protein hoac peptit khac,
uu tién protein dung hop nay la Flu-B-HA 1-his hodac HSN1-HA-his.

Theo phuong an cu thé cua sang ché, trong do khang nguyén protein/peptit nay bao
gém trinh tu nhu duoc néu 1a trinh tu bat ky trong s6 SEQ ID s6: 7 va/hodc SEQ 1D s6: 15,
SEQ ID s6: 8§ va/hoac SEQ ID s: 16.

Theo phuong an cu thé cua sang ché, khang nguyén protemn/peptit nay la

protein/peptit bao gom
khang nguyén virut cua Filovirida,
uu tién vang lién két thu thé a glycoprotein vo cua filovirus;
uu tién glycoprotein vo cua filovirus GP1 va/hoac GP2;
uu tién hon giycoprotein vo cua filovirus GP1;

hodac manh hoac bién thé c6 tinh sinh mién dich cua tat ca khang nguyen proteim/peptit

néu trén.
Theo phuong an cu thé cua sang ché, filovirus nay la virut Ebola.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay la protein dung

hgp cua khang nguyén nhu duogc xac dinh trudc day vaoi protein hoac peptit khac,
uu tién protein dung hop nay la Ebola-GP-Fc hoac Ebola-GP1-his;
trong do Fc uu tién nay la manh Fc IgG, vu tién hon manh Fc [gG o nguot hoac chuot.

Theo phuong 4n cu thé cua sang ché, khang nguyén protein/peptit nay bao gbm cac
trinh tu nhu duoc néu la trinh tu bat ky trong $6 SEQ ID s6: 9 va/hoac SEQ 1D s6: 17, SEQ
ID s6: 10 va/hode SEQ ID sé: 18.

Theo phuong an cu thé cua sang ché, protein/khang nguyén nay la protein/peptit bao

gom
khang nguyén virut cua Flaviviridae;
uu tién khang nguyén virut cua Flavivirus hoac Hepacivirus:.
uu tién vung lién két thu thé protein vo cta virut Flavivirus;

uu tién it nhat mot trong so6 cac mién cau truc EDI, EDII va EDIII cua protemn vo cua

virut Flavivirus;

uu tién hon mién cau tric EDIII cua protein vo cua virut Flavivirus: hoac
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uu tien vung lién két thu thé glycoprotein vo cua virut Hepacivirus:
uu tien glycoprotein vo virut cua Hepacivirus E1 va/hodc E2;

hodc manh hodc bién thé c6 tinh sinh mién dich cua tat ca khang nguyén protein/peptit

néu trén.

Theo phuong an cu thé cua sang ché, uu tién virut Flavivirus nay 1a virut Zika; uu
tién virut Hepacivirus nay la virut viém gan C.

Theo phuong an cu thé cua sang ché¢, khang nguyén protein/peptit nay la protein dung
hop cua khang nguyén nhu duoc xac dinh truge day voi protein hodc peptit khac,

uu tién protein dung hop nay la ZIKV-E-Fc; trong do

Uu tién Fc 1a manh Fe IgG, uwu tién hon manh Fe IgG 6 ngudi hodc chudt; hoac

uu tién protein dung hop nay la HCV-E2-his va/hoac HCV-E1-his.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay bao gom trirh
tu nhu dugc néu Ia trinh tu bat ky trong s6 SEQ ID s6: 11 va/hodc SEQ ID s6: 19, SEQ 1D
$0: 6 va/hoac SEQ 1D s0: 14, SEQ 1D s6: S va/hoac SEQ 1D so: 13.

Theo phuong an cu thé cua sang ché, khang nguyén glyco-protein/peptit nay con duoc

g : gnguyen g pet 3 :
tao lién hop voi chat mang protein.

Theo phuong an cu thé cua sang ché, chat mang protein nay la giai doc to uon van.
manh giai doc td uon van C, dot bién khong ddc cua giai doc t6 udn van, giai doc to bach
hau, CRM197, cac dot bién khong doc khéac cua giai doc t6 bach hau, uu tien CRM 197

Khia canh thtr hai cua sang ché dé cap dén lién hop khang nguyén glyco-protein/peptit
¢6 tinh sinh mién dich tang so voi khang nguyén protein/peptit khong duoc tao lién hop.

Theo phuong an cu thé cua sang ché, sacarit nay duogc chon tor polysacarit,

} o v ’
oligosacarit hodc monosacarit;

uu tién polysacarit vo cua Neisseria encephalitis, polysacarit vo cua Haemophilus
influenzae b, polysacarit vo cua Streptococcus pneumoniae, polysacarit vo cua Nhom B
Staphylococcus aureus, dextran, mannan, tinh bot, inulin, pectin, tinh bot carboxymctyl,
chitosan va cac chat dan xuat cua chung;

uu tién hon polysacarit vo cua Streptococcus pneumoniae,

uu tién nhat polysacarit vo cua Streptococcus pneumoniae serotyp 14, polysacarit vo
cua Streptococcus pneumoniae serotyp 6B va polysacarit vo cua Swreptococcus
pneumoniae serotyp 7F; trong do khang nguyén protein/peptit nay dugc chon tu khang

nguyén protein/peptit lién két mam bénh hodc khang nguyén protein/peptit lién két khoi u,

trong d6 mam bénh nay dugc chon tu:
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virut corona, virut gay thiéu hut mién dich ¢ nguotr HIV-1, virut herpes simplex o

nguot, virut cu bao (cytomegalovirus), virut rota (rotavirus), virut EB, virut varicella zoster.

virut viém gan, virut hop bao ho hap, virut parainfluenza, virut soi, virut gay dai dich quai
by

Mycobacterium bao gom Mvcobacterium tuberculosis, Escherichia bao gom Escherichia

, virut u nhu o nguoi, Flavivirus hodc virut cum, Neisseria, Moraxellu, Bordetella,
coli doc t0 ruot; Salmonella, Listeria, Helicobacter, Staphviococcus bao  gom
Staphylococcus  aureus, Staphylococcus epidermidis, Borrelia, Chlamydia bao gom
Chlamydia trachomatis, Chlamydia pneumoniae; Plasmodium bao gom Plasmodium

falciparum; Toxoplasma, Candida;
uu tién protein/peptit c6 1ién quan dén su xam nhap mam bénh cua vat chu nayv:
uu tien hon mam bénh néu trén la virut;

uu tien hon cac virut néu trén duoc chon tu cac virut cua Coronaviriduc.,

Paramyxoviridae, Orthomyxoviridae, Filoviridae hoac Flaviviridae, va
trong do khoi u nay dugc chon tu:

u lympho té bao B 1on lan toa, u lympho nang, u lympho khac, bénh bach cau, da u
tiy, u trung biéu md, ung thu da day, u co van 4c tinh, ung thu bieu mo té bao gan. ung thu
tuyén tién liét, ung thu vii, ung thu dng mat va tai mat, ung thu bang quang, khéi v ndo bao
gOm u nguyén bao than kinh, u vo than kinh, u than kinh dém, u nguyén bao thian kinh dém
va u té bao hinh sao, ung thu ¢b tu cung, ung thu rudt két, u ac tinh, ung thu néi mac tu
cung, ung thu thuc quan, ung thu dau va co, ung thu phoi, ung thu vom hong, ung thu
budng trimg. ung thur tuyén tuy, ung thu té bao than, ung thu truc trang. ung thu tuyén giap.

khoi u tuyén can giap, khoi u tr cung va sarcoma mo mém.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay la

protein/peptit bao gom

khang nguyén virut cua Coronaviridae;

uu tién protein gai cua virut corona;

uu tién hon ticu don vi S1 protein gai cta virut corona;

uu tién hon ving lién két thu thé protein gai cua virut corona RBD;

hodc manh hodc bién thé co tinh sinh mién dich cuia tat ca khdng nguyén protein/peptit
néu tren.

Theo phuong an cu thé cta sang ché, virut corona nay la SARS-CoV-2 hodc Virut
corona gay hoi chung ho hép Trung Dong.

Theo phuong @n cu thé cua sang ché, khang nguyén protein/peptit nay la protein dung

hop cua khang nguyén nhu dugc xac dinh trude day voi protein hoac peptit khac.

8/79



52706

Uu tién, protein dung hop nay duoc chon tr SARS-CoV-2 RBD-mFc; hoac
SARS-CoV-2 RBD-his; hoac

MERS-COV RBD-his; va

Uu tién Fc 1a manh Fe IgG, uvu tién hon manh Fc 1gG ¢ nguoi hoac chudt.

Theo phuong an cu thé cta sang ché, khang nguyén protein/peptit nay bao g6m trinh
tu nhu dugc néu la trinh tu bat ky trong ) SEQ ID sb: 1, SEQ ID $6: 2, SEQ ID 01 3.

Theo phuong an cu thé cua sang ché, khang nguyén protem/peptit nayv la

protein/peptit bao gom

khang nguyén bao gém Paramyxoviridae;

uu tién ving lién két thu thé glycoprotein cua paramyxovirus;

uu tién glycoprotein F, glycoprotein G cua paramyxovirus;

hodc manh hodc bién thé ¢6 tinh sinh mién dich cua tat ca khang nguyén protein/peptit
néu trén.

Theo phuong an cu thé cua sang ché, paramyxovirus nay la virut hop bao ho hap o
nguol.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay 1a protein dune
hop cua khang nguyén nhu duoc xac dinh trude day voi protein hodc peptit khac,

uu tién protein dung hop nay la RSV-gpG-his.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay bao gom trinh
tu nhu duoc néu la SEQ ID sé: 4 va/hodc SEQ 1D sé: 12.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay bao gom
khang nguyén bao gom Orthomyxoviridae;.

uu tién vung lién két thu thé glycoprotein ctia orthomyxovirus:

uu tién protein haemagglutinin (HA) va/hodac protein neuraminidase (NA):

hodc manh hodc bién thé c¢o tinh sinh mién dich cuia tat ca khang nguyén protein/peptit

néu trén.

Theo phuong an cu thé cua sang ché, orthomyxovirus nay la virut cum B va/hoac
virut cim A HS5NT.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay la protein dung

hop cua khang nguyén nhu duoc xac dinh trude day voi protein hodc peptit khac;

uu tién protein dung hop nay la Flu-B-HA 1-his hodc HSN1-HA-his.
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Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay bao gom cac
trinh tw nhu duoc néu la trinh tu bat ky trong s6 SEQ 1D s6: 7 va/hoac SEQ ID s6: 15, SEQ
ID s6: 8 va/hodc SEQ ID so: 16.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay bao gom
khang nguyén bao gom Filoviridae;

uu tién vung lién két thy thé glycoprotein vo cua filovirus;

uu tién glycoprotein vo cua filovirus GP1 va/hoac GP2;

uu tién hon glycoprotein vo cua filovirus GP1;

hodac manh hodac bién thé co tinh sinh mién dich cua tat ca khang nguyén protein/peptit

néu tren.
Theo phuong an cu thé cua sang che, filovirus nay la virut Ebola.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay la protein dung

hop cua khang nguyén nhu duogc xac dinh trude day voi protein hodc peptit khac,
uu tién protein dung hop nay la Ebola-GP-Fc hoac Ebola-GP1-his;
trong do Fc uu tién nay la manh Fc IgG, uvu tién hon manh Fc [gG o nguot hode chuot.

Theo phuong an dic biét cua sang ché, khang nguyén protein/peptit nay bao gom cac
tiinh tu nhu duoc néu 1a trinh tu bét ky trong 50 SEQ ID s6: 9 va/hoac SEQ ID $6: 17, SEQ
ID s6: 10 va/hode SEQ ID s6: 18.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay bao oom
khang nguyén bao gom Flaviviridae;

uu tién virut khang nguyén cua Flavivirus hoac Hepacivirus:

uu tién vung lién két thu thé protein vo cua Flavivirus virut;

uu tién it nhat mot trong s6 cac mién cau trac EDI, EDII va ED!II cua protem vo cua
virut Flavivirus:

uu tién hon mién cau triac EDIII cua protein vo cua virut IFlavivirus; hoac

uu tién vang lién két thu thé glycoprotein vo cua virut Hepacivirus;

uu tién glycoprotein vo virut cua Hepacivirus E1 va/hoac E2;

hoac manh hodc bién thé co6 tinh sinh mién dich cua tat ca khang nguyén protem/peptit
neu trén.

Theo phuong an cu thé cua sang ché, uu tién virut Flavivirus nay la virut Zika: hodc

uu tién virut Hepacivirus nay la virut viem gan C.
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Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay la protein dung

hop cua khang nguyén nhu dugce xac dinh trude day van protein hodac peptit khac:
uu tién protein dung hop nay la ZIKV-E-Fc; trong do
Uu tién Fe 1a manh Fe IgG, vu tién hon manh Fe [gG 6 nguoi hodc chudt; hoac
uu tién protein dung hop nay la HCV-E2-his va/hoac HCV-E1-his.

Theo phuong an cu thé cua sang ché, khang nguyén protein/peptit nay bao gom bt
ky trinh tu nao trong s6 cac trinh tu dugc néu la SEQ ID so: 11 va’hoac SEQ 1D so6: 19,
SEQ ID s6: 6 va/hoac SEQ ID s6: 14, SEQ ID s06: S va/hodac SEQ 1D so: 13.

Theo phuong an cu thé cua sang ché, lién hop khang nguyén glyco-proteimn/peptit nay
cd phan tu lugng nam trong khoang tr 400 KDa dén 14000 KDa.

Theo phuong an cu thé cua sang ché, khang nguyén glyco-protein/peptit nay con dugc
tao lién hop vot chat mang protein.

Theo phuong an cu thé cua sang ché, chat mang protein nay la giai doc t0 uom van,
manh giai doc to uon van C, dot bién khong doc cua giai doc to uon van, giai doc t6 bach
hau, CRM 197, cac dot bién khong doc khac cua giai doc to bach hau, uu ticn CRM197.

Khia canh tht ba cua sang ché dé cap dén ché pham sinh mién dich, bao gom hén
hop khang nguyén glyco-protein/peptit néu trén, cac ta chat mién dich va cac ta chat.

Theo phuong an cu thé cua sang che, cac ta chat nay dugc chon tur ta chat nhom. ta
chat nht tuong nudc trong dau, MF59, QS-21 va lipit monophosphat A.

Khia canh thu tu cua sang ché dé cap dén viéc su dung lién hop khang nguyén glyco-
protein/peptit hoac cdac ché pham sinh mién dich dung dé phong ngua hoac diéu tr1 cac
bénh do cac khang nguyén protein/peptit lién két mam bénh hoac protein/peptit lién ket
khoi u nhu dugc xac dinh trude day gay ra, uu tién mam bénh nay la

virut corona, uu tién hon SARS-CoV-2 va’/hoac MERS-CoV;

paramyxovirus, uu tién hon virut hop bao hé hap ¢ nguot;

orthomyxovirus, uu tién hon virut cam B va/hoac virut cam A 5N

filovirus, uu tién hon virut Ebola;

Flavivirus, uu tién virut Zika; hodc cac virut viém gan C.

Khia canh thir nam cua sang ché dé cap dén viéc st dung lién hop khang nguyen
glyco-protein/peptit hodc cac ché pham sinh mien dich trong bao ché cac vac-xin hoac cac
thuoc dung dé diéu tri phong ngtra cac bénh do céc khang nguyén protein/peptit lién ket
mam bénh hodc protein/peptit lién két khoi u nhu dugce xac dinh trude day gay ra. uu ticn

mam bénh nay la
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virut corona, uu tién hon SARS-CoV-2 va/hoac MERS-CoV:
paramyxovirus, uu tién hon virut hop bao ho hap & nguoi;
orthomyxovirus, uu tién hon virut cim B va/hoac virut caim A HSN1;
filovirus, uu tién hon virut Ebola;
Flavivirus. uu tién hon virut Zika; hodc virut viém gan C.

M@ ta vin tit cac hinh vé

Fig. 1 thé hién cac chuan gia khang thé khang -SARS-COV-2 RBD cua huyét thanh
chudt duge tao mién dich béng t0 hop mién dich b?mg cach su dung SARS-COV-2 RBD-
mFc lam khang nguyén. Cac gia tri 1a d6 hap thu duoc phat hién o do pha loang €000 lan

cua huyét thanh nay.

Fig. 2 thé hién su so sanh gitta cac ta chat khac nhau véi lién hop khang nguyén
SARS-COV-2 RBD-his-PS14 ¢ d6 pha lodng thuyét thanh 1a 32000 lan va lidu [ugng micn

dich 12 3 pg/chuot.

Fig. 3 thé hién lién hop polysacarit SARS-COV-2 RBD protein-PS14, va su so sanh
gitia hoat tinh trung hoa huyét thanh cua céc t6 hop mién dich cia SARS-COV-2 RBD va
CRM197 duoc 61511g lién hop voi PS14 lam khang nguyén trong chudt duoc tao mién dich

o d6 pha lodng huyét thanh 1a 1500 lan, va liéu luong mién dich la 3 pg/chudt.

Fig. 4 thé hién cac két qua mién dich hoc ctia PS7F, PS14 va dextran lam céc tac nhan

lién hop cho lién hop nay.
Mo ta chi tiét séng che
Cac dinh nghia

Tru khi dugce néu khéc di, tat ca cac thuat ngu khoa hoc va ky thuat duoc su dung
trong ban mo ta nay c6 nghia thuong dugc hiéu bdi nguot c¢o hiéu biét trung binh trong
linh vuc ky thuat cua sang ché. P61 vdi cac muc dich cua sang ché, cac thuat ngtr sau day

duoc dinh nghia thém.

Khi dugce st dung trong ban mo ta nay va trong cac diém ycu cau bao ho kém theo,
cac dang so it "mot", "khac", va "nay" bao gom chi dinh s6 nhiéu cua dor tuong trur khi ngu

canh néu khac di mot cach ro rang.

