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KHANG THE DAC HIEU VOI PROTEIN VO TYP HUYET THANH 1 CUA
VIRUT DENGUE VA DUOC PHAM CHUA KHANG THE NAY

(57) Sang ché dé cap dén khang thé dugc phan l1ap hoac manh cua ching co tinh

dac hiéu véi protein vO typ huyét thanh 1 cla virut Dengue va dugc phdm chia

ching dé st dung trong diéu tri bénh nhiém virut Dengue & doi tugng dong vat

c¢6 xuong song. Cu thé, khang thé nay 1a khang thé don dong trung hoa & ngudi

khang virut Dengue dugc phan lap tir cdc t€ bao B dugc lam bét thr EBV ¢6

ngudn goc tir bénh nhan da khoi bénh Dengue.
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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén khang thé don dong trung hoa clia ngudi véi virut Dengue,
cu thé 13, typ huyét thanh 1. Sang ché ciing dé cap dén duoc pham dé diéu tri hoic

ngin ngira bénh nhiém virut Dengue & ddi tugng dong vat ¢ xuong séng.
Tinh trang ky thuit cia sing ché

Bénh Dengue 1a bénh ma chi yéu do mudi mang virut truyén nhiém sang
ngudi. Hién nay, ¢6 gin 2,5 ty nguoi & hon 100 qubc gia c6 bénh Dengue & ving vanh
dai nhiét dgi/can nhiét d6i dugce xem la c6 nguy co nhiém bénh Dengue. Loai mudi cu
ngu & thanh thi, dedes aegypti 1a vat truyén nhiém virut chinh sang nguoi. Bénh nhiém
virut Dengue c6 thé gy ra nhiéu bidu hién 1dm sang tir bénh nhiém virut khong cé
triéu chung lay nhidm dén sét Dengue (dengue fever - DF), bénh sét cép tinh, dén sét
xuét huyét Dengue (dengue haemorrhagic fever - DHF) va hdi ching séc Dengue
(dengue shock syndrome - DSS) la céac bién ching nghiém trong, de doa mang séng
duoc dac trung boi tinh trang ro ri thanh mach. Viéc diéu tri hién nay bi gidi han &
viéc st dung thudc giam dau dé lam giam bot triéu chimg va chua c6 vacxin san co.
Céac bénh Dengue anh huéng dén 50 triéu ngudi mdi niam, véi dich boc phat thuong
xuyén va tai di tai lai. Nam 1990 da thdy su tro lai ctia cac bénh Dengue & cac ving
khac nhau trén thé gidi mac du da kiém soat mudi nghiém ngdt, dinh cao la sy kién
bung phéat vao nam 2005 & Singapo. Trén 80% cac truong hop duge bdo cdo 1a &
ngudi trudng thanh tré tudi véi cac tic dong lién quan dén kha nang lam viéc ctia ho
cong thém chi phi cham séc stc khoe déang ké dé diéu tri cho ho. Vi thé, cdc phuong
an thay thé cho vacxin Dengue, nhu lidu phap khang thé thu dong va/hoic khang virut
1a cip thiét d& hd trg viéc kiém soat cic bénh lién quan dén Dengue trong giai doan
trung han. Céc phuong phap diéu tri duge dé xuat nay c6 kha nang hd trg sé lugng 16n
céc ca thé bi nhiem miac di chi duoc sir dung cho cac ca thé c6 nguy co phat trién cac
dang nghiém trong cua bénh (khoang 10% tdng s6). Vi su phd bién ngay cang ting
cua bénh Dengue & cac nudc phat trién nhu Nam M$ va Uc, va viéc thiéu vacxin,
khang thé nay c6 thé 1a thude hitu dung. Sang ché dé cap dén khang thé don dong hoan

toan cua nguoi dé thoa man cac nhu cau nay va nhu cau khéc.
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Ban chit ky thuit clia sang ché

Séng ché dé xudt ché phdm va phuong phap diéu tri hodc ngin nglra bénh

nhiém virut Dengue & ddi tuong dong vat cd xuong song.

Cu thé 13, séng ché mo ta vi du vé viéc san xuat khang thé don dong trung hoa
hoan toan ctia ngudi tir bénh nhan méi phuc héi sau khi nhiém Dengue typ huyét thanh
1. Khéng thé nay thé hién ca hoat tinh phong bénh va hoat tinh didu tri trong viéc
phong bé su lay nhidm Dengue typ huyét thanh 1 in vitro va in vivo va c6 thé 1a nén
tang cho cac thubc méi. Sang ché st dung phuong phap tao ra té bao B nhé duge lam
bét tir tir bénh nhén dang hdi phuc bang cach tinh ché t& bao duong tinh véi CD22 cia
ho tir mau mau dugc liy 60 ngay sau khi bénh nhan khéi bénh nhiém trung. Sau do, té
bao B da tinh ché duoc 1am bét tir, bang cach giy nhiém virut Epstein Barr (EBV).
Phuong phap nay tao ra 6 chira cdc dong té bao B ghi nhd duoc lam bt tir ¢6 kha ning
tao ra khang thé hoan toan cua ngudi ma co thé duoc sang loc vé tinh ddc hiéu déi vai
virut Dengue. Céc dong té bao B nay sau d6 c6 thé duoc sir dung 1am ngudn duoc lam
gidu ctia khuén globulin mién dich dé nhan biét va tach dong khang thé don dong tai to
hop c6 hoat tinh trung hoa déi véi virut Dengue in vitro va in vivo. Nhu duge mo ta &
day, tac gia sang ché mo ta dic diém cta qua trinh phéan lap, sang loc, tach dong va
phan tich in vitro/in vivo cta khang thé don dong hoan toan clia ngudi thir nhit dic

hidu véi typ huyét thanh 1 cua virut Dengue.