Cac thut ngli "bao gobm", "gdm" dé cip dén viéc bao gdm cac thanh phan cy thé ma
khong loai trir bat ky thanh phan nao khéc. Cac thuat ngit chang han nhu "vé co ban gom
co ... " cho phép bao gém céc thanh phé‘m hodc cac bude khac khong anh huong dén dac
tinh ma&1 hodc co ban cua sang ché, tic 1a chang loai trir cac thanh phan hodc cic budce
chua dugc hét ké khac lam anh huong dén dac tinh mai hodc co ban cua sang ché. Thuét

ngt "gém co ...... " ¢6 nghia la bao gom cac thanh phan hodac cac nhom thanbh phan cu thé
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va loai tru tat ca cac thanh phan khac. Trong ban mo ta nay va cac diém yéu cau bao ho
kém theo, "trong d6 khang nguyén protein/peptit nay la protein/peptit bao gom X" co nghia
la trinh tu axit amin cua khang nguyén protein/peptit nay bao gom trinh tu protein/peptit

cua X.

Thuat ngtr "khang nguyén" la chat ngoai sinh dugc nhan dang (dugc lién két dac hiéu)
baoi khang thé hodc thu thé té bao T, nhung khong tao ra phan tmg mién dich mot cach chic
chdn. Cac chat ngoai sinh tao ra mién dich dic hiéu dugc goi la "khang nguyén sinh micn
dich" hodc "cac chat sinh mién dich". "Béan khang nguyén (semi-antigen)" 1a khang nguyen
khéng thé tu tao ra phan ung mién dich (méc du to hop clia mot vai phan tu ban khang
nguyén, hodc to hop cua ban khang nguyén va chat mang phan t 16n, ¢6 thé tao ra phan
ang mién dich).

"Phan tng mién dich thé dich”" la phan tnmg mién dich qua trung gian khang thé va
lién quan dén viéc dua vao va san xuat cac khang thé nhan dang va lién két cac khang
nguyén trong ché pham sinh mién dich theo sang ché vai ai luc nhat dinh, "Phan (ng mién
dich qua trung gian té bao" la phan ung mién dich qua trung gian cac té bao T va/hoac cac
bach cau khac duoc kich thich bang cach cung cap cac epitop khang nguyén cé lién quan
dén cac phan tu 16p I hoac lop II cua phic hop tuong thich mo chinh (major
histocompatibility complex - MHC), CD1 hodc cac phan t giong MHC khong dién hinh

khac.

Thuat ngit "sacarit”" ¢ thé duge su dung dé chi cac polysacarit, oligosacarit hoac
monosacarit. Polysacarit nay co thé dugc phan lap to sinh vat, chéhg han nhu vi khuan, va
¢ thé 1a polysacarit xuét hién tr nhién, duoc tuy chon tao kich thuoc dén muc do nhat
dinh bang cac phuong phap vi long (microfluidic). Viéc thay doi kich thude polysacarit
lam giam do nhdt cua mau thir polysacarit va/hodc cdi thién kha ndng loc cua san pham
duoc lién hop. Céc oligosacarit 1a cac polysacarit duoc thiy phan co mot s6 luong nho cac
don vi lap lai (théng thuong, tir 5 dén 30 don vi lap lai). Cac polysacarit cling cé thé duoe

tong hop héa hoc.

Thuat ngtt "lién hop" dugc st dung trong ban md ta nay va cac diém yéu cau bao ho
kém theo dé chi protein/peptit duoc lién hop cong hoa tri voi sacarit. Céc lién hop glyco-
protein/peptit theo sang ché va cac ché pham sinh mién dich bao gém ching co theé c6 chia

luong nhat dinh cac sacarit, protein/peptit tu do.

Khi duoc st dung trong ban mo ta nay "lién hop" dé cap dén qua trinh ma theo do
sacarit, chang han nhu polysacarit vo vi khuan, dugc hién két cong hoa tri voi protein/peptit.
Thuat ng "ché pham sinh mién dich" dé cap dén bat ky duoc pham nao co chta
khang nguyén, chang han nhu vi sinh vat hoac thanh phan cua vi sinh vat nay, ¢o thé duoc

su dung dé tao ra phan ing mién dich ¢ mot ca thé.
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Thuat ngtr "chat mang" co thé dugc su dung dé chi chat pha loang, chat phu tro, ta
chat hoac chat trung gian dugc su dung cung vai duge pham nay. Nudc, cac dung dich
muoi va cac dung dich nudc cua dextroza va glyxerol co thé dugce su dung lam cac chat

mang long, dac bict dung cho cac dung dich co thé tiem dugc.

Khi duoc st dung trong ban md ta nay, "tinh sinh mién dich" c6 nghia la kha nang
cua khang nguyén (hodc epitop cua khang nguyén) chang han nhu ving lién két thu thé
protein gai cua virut corona hodc lién hop glyco cua protein gai hoac ché pham sinh mién
dich bao gdm protein gai nay dé tao ra phan ung mién dich thé dich hodc qua trung gian (é

bao hoac ca trong vat chu (vi du: dong vat co vu).

Phan Gmg mién dich "bao vé" 1a kha nang cua ché pham sinh mién dich dé tao ra phan
ung mién dich qua trung gian thé dich hodc té bao, hodc ca hai. dé bao vé ca thé khong bi
lay nhiém. Viéc bao vé duoc tao ra nay khong can phai tuyét doi, tue 1a, k hong can ngan
chan hodc tiéu diét hoan toan su lay nhiém, mién la c6 su cai thién dang ké vé mat 1hfmg
ké so voi nhém cac ca thé doi chung (vi du, cac dong vat bi lay nhiém khong duoc ticm
vac-xin hodc ché pham sinh mién dich). Viéc bao vé co thé duoc gidi han trong viée dicu
chinh muc do nghiém trong cua cac tri¢u chung lay nhiém hodc su nhanh chong cua cac
cudc tan cong.

Céc thudt ngit "liéu luong sinh mién dich" va "liéu luong hitu hiéu mién dich" duoc
su dung theo cach hoan doi cho nhau trong ban md ta nay va co nghia la khang nguyén

\

hodc ché pham sinh mién dich nay du dé kich hoat phan tmg mién dich (phan tmg t¢ bao
& bao T) hoac phan ung thé dich (te bao B hodc khang the) hoac ca bai, khi duoc do bang
céc thir nghiém tiéu chuan duoc ngudi co hiéu biét trung binh trong linh vuc ky thuat nay

biét dén).

Hiéu qua cua khang nguyén lam chat sinh mién dich co the duoc do, vi du, bang thu
nghiém tang sinh, bang thr nghiém phan giai té bao, hoac bang cach do muic hoat dom

cua té bao B.

Phicong phap theo sang ché dung dé cai thién tinh sinh mién dich cua cac khang nguyen

protein/peptit

Sang ché nay 1a sang ché tién phong trong do cac tac gia sang ché phat hién rang tinh
sinh mién dich cua khang nguyén protein/peptit dugc cai thién bao o6m bang cach tao lién
hop khang nguyén protein/peptit nay voi sacarit dé tao ra lién hop khang nguyén giyco-
protein/peptit.

Trude khi ¢ sang ché nay, khong ¢ nghién ciru nao béo cao vé su gia tang tinh sinh
mién dich cua cic khang nguyén protein/peptit trong lién hop khang nguyén Olyco—
protein/peptit. Nguoc lai, nhu duoc dé cap trong phan tinh trang k¥ thuat cia sang ché, cac

nghién ctru trude day da mo ta tinh sinh mién dich cua cac khang nguyén pmt.cn'wpcpm
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trong cac lién hop 1a tinh sinh mién dich dugc bao toan (US5192540A/US9296795B) hoac
cac epitop khang nguyén protein/peptit nay khong bi thay d61 boi lien hop (US9296795B).

Cédc mo ta nay la nguoc vl muc dich cua sang ché.
Cdac khang nguyen protein/peptit duoc lien hop glyco theo sang ché
1. Cac virut Coronaviridae lam cac khang nguyén
Ho Coronaviridae bao gom cac phan ho Orthocoronavirinae va Letovirinae.

Giong betacoronaviru cia phan ho Orthocoronaviridae ¢ chita virut corona Hoi
chiung Ho hap Céap tinh Nghiém trong (Severe Acute Respiratory Syndrome coronavirus -
SARS-CoV) da duoc biét rd, virut corona lién quan dén Hoi chung Ho hap Trung Dong
(Middle East respiratory syndrome-related coronavirus - MERS-CoV ), va virut corona Hon
chung Ho hap Cép tinh Nghiém trong 2 (Severe Acute Respiratory Syndrome Coronavirus
2 - SARS-CoV-2). Ba loai virut nay lam trung gian cho sy xam nhap cua virut chu yéu
thong qua sur gén két cua protein gai (S protein) vGi cac thu thé té bao chu va xac dinh cic
mo cua virut hoac tinh hudng kich thich cua vat chu. Protein thu thé ¢ bao vat chu doi voi
SARS-CoV-2 enzym chuyén doi angiotensin 2 (angiotensin-converting enzyme 2 - ACE2).
Protein gai (S protein) nay lién két voi thu the ACE2 nay va bi phan cat boi proteaza cua
vat chu nay thanh polypeptit S1 ¢ chira mién lién két thy thé (SARS-CoV-2 RBD (Micn
lién két thu thé)) va polypeptit S2 chiu trach nhiém lam trung gian cho su dung hop cua

virut nay voi mang té bao nay va do d6 xam nhap vao vat chu nay.

Theo mdt phuong 4n cua sang ché, protein gai cua virut corona SARS-CoV-2 (SARS-
CoV-2 S protein) ndy, viing ngoai bao ctia né, tiéu don vi S1 nay hodc vung lién két thu thé

nay duoc su dung lam cac khang nguyén.

Theo mot phuong an cua sang ché¢, Virut corona gay hoi chung ho hap Trung Dong
duogc chon lam khang nguyén, vi du nhu ving ngoai bao cta no, tiéu don vi S1 hodc vang

lién két thu thé dugc st dung lam khang nguyén.
2. Cac virut Paramyxoviridae lam cac khang nguyén

Ho Paramyxoviridae bao gdm hai phan ho, Paramyxivirinae va Pneumovirinae. Virut
hop bao ho hap ¢ nguoi (RSV) [a mdt virut trong so cac virut ho hap cua giong Respirovirus
trong phan ho Paramyxivirinae. RSV ma hoa hai glycoprotein bé mat xuyén mang chinh,
glycoprotein G (protein hap phu) va glycoprotein F (protein dung hop). Glycoprotein G
lam trung gian cho su lién két virut véi cac thu theé té bao, trong khi glycoprotein F tao dicu
kién cho su dung hop virut vd1 mang té bao, cho phép cac ribonucleoprotemn virut xam

nhap vao té bao chét (Lopez va cac cong su (1998) J. Virology 72:6922-6928).

Theo mot phuong an cua sang ché, cac glycoprotein vo RSV duwoc chon lam cac

khing nguyén. Glycoprotein vo RSV ¢ nguoi, chang han nhuglycoprotein RSV F hodc
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glycoprotein G, co thé duoc su dung.
3. Cac virut Orthomvxoviridae lam cac khang nguyén

Ho Orthomyxoviridae bao gom Influenzavirus A, Influenzavirus B. Influenzavirus C
va cac giéng khac.

Céac lay nhiém virut cim A, B va C chu yéu dua vao hai proteoglycan vo:
haemagglutinin (HA) va neuraminidaza (NA), hai proteoglycan vo nay chiu trach nhiem
cho su gén két virut va su xam nhap té vao vao cac hat virut. Lay nhiém virut cim duoc
kich hoat boi su gan két cua protein haemagglutinin (HA) véi cac thy thé té bao co chua
axit sialic (cac glycoprotein va cac glycolipid) trén bé mat cua virion. Protein
neuraminidaza (NA) lam trung gian cho qua trinh xir 1y thu thé axit sialic va su xam nhap
cua virut vao céc té bao phu thudc vao cytokinesis trung gian thu thé phu thude HA (Patent
Trung Qudc s6 CN103865892B).

Theo mot phuong an cua sang ché, protein haemagghutinin (HA) cim A HSN 1 duoce

su dung lam khang nguyén, va protein haemagglutinin (tiéu don vi HA1) com A HSN!I

cung co thé duogc su dung lam khang nguyén.
4. Cdc virut Filoviridae 1am cac khang nguyén

Filoviridae duoc dai dién boi cac ebolavirus cua giong Ebolavirus va cac

marburgvirus cua giong Marburgvirus.

Chi protein ¢c6 mat trén bé mat cua cac Ebolavirus 1a glycoprotein (GP). Trime cua
GP1, 2 tao ra gai bé mat cua virut nay va bao g6111 hai tiéu don vi, GP1 va GP2, duoc lién
két bai cac lién két disulfit (Volchkova, VA va cdc cong sir, (1998), Virology 250:408-414:
Falzarano, D. va cdc cong sw (2006) Chembiochem 7: 1605-161 1). GP1 duoc biét 1a lam
trung gian cho sy gan két virut v&i cac té bao chi va GP2 lién quan dén su dung hop mang
(Sanchez, A. va cac cong sw, (1996), Proc Natl Acad Sci USA 93:3602-3607: Alazard-
Dany, N. va cdc cong suw, (2000), J. Gen. Virol. 87: 1247- 1257).

Theo mot phuong an cua sang che, glycoprotein (GP) cua Ebolavisus nay duoc chon
lam khang nguyén. Chang han nhu mién cau triic ngoai bao GP, cac protein GP tieu don vi
(GP1 va/hoac GP2).

S. Céc virut Flaviviridae 1am cac khang nguyén

Ho Flaviviridae cua cac virut chu yéu bao gom giong Flavivirus, Pestivirus.,
Pegivirus and Hepacivirus, trong do Flaviviridae bao gom virut Zika (ZIKV), sot xuat
huyeét (Dengue fever - DV), virut West Nile, virut viém ndo nhat ban va virut sot vang.

Hepacivirus bao gdbm virut viém gan C (HCV).

Protein vo Flavivirus dong vai tro quan trong trong qua trinh lay nhiém virut vao (¢

bao chu, lam trung gian cho su xadm nhap cua virut nay vao té bao vat chu nay. Protein vo
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Flavivirus nay g61n c6 ba mién vo cau tric rieng bict I, 11 va Il (EDI, EDII va EDII). EDI
la mién trung tam cau tric cua protein vo ndy lam on dinh dinh hudng tong the cua protein
ndy, va cac vi tri glycosyl hoa trong EDI ¢6 lién quan dén su san xuat virut, do nhay pH va
su xam lan than kinh. EDII déng vai tro quan trong trong su dung hop mang do cac uu
diém mién dich hoc cua cac epitop vong dung hop va cac epitop d6i xung hai bén vo
(envelope dimeric epitope). Ngoai ra, EDIII la dich chinh dé trung hoa cac khang the
(Xingcut Zhang va cac cong su, (2017) Viruses. 2017 Nov; 9(11): 338, Structures and

Functions of the Envelope Glycoprotein in Flavivirus Infections).

Protein vo virut Zika ("E" hodc "EP") bao gom ba mién céu tric riéng biét. E mién
céu trac 1 (E-DI) 1a mién cdu trac trung tam to chice toan bo cau tric protein E. E micn cau
trac IT (E-DII) duogc tao ra bot hai vong mo rong nho ra tu E-DI va nam trong cac (i o E-
DI va E mién cau trac T (E-DIII). E-DIII la mién ciu trac giong globulin mién dich. tao
ra cac phan nhé nho trén bé mat cua cac hat virus truong thanh, nhan, hinh cau va dugc
cho la tuong tac voi cac thu thé té bao trén cac té bao dich (Cong b6 don sang ché Trung
Qudc 6 CN109996560A).

Bo gen ARN HCV ma hoa protein da monome don i¢ phan cit thanh ba protein cau
trac (161, cac glycoprotein E1 va E2) va bay protein khong co cau tric (p7. NS2, NS3,
NS4A, NS4B. NS5A va NS5B) khi dich ma hoac sau dich ma. Cac protein vo nay. cac
glycoprotein E1 va E2, tao ra cac heterodime va céu thanh nén cac protein vo virut, cac
protein nay dong vai tro quan trong trong vi¢c lam trung gian cho xam nhap va su tao hinh
cua virut va khi virut nay di vao té bao vat chu nay. Cac proteoglycan vo virut viém gan C
lién két voi cac protein cu thé trén bé mat té bao gan ciia vat chii nay dé bat dau qué trinh
xam nhap. Qua trinh nay lién quan dén sd luong lon cic thu thé/cac dong thy the cua vat
chu. Trong do, E2 la proteoglycan vo cua HCV chinh va tuong tac truc tiép voi thu thé/dong
thu thé. T lau, ngudi ta cho rang E1 khong tuong tac truc tiép v6i thu thé vat chu trong
qué trinh nay, ma E1 tao ra sy dung hop mang két hop vai E2 bang cach duy tri hinh dang
E2 chuc nang can thiét dé lién két véi thu thé (Yimin, Tong. va cac cong su. ( 2018) Front
Immunol. 2018; 9: 1411. Role of Hepatitis C Virus Envelope Glycoprotein E1 in Virus
Entry and Assembly).

Theo mét phuong an cua sang ché, protein vo cua virut Zika E-DIIT duge chon lam
khang nguyén.

Theo mot phuong an ctia sang ché, glycoprotein vo ctia virut viéem gan C E1 va/hodc
E2 dugc chon lam céc khang nguyén.

Cac khang nguyén virut dugc md ta trén day trong phan nay co thé thu duoce bing
cach chiét xuat cac mam bénh tu nhién hoac béng cach tai to hop di truyén. Phien ban sua

doi cua cac khang nguyén nay, vi du: cac manh hodc cac bién thé sinh mién dich cua cac
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khang nguyén nay cung nhu la vi du: cac protein dung hop cua cac khang nguyen nay voi
cac the da duoc tinh ché hodc vai cac manh Fe khang thé, co thé dugce su dung theo sang

ché.

Céc polysacarit co thé 1a cac polysacarit vi khuan chang han nhu polysacarit vo thong
thuong cua Neisseria encephalitis, polysacarit vo cua Haemophilus influenzae b,
polysacarit vo cua Streptococcus pneumoniae, polysacarit vo cua Staphvlococcus aureus
Nhom B, cling nhu 1a dextran va mannan va v.v.. Cac polysacarit nay ciing ¢6 thé la cac
polysacarit thu dugce tu thuc vat chéng han nhu tinh bot, inulin, pectin, v.v., hodc cac dan
xuat cua cac polysacarit duoc bién doi hoa hoc, chang han nhu tinh bot carboxymetyl. Cac
polysacarit nay cing cé thé 1a cac polysacarit ¢6 nguon goc dong vat, chang han nhu

chitosan va cac dan xuat cua chitosan.

Quy trinh lién hop protein polysacarit la nhu sau: polysacarit nay duoc tao ra dé mang
nhom hoat dong phan ing bdi phan tng hoa hoc. Sau do, cac nhém hoat dong nay phan
ung voi cac nhém phan tng hoa hoc trén phan ti protein nay chang han nhu cac nhom
amino, carboxyl, sulthydryl, vong imidazol trén histidin, vong indol trén tryptophan. vong
phenyl trén tyrosin, vong phenyl trén phenylalanin, vong hydroxyl trén serin va glutamin

va asparagin dé tao ra cac lién két cong hoa tri.

Mot phuong phap tao lién hop cac polysacarit vao cac phan twr protein la oxy hoa
polysacarit nay béng natri periodat dé tao ra nhom andehyt trén polysacarit nay, nhom nay
phan mg voi nhom amin trén phan tu protein nay dé tao thanh bazo Schiff, bi khu thanh
lién két don bén v6i su c6 mat cua cac chat khir. Theo do, polisacarit nay tao ra lién két
cong hoa tri voi phan tu protein nay. Chét khtr chang han nhu natri xyanoborohvdrua ¢¢

thé dugce thém vao hé thong phan img.

Phuong phép khac dé lién hop cac polysacarit vao cac phan tr protein la phan tng
cua polysacarit nay vo1 cyanogen bromua hoac l-cyano-4-dimetylaminopyridin
tetrafloborat dé tao ra este xyanat phan ung. Nhom xyanat nay phan ung véi nhom amin
trén bé mat cua protein nay dé tao thanh cong hoa tri. Polysacarit duoc hoat hda nay ciing
c6 thé duge phan (mg dau tién vai nhanh lién két nhu hexandiamin, hexandihydrazit, v.v.
Sau do, san pham nay duoc phan tng véi protein khi c6 mat chat ngung tu dé tao thanh
lién két cong hoa 1.

Polysacarit ciing ¢6 thé duoc kich hoat bang cac thude thir hoa hoc khac va sau do
dugce phan ung véi protein dé tao thanh lién hop. Chéang han nhu epiclohydrin, triazin,
diazin, divinyl sulfon va cac thuoc thir khac da duoc biét 1o trong linh vuc nay.

Dé cai thién tinh sinh mién dich cua lién hop khang nguyén glyco-protein/peptit theo
sang ché, chat mang protein co thé duoc thém vao phan g cua sacarit nay voi lién hop

khang nguyén protein/peptit nay dé tao thanh lién hop chat mang protein khang nguyén
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glyco-protein/peptit. Chat mang protein nay c¢é thé la giai doc to6 uén van, manh C cua giai
doc tdo uon van, dot bién khong ddc cua giai doc t6 uon van, giai doc to bach hau, CRM 197,
cac thé dot bién khong doc khac cua giai doc to bach hau, uu tien CRM 197, duoc su dung

pho bién trong cong nghi¢p vac-xin.
Cac che phdam sinh mien dich theo sang che

Theo mot phuong an, ché pham sinh mién dich theo sang ché con bao gom it nhit
mot trong sb ta chat, chét dém, chét bao ve dong lanh, muéi, cation hoa tri hai, chat tﬁy rua
khéng ion, chat irc ché oxi hoa gde tu do, chat pha loang hodc chat mang. Theo mot phuong
an, ta chat trong ché pham sinh mién dich theo sang ché la ta chat nén nhom. Theo mot
phuong an, ta chat nay 13 ta chat nén nhém duoc chon tr nhom phdt phat, nhém sunphat

va nhém hydroxit. Theo mét phuong an, ta chat nay la nhom phot phat.

Ta chat la chat giap tang cuong phan tmg mién dich khi duoc su dung cung vai chat
mién dich hodc khang nguyén. Céc ché pham dugc su dung theo sang ché co the co chua

hodc co thé khong chua ta chat vac-xin. Cac ta chat c6 thé dugce su dung trong cac ché

pham theo sang ché bao gom, nhung khong gid1 han o:

Céc ché pham nhii tuong dau bao gom cac nhi tuong squalen- nude, vi du MF39: T4
chat Freund hoan chinh (Complete Freund Adjuvant - CFA) va Ta chét freund khong hoan
chinh (Incomplete Freund Adjuvant - IFA); cac cong thirc saponin; To hop cua saponin va
cholesterol dé tao thanh cac hat doc ddo duoc goi la Cac phtc hop kich thich mién dich
(Immunostimulatory Complexes - ISCOM); cac Virosome va cac hat gidng virus; Ta chat
duoc su dung s€ phu thudc vao ca thé duoc su dung ché phém sinh mién dich nay, duong

dung duoc chi dinh va tan suat st dung.

Ché pham sinh mién dich nay c6 thé tuy y bao gom chat mang dugc dung. Cac chat
mang dugc dung nay bao 26m cac chit mang cua cac dong vat (bao gom nguoi cing nhu
la cac dong vat c6 vu khong phai la nguot) nhu dugce ghi nhan hoac sé duoc ghi nhat trong
céc duoc dién quoc gia. Thuat ngir "chat mang" ¢o thé duoc sir dung dé chi chat pha loang,
th chat, ta duoc hodc moi truong duoc st dung cung véi duge pham nay. Nude, cac dung
dich muéi ciing nhu la cac dung dich nuéc dextroza va glyxerol co the duoc su dung lam

cac chat mang long, dac biét cho cac dung dich tiém.

Céc ché pham sinh mién dich theo sang ché cling c6 thé bao gom mot hodc nhicu chat
diéu hoa mién dich bd sung, la cac chat lam nhiéu loan hoac thay doi hé théng micn dich
dé quan sat thay su diéu hoa 1én hodc xudng ciia mién dich thé dich va/hoac qua trung gian
té bao. Theo mot phuong an, sang ché d& xudt viéc diéu chinh tang nang luc (cac nhanh)
thé dich va/hodc qua trung gian té bao cua hé thdng mién dich. Dicu nay bao gom, vi du,

cdc ta chat hodc cac cytokin.

Cac duong diung cua cac che pham sinh mién dich theo sang ché
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Céc ché pham sinh mién dich theo sdng ché dung dé diéu tri chita bénh hoac du phong
c6 thé duoc dua vao trong co, trong mang bung, trong da hodc dudi da; hodc qua cac ming
nhéy dén miéng/thuc quan, dudng ho hép, duong sinh duc. Uu tién su dung vac-xin qua
duong mui dé diéu tri mot sd bénh nhat dinh, chéng han nhu uu tién cho bénh viém ph("ﬁi
hodc viém tai gitta. Mac du véc-xin theo sang ché c6 thé duoc tiém mot lidu duy nhat. cac
thanh phin cia vac-xin nay ciing ¢ thé duoc st dung dong thoi hoac o cac thoi diem khac

nhau. Ngoai mot duong dung don nhat, c¢o6 thé su dung hai duong dung khac nhau.

Licu luong to1 uu cua thanh phan doi véi ché pham sinh mién dich cu thé co the duoc
xac dinh bang cac nghién ctru tiéu chuan lién quan dén viéc quan sat phan ung mién dich
thich hop ¢ céac ca thé. Sau khi tao mién dich ban dau, cac ca thé co th¢ nhan duoc mot

hodc mot vai lan mién dich tang cuong theo khoang thoi gian thich hop.
Sw dung cdc che pham sinh mién dich theo sang che

Cac lién hop khang nguyén protein/peptit va cac ché pham sinh mién dich theo sang
ché ¢ thé phong ngira hodc diéu tri cac bénh do cac mam bénh gdy ra chang han nhu cic
virut corona, cac paramyxovirus, cac orthomyxovirus, cac filovirus va cac flavivirus, va
dac biét hon la cac virus SARS-CoV-2 va/hoiac MERS-CoV, virut hop bao gay bénh ho hap

O nguol, virut cum B, virut cam A HSN1, virut Ebola, virut Zika va/hodc virut viém gan .
Cac twr viet tat trong sang che

SARS-COV-2 RBD-mFc: protein dung hop Fc chudt - vung Lén két - thu thé protein
gai cua virut corona SARS-CoV-2;

SARS-COV-2 RBD-his: vung lién két thu thé protein gai cua virut corona SARS-
CoV-2 vo1 the 6-histidin;

MERS-COV RBD-his: vung lién két thu thé protein gai cua virut corona gy hoi

chung hé hép Trung Dong vai the 6-histidine tag;
RSV-gpG: Glycoprotein G cua virut hgp bao ho hap ¢ nguoi;
HCV-E1: Glycoprotein vo E1 cua virut viém gan C;
HCV-E2: Protein E2 vo cua virut viém gan C;
flu-B-HA1: Protein Hemagglutinin Ciim B (Tiéu don vi HA 1) ;
HSN1-HA: Hemagglutinin Cam A H5N1;
Ebola-GP: v Glycoprotein (Mién lién két thy thé) cua virut Ebola;
Ebola-GP1: Glycoprotein GP1 cua virut Ebola;
ZIKV-E: protein vo cua virut Zika (Mién [11);

PS14: polysacarit vo cua Streptococcus pneumoniae serotyp 14
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PS7F: polysacarit vo cua Streptococcus pneumoniae serotyp 7F
Alum: ta chat nhom, trong truong hop nay la ta chat nhom phdt phat.
Vi du thwe hién sang ché

Vi du 1: Didu ché polysacarit vo cua Streptococcus pneumoniae serotyp 14 (PS14) va 7F
(PSTF)

Cac hat Streptococcus pneumoniae Serotyp 14 la ATCC 6314 va cac hat
Streptococcus pneumoniae serotyp 7F la ATCC 10351,

Thém 0,5 mL hat Streptococcus pneumoniae duge bao quan bang glyxerol vao 500
ml moi truong Hoeprich (V.M. Goncalves, Optimization of medium and cultivation
conditions for capsular polysacarit productionby Streptococcus pneumoniae serotyp 23F,
AllpMicrobiolBiotechnol (2002) 59:713-717) ¢ 37 °C trong may lac 6 toc d6 150 vong/phut
trong khoang thoi gian tir 10 gior dén 16 gio va nglng nudi céy khi OD600 cao hon 1.0,
Thém 0,6 g natri deoxycholat vao, tron déu va dé yén trong 2 gio hoac lau hon dé Iy giai
hoan toan vi khuan. Ly tam o téc do 14000 g trong 30 phut, loai bo dich noi phia trén va
co ddc bang siéu loc vai 100 kDa dén 1/10 thé tich ban dau, khoang 400 ml. Thém tir tur
dung dich axit axetic 36% vao dich ¢é dac nay va diéu chinh dén do pH 3.5. Dé trong 2
gio, ly tam & toc dé 14000 g trong 30 phit, loai bo 390 ml dich noi phia wén va tron voi
130 ml etanol khan va dé qua dém. Ngay hom sau, ly tam dich noi phia trén o toc do 14000
g trong 30 phat. thém 780 ml etanol khan vao dich néi phia trén nay va dé yén qua dém.
Ngay hom sau, loai bo dich n6i phia trén sau 30 phat ly tim & toc do 14000 g. Thém 300
ml dung dich etanol 75% vao chat két tua va tao huyén phu chat két tua nay va sau do ly
tam lai & toe do 14000 g trong 30 phut. Loai bo dich noi phia trén va hoa tan chat két tua
nay trong 10 ml nudc dé kiém soat ndng dé polysacarit trong dung dich nay 16n hon 10

mg/ml. Dung dich thu dugc la dung dich polysacarit vo cua Streptococcus pneumoniace.
Vi du 2: Thuy phan, kich hoat mirc do hoat hda cao va thip cua cic polysacarit

Polysacarit nay la Streptococcus pneumoniae scrotyp 14 (PS14) va polysacarit vo 7F
(PSTF) duoc diéu ché trong Vi du 1 hodc dextran (dextran, Sigma, 00894, giong nhu dudi
day).

2.1 Thuy phan polysacarit.

Thém 10 mL dung dich polysacarit vo da dugc tinh ché 10 mg/ml vao 0,86 ml dung
dich axit axetic 36%. nong d6 cudi cling cua axit axetic trong dung dich nay la 500 mM.
Sau khi dun cach thuy ¢ 90 °C trong 2 gi0, thém dung dich NaOH 1 M vao dé trung hoa

dén do pH nam trong khoang tir 6 dén 7 dé thu duoc mau thu polysacarit b thuy phan.

Phan tir luong cua polysacarit PS14 duoc xac dinh bot HPLC-MALS la khoang 500
KDa va khoang 300 KDa sau khi thuy phan.
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Phan tu lugng cua polysacarit vo PS7F 1a khodang 700 KDa va khong bi thuy phan.
Dextran khong bi thuy phan.
2.2 Muc do hoat hda cao cua cac polysacarit.

Thém 100 mg natri periodat vao 10 mL dung dich polysacarit 10 mg/ml, tron déu va
dé phan ung trong 1 gio trong bong toi. Lay cot sac ky ly tam co chira S ml gbi Sephadex
G 25 va thém 10 ml dung dich dém Na,HPO4 50 mM do pH = 7,0 vao. Chat dém nay chay
qua ¢t nay nho trong luc cua no. Sau do, cot nay duogc dat trong may Iy tam va lv tam
trong 2 phut o toe do 1000 g. Sau d6, thay thé ong thu ¢t boi éng thu mai va phu 1 ml dung
dich polysacarit dugc oxy hoa b§11g natri periodat 1én cot ly tam va ly tam lai o toc do 1000
¢ trong 2 phut. Nuoc thai dugce thu thap tu ¢t nay 1a dung dich polysacarit da duoc kich

hoat hoat hoa cao.
2.3 Kich hoat muc do heat hoa thap cua céac polysacarit.

Thém 30 mg natri periodat vao 10 mL dung dich polysacarit 10 mg/ml va tron déu.
Lay cot sac ky ly tim co chtia 5 ml g6i Sephadex G 25 va thém 10 ml dung dich dém
NaHPO4 50 mM do pH = 7,0 vao. Sau do, dat cot nay trong may ly tam va ly tam trong 2
phit ¢ toc d6 1000 g. Sau do, thay thé 6ng thu cii boi ong thu moi va phu I ml dung dich
polysacarit duoc oxy hoa bang natri periodat 1én cot va ly tam lai trong 2 phut ¢ toc do
1000 g. Nudc thai duoc thu thap tu ¢t nay la dung dich polysacarite duoc kich hoat hoat

hoa thap.
Vi du 3: Khang nguyeén protein/peptit dugc tao lién hop vo1 polysacarit

Khang nguyén protein/peptit duge st dung nay la vung lién két thu thé protein gai
cua virut corona va polysacarit nay la polysacarit vo hoac dextran cua Streptococcus
pneumoniae. Cac thanh phan, cac ham luong va cac thé tich cu thé duoc thé hién trong

Bang 1.

1. Trao do1 dém protein thu thé gai cua virut corona: lay 5 mg protein thu thé gai cua virut
corona va trao doi vao dém 50 mM Na>HPO4 do pH 7,0, bang cach su dung ong sicu loc

30,000 MW va nong do cuoi cung cua protein dugc trao do1 duoc yéu cau phar =10 mg/mL.

2. Protein thu thé gai cua virut corona va su lién hop polysacarit: thém 3 mg protein thy
thé gai cua virut corona vao polysacarit vé hodc dextran cua Streptococcus pneumoniae
duoc hoat hoa theo Bang 1 va bo sung dung dich dém Na,HPO4 50 mM do pH 7,0. trong
thé tich cudi cting duoc thé hién trong Bang 1. Thém dung dich natri borohydrit 10 mg/mL
vao dung dich phan ung nay (0,15 ml vao 0,6 ml h¢ phan tmg va 0,375 ml vao 1,5 ml he
phan ung) va thuc hién phan ung nay trong 2 gio ¢ nhiét do phong. Sau do, loc vo trung
lién hop nay qua dng siéu loc 100000 MW véi su trao do6i gap 10 lan dém PBS dén thé tich

siéu loc cuoi cung nho hon 2 ml. Su dung bo loc 0,22 um dé loc cac mau thu co dinh mot
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cach vo trung va bao quan cac mau thu nay o4 ° C.

3. Xac dinh phan tu luong cua lién hop bang cach su dung HPLC-MALLS. Cac két qua

duoc thé hién trong Bang 1.

Bang 1. Cac diéu kién phan tng cua mot vai lién hop va cac phan tu luong cua cac san

pham cua cac lién hop nay

T i
Muc do | Luong Phan tu Tong natri } Phan o |
. ‘ [
- Khéang | hoathoa | khéang | luong cia | Polysacarit | thé [xyanoborohy| luong cua |
Lién hop Polysacarit ‘ . ) B §
nguyén cua nguyén| polysacarit (mg) tich drit 5SM lién hop |
polysacarit| (mg) (kDa) (ml) (nh (kDa) ‘
1
SARS- | . 1
SARS- ! | i ;
COV-2 ‘ |
COV-2 ] ‘
RBD-mFc - PS14 thap 3 322 0.3 0, 3.6 I ‘
RBD - |
PS14 Conj- i
mkFc ‘
|
l ;
| 4
SARS- |
SARS-
cov-2 |
| COV-2 ) 1
RBD-mFc - PS14 thap 3 322 0.6 0.6 | 3.0 V077
| RBD - |
PS14 Conj- »
mkc
2
SARS-
SARS- [ |
COV-2 ;
COV-2 ) ‘ |
RBD-mFc - PS14 thap 3 526 1,5 | 1.5 Y 1059
RBD- 3
PS14 Conj-
mkc
3 |
SARS- 3
SARS-
COVv-2
COV-2 )
RBD-mFc - PS14 thap 3 526 1,5 0.6 3.6 4449/1090 |
RBD- |
PS14 Conj- |
mFc !
4
SARS-
SARS-
COV-2
COV-2 PS14 cao 3 355 1,5 0.6 3,6 4716
RBD-his -
RBD-his
PS14
SARS- | SARS 1334012328/
COV-2 COvV-2 PS14 cao 3 355 1.5 0.6 3.0 S0
7
RBD- . -
RBD- mFc¢| RBD ]
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-PS14 mkC T ( I i
| |
I i ]
SARS- ’ |
SARS-
COV-2
COV-2 | PS7F cao 3 9 1,5 0,6 3.6 9214
RBD-hi s-
RBD-his ‘j
PSTF j
SARS-
SARS-
COV-2
COV-2 | Dextran cao 3 257 1,5 0,6 3.6 ‘ 93524
RBD-his - | ‘
RBD-his (
dextran | |
| MERS- | MERS- B w
| |
iCOVRBD— cov PS14 cao 3 154 15 0.6 3.6 1300 %
| !
' his -PS14 | RBD-his | | |
{ | |
| ] e

* biéu thi phan tr luong cta ba dinh cta su ¢6 dinh duoc xac dm 1bo1 HPLC MA LLS

MERS-COV RBD-his (nguon: Beijing Sino Biological, Inc... 40071-VO8B1), cac

protein khac duoc diéu ché boi chinh cac tac gia sang ché.