Theo mdt khia canh, sang ché dé xuit khéng thé hoic manh cta ching duoc
phan 1ap ma gin két v4i protein vé c¢é typ huyét thanh 1 cta virut Dengue hodc manh

ctia chuing, trong d6 khang thé nay 1a khang thé nguoi c6 hoat tinh trung hoa.

Theo céc phuong 4n khac nhau cua khia canh ndy, khang thé hozc manh cua
chung c6 thé 1a (a) phan tir globulin mién dich nguyén ven; (b) scFv; (c) manh Fab; (d)
F(ab")2; hoic () Fv duoc lién két disulfua.

Theo mot phuong an khac, khang thé hoic manh cla ching c6 thé bao gdm
mién héng dinh globulin mién dich chudi ning dugc chon tir nhém bao gém: (a) mién
hing dinh IgM & ngudi; (b) mién hing dinh IgG1 & ngudi; (¢) mién hing dinh IgG2 &
nguoi; (d) mién hang dinh IgG3 & ngudi; (e) mién hang dinh IgG4 & ngudi; hodc (f)
mién hing dinh IgA1/2 & ngudi.
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Theo mot phuong 4n khac, khang thé hodc manh cta chung c6 thé bao gdm
mién hing dinh globulin mién dich chudi nhe c¢6 thé 14: (a) mién hing dinh Ig kappa &

ngudi; hodc (b) mién hing dinh Ig lambda & ngudi.

Theo mét phuong an bd sung, khang thé hodc manh ciia ching bao gdém chudi
nang bao gém it nhdt moét CDR duge chon tir nhém bao gém cac trinh tw CDR duogc
thé hién trong Fig. 4(B).

Theo mdt phuong én khac, khang thé hogc manh cia ching bao gdm chudi nhe
bao gém it nhat mdét CDR duoc chon tir nhém bao gém cac trinh tu CDR duoc thé
hién trong Fig. 4(B).

Theo mdt phuong 4n khéc, khang thé hoic manh cta chung bao gdém chudi
nzng bao gém ba trinh ty CDR nhu dugc thé hién trong Fig. 4(B).

Theo mdt phuong 4n khac, khang thé hoic manh ctia ching bao gdm chudi nhe
bao gdm ba trinh ty CDR nhu duoc thé hién trong Fig. 4(B).

Theo mot phuong 4n khéc, khang thé hoic manh cta chung bao gdm vung
khung chudi nang ctia IGHV1-2*#02 va it nhat mot trinh tu trong s céc trinh tw CDR
nhu duoc thé hién trong Fig. 4(B).

Theo mét phuong an khéc nita, khang thé hodc manh cua ching bao gém ving
khung chudi nhe ctia IGKV3-20%01 va it nhat mot trinh tu trong sd céc trinh tw CDR
nhu dugc thé hién trong Fig. 4(B).

Theo mot phuong an, khang thé bao gdm trinh tu chudi ning duoc thé hién
trong Fig. 4(B).

Theo mdt phuong 4n khac, khang thé bao gdém trinh tu chudi nhe duoc thé hién
trong Fig. 4(B).

Theo mét phuong an khac nita, khang thé 1 14¢10, dong 8.

Theo mot s phuong 4n, khang thé hoic méanh cta chung gin két véi khang
nguyén véi hing sb i luc (Kp) nho hon 1 x 108 M.

Theo mét phuong an khac, khang thé hozc manh cta ching gin két voi khéng
nguyén véi hing s 4i luc (Kp) nhé hon 1x 10° M.

Theo mdt phuong an khéc, khang thé hodc manh ctia chung ¢6 ngudn gbe tir té
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bao B ctia bénh nhan da phuc hdi sau khi nhiém virut Dengue.

Theo mdt phuong an khac, khang thé hoic manh cua ching gén két chéo hai
protein vé & virut. Theo mot s6 phuong an, su lién két chéo hai protein vo bao gbém
viée gan két vai DI va khop ndi gitta DI va IT trén mot protein E va DIII cta protein E

bén canh.

Theo mot khia canh khéc, sang ché dé xuat khéng thé hodc manh cua chung ma

gan két voi virut Dengue c6 tinh dic hiéu gan két ctia 14¢10, dong 8.