Vi du 4. Khang nguyén protein/peptit va chét mang protein duoc tao lién hop voi
polysacarit

Khang nguyén protein/peptit duge su dung nay la SARS-COV-2 RBD, vung lién két
thu thé protein gai cta virut corona, vat truyén protein nay la CRM197, va polysacarit nay
14 polysacarit vo cuia Streptococcus pneumoniae. Thanh phan cy thé, ham luong va thé tich

duoc thé hién trong Bang 2.

CRM 197 14 bién thé cua doc t6 bach hau (Efficient CRM197-mediated drug targeting
to monocytes, Journal of Controlled Release 158 (2012) 139 -147). Vung lién két thu the
protein gai cua virut corona va CRM197 dugc dong lién hop véi polysacarit vo cua
Streptococcus pneumoniae serotyp 14. Qua trinh hoat hoa polysacarit nay duoc tién hanh
nhu trong Vi du 2.2. Lay 1,5 mg polysacarit, 2,7 mg vung lién két thu thé protein gai cua
virut corona va 0,3 mg CRM197 va tao lién hgp theo quy trinh tuong tu nhu trong Vi du
3. Céc diéu kién phan Umg cta cac lién hop nay va cic phén tir lugng cta cée san pham cua

céc lién hop nay duoc thé hién trong Bang 2.

Bang 2: Céc diéu kién phan tung cua cac dong lién hop SARS-COV-2 RBD va CRM197

va cac phan tu luong cua cac san pham cua cac dong lien hop nay

Chat Phén tu \Ton : natri ! Phan tir 1
Khéng Luong | f
) Khang | _[Murc do mang | luong cua thé |xyanoborohy| luong cua |
Lién hop  |Polysacarnit [nguyén _ _ polv@auu it| ‘ o | ‘
nguyen hoat hoa (mg) protein | polysacartt | tich | drit5SM b dien hop |

mg ](1 |
- (mg) (kDa) ‘ (mh) J (uh) o (kDa |
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(SARS- l i

COV-2 | SARS- ; ‘

RBD- | COV-2 | PSI4 | cao | 2,7 | 03 355 1,5 0.6 3.6 3340
his+CRM1|RBD-his |
97)-PS14 |
(SARS- }

COV-2 | SARS- f |

RBD- | COV-2 ) 127202163/
cever | rep. | PS14 | cao | 27 | 03 355 1.5 0.6 3.6 ‘ e
M197)- mFc ] { E

PS14 { |

| _

Vidu 5. Tinh sinh mién dich cua cac lién hop vung lién két thu thé protein gai cua virut
corona - polysacarit

Cac lién hop vung lién két thu thé protein gai cua virut corona - polvsacarit dugc su
dung duoc thé hién trong céc Bang tu 3 dén 6.
5.1 Diéu ché cac ché pham sinh mién dich

Cac ché pham sinh mién dich dugc diéu ché bang cach su dung protein vung lién keét
thu thé protein gai cua virut corona hodc céac lién hop dugc diéu che trong Vi du 3 hoac Vi
du 4 lam céac khang nguyén.
5.1.1 bicu che ta chat MF59

Chuan bi 200 ml dung dich natri xitrat 10 mM (do pH 6,5 duogc diéu chinh bﬁng HCH
va thém I ml Tween 80 (Nanjing Well Pharmaceutical CO., LTD) va tron déu dé hoa tan.
Lay 10 ml squalen (Merck) va thém 1 ml Span 85 (Zhaoqing Chaoneng Industrial Co., Ltd.)
vao va tron déu dé hoa tan. Tron hai dung dich trén day nay va dong nhat 3 1an bang cach
st dung thiét bi dong nhét ap suit cao (AH-PILOTATS) dat & 80x 10° Pa (800 bar) dé thu
duoc nhil tvong dong nhat la ta chat MF59.

5.1.2 Diéu ché ta chat MFS9 ¢6 chira monophosphatidyl lipid A (MPL)

Phan tan 10 mg MPL (MERCK L6895) trong 10 ml chat dém natri xitrat (10 mM, do
pH 6,5). Thém 4 ml tac chat MF59 khac vao 1 ml huyén phu MPL va tron dé thu duoc ta
chat MF59 ¢ chtra MPL.

5.1.3 biéu ché cac ché pham sinh mién dich ta chat nhom

Pha loang khang nguyén nay dén 116ng dé 0,02 mg/ml hodac 0,06 mg/ml (xeét ve

peptit/protein, sau day) bang PBS va pha loang ta chat nhom (Beijing Nuoning
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Biotechnology Co., Ltd.) dén I mg/ml bang PBS. Khdng nguyén va ta chat nhom da duoc
pha loang nay dugc tron voi cac thé tich bang nhau. Nong do protein cua khang nguyen

nay trong ché pham sinh mién dich nay tuong tmg 1a 0,01 mg/ml hodc 0,03 mg/ml.
5.1.4 Diéu ché cac ché pham sinh mién dich ta chat MF59

Pha loang khang nguyén nay véi PBS dén nong do lan luot 1a 0.02 mg/ml hoac 0.06
mg/ml, va tron khang nguyén da dugc pha loang nay vori thé tich tuong duong cua ta chat
MFS59. Nong do protein cua khang nguyén nay trong ché pham mien dich nay twong ung

la 0,01 mg/ml hodc 0,03 mg/ml.
5.1.5 Diéu ché cic ché pham sinh mién dich ta chat MF59 ¢o chia MPL

Pha loang khang nguyén nay voi PBS dén nong do lan lugt 1a 0,02 mg/ml hoac 0,06
mg/ml, va tron khang nguyén da dugc pha loang nay voéi thé tich tuong duong cua ta chat
MF59 co chira MPL. Nong d¢ protein cua khang nguyén nay trong ché pham mién dich

nay tvong tng 1a 0,01 mg/ml hoac 0.03 mg/ml.
5.1.6 Biéu ché cac ché pham sinh mién dich ta chat hon hop gom MFS9 va ta chat nhom

Tron 1.5 ml ta chit nhom va 1,5 ml ta chit MF59 va sau do thém 0,18 ml khang
nguyén ¢ nong d6 1 mg/ml vao. Nong do protein cua khang nguyén nay trong ché pham

mién dich nay 1a 0.03 mg/ml.
5.2 Chuot duoc tao mién dich.

Chudt duoe chon tir cac con chudt Balb/c tir 4 tuan tudi dén 6 tuan tuoi va duoc tiém
trong mang bung 0,1 ml ché phdm mién dich ¢ nong d6 0,01 mg/ml hodc 0,03 mg/ml nhu
duoe mé ta trong Vi du 5.1 va duoc tao mién dich vao ngay 14 va ngay 28 tuong tng. Lay
mau tir cac O mat vao cac ngay 7, 21 va 35 dé xac dinh cac hiéu gia khang thé huyét thanh

va cac hi¢u gia trung hoa.
5.3 Thu nghiém hi¢u luc cua huyét thanh

5.3.1 Thu nghiém hiéu luc cua huyét thanh khi khang nguyén nay la SARS-COV-2 RBD
hoac protein dung hop cua SARS-COV-2 RBD

Su dung protein SARS-COV-2 RBD-mFc nong do 5 pg/mL (SinoCelltech Ltd.. toan
van) dé phu 1én dia 96 giéng ¢ muc 100 ul/giéng trong 2 gio & nhiét do phong, va rira cac
dia nay va dong bang 2% BSA trong 1 gio ¢ nhiét do phong, bang cach su dung
CD155(D1)-mFc (SinoCelltech Ltd., toan van) lam mau d6i chung khong lién quan co
cung thé. Pha lodng huyét thanh can thir nghiém (dugc diéu ché trong Vi du 5.2) thanh cac
d06 pha loang khac nhau (cac do pha loang chinh xac duoc thay doi tuy thude vao thoi gian
duoc thiét lap dé thu thap mién dich, vi du, cac do pha lodng 1000 lan, 8000 lan. 16000 lan.
32000 lan) bang cach st dung PBS ¢6 chtra 0,1% albumin huyét thanh bo (bovine serum

albumin - BSA), va su dung huyét thanh chudt da duoc tao mién dich véi SARS-COV-2
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RBD-mFc lam mau déi chimg duong, su dung huyét thanh chudt ¢6 dich mién dich khong
lién quan (huyét thanh khang - CD70, Beijing Sino Biological, Inc.) lam dbi chung am.
thém dong thoi huyét thanh can duoc thir nghi¢m va khang thé tha phat phat hién IeG
F(ab)>/HRP khang chuét tu dé (Beijing Sino Biological, Inc.) ¢ cac do pha loang khac nhau
vao, moi loai 100pl/giéng. ODusp & mirc pha loang nhat dinh chi bao hiéu gia khang thé

nay.

5.3.2 Thu nghiém hiéu lyc cua huyét thanh khi khang nguyén nay la MERS-COV RBD
hoac protein dung hop cua MERS-COV RBD

Trong thu nghiém huyét thanh mién dich MERS-COV RBD-his, phu MERS-COV
RBD-his (Beijing Sino Biological, Inc., 40071-VO8&B1) Ién dia ma khdong co doir chung
duong hoac doi chimg am. Cac budce khac 1a giong nhu thu nghiém 5.3.1 (rén day.

5.3.3 Céc két qua thu nghiém hiéu lue cua huyét thanh

Céc két qua cua thu nghiém hiéu luc huyét thanh dugc the hi¢n trong cac Bang 3 -5
va cac Fig. 1-4.

Hicu luc cua t6 hop mién dich ta chat nhom dugce thé hién trong Bang 3 do1 vor chuot
duoc tao mién dich trong 35 ngay ¢ huyét thanh co cac do pha loang 8000 lan.

Bang 3: Hiéu luc huyét thanh cua cac ché pham sinh mién dich ta chat nhom trong chuot

sau 35 ngay (cac két qua sau 35 ngay tao mién dich)

Khine neuya Liéu luong mién Do pha loang 8000 lan cua |
& hEtyen dich (pg) huyét thanh (ODyso) |
SARS-COV-2 RBD-mFc 1 0,319
SARS-COV-2 RBD-mFc 3 0,591
SARS-COV-2 RBD-mFc-PS 14
. 3 0,609
Conj-1
SARS-COV-2 RBD-mFc-PS 14 1 . |
LIl |
Conj-2 ;
SARS-COV-2 RED-mFe-PS 14 . 0 544
Conj-2
SARS-COV-2 RBD-mFc-PS14 N
A 3 1,348
Conj-3
SARS-COV-2 RBD-mFc-PS 14 |
| 1 1,384
Conj-4
SARS-COV-2 RBD-mFc-PS14 3 0.950 |
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Conj-4
SARS-COV-2 RBD-his 3 0.171 N
SARS-COV-2 RBD-his -PS14 3 1.694
SARS-COV-2 RBD-his-CRM197-

3 1,403

PS14 |
SARS-COV-2 RBD-mFc -PS14 3 | 224

SARS-COV-2 RBD-mFc- |

| 3 0.839 |

CRM197 -PS14 ;

Cac két qua hiéu luc cua ché pham sinh mién dich SARS-COV-2 RBD-his-PS14 14
chit nhom/MFS9/MF59-nhém/MF359-MPL vao Ngay 35, huyét thanh co cac do pha loang
32000 lan duoc thé hién trong Bang 4.

Bang 4: Hicu luc huyét thanh cua lién hop SARS-COV-2 RBD-his -PS514 khi dugc két

hop voi cac ta chat khac nhau (cac két qua mién dich Ngay 35, liéu lugng mién dich 3

Hg)
T4 chit Po pha lodng 32000 1an ciia huyét thanh (ODusy) Il
, .
Ta chat nhom 0,423 ]
—
MF59 1,052 |
MF59-nhom 1114 o Nﬂ‘
MF59-MPL 1111 ]

Hiéu luc huyét thanh cta ché phém mién dich ta chat MF59 nay o chuot dugc tao
mién dich vao Ngay 21 & huyét thanh co cac d6 pha loang 8000 lan duoc thé hién trong
Bang 5.

Bang 5: Hiéu luc huyét thanh cua cac ché pham sinh mién dich ta chat MF59 (Ngay 21

sau khi mién dich, liéu mién dich 3ng)

Do pha loang 8000 lan cua huyét th;&hnﬁ—
Khang nguyén \
ne ngty (ODuso)
SARS-COV-2 RBD-his-PS7F 3%
. SARS-COV-2 RBD-his-dextran 1.040
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(2
o
N

MERS-COV RBD-his-PS14 1,

5.4 Thu nghiém hi¢u luc trung hoa

Pha loang mau thu huyét thanh chuot thu duoc trong Vi du 5.2 theo kinh nghiem mot
s6 1an nhat dinh (vi du: pha loang 500 1an) va tron v6i pseudovirus 2019-nCoV PSV (China
Academy of Food and Drug Administration) véi thé tich bang nhau, su dung ciing mot mau
thir khac ma khong co huyét thanh lam mau doi chimg duong va mau thur khiac khong co
pseudovirus lam mau ddi chimg am, va u & 37 °C trong | gio trude khi nhiém dong thoi
v&i cac té bao Vero E6 hodc 293FT/ACE2 (SinoCelltech Ltd.). U cac té bao nay ¢ 37 © €
vo1 5% COs trong khoang thoi gian tur 20 gio dén 28 gid sau khi lay nhiém va do cac gia
tri RLU wén may do phat quang vi tam. Dua theo % tc ché trung hoa = (lg (RLU d6i ching
duong) - lg (RLU mau thu))/(lg (RLU d6i ching duong) - Ig (RLU dbi chimg am)) x 100%,

de tinh ty 1€ uc ché trung hoa.
Cac két qua vé hiéu luc trung hoa cta huyét thanh tir cac chuot duoc tao mién dich
bang cac ché pham sinh mién dich khac nhau dugc thé hién trong Bang 6 va Fig. 3
Bang 6: Hiéu luc trung hoa cua cac ché pham sinh mién dich (cac két qua Ngay 35, licu

lugng mién dich 3 pg)

Ut ché trung hoa ¢ d6 Uc ché trung hoa o do
Khang nguyén pha loang 500 lan cua | phaloang 1500 lan cua
huyét thanh nay (%) huyét thanh nay (%)
SARS-COV-2 RBD-mFc 36,7 ---
SARS-COV-2 RBD-mFc-PS14 561
Conj-1 ’
SARS-COV-2 RBD-mFc-PS14 647
Conj-2 ’
SARS-COV-2 RBD-mFc-PS 14 ue |
Conj-3 °
SARS-COV-2 RBD-mFc-PS14 90.6
Conj-4 ’
SARS-COV-2 RBD-his 16,2 ---
SARS-COV-2 RBD-his -PS 14 90,3 40
|
SARS-COV-2 RBD-his- | |
100 65
CRM197-PS14 !
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SARS-COV-2 RBD-mFc -PS14 59,8 ; 3 |
SARS-COV-2 RBD-mFc- _ —
59,3 12,75 |

CRM197 -PS14 |

|

Vidu 6. Tang cuong tinh sinh mién dich cia mot vai khang nguyén virut boi cac polysacarit

Mot vai khang nguyén virut, nhu dugce thé hién trong Bang 7 (tat ca deu do Berjing
Sino Biological, Inc. cung cap), dugc chon va dugec tao lién hop véi PS14 polysacarit trong

cac budc sau.

Diéu ché Streptococcus pneumoniae serotyp 14 (PS14) theo Vi du 1 va hoat hoa theo
cac bude cua Vi du 2.2, trong dé diéu chinh luong natri periodat duge thém vao theo Bing
8. Tao lién hop PS14 vai chit mang protein CRM197 theo céc bude cua Vi du 3, vor ty 1¢
gilia protein va polysacarit dé tao lién hop nhu duoc thé hién trong Bang 8. Dicu ché cic
ché phé‘im sinh mién dich c6 chua ta chit nhém theo Vi du 5.1.3. Chuét duoc tao mién dich
theo Vi du 5.2 ¢ liéu luong 3 ng khang nguyén trén mot con chudt.

Tha nghi¢m hicu luc huyét thanh mién dich bé’mg cach su dung vice phu khing
nguyén tuong ung ma khéng co cac dbi chimg duong va dbi chime am va quy trinh viong
hoan toan nhu trong thu nghiem 5.3.1 trén day.

Cac hiéu luc huyét thanh mién dich cta cac lién hop khang nguyén khac nhau dugc
thé hién trong Bang 8. C6 thé thay rang doi vai hau hét cac khang nguyén. tinh sinh mién

dich tang 1én dang ké sau khi lién hop voi cac polysacarit.

Bang 7: Cac tén, cac s6 danh muc va cac ky hi¢u twong tng cua mot vai khang nguycn

virut
, , A Danh muc s6 . A h
Céc khang nguyén o , SEQ ID s6 Ky hicu |
(Sinobiological). |
Glycoprotein virut hop bao hé hap & NIiS\/—g G- |
JEOPTOTEIR VAL 9D PG RO AP 11070-V08B2 12 8P
nguoi G (His Tag) his |
- — —
Glycoprotein vo virut viém gan C El 40374-VOTH 13 HCV-E1-his
Protein E2 Vo Virut viém gan C (His «W%::‘ N WW
- 40375-VOSH 14 HCV-E2-his |
Tag)
Protein Hemagglutinin Cum B (Tiéu ; flu-B-HA I-
- o 40016-VOEH1 15 .
don vi HA1) (His Tag) his '
N N | HsNI-HA-
Hemagglutinin Cam A H5N1 (His Tag) | 11048-YVO8H1 16 ’ b
! 115
) |
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Glycoprotein virut Ebola (Mién lién két . Ebola-GP- |
. 40368-VO2H 17 . |

thu thé. Fc Tag) Fe
Glycoprotein virut Ebola GP1 (His , Ebola-GP1- |
40094-VO8H?2 18 , i
Tag) his !

—

|

Protein Vo virut Zika (Mién I1I, Fc . o
40543-V02H 19 ZIKV-E-Fe |

Tag)

Table &: Biéu kién tao lién hop va hiu luc huyét thanh mién dich cua mot vai lién hop

khang nguyén virut - polysacarit

‘ Hicu iuc i U\:'—‘
thanh \
Pha loang |
Hoat hoa Lién hop ( . 1 joans o
huyét thanh nay |
L1000 1an) |
OD450
Polysacarit . Natri Khang o
o N Polysacarit ' Polysacarit 0OD450 '
Ma so duoc lién periodat | nguyén !
mg mg i (1000 |
hop mg mg i ‘
%
HCV-E1 PS14 100 100 3 1,5 | 0.280
|
flu-B- ! i
l <
HA PSt14 100 100 3 1,5 0.810
HS5NI1- !
HA PS14 100 100 3 1.5 3,514 |
|
Ebola- i
GP-Fc PS14 100 100 3 1,5 2,259 '
Ebola- 1‘
GP1 PS14 100 100 3 1,5 | 0,439
ZIKV-E-
Fc PS14 100 100 3 1,5 3,520
PS14 100 100 3 6 0,220
PS14 100 100 3 3 0.312
HCV-E2
pPS14 100 100 3 1,5 0,301
PS14 100 100 3 0,6 0,242
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3 3 0.756
PS4 100 200 3 15 1907
RSV-
PS4 100 100 3 15 2017
gpG
PS14 100 50 3 1.5 2.060

RSV-

e 0.620
HCV-F1 0284
HCV-E2 0.298
u-B- B

HAL 1050

R ) L
SN

HA 1.705
Ebola- |
GP-Fe 2,688
Ebola- T

GP1 0.207
JIKV-E-

Fe 2.887

Cac khang nguyén dugc st dung trong Bang 8 dugc ghi lai Bang 7. trong do His-tag

khong duoc thé hién.

Theo dir liéu néu trén, tinh sinh mién dich cua cac khang nguyén protein nay da ting
lén dang ké khi chung dugce tao lién hop vai polysacarit vo cia Streptococcus pneumoniae.
Dudi céac diéu kién ta chat nhom, hi¢u luc khang thé cua liuyét thanh mién dich cua lién
hop nay dat té1 2,3 lan hiéu luc ban dau. Hoat tinh trung hoa cta lién hop nay ciing cao
hon dang ké so vdi hoat tinh trung hoa cta cic protein twong ung. Khi dugc so sanh voi ta
chat nhom, ta chat MF59, MF59 duoc tron voi ta chit nhom va ta chat MFS9 ¢6 chua ta
chat MPL, tat ca déu cai thién hon hiéu qua mién dich cua lién hop nay. Hiéu qua mién

dich hoc 1a tuong tu khi str dung polysacarit vo cua Streptococcus pneumoniae serotyp 14,

polysacarit vo va dextran cua Streptococcus pneumoniae serotyp 7F lam lién hop.
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Danh muc trinh tu
SEQ ID s6: 1
SARS-COV-2 RBD

RVOQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYN
SASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVROIAPGOQTGKIADYNY KL
PDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLY
KNKCVNF

SEQ ID sd: 2
SARS-COV-2RBD-his

RVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYN
SASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVROQIAPGOTGKIADYNY KL
PDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLY
KNKCVNFAHHHHHHHHHH

SEQ ID s6: 3
SARS-COV-2 RBD-mFc¢

RVOPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYN
SASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKL
PDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC
NGVEGFNCYFPLOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLY
KNKCVNFADDDDKAVPRDSGCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCV
VVDISKDDPEVQFSWFVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDW LK
KEFKCRVNSAAFPAPIEKTISKTKGRPKAPQVYTIPPPKEQMAKDKVSLTCMITDF
FPEDITVEWQWNGQPAENYKNTQPIMDTDGSYFVYSKLNVQKSNWEAGNTFTC
SVLHEGLHNHHTEKSLSHSPGK

SEQ 1D s6: 4
RSV-gpG

NHKVTSTTTHQDATSQIKNTTPTYLTQSPQLGISPSNPSEITSQITTILASTTPG
VKSTLQSTTVGTKNTTTTQAQPSKPTTKQRQNKPPSKPNNDFHFEVFENFVPCSICS
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NNPTCWAICKRIPNKKPGKKTTTKPTEEPTFKTAKEDPKPQTTGSGEVPTTKPTG
EPTINTTKTNITTTLLTSNTTRNPELTSQMETFHSTSSEGNPSPSQVSITSEYLSQPS
SPPNTPR

SEQID s6: 5
HCV-EI

ALEVLFQGPYEVRNVSGIYHVTNDCSNSSIVYEAADVIMHTPGCVPCVREG
NSSRCWVALTPTLAARNASVPTTTIRRHVDLLVGTAAFCSAMYVGDLCGSIFLVS
QLFTFSPRRHETVQDCNCSIYPGHVSGHRMAWDMMMNWSPTTALVVSQLLRI

SEQ 1D s6: 6
HCV-E2

ETHTTGRVAGHTTSGFTSLFSSGASQKIQLVNTNGSWHINRTALNCNDSLOQT
GFFAALFYAHKFNSSGCPERMASCRPIDWFAQGWGPITYTKPNSSDQRPYCWHY
APRPCGVVPASQVCGPVYCFTPSPVVVGTTDRSGVPTYSWGENETDMMLLNNT
RPPOQGNWFGCTWMNSTGFTKTCGGPPCNIGGVGNRTLICPTDCFRKHPEATYTK
CGSGPWLTPRCLVDYPYRLWHYPCTLNFSIFKVRMYVGGVEHRLNAACNWTRG
ERCNLEDRDRSE

SEQ ID s6: 7
flu-B-HA |

DRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKSHFANLKGTETRGIKC
LCPKCLNCTDLDVALGRPKCTGKIPSARVSILHEVRPVTSGCFPIMHDRTKIRQLP
NLLRGYEHIRLSTHNVINAENAPGGPYKIGTSGSCPNITNGNGFFATMAWAVPKN
DKNKTATNPLTIEVPYICTEGEDQITVWGFHSDNETQMAKLYGDSKPQKFTSSAN
GVTTHYVSQIGGFPNQTEDGGLPQSGRIVVDYMVQKSGKTGTITYQRGILLPOQKY
WCASGRSKVIKGSLPLIGEADCLHEKYGGLNKSKPYYTGEHAKAIGNCPIW VICT
PLKLANGTKYRPPAKLLKER

SEQ 1D s6: 8
H5NI1-HA

DQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLI
LRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPANDLCYPGNENDYEELKHLL
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SRINHFEKIQIIPKSSWSDHEASSGVSSACPYQGTPSFFRNVVWLIKKNNTYPTIKR
SYNNTNQEDLLILWGIHHSNDAAEQTKLYQNPTTYISVGTSTLNQRLVPKIATRS

KVNGQSGRMDFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSAIVKSEVEY G
NCNTKCQTPIGAINSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSPLTETRGL
FGATAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTOKAIDGVTNICVNSI
IDKMNTQFEAVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERTL
DFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHKCDNECMESVRNGTYDYP

QYSEEARLKREEISGVKLESIGTYQ

SEQ ID s6: 9
Ebola-GP

[PLGVVHNNTLQVSDIDKLVCRDKLSSTSQLKSVGLNLEGNGVATDVPTAT
KRWGFRAGVPPKVVNYEAGEWAENCYNLDIKKADGSECLPEAPEGVRGEFPRCR
YVHKVSGTGPCPEGYAFHKEGAFFLYDRLASTIHHYRSTTFSEGVVAFLILPETKIKD
FFOSPPLHEPANMTTDPSSYYHTVTLNYVADNEFGTNMTNFLFQVDHLTYVOLEP
RFTPQFLVQLNETIYTNGRRSNTTGTLIWKVNPTVDTGVGEWAFWENKKNFTKT
LSSEELSV

SEQ D s6: 10
Ebola-GP1

MPLGVVTNSTLEVTEIDQLVCKDHLASTDOQLKSVGLNLEGSGVSTDIPSATC
RWGFRSGVPPKVVSYEAGEWAENCYNLEIKKPDGSECLPPPPDGVRGFPRCRY'V
HKAQGTGPCPGDYAFHKDGAFFLYDRLASTVIYRGVNFAEGVIAFLILAKPKETF
LQSPPIREAVNYTENTSSYYATSYLEYEIENFGAQHSTTLFKIDNNTFVRLDRPHT
POFLFQLNDTIHLHQQLSNTTGRLIWTLDANINADIGEWAFWENKKNLSEQLRGE
ELSFEALSLNETEDDDAASSRITKGRISDRATRKYSDLVPKNSPGMVPLHIPEGET
TLPSQNSTEGRRVGVNTQETITETAATIIGTNGNHMOQISTIGIRPSSSQIPSSSPTTAP
SPEAQTPTTHTSGPSVMATEEPTTPPGSSPGPTTEAPTLTTPENITTAVKTVLPOQES
TSNGLITST VTGILGSLGLRKRSRR

SEQ ID s6: 11
ZIKV-E

VSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQTL
TPVGRLITANPVITESTENSKMMLELDPPFGDSYIVIGVGEKKITHHWHRSGSTIC
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SEQ ID s6: 12
RSV-gpG-his

NHKVTSTTTHQDATSQIKNTTPTYLTQSPQLGISPSNPSEITSOQITTILASTTPG
VKSTLQSTTVGTKNTTTTQAQPSKPTTKQRONKPPSKPNNDFHFEVFNFVPCSICS
NNPTCWAICKRIPNKKPGKKTTTKPTEEPTFKTAKEDPKPQTTGSGEVPTTKPTG
EPTINTTKTNITTTLLTSNTTRNPELTSQMETFHSTSSEGNPSPSQVSITSEYLSQPS
SPPNTPRAHHHHHHHHHH

SEQ 1D s6: 13
HCV-E I -his

HHHHHHHHHHALEVLFQGPYEVRNVSGIYHVTNDCSNSSIVYEAADVIMH
TPGCVPCVREGNSSRCWVALTPTLAARNASVPTTTIRRHVDLLVGTAAFCSAMY
VGDLCGSIFLVSQLFTFSPRRHETVQDCNCSIYPGHVSGHRMAWDMMMNWSPT
TALVVSQLLRI

SEQ ID sb: 14
HCV-E2-his

ETHTTGRVAGHTTSGFTSLFSSGASQKIQLVNTNGSWHINRTALNCNDSLOT
GFFAALFYAHKFNSSGCPERMASCRPIDWFAQGWGPITYTKPNSSDQRPYCWHY
APRPCGVVPASQVCGPVYCFTPSPVVVGTTDRSGVPTYSWGENETDMMLLNNT
RPPOGNWFGCTWMNSTGFTKTCGGPPCNIGGVGNRTLICPTDCFRKHPEATYTIC
CGSGPWLTPRCLVDYPYRLWHYPCTLNFSIFKVRMYVGGVEHRLNAACNWTRG
ERCNLEDRDRSEAHHHHHHHHHH

SEQ ID s6: 15
flu-B-HA 1-his

DRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKSHFANLKGTETRGK
LCPKCLNCTDLDVALGRPKCTGKIPSARVSILHEVRPVTSGCFPIMHDRTKIRQLP
NLLRGYEHIRLSTHNVINAENAPGGPYKIGTSGSCPNITNGNGFFATMAWAVPKN
DKNKTATNPLTIEVPYICTEGEDQITVWGFHSDNETOMAKLY GDSKPQKFTSSAN
GVTTHYVSQIGGFPNQTEDGGLPQSGRIVVDYMVOQKSGKTGTITYQRGILLPQKY
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WCASGRSKVIKGSLPLIGEADCLHEKYGGLNKSKPYYTGEHAKAIGNCPIWVKT
PLKLANGTKYRPPAKLLKERAHHHHHHHHHH

SEQ ID s6: 16
HSNI1-HA-his

DQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLI
LRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPANDLCYPGNFNDYEELKHLL
SRINHFEKIQIIPKSSWSDHEASSGVSSACPYQGTPSFFRNVVWLIKKNNTYPTIKR
SYNNTNQEDLLILWGIHHSNDAAEQTKLYOQNPTTYISVGTSTLNQRLVPKIATRS
KVNGOQSGRMDFFWTILKPNDAINFESNGNFIAPEY AYKIVKIKGDSAIVKSEVEY G
NCNTKCQTPIGAINSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSPLTETRGL
FGATAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNRKVNSI
IDKMNTQFEAVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERTL
DFHDSNVKNLYDKVRLOQLRDNAKELGNGCFEFYHKCDNECMESVRNGTYDYP
QYSEEARLKREEISGVKLESIGTYQAHHHHHHHHHH

SEQ ID s0: 17
Ebola-GP-Fc¢

IPLGVVHNNTLQVSDIDKLVCRDKLSSTSQLKSVGLNLEGNGVATDVPTA'
KRWGFRAGVPPKVVNYEAGEWAENCYNLDIKKADGSECLPEAPEGVRGFPRCR
YVHKVSGTGPCPEGYAFHKEGAFFLYDRLASTHYRSTTFSEGVVAFLILPETKKD
FFQSPPLHEPANMTTDPSSYYHTVTLNYVADNFGTNMTNFLFQVDHLTYVQLEP
RFTPQFLVQLNETIYTNGRRSNTTGTLIWKVNPTVDTGVGEWAFWENKKNFTKT
LSSEELSVADDDDKEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLH
QDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ 1D s6: 18
Ebola-GP1-his

MPLGVVTNSTLEVTEIDQLVCKDHLASTDQLKSVGLNLEGSGVSTDIPSATIC
RWGFRSGVPPKVVSYEAGEWAENCYNLEIKKPDGSECLPPPPDGVRGEFPRCRY V
HKAQGTGPCPGDYAFHKDGAFFLYDRLASTVIYRGVNFAEGVIAFLILAKPKETF
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LQSPPIREAVNYTENTSSYYATSYLEYEIENFGAQHSTTLFKIDNNTEVRLDRPHT
POQFLFQLNDTIHLHQQLSNTTGRLIWTLDANINADIGEWAFWENKKNLSEQLRGE
ELSFEALSLNETEDDDAASSRITKGRISDRATRKYSDLVPKNSPGMVPLHIPEGET
TLPSQNSTEGRRVGVNTQETITETAATIIGTNGNHMOQISTIGIRPSSSQIPSSSPTTAP
SPEAQTPTTHTSGPSVMATEEPTTPPGSSPGPTTEAPTLTTPENITTAVKTVLPOQES
TSNGLITST VITGILGSLGLRKRSRRAHHHHHHHHHH

SEQ ID s6: 19
ZIKV-E-Fc

VSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQTL
TPVGRLITANPVITESTENSKMMLELDPPFGDSYIVIGVGEKKITHHWHRSGSTIG
KADDDDKEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVY
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOOQGNVES
CSVMBEALHNHYTQKSLSLSPGK

33

38/79



52706 39/79

YEU CAU BAO HO

1. Phuong phép cai thién tinh sinh mién dich ctia khang nguyén protein/peptit, bao gém
viéc tao ra lién hop khang nguyén glyco-protein/peptit bang cach tao lién hop khang
nguyén protein/peptit nay voi sacarit

trong doé sacarit nay la polysacarit vo cua Streptococcus pneumoniae,

trong d6 khang nguyén protein/peptit nay la khang nguyén protein/peptit lién két mam
bénh dugc lua chon tir glycoprotein G cua virut hop bao hé hip & nguoi (RSV-gpG),
protein glycoprotein vo E1 cua virut viém gan C (HCV-E1), protein E2 vo virut viém gan
C (HCV-E2), protein hemagglutinin Cim B (Flu-B-HA1), hemagglutinin Cim A H5N]1
(H5N1-HA), glycoprotein cua virut Ebola (Ebola-GP), glycoprotein GP1 cua virut Ebola
(Ebola-GP1), protein v6 cua virut Zika (Mién I1I) (ZIKV-E), va/hodc protein gai cua virut
corona.

2. Phuong phap theo diém 1, trong dé polysacarit vo nay duoc lua chon tir polysacarit vo
cia Streptococcus pneumoniae serotyp 14, polysacarit vo cia Streptococcus pneumoniae

serotyp 6B va polysacarit vo cua Streptococcus pneumoniae serotyp 7TF.

3. Phuong phép theo diém 1, trong d6 khang nguyén protein/peptit nay la protein/peptit
bao gom khang nguyén virut ctia viing lién két thu thé protein gai ciia virut corona RBD.
4. Phuong phap theo diém 3, trong d6 virut corona nay 1a SARS-CoV-2 hodc virut corona
gay hoi chimg ho hap Trung Déng.

5. Phuong phap theo diém 4, trong dé khang nguyén protein/peptit ndy duoc chon tir
SARS-CoV-2 RBD-F¢, SARS-CoV-2 RBD-his, hodc MERS-COV RBD-his, va trong do
manh Fc nay 1a manh Fc IgG ¢ nguoi hodc chudt.

6. Phuong phap theo diém 5, trong d6 khang nguyén protein/peptit ndy bao gbm trinh tu
duoc xéc dinh 12 trinh tu bat ky trinh tu nao trong s6 cac trinh tw SEQ ID sb: 1, SEQ ID $:
2, SEQ ID sb: 3.

7. Phuong phap theo diém bét ky trong sd cac diém tir 1 dén 6. trong d6 phan tir luong ctia
lién hop nay nam trong khoang tir 400 KDa dén 14000 KDa.

8. Phuong phép theo diém 1, trong d6 khdng nguyén protein/peptit nay 1a protein dung hop
la RSV-gpG-his.

9. Phuong phép theo diém 8, trong d6 khang nguyén protein/peptit nay bao gdém trinh tu
duge xdc dinh 1a SEQ ID sé: 4 va/hodc SEQ ID so: 12.
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10. Phuong phap theo diém 1, trong d6 khang nguyén protein/peptit nay 14 protein dung
hgp 1a Flu-B-HA 1-his hodc HSN1-HA-his.

11. Phuong phép theo diém 10, trong d6 khang nguyén protein/peptit nay bao gbm trinh tur
duoc xéc dinh 12 trinh ty bat ky trong sb cac trinh ty SEQ ID sé: 7 va/hodc SEQ ID sb: 15,
SEQ ID s: 8 va/hodc SEQ ID sé: 16.

12. Phurong phap theo diém 1, trong d6 khang nguyén protein/peptit nay 14 protein dung
hgp 1a Ebola-GP-Fc hodc Ebola-GP1-his;

trong d6 Fc nay 1a manh Fc [gG & nguoi hodc chudt.

13. Phuong phap theo diém 12, trong d6 khang nguyén protein/peptit ndy bao gom trinh tu
duge xac dinh 13 trinh ty bat ky trong s6 céac trinh tu SEQ ID s6: 9 va/hodc SEQ ID sé: 17,
SEQ ID s6: 10 va/hodc SEQ ID sb: 18.

14. Phuong phap theo diém 1, trong do khang nguyén protein/peptit nay 14 protein dung
hop la ZIKV-E-Fc; trong d6 Fc nay la manh Fc IgG ¢ nguoi hodc chudt; hodc

protein dung hgp la HCV-E2-his va/hodac HCV-E1-his.

15. Phuong phap theo diém 14, trong d6 khang nguyén protein/peptit nay bao gdm trinh tur
duoc xac dinh 1a trinh ty bét ky trong sb cac trinh ty SEQ ID sb: 11 va/hoac SEQ ID sé:
19, SEQ ID sé: 6 va/hodc SEQ ID sb: 14, SEQ ID sb: 5 va/hodc SEQ ID sé: 13.

16. Phuong phép theo diém bét ky trong sé cac diém tir 1 dén 15, trong do khang nguyén
glyco-protein/peptit nay con duge tao lién hop véi chit mang protein.

17. Phuong phép theo diém 16, trong dé chit mang protein nay la giai doc td udn van,
ménh giai doc t6 udn van C, dot bién khong doc cua giai doc td udn van, gidi doc td bach
hdu, CRM197, céc dot bién khong doc khac cia giai doc t bach hau.
18. Lién hop khang nguyén glyco-protein/peptit ¢6 tinh sinh mién dich tang so v6i khang
nguyén protein/peptit khong dugc tao lién hop, trong do6 sacarit ndy la Streptococcus
pneumoniae;

trong d6 khang nguyén protein/peptit nay la khang nguyén protein/peptit lién két mam
bénh duoc lwa chon tir glycoprotein G cia virut hgp bao ho hip & nguoi (RSV-gpG),
protein glycoprotein vo El cta virut viém gan C (HCV-E1), protein E2 v virut viém gan
C (HCV-E2). protein hemagglutinin Cim B (Flu-B-HA1), hemagglutinin Ciim A H5NI
(Ebola-GP1), protein vo ciia virut Zika (Mién I11) (ZIKV-E), va/hodc protein gai ciia virut

corona.

19. Lién hop theo diém 18, trong do sacarit nay la polysacarit vo cla Streptococcus

pneumoniae serotyp 14, polysacarit vo cia Streptococcus pneumoniae serotyp 6B hoac
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polysacarit vo cla Streptococcus pneumoniae serotyp 7F.

20. Lién hop theo diém 18, trong dé khang nguyén protein/peptit nay 13 protein/peptit bao
gom khéng nguyén virut ciia ving lién két thu thé protein gia ctia virut corona RBD.

21. Lién hop theo diém 20, trong do virut corona nay 1a SARS-CoV-2 hoic virut corona
gdy hoi chimg ho hap Trung Pong.

22. Lién hop theo diém 21, trong dé khang nguyén protein/peptit nay la protein dung hop
la SARS-CoV-2 RBD-Fc¢; SARS-CoV-2 RBD-his; hodc MERS-COV RBD-his; va

méanh Fc nay 1a manh Fc IgG ¢ nguoi hodc chudt.

23. Lién hop theo diém 22, trong do khang nguyén protein/peptit nay bao gdm trinh tu
duogc xéc dinh 13 trinh tu bat ky trong s céc trinh tw SEQ ID s6: 1, SEQID sé: 2, SEQ ID
s0: 3.
24. Lién hop theo diém 18, trong do khang nguyén protein/peptit nay 1a protein dung hop
[a RSV-gpG-his.
25. Lién hop theo diém 24, trong do khang nguyén protein/peptit nay bao gom trinh tu
duoge xac dinh 1a SEQ ID s6: 4 va/hodc SEQ ID sé: 12.
26. Lién hop theo diém 18, trong d6 khang nguyén protein/peptit nay la protein dung hop
la Flu-B-HA1-his hoac HSN1-HA-his.
27. Lién hop theo diém 26, trong d6 khang nguyén protein/peptit nay bao gém trinh tu
duge xac dinh 1a trinh ty bt ky trong sé cac trinh tw SEQ ID sé: 7 va/hodc SEQ ID sé: 15,
SEQ ID sb: 8 va/hodc SEQ ID sé: 16.
28. Lién hop theo diém 18, trong d6 khang nguyén protein/peptit ndy la protein dung hop
la Ebola-GP-Fc hodc Ebola-GP1-his,

trong d6 Fc nay 1a manh Fc IgG & nguoi hodc chudt.

29. Lién hop theo diém 28, trong d6 khang nguyén protein/peptit nay bao gbm trinh tu
duoc xac dinh 1a trinh tir bt ky trong s6 céc trinh tu SEQ ID s6: 9 va‘hoac SEQ ID sb: 17,
SEQ ID sb: 10 va/hoac SEQ ID sb: 18.

30. Lién hop theo diém 18, trong d6 khang nguyén protein/peptit nay la protein dung hop
1a ZIKV-E-Fc; trong d6 Fc 1a manh Fc IgG ¢ nguoi hodc chudt; hodc

protein dung hgp 18 HCV-E2-his va/hodc HCV-El-his.

31. Lién hop theo diém 30, trong d6 khang nguyén protein/peptit nay bao gom trinh tu
duoc xé4c dinh 12 trinh ty bét ky trong sé cac trinh tu SEQ ID sb: 11 va/hoic SEQ ID s6:
19. SEQ ID sé: 6 va/hodc SEQ ID sé: 14. SEQ ID sé: 5 va/hodc SEQ ID sb: 13.

32. Lién hop theo diém bét ky trong sd cac diém tir 18 dén 31, trong d6 phan tir lugng ciia
3
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lién hop nay nam trong khoang tir 400 KDa dén 14000 KDa.

33. Lién hop theo diém bét ky trong s cac diém tir 18 dén 31, trong d6 khang nguyén
glyco-protein/peptit nay con dwoc tao lién hop vi chit mang protein.

34. Lién hop theo diém 33, trong d6 chit mang protein nay la giai doc t6 uén van, manh C
cua giai doc t6 udn van, dot bién khong ddc cua giai doc t6 udn van, giai doc t& bach hau,
CRM197, cac dot bién khdng doc khac ciia giai doc t& bach hau.

35. Ché phim sinh mién dich bao gdm lién hop khang nguyén glyco-protein/peptit theo
diém bt ky trong sb cac diém tir 18 dén 34, t4 chat mién dich va ta dugc.

36. Ché phém sinh mién dich theo diém 35, cac ta chit nay dugc chon tir ta chat nhém, ta
chit nhil twong dau trong nuéc, MF59, QS-21 va lipit monophosphat A.
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DANH MUC TRINH TU
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120> PHUGNG PHAP DUNG DE CAI THIEN KHA NANG SINH MIEN DICH CUA KHANG NGUYEN
PROTEIN/PEPTIT

<]130> PCT692228XB
<160> 19

<170> Patentln version 3.3

20

23> Trinh tu nay dugc tong hop nhan tao.

<400> 1

Arg Val Gln Pro Thr Glu Ser Ile Val Arg Phe Pro Asn Ile Thr Asn

| > 0 15

Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Arg Phe Ala Ser Val
20 25 30

Tyr Ala Trp Asn Arg Lys Arg Ile Ser Asn Cys Val Ala Asp Tyr Ser
35 40 45

Val Leu Tyr Asn Ser Ala Ser Phe Ser Thr Phe Lys Cys Tyr Gly Val
50 S5 60

Ser Pro Thr Lys Leu Asn Asp Leu Cys Phe Thr Asn Val Tyr Ala Asp
065 70 75 80

Ser Phe Val [le Arg Gly Asp Glu Val Arg GIn Ile Ala Pro Gly GIn
85 90 95

Thr Gly Lys Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe Thr
100 105 110

Gly Cys Val lle Ala Trp Asn Ser Asn Asn Leu Asp Ser Lys Val Gly
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LS 120 125

Gly Asn Tyr Asn Tyr Leu Tyr Arg Leu Phe Arg Lys Ser Asn Leu Lys
130 135 140

Pro Phe Glu Arg Asp Ile Ser Thr Glu Ile Tyr Gln Ala Gly Ser Thr
145 150 155 160

Pro Cys Asn Gly Val Glu Gly Phe Asn Cys Tyr Phe Pro Leu Gln Ser
165 170 175

Tyr Giv Phe Gin Pro Thr Asn Gly Val Gly Tyr GIn Pro Tyr Arg Val
180 185 190

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

Pro Lys Lys Ser Thr Asn Leu Val Lys Asn Lys Cys Val Asn Phe
210 AR 220

<220> ,
<223> Trinh tu nay duoc tong hop nhan tao.

<400> 2
Arg Val Gln Pre Thr Glu Ser {le Val Arg Phe Pro Asn Ile Thr Asn
| 5 10 15

Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Arg Phe Ala Ser Val
20 25 30

Tyr Ala Trp Asn Arg Lys Arg lle Ser Asn Cys Val Ala Asp Tyr Ser
35 40 45

Val Leu Tyr Asn Ser Ala Ser Phe Ser Thr Phe Lys Cys Tyr Gly Val
50 55 60
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Ser Pro Thr Lys Leu Asn Asp Leu Cys Phe Thr Asn Val Tyr Ala Asp
05 70 75 80

Ser Phe Val Ile Arg Gly Asp Glu Val Arg Gln Ile Ala Pro Gly Gln
85 90 95

Thr Gly Lys Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe Thr
100 105 110

Gly Cys Val Tle Ala Trp Asn Ser Asn Asn Leu Asp Ser Lys Val Gly
1S 120 125

Gly Asn Tyr Asn Tvr Leu Tyr Arg Leu Phe Arg Lys Ser Asn Leu Lys
130 135 140

Pro Phe Glu Arg Asp lle Ser Thr Glu Ile Tyr Gln Ala Gly Ser Thr
145 150 155 160

Pro Cys Asn Gly Val Glu Gly Phe Asn Cys Tyr Phe Pro Leu Gln Ser

165 170 175

Tyr Gly Phe GIn Pro Thr Asn Gly Val Gly Tyr Gln Pro Tyr Arg Val
180 185 190

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

Pro Lys Lys Ser Thr Asn Leu Val Lys Asn Lys Cys Val Asn Phe Ala
210 215 220

His His His His His His His His His His

225 230

<210> 3

<211> 457

<212> PRT

<213> Nhan tao

<220:

<223> Trinh tu nay dugc tong hop nhan tao.
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<400> 3

Arg Val Gln Pro Thr Glu Ser [le Val Arg Phe Pro Asn Ile Thr Asn
1 S 10 15

Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Arg Phe Ala Ser Val
20 25 30

Tyr Ala Trp Asn Arg Lys Arg lle Ser Asn Cys Val Ala Asp Tyr Ser
35 40 45

Val Leu Tyr Asn Ser Ala Ser Phe Ser Thr Phe Lys Cys Tyr Gly Val
S0 SS 60

Ser Pro Thr Lys Leu Asn Asp Leu Cys Phe Thr Asn Val Tyr Ala Asp
65 70 75 80

Ser Phe Va! lle Arg Gly Asp Glu Val Arg GIn Ile Ala Pro Gly GIn
85 90 95

Thr Gly Lys Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe Thr
100 105 110

Gly Cys Val lle Ala Trp Asn Ser Asn Asn Leu Asp Ser Lys Val Gly
s 120 125

Gly Asn Tyr Asn Tyr Leu Tyr Arg Leu Phe Arg Lys Ser Asn Leu Lys
130 135 140

Pro Phe Glu Arg Asp Ile Ser Thr Glu Ile Tyr Gln Ala Gly Ser Thr
145 150 155 160

Pro Cys Asn Gly Val Glu Gly Phe Asn Cys Tyr Phe Pro Leu Gln Ser
165 170 175

Tyr Gly Phe Gln Pro Thr Asn Gly Val Gly Tyr GIn Pro Tyr Arg Val
180 185 190

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

Pro Lys Lys Ser Thr Asn Leu Val Lys Asn Lys Cys Val Asn Phe Ala
210 215 220

Asp Asp Asp Asp Lys Ala Val Pro Arg Asp Ser Gly Cys Lys Pro Cys
225 230 235 240

Ile Cys Thr Val Pro Glu Val Ser Ser Val Phe Ile Phe Pro Pro Lys
245 250 255

Pro Lys Asp Val Leu Thr lle Thr Leu Thr Pro Lys Val Thr Cys Val
260 265 270

Val Val Asp Ile Ser Lys Asp Asp Pro Glu Val GIn Phe Ser Trp Phe
275 280 285

Val Asp Asp Val Giu Val His Thr Ala GIn Thr Gln Pro Arg Glu Glu
290 295 300

Gln Phe Asn Ser Thr Phe Arg Ser Val Ser Glu Leu Pro Ile Met His
305 310 315 320

GlIn Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg Val Asn Ser Ala
325 330 335

Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg
340 345 350

Pro Lys Ala Pro Gln Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met
355 360 365

Ala Lys Asp Lys Val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro
370 375 380

Glu Asp lle Thr Val Glu Trp GIn Trp Asn Gly GIn Pro Ala Glu Asn
385 390 395 400

Tyr Lys Asn Thr GIn Pro Ile Met Asp Thr Asp Gly Ser Tyr Phe Val
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405 410 415

Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Trp Glu Ala Gly Asn Thr
420 425 430

Phe Thr Cys Ser Val Leu His Glu Gly Leu His Asn His His Thr Glu
435 440 445

Lys Ser Leu Ser His Ser Pro Gly Lys
450 455

<210> 4
<211> 232
<212> PRT
<213> Nhan tao

<220>

<223> Trinh tu nay dugce tdng hop nhan to.
<400> 4
Asn His Lys Val Thr Ser Thr Thr Thr tle Ile GIn Asp Ala Thr Ser

] 5 10 15

Gln lle Lys Asn Thr Thr Pro Thr Tyr Leu Thr Gln Ser Pro Gln Leu
20 25 30

Gly Ile Ser Pro Ser Asn Pro Ser Glu Ile Thr Ser Gln Ile Thr Thr
35 40 45

Ile Leu Ala Ser Thr Thr Pro Gly Val Lys Ser Thr Leu Gln Ser Thr
50 53 60

Thi Val Gly Thr Lys Asn Thr Thr Thr Thr Gln Ala Gln Pre Ser Lys
65 70 75 80

Pro Thr Thr Lys Gin Arg Gln Asn Lys Pro Pro Ser Lys Pro Asn Asn
85 90 95

Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Cys Ser lle Cys Ser
100 105 110
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Asn Asn Pro Thr Cys Trp Ala Tle Cys Lys Arg Ile Pro Asn Lys Lys
IS 120 125

Pro Gly Lys Lys Thr Thr Thr Lys Pro Thr Glu Glu Pro Thr Phe Lys
130 135 140

Thr Ala Lys Glu Asp Pro Lys Pro Gln Thr Thr Gly Ser Gly Glu Val
145 150 155 160

Pro Thr Thr Lys Pro Thr Gly Glu Pro Thr Ile Asn Thr Thr Lys Thr
165 170 175

Asn Le Thr Thr Thr Leu Leu Thr Ser Asn Thr Thr Arg Asn Pro Glu
180 185 190

Leu Thr Ser Gln Met Glu Thr Phe His Ser Thr Ser Ser Glu Gly Asn
195 200 205

Pro Ser Pro Ser Gln Val Ser lle Thr Ser Giu Tyr Leu Ser Gin Pro
210 215 220

Ser Ser Pro Pro Asn Thr Pro Arg
225 230

<210> 5
<211> 158
<212> PRT
<213> Nhan tao

<220>
<223> Trinh tu nay dugc tdng hop nhan tao.

<400> 5
Ala Leu Glu Val Leu Phe Gln Gly Pro Tyr Glu Val Arg Asn Val Ser
1 5 10 15

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

Glu Ala Ala Asp Val lle Met His Thr Pro Gly Cys Val Pro Cys Val
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(O8]
n

40 45

Arg Glu Gly Asn Ser Ser Arg Cys Trp Val Ala Leu Thr Pro Thr Leu
50 55 60

Ala Ala Arg Asn Ala Ser Val Pro Thr Thr Thr Ile Arg Arg His Val
65 70 75 80

Asp Leu Leu Val Gly Thr Ala Ala Phe Cys Ser Ala Met Tyr Val Gly
85 90 95

Asp Leu Cys Gly Ser Ile Phe Leu Val Ser Gln Leu Phe Thr Phe Ser
100 105 110

Pro Arg Arg His Glu Thr Val GIn Asp Cys Asn Cys Ser Ile Tyr Pro
115 120 125

Gly His Val Ser Gly His Arg Met Ala Trp Asp Met Met Met Asn Trp
130 135 140

er Pro Thr Thr Ala Leu Val Val Ser Gln Leu Leu Arg lle
45 150 155

<210=> 06

<211= 278
<212> PRT
<213> Nhan tao

<220>
<223> Trinh tu nay dugc tong hop nhan tao.

<400> 6
Glu Thr His Thr Thr Gly Arg Val Ala Gly His Thr Thr Ser Gly Phe
1 5 10 15

Thr Ser Leu Phe Ser Ser Gly Ala Ser Gln Lys Ile Gln Leu Val Asn
20 25 30

Thr Asn Gly Ser Trp His lle Asn Arg Thr Ala Leu Asn Cys Asn Asp
35 40 45
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Ser Leu Gin Thr Gly Phe Phe Ala Ala Leu Phe Tyr Ala His Lys Phe
50 55 60

Asn Ser Ser Gly Cys Pro Glu Arg Met Ala Ser Cys Arg Pro Ile Asp
63 70 75 30

Trp Phe Ala GIn Gly Trp Gly Pro Ile Thr Tyr Thr Lys Pro Asn Ser
]S 90 95

Ser Asp Gln Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Pro Cys Gly
100 105 110

Val Val Pro Ala Ser Gln Val Cys Gly Pro Val Tyr Cys Phe Thr Pro
IS 120 125

Ser Pro Val Val Val Gly Thr Thr Asp Arg Ser Gly Val Pro Thr Tyr
130 135 140

Ser Trp Gly Glu Asn Glu Thr Asp Met Met Leu Leu Asn Asn Thr Arg

145 150 155 160

Pro Pro Gin Gly Asn Trp Phe Gly Cys Thr Trp Met Asn Ser Thr Gly
165 170 175

Phe Thr Lys Thr Cys Gly Gly Pro Pro Cys Asn lle Gly Gly Val Gly
180 185 190

Asn Arg Thr Leu Ile Cys Pro Thr Asp Cys Phe Arg Lys His Pro Glu
195 200 205

Ala Thr Tyr Thr Lys Cys Gly Ser Gly Pro Trp Leu Thr Pro Arg Cys
210 215 220

Leu Val Asp Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys Thr Leu Asn
225 230 235 240

Phe Ser Tle Phe Lys Val Arg Met Tyr Val Gly Gly Val Glu His Arg
245 250 255
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Leu Asn Ala Ala Cys Asn Trp Thr Arg Gly Glu Arg Cys Asn Leu Glu
260 265 270

Asp Arg Asp Arg Ser Glu
275

AEAY

A
(SIS ISR

2> PRT
3>

Nhan tao

A

22
<223> Trinh ty nay duoc tong hop nhan tao.
<400> 7
Asp Arg Ile Cys Thr Gly He Thr Ser Ser Asn Ser Pro His Val Val

| 5 10 15

Lys Thr Ala Thr Gln Gly Glu Val Asn Val Thr Gly Val Ile Pro Leu
20 25 30

Thr Thr Thr Pro Thr Lys Ser His Phe Ala Asn Leu Lys Gly Thr Glu
35 40 45

Thr Arg Gly Lys Leu Cys Pro Lys Cys Leu Asn Cys Thr Asp Leu Asp
50 S5 60

Val Ala Leu Gly Arg Pro Lys Cys Thr Gly Lys Ile Pro Ser Ala Arg
65 70 75 80

Val Ser [le Leu His Glu Val Arg Pro Val Thr Ser Gly Cys Phe Pro
85 90 95

Ile Met His Asp Arg Thr Lys lle Arg Gln Leu Pro Asn Leu Leu Arg
100 105 110

Gly Tyr Glu His Ile Arg Leu Ser Thr His Asn Val e Asn Ala Glu
115 120 125

Asn Ala Pro Gly Gly Pro Tyr Lys Ile Gly Thr Ser Gly Ser Cys Pro
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130 135 140

Asn lle Thr Asn Gly Asn Gly Phe Phe Ala Thr Met Ala Trp Ala Val
145 150 155 160

Pro Lys Asn Asp Lvs Asn Lys Thr Ala Thr Asn Pro Leu Thr Ile Glu
165 170 175

Val Pro Tyr He Cys Thr Glu Gly Glu Asp GlIn lle Thr Val Trp Gly
180 185 190

Phe His Ser Asp Asn Glu Thr Gln Met Ala Lys Leu Tyr Gly Asp Ser

192 200 205

Lys Pro Gln Lys Phe Thr Ser Ser Ala Asn Gly Val Thr Thr His Tyr
210 215 220

Val Ser Gln lle Gly Gly Phe Pro Asn Gln Tht Giu Asp Gly Gly Leu
225 230 235 240

Pro Gln Ser Gly Arg lle Val Val Asp Tyr Met Val GIn Lys Ser Gly
245 250 255

Lys Thr Gly Thr Ile Thr Tyr Gln Arg Gly Tle Leu Leu Pro Gln Lys
260 265 270

Val Trp Cys Ala Ser Glv Arg Ser Lys Val Ile Lys Gly Ser Leu Pro
275 280 285

Leu lle Gly Glu Ala Asp Cys Leu His Glu Lys Tyr Gly Gly Leu Asn
290 295 300

Lys Ser Lys Pro Tyr Tyr Thr Gly Glu is Ala Lys Ala Ile Gly Asn
305 310 315 320

Cys Pro Ile Trp Val Lys Thr Pro Leu Lys Leu Ala Asn Gly Thr Lys
325 330 335

Tyr Arg Pro Pro Ala Lys Leu Leu Lys Glu Arg
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1> 511
2> PRT
3> Nhan tao

<223> Trinh tu nay duoc t6ng hop nhan tao.
<400> R
Asp Gln lie Cys e Gly Tyr His Ala Asn Asn Ser Thr Glu GIn Val

] > 10 15

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala GIn Asp lle
20 25 30

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys
35 40 45

Pro Leu lle Leu'Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
50 55 00

Pro Met Cys Asp Glu Phe lle Asn Val Pro Glu Trp Ser Tyr lie Vai
05 70 75 80

Glu Lys Ala Asn Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
85 90 95

Asp Tyr Glu Gln Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
100 105 110

Lys Ile GIn Ile lle Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
115 120 125

Ser Gly Val Ser Ser Ala Cys Pro Tyr Gln Gly Thr Pro Ser Phe Phe
130 133 140

Arg Asn Val Val Trp Leu le Lys Lys Asn Asn Thr Tyr Pro Thr lle
145 150 155 160
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Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Ile Leu Trp
165 170 175

Gly lle His His Ser Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
180 &5 190

Asn Pro The Thr Tyr lle Ser Val Gly Thr Ser Thr Leu Asn GIn Arg
105 200 205

Leu Val Pro Lys fie Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
210 215 220

Arg Met Asp Phe Phe Trp Thr e Leu Lys Pro Asn Asp Ala Ile Asn
225 230 235 240

Phe Glu Ser Asn Gly Asn Phe lle Ala Pro Glu Tyr Ala Tyr Lys [le

245 250 255

Val Lvs Lys Giv Asp Ser Ala fle Val Lys Ser Glu Vai Glu Tyr Gly
260 265 270

Asn Cys Asi Thr Lys Cys GIn Thr Pro Ile Gly Ala Ile Asn Ser Ser
275 280 285

Met Pro Phe His Asn Hle His Pro Leu Thr Ile Gly Glu Cys Pro Lys
290 295 300

Tyr Val Lys Ser Asn Lys Leu Val Leu Ala Thr Gly Leu Arg Agn Ser
305 310 315 320

Pro Leu Thr Glu Thr Arg Gly Leu Phe Giy Ala Ile Ala Gly Phe Ile
330 335

32

N

Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr Gly Tyr His His
340 345 350

Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln
355 360 365
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Lyvs Alalle Asp Gly Val Thr Asn Lys Val Asn Ser Ile Ile Asp Lys
370 375 380

Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn Asn Leu Glu
385 390 395 400

Arg Arg lle Glu Asn Leu Asn Lys Lys Met Glu Asp Gly Phe Leu Asp
405 410 415

Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu Asn Glu Arg
420 425 430

Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys Val
435 440 445

Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe
450 455 460

Giu Phe Tyr His Lys Cvs Asp Asn Glu Cys Met Glu Ser Val Arg Asn
465 470 475 480

Gly Thr Tyr Asp Tyr Pro Gin Tyr Ser Giu Glu Ala Arg Leu Lys Arg
485 490 495

Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly Thr Tyr Gln
500 505 510

16> 9
1= 276
12> PRT
13> Nhan tao
22
<223> Trinh tu nay duoc tong hop nhan tao.

<400> 9

Ile Pro Leu Gly Val Val His Asn Asn Thr Leu Gln Val Ser Asp lle
1 5 10 15

Asp Lys Leu Val Cys Arg Asp Lys Leu Ser Ser Thr Ser Gln Leu Lys
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20

(8]
N
(OS]
(e}

Ser Val Gly Leu Asn Leu Glu Gly Asn Gly Val Ala Thr Asp Val Pro
35 40 45

Thr Ala Thr Lys Arg Trp Gly Phe Arg Ala Gly Val Pro Pro Lys Val
50 55 60

Val Asn Tyr Glu Ala Gly Glu Trp Ala Glu Asn Cys Tyr Asn Leu Asp
0S 70 75 80

lie Lvs Lys Ala Asp Gly Ser Glu Cys Leu Pro Glu Ata Pro Glu Gly
b 90 95

Val Arg Gly Phe Pro Arg Cys Arg Tyr Val His Lys Val Ser Gly Thr
100 105 110

Gly Pro Cvs Pro Glu Gly Tyr Ala Phe His Lys Glu Gly Ala Phe Phe
15 120 125

Leu Tyr Asp Arz Lea Ala Ser Thr e Hle Tyr Arg Ser Thr Thr Phe
130 135 140

Ser Glu Gly Val Val Ala Phe Leu Ile Leu Pro Glu Thr Lys Lys Asp
143 150 155 160

Phe Phe Gln Ser Pro Pro Leu His Glu Pro Ala Asn Met Thr Thr Asp
165 170 175

Pro Ser Ser Tyr Tyr His Thr Val Thr Leu Asn Tyr Val Ala Asp Asn
180 185 190

Phe Gly Thr Asn Met Thr Asn Phe Leu Phe Gln Val Asp His Leu Thr
195 200 205

Tyr Val Gln Leu Glu Pro Arg Phe Thr Pro GIn Phe Leu Val Gin Leu
210 215 220

Asn Glu Thr Ile T'yl' Thr Asn Gly Arg Arg Ser Asn Thr Thr Gly Thr
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Leu Ile Trp Lys Val Asn Pro Thr Val Asp Thr Gly Val Gly Glu Trp
245 250 255

Ala Phe Trp Glu Asn Lys Lys Asn Phe Thr Lys Thr Leu Ser Ser Glu
260 265 270

Giu Leu Ser Val
27%

<220>
<223> Trinh ty nay dugce tong hop nhan tao.

<400> 10
Met Pro Leu Gly Va! Val Thr Asn Ser Thr Leu Glu Val Thr Glu Ile

] 5 10 15

Asp GIn Leu Val Cys Lys Asp His Leu Ala Ser Thr Asp GIn Leu Lys
20 25 30

Ser Val Gly Leu Asn Leu Glu Gly Ser Gly Val Ser Thr Asp lle Pro
35 40 45

Ser Ala Thr Lys Arg Trp Gly Phe Arg Ser Gly Val Pro Pro Lys Val
50 55 60

Val Ser Tyr Glu Ala Gly Glu Trp Ala Glu Asn Cys Tyr Asn Leu Glu
65 70 75 80

Ile Lys Lys Pro Asp Gly Ser Glu Cys Leu Pro Pro Pro Pro Asp Gly
&5 90 95

Val Arg Gly Phe Pro Arg Cys Arg Tyr Val His Lys Ala GIn Gly Thr
100 105 110

60/79


CVH140
Textbox


52706

Gly Pro Cys Pro Gly Asp Tyr Ala Phe His Lys Asp Gly Ala Phe Phe
115 120 125

Leu Tyr Asp Arg Leu Ala Ser Thr Val Ile Tyr Arg Gly Val Asn Phe
130 135 140

Ala Glu Gly Val lle Ala Phe Leu lle Leu Ala Lys Pro Lys Glu Thr
145 150 155 160

Phe LeuGin Ser Pro Pro Tle Arg Glu Ala Val Asn Tyr Thr Glu Asn
Lo 170 175

N

Thr Ser Ser Tyr Tyr Ala Thr Ser Tyr Leu Glu Tyr Glu Ile Glu Asn
180 IRS 190

Phe Gly Ala Gln His Ser Thr Thr Leu Phe Lys Ile Asp Asn Asn Thr
195 200 205

Phe Val Arg Leu Asp Arg Pro His Thr Pro Gln Phe Leu Phe Gin Leu
210 215 220

GIn Leu Ser Asn Thr Thr Gly Arg

Asn Asp ThrIle His Leu tis Gln
235 240

225 230

Leu Ile Trp Thr Leu Asp Ala Asn Ile Asn Ala Asp Ile Gly Glu Trp
245 250 255

Ala Phe Trp Glu Asn Lys Lys Asn Leu Ser Glu Gln Leu Arg Gly Glu
260 265 270

Giu Leu Ser Phe Glu Ala Leu Ser Leu Asn Glu Thr Glu Asp Asp Asp
275 280 285

Ala Ala Ser Ser Arg Ile Thr Lys Gly Arg Ile Ser Asp Arg Ala Thr
290 295 300

Arg Lys Tyr Ser Asp Leu Val Pro Lys Asn Ser Pro Gly Met Val Pro
365 310 315 320
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Leu His e Pro Glu Gly Glu Thr Thr Leu Pro Ser Gln Asn Ser Thr
325 330 335

Glu Gly Arg Arg Val Gly Val Asn Thr Gln Glu Thr Ile Thr Glu Thr
340 345 350

Ala Ala Thr lle lie Gly Thr Asn Gly Asn His Met Gln Ile Ser Thr
335 360 365

lle Gly lie Arg Fro Ser Ser Ser Gin Tle Pro Ser Ser Ser Pro Thr
370 375 380

Thr Ala Pre Ser Pro Glu Ala Gln Thr Pro Thr Thr His Thr Ser Gly
385 390 39 400

N

Pro Ser Val Met Ala Thr Giu Glu Pro Thr Thr Pro Pro Gly Ser Ser
405 410 415

Pro Gly Pro Thr Thr Glu Ala Pro Thr Len Thr Thr Pro Glu Asn Ile
420 425 430

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

Leu lle Thr Ser Thr Val Thr Gly Ile Leu Gly Ser Leu Gly Leu Arg
450 455 460

Lys Arg Ser Arg Arg
465

A

v

11

107

PRT
Nhén tao

A AN
o B 1D 10
I o —
VoV

<223> Trinh tu nay duoc Iéng hop nhan tao.
<400> 11

Val Ser Tyr Ser Leu Cys Thr Ala Ala Phe Thr Phe Thr Lys Ile Pro
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10 15

o

Ala Glu Thr Leu His Gly Thr Val Thr Val Glu Val GIn Tyr Ala Gly
20 25 30

Thr Asp Gly Pro Cys Lys Val Pro Ala GIn Met Ala Val Asp Met Gln
35 40 45

Thr Leu Thr Pro Val Gly Arg Leu Ile Thr Ala Asn Pro Val Ile Thr
50 53 60

Giu Ser Thr Glu Asn Ser Lys Met Met Leu Glu Leu Asp Pro Pro Phe
65 70 75 80

Gly Asp Ser Tyr Ile Val Ile Gly Val Gly Glu Lys Lys Ile Thr His
85 90 95

His Trp His Arg Ser Gly Ser Thr ile Gly Lys
100 105

<210> 12
<211> 243
<212> PRT
<213> Nhan tao

<220>

<223> Trinh fy nay dugce téng hop nhan tao.

<400> 12

Asn His Lys Val Thr Ser Thr Thr Thr Ile Ile GIn Asp Ala Thr Ser
1 S 10 15

Gln Ife Lys Asn Thr Thr Pro Thr Tyr Leu Thr GIn Ser Pro Gln Leu
20 25 30

Gly Ile Ser Pro Ser Asn Pro Ser Glu Ile Thr Ser Gln Ile Thr Thr
35 40 45

Ile Leu Ala Ser Thr Thr Pro Gly Val Lys Ser Thr Leu Gln Ser Thr
50 55 60
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Thr Val Gly Thr Lys Asn Thr Thr Thr Thr Gln Ala GIn Pro Ser Lys
65 70 75 80

Pro Thr Thr Lys Gln Arg Gln Asn Lys Pro Pro Ser Lys Pro Asn Asn
85 90 95

Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Cys Ser lle Cys Ser
100 105 110

Asn Asn Pro Thr Cys Trp Ala Tle Cys Lys Arg Tle Pro Asn Lys Lys
115 120 125

Pro Gly Lys Lys Thr Thr Thr Lys Pro Thr Glu Glu Pro Thr Phe Lys
130 135 140

Thr Ala Lys Glu Asp Pro Lys Pro Gln Thr Thr Gly Ser Gly Glu Val
145 i50 155 160

Pro Thr Thr Lys Pro Thr Gly Glu Pro Thr Ile Asn Thr Thr Lys Thr
165 170 175

Asn lle Thr Thr Thr Leu Leu Thr Ser Asn Thr Thr Arg Asn Pro Glu
180 185 190

Leu Thr Ser Gin Met Glu Thr Phe His Ser Thr Ser Ser Glu Gly Asn
195 200 205

Pro Ser Pro Ser Gln Vai Ser Ile Thr Ser Glu Tyr Leu Ser Gln Pro
210 215 220

Ser Ser Pro Pro Asn Thr Pro Arg Ala His His His His His His His
225 230 235 240

His His His

<210> 13
<211> 168
<212> PRT
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<213> Nhan tao

<220>

<223> Trinh tu nay duoc tong hop nhan tao.
<400> 13
His His His His His His His His His His Ala Leu Glu Val Leu Phe

1 5 10 15

Gin Gly Pro Ty Giu Val Arg Asn Val Ser Gly Ile Tyr His Val Thr
20 25 30

Asn Asp Cys Ser Asn Ser Ser Ile Val Tyr Glu Ala Ala Asp Val fle
35 40 45

Met His Thr Pro Gly Cys Val Pro Cys Val Arg Glu Gly Asn Ser Ser
50 55 60

Arg Cys [rp Val Ala Leu Thr Pro Thr Leu Ala Ala Arg Asn Ala Ser
65 70 73 80

Val Pro Thr Thr Thr lle Arg Arg His Val Asp Leu Leu Val Gly Thr
85 90 95

Alda Ala Phe Cys Ser Ala Met Tyr Val Gly Asp Leu Cys Gly Serlle
100 105 110

Phe Leu Val Ser Gln Leu Phe Thr Phe Ser Pro Arg Arg His Glu Thr
115 120 125

Val Gln Asp Cys Asn Cys Ser e Tyr Pro Gly His Val Ser Gly His
P2 135 140

Arg Met Ala Trp Asp Met Met Met Asn Trp Ser Pro Thr Thr Ala Leu
145 150 155 160

g

Val Val Ser GIn Leu Leu Arg lle
165
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> PRT
> Nhan tao
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A
o 1o 1o
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1
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L) 0 —

<220>
<223> Trinh tu nay duoc tdng hop nhan tao.

<400> 14
Glu Thr His Thr Thr Gly Arg Val Ala Gly His Thr Thr Ser Gly Phe

| 5 10 15

Thr Ser Leu Phe Ser Ser Gly Ala Ser Gln Lys Ile GIn Leu Val Asn
20 25 30

Thr Asn Gly Ser Trp His lic Asn Arg Thr Ala Leu Asn Cys Asn Asp
35 40 45

Ser Leu Gin Thr Giy Phe Phe Ala Ala Leu Phe Tyr Ala His Lys Phe
50

S 60

N

Asn Ser Ser Gly Cys Pro Glu Arg Met Ala Ser Cys Arg Pro lle Asp
65 70 75 80

Trp Phe Ala Gln Gly Trp Gly Pro Ile Thr Tyr Thr Lys Pro Asn Ser
85 90 95

Ser Asp Gln Arg Pro Tyr Cys Trp His Tyr Ala Pro Arg Pro Cys Gly
100 105 (10

Val Val Pro Ala Ser Gin Val Cys Gly Pro Val Tyr Cys Phe Thr Pro
115 120 125

Ser Pro Val Val Val Gly Thr Thr Asp Arg Ser Gly Val Pro Thr Tyr
130 135 140

Ser Trp Gly Glu Asn Glu Thr Asp Met Met Leu Leu Asn Asn Thr Arg
145 150 155 160

Pro Pro Gln Gly Asn Trp Phe Gly Cys Thr Trp Met Asn Ser Thr Gly
165 170 175
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Phe Thr Lys Thr Cys Gly Gly Pro Pro Cys Asn Ile Gly Gly Val Gly
180 185 190

Asn Arg Thr Leu Ile Cys Pro Thr Asp Cys Phe Arg Lys His Pro Glu
195 200 205

Ala Thr Tyr Thr Lvs Cys Gly Ser Gly Pro Trp Leu Thr Pro Arg Cys
210 215 220

Leu Val Asp Tvi Pro Tyr Arg Leu Trp His Tyr Pro Cys Thr Leu Asn
225 234 235 240

Phe Ser tie Phe Lys Val Arg Met Tyr Val Gly Gly Val Glu His Arg
245 250 255

Leu Asn Ala Ala Cyvs Asn Trp Thr Arg Gly Glu Arg Cys Asn Leu Glu
260 265 270

Asp Arg Asp Arg Ser Glu Ala His His His His His His His His His

275 280 285
His
<210> 15
<211> 358
<212> PRT
<213> Nhan tao
<220>

<223> Trinh tu nay duoc tong hop nhén tao.
<400> 15
Asp Arg lle Cys Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val Val

1 5 . 10 15

Lys Thr Ala Thr GIn Gly Giu Val Asn Val Thr Gly Val Ile Pro Leu
20 25 30

Thr Thr Thr Pro Thr Lys Ser His Phe Ala Asn Leu Lys Gly Thr Glu
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40 45

Thr Arg Gly Lys Leu Cys Pro Lys Cys Leu Asn Cys Thr Asp Leu Asp
50 55 60

Val Ala Leu Gly Arg Pro Lys Cys Thr Gly Lys Ile Pro Ser Ala Arg
65 70 75 20

Val Ser lle Leu His Giu Val Arg Pro Val Thr Ser Gly Cys Phe Pro
85 90 9s

lle Met His Asp Arg Thr Lys [le Arg Gin Leu Pro Asn Leu Leu Arg
100 105 110

Gly Tyr Glu His Ile Arg Leu Ser Thr His Asn Val Ile Asn Ala Glu
113 120 125

Asn Ala Pro Gly Gly Pro Tyr Lys lle Gly Thr Ser Gly Ser Cys Pro
120 135 140

Asn lle Thr Asn Glv Asn Gly Phe Phe Ala Thr Met Ala Trp Ala Val
145 150 155 160

Pro Lys Asn Asp Lys Asn Lys Thr Ala Thr Asn Pro Leu Thr [le Glu
165 170 175

Val Pro Tyr Ile Cys Thr Glu Gly Glu Asp Gln Ile Thr Val Trp Gly
180 185 190

Phe His Ser Asp Asn Glu Thr GIn Met Ala Lys Leu Tyr Gly Asp Ser
195 200 205

Lys Pro Gln Lys Phe Thr Ser Ser Ala Asn Gly Val Thr Thr His Tyr
210 215 220

Val Ser Gln Ile Gly Gly Phe Pro Asn Gin Thr Glu Asp Gly Gly Leu
225 230 235 240

Pro Gln Ser Gly Arg lle Val Val Asp Tyr Met Val GIn Lys Ser Gly
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Lys Thr Gly Thrlle Thr Tyr GIn Arg Gly Ile Leu Leu Pro GIn Lys
260 265 270

Val Trp Cys Ala Ser Gly Arg Ser Lys Val Ile Lys Gly Ser Leu Pro
275 280 285

Leu lle Gly Glu Ala Asp Cys Leu His Glu Lys Tyr Gly Gly Leu Asn
290 295 300

Lys Ser Lys Pro Tyr Tyr Thr Gly Glu His Ala Lys Ala lle Gly Asn
305 310 315 320

Cys Pro lle Trp Val Lys Thr Pro Leu Lys Leu Ala Asn Gly Thr Lys
325 330 335

Tyr Arg Pro Pro Ala Lys Leu Leu Lys Glu Arg Ala His His His His
340 345 350

His His His His His His
355

A
N

AANA
[[SRNTO RN}

A

<220>

<223> Trinh tu nay duoc tong hop nhéan tao.
<400> 16
Asp Gin lle Cys e Gly Tyr His Ala Asn Asn Ser Thr Glu GIn Val

1 S 10 15

Asp Thrlle Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
20 25 30

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys

35 40 45
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Pro Leu He Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
50 55 60

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr lle Val
05 70 75 80

Glu Lys Ala Asn Pro Ala Asn Asp Leu Cvs Tyr Pro Gly Asn Phe Asn
85 90 95

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Tle Asn His Phe Glu
100 105 110

LysIle Gin Ile 1le Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
1S 120 i25

Ser Gly Val Ser Ser Ala Cys Pro Tyr GIn Gly Thr Pro Ser Phe Phe
130 135 140

Arg Asn Val Val Trp Leu lle Lys Lys Asn Asn Thr Tyr Pro Thr Ile
145 150 155 160

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Ile Leu Trp
165 170 175

Gly Ile His His Ser Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr GIn
180 185 190

Asn Pro Thr Thr Tyr tle Ser Val Gly Thr Ser Thr Leu Asn Gln Arg
195 200 205

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly GIn Ser Gly
210 215 220

Arg Met Asp Phe Phe Trp Thrlle Leu Lys Pro Asn Asp Ala lle Asn
225 230 235 240

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lyslle
245 250 255
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Val Lys Lys Gly Asp Ser Ala Ile Val Lys Ser Glu Val Glu Tyr Gly
260 265 270

Asn Cys Asn Thr Lys Cvs Gln Thr Pro Ile Gly Ala Ile Asn Ser Ser
275 280 285

Met Pro Phe His Asn lle His Pro Leu Thr Ile Gly Glu Cys Pro Lys
290 205 300

Tyr Val Lys Ser Asn Lys Leu Val Leu Ala Thr Gly Leu Arg Asn Ser

305 30 31 320

N

Pro Leu Thr Glu Thr Arg Gly Leu Phe Gly Ala lle Ala Gly Phe lle
325 330 335

Glu Glv Gly Trp GIn Gly Met Val Asp Gly Trp Tyr Gly Tyr His His
340 345 350

Ser Asn Glu GIn Gly Ser Gly Tyr Ala Ala Asp Lys Glu Ser Thr Gln
335 360 365

Lys Ala lle Asp Giy Val Thr Asn Lys Vai Asn Ser lle Ile Asp Lys
370 375 380

Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn Asn Leu Glu
385 390 395 400

Arg Arg Tle Glu Asn Leu Asn Lys Lys Met Glu Asp Gly Phe Leu Asp
405 410 415

Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met Glu Asn Glu Arg
420 425 430

Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Asp Lys Val
435 440 445

Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly Asn Gly Cys Phe
450 S5 460
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Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu Ser Val Arg Asn
465 470 475 480

Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala Arg Leu Lys Arg
485 490 495

Glu Glu lle Ser Gly Val Lys Leu Glu Ser e Gly Thr Tyr GIn Ala
S00 505 510

His His His His His His His His His His
S15 320

<210> 17
<211> 514
<212> PRT
<213> Nhan tao

<220>
<223> Trinh tu nay dugc tong hop nhan tao.

<400> 17
lle Pro Leu Glv Val Val His Asn Asn Thr Leu Gin Val Ser Asp lle

| 5 10 15

Asp Lys Leu Val Cys Arg Asp Lys Leu Ser Ser Thr Ser GIn Leu Lys
20 25 30

Ser Val Gly Leu Asn Leu Glu Gly Asn Gly Val Ala Thr Asp Val Pro
33 40 45

Thr Ala Thr Lys Arg Trp Gly Phe Arg Ala Gly Val Pro Pro Lys Val
50 55 00

Val Asn Tyr Glu Ala Gly Glu Trp Ala Glu Asn Cys Tyr Asn Leu Asp
65 70 75 80

lle Lys Lys Ala Asp Gly Ser Glu Cys Leu Pro Glu Ala Pro Glu Gly
85 90 95

Val Arg Gly Phe Pro Arg Cys Arg Tyr Val His Lys Val Ser Gly Thr
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100 105 110

Gly Pro Cys Pro Glu Gly Tyr Ala Phe His Lys Glu Gly Ala Phe Phe
15 120 125

Leu Tyr Asp Arg Leu Ala Ser Thr e Ile Tyr Arg Ser Thr Thr Phe
130 135 140

Ser Glu Gly Val Val Ala Phe Leu lle Leu Pro Glu Thr Lys Lys Asp
145 150 155 160

Phe Phe Gln Ser Pro Pro Leu His Glu Pro Ala Asn Met Thr Thr Asp
165 170 175

Pro Ser Ser Tyr Tyr His Thr Val Thr Leu Asn Tyr Val Ala Asp Asn
180 185 190

Phe Gly Thr Asn Met Thr Asn Phe Leu Phe Gln Val Asp His Leu Thi

105 200 205

Tyr Vai Gln Leu Glu Pro Arg Phe Thr Pro Gin Phe Leu Val Gln Leu
210 215 220

Asn Glu Thr He Tyr Thr Asn Gly Arg Arg Ser Asn Thr Thr Gly Thr
225 230 235 240

Leu lle Trp Lys Val Asn Pro Thr Val Asp Thr Gly Val Gly Glu Trp
245 250 255

Ala Phe Trp Giu Asn Lys Lys Asn Phe Thr Lys Thr Leu Ser Ser Glu
260 205 270

Glu Leu Ser Val Ala Asp Asp Asp Asp Lys Glu Pro Lys Ser Ser Asp
275 280 285

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
290 295 300

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
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Scr Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
325 330 335

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
340 345 350

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg
355 360 365

Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys
370 374 380

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Tle Glu
385 390 395 400

Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr
405 410 415

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu
420 425 430

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
435 440 445

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
450 455 460

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 470 475 480

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
485 490 495

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
500 505 510

Gly Lys
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0> 18
> 480

> PRT

> Nhan tao

<223> Trinh tu nay dugce tdng hop nhan tao.

<400> 18

Met Pro Leu Gly val Val Thy Asn Ser Thr Leu Glu Val Thr Glu Ile

b S 10 15

Asp Gin Leu Val Uvs Lys Asp His Leu Ala Ser Thr Asp Gln Leu Lys
20 25 30

Ser Val Gly Leu Asn Leu Glu Gly Ser Gly Val Ser Thr Asp Ile Pro
35 40 45

Ser Ala Thr Lys Arg Trp Gly Phe Arg Ser Gly Val Pro Pro Lys Val
S0 55 60

Val Ser Tyr Glu Ala Gly Glu Trp Ala Glu Asn Cys Tyr Asn Leu Glu
65 70 75 80

lle Lvs Lys Pro Asp Gly Ser Glu Cys Leu Pro Pro Pro Pro Asp Gly
85 90 95

Val Arg Gly Phe Pro Arg Cys Arg Tyr Val His Lys Ala Gln Gly Thr
100 105 110

Gly Pro Cys Pro Gly Asp Tyr Ala Phe His Lys Asp Gly Ala Phe Phe
1S 120 125

Leu Tyr Asp Arg Leu Ala Ser Thr Val Ile Tyr Arg Gly Val Asn Phe
130 135 140

Ala Giu Gly Vat lie Ala Phe Leu lle Leu Ata Lys Pro Lys Glu Thr
145 150) 1535 160
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Phe Leu Gln Ser Pro Pro Ile Arg Glu Ala Val Asn Tyr Thr Glu Asn
165 170 175

Thr Ser Ser Tyr Tyi Ala Thr Ser Tyr Leu Glu Tyr Glu Ile Glu Asn
180 185 190

Phe Gly Ala Gln His Ser Thr Thr Leu Phe Lys lle Asp Asn Asn Thr
195 200 205

Phe Val Arg Leu Asp Arg Pro His Thr Pro Gin Phe Leu Phe GIn Leu
210 215 220

Asn Asp Thr lle His Leu His Gln GIn Leu Ser Asn Thr Thr Gly Arg
225 230 235 240

Leu tle Trp Thr Leu Asp Ala Asn [le Asn Ala Asp Ile Gly Glu Trp
245 250 255

Ala Phe Trp Ghi Asn Lys Lys Asn Leu Ser Glu Gin Leu Arg Gly Glu
260 265 270

Glu Leu Ser Phe Giu Ala Leu Ser Leu Asn Glu Thr Glu Asp Asp Asp
275 230 285

Ala Ala Ser Ser Arg ile Thr Lys Gly Arg Ile Ser Asp Arg Ala Thr
290 205 300

Arg Lys Tyr Ser Asp Leu Val Pro Lys Asn Ser Pro Gly Met Val Pro
305 310 315 320

Leu His e Pro Glu Gly Glu Thr Thr Leu Pro Ser Gln Asn Ser Thr
325 330 335

Glu Gly Arg Arg Val Gly Vai Asn Thr GIn Glu Thr Ile Thr Glu Thr
340 345 350

Ala Ala Thr lle ile Gly Thr Asn Gly Asn His Met Gln lle Ser Thr
355 360 365
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lle Gly Ile Arg Pro Ser Ser Ser Gln Ile Pro Ser Ser Ser Pro Thr
370 375 380

Thr Ala Pro Ser Pro Glu Ala Gln Thr Pro Thr Thr His Thr Ser Gly
385 390 395 400

Pro Ser Val Met Ala Thr Glu Glu Pro Thr Thr Pro Pro Gly Ser Ser
405 410 415

Pro Gly Pro Thr Thr Glu Ala Pro Thr Leu Thr Thr Pro Glu Asn Ile
420 425 430

Thr Thr Ala Val Lys Thr Val Leu Pro Gln Glu Ser Thr Ser Asn Gly

435 440 445

Leu lle Thr Ser Thr Val Thr Gly lle Leu Gly Ser Leu Gly Leu Arg
450 455 » 460

Lys Arg Ser Arg Arg Ala His His His His His His His His His His

4065 470 475 480
<210> 19

<211> 345

<212> PRT

<213> Nhan tao

<220>
<223> Trinh tu nay dugc tdng hop nhan tao.

<400> 19

Val Ser Tyr Ser Leu Cys Thr Ala Ala Phe Thr Phe Thr Lys Ile Pro
| S 10 15

Ala Glu Thr Leu His Giy Thr Val Thr Val Glu Val Gln Tyr Ala Gly

20 25 30

Thr Asp Gly Pro Cys Lys Val Pro Ala Gln Met Ala Val Asp Met Gln
35 40 45

Thr Leu Thr Pro Val Gly Arg Leu Ile Thr Ala Asn Pro Val ile Thr
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Glu Ser Thr Glu Asn Ser Lys Met Met Leu Glu Leu Asp Pro Pro Phe
65 70 75 g0

Gly Asp Ser Tyr lle Val Ile Gly Val Gly Glu Lys Lys Ile Thr His
85 90 95

His Trp His Arg Ser Gly Ser Thr [le Gly Lys Ala Asp Asp Asp Asp
100 105 110

Lvs Glu Pro Lys Ser Ser Asp Lys Thr [His Thr Cys Pro Pro Cys Pro
115 120 125

Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
130 135 140

Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr Cys Val
145 150 155 160

Val Val Asp Vai Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
165 170 175

Val Asp Gly Vai Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
180 185 190

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
195 200 205

GlIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
210 215 220

Ala Leu Pro Ala Pro Ile Glu Lys Thrile Ser Lys Ala Lys Gly GIn
225 230 235 240

Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
245 250 255

Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
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Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
275 280 285

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
290 295 300

Tyr Sov fvs Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn Val
305 A0 RN 320

is Glu Ala Leu His Asn His Tyr Thr Gln

0 335

Phe Ser Cys Ser Val Met 1
o)
bl

325 3

Lys Ser Leu Ser Leu Ser Pro Gly Lys
340 345
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