Theo mot khia canh khac, sing ché d& xudt dugc phim chira khang thé hodc
manh ctia chiing theo khia canh bat ky trong sé cac khia canh va cac phuong an cé lién
quan néu trén va chét mang dugc dung cé hiéu qua lam giam hodc ngin ngira bénh
nhiém virut Dengue & déi tugng. Theo mdt sé phuong an, dugc phdm nay c6 thé con

bao gém chéat thi hai, vi du, thude khang virut hodc thudc giam dau.

Theo mot khia canh khac, sang ché dé cap dén phuong phap gay mién dich thu
ddng bao gém budc st dung cho dbi tugng lugng hitu hiéu ctua khang thé hodc manh
ctia chung theo khia canh va phuong an bit ky trong sb cac khia canh va phuong an cé

lién quan néu trén.

Theo khia canh bd sung, sang ché dé cap dén phuong phép didu tri bénh nhidm
virut Dengue bao gdm bude st dung cho déi trong c6 nhu ciu mot luong khang thé
hodc manh ctia chiing theo khia canh va phuong 4n bit ky trong sé céac khia canh va
phuong an c6 lién quan néu trén, c6 hiéu qua lam giam hoac ngén ngira bénh nay.

Theo mdt s6 phuong an, khang thé nay duoc st dung trong tinh mach (IV),
dudi da (SC), trong co (IM), qua da, hodac qua duong miéng.

Theo mot phuong an khac, khéng thé duoc st dung véi luong nim trong
khoang tlr 1 dén 100mg/kg cin ning ctia dbi tuong.

Viéc st dung nay co thé con bao gém viéc st dung chét tht hai, ma c6 thé, vi
du, 14 thudc khang virut hoac thude giam dau.

Theo mdt khia canh khac, sang ché dé cip dén phuong phap san xuit khang thé
trung hoa khang virut Dengue bao gdm buéc: (a) nhan biét ca thé vira khoi bénh nhiém

virut Dengue; (b) thu nhan t& bao B tir ca thé nay; (c) lam bét tir t& bao B tir budce (b);
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va (d) thir nghiém té bao B duoc lam bét tir tir budc (c) vé kha ning trung hoa virut

Dengue.

Theo céc phuong 4n cta khia canh nay, té bao B 1a CD 22+. Theo c4c phuong
an khéc, t& bao B duoc lam bt tir bing EBV.

Theo céc khia canh khac, séng ché d& xuat axit nucleic duoc phan 1ap ma héa
khang thé hoic manh ctia chiing theo khia canh va phuong 4n bit ky trong sb céac khia
canh va phuong 4n c6 lién quan néu trén. Cac axit nucleic duoc phan 1ap nay cé thé
duoc chtra trong vecto biéu hién. Cac vecto biéu hién c6 thé dugce chua trong té bao

chd, nhu té bao vi khuadn, nhan chuan, hodc t€ bao dong vat cé vu.
Mo ta van tat cac hinh vé

Fig. 1: D) thi thé hién quy trinh sang loc, biéu hién va phén tich khang thé. Cac
té bao CD22+ B tr bénh nhan d& nhiém bénh Dengue dugc nhan bdi Bénh vién dai
hoc qudc gia (National University Hospital-NUH) duoc phan lap. Cac té bao B nay
duoc lam bt tu béng EBV vo6i su c6 mat clua yéu t6 hoat hoa té bao B da dong
(2,5ug/ml trinh tu CpG, IL.2 va IL4) ma duoc bd sung dé tdng cuong hiéu qua cua viéc
lam bét tir. Cac té bao B dua vao dia vai mat d 30 & bao/giéng trong giéng day tron
96 giéng voi 1x10°5, PBMC duoc chiéu xa, ngoai sinh thu duoc tur 16p vang mau ly
tam. Sau hai tuan, chit n6i bé mat tir cac dong nay duoc sang loc bang ELISA, PRNT
va CPE dbi v6i hoat tinh gan két/trung hoa. mARN ciia dong té bao B duong tinh nay
duoc chiét va céc trinh tu chudi ning va chudi nhe cua khang thé dugc tach dong vao
vecto pCMV noi bo va duoc chuyén nhiém vao té bao Freestyle® 293F dé tao ra cac
ndng do cao clia khéng thé tai to hop. Cac khang thé tai td hop c6 tinh dic hiéu mong

mubn dugc nhan biét va duoc phén tich thém.

Fig. 2: Sang loc chat n6i bé mat tir dong t& bao B dugc lam bét tir bang CPE va
PRNT vé hoat tinh trung hdoa Dengue. (A) céc té bao BHK-21 duoc gy nhiém bing
DV voi su ¢ mit cta chat ndi bé mat c6 nguén géc tor dong té bao B duoc lam bat tr
bang EBV. (2000 dong t& bao cho mdi bénh nhan duogc sang loc bing cach st dung
phuong phap nay). Téc dung gy bénh té bao dugc danh gid bang cach nhudm té bao
nguyén ven con lai bang chét rira giai tim tinh thé véi axit axetic va xac dinh d6 hdp
thu & bude song 595nm. Piém két thiic thir nghiém duogc xéc dinh 1a 50% tac dung gay

bénh té bao va ndng do virut duoc t81 uu héa. Chéat ndi bé mit thir nghiém dugc sang
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loc ban dau & do pha lodng 1:4. 10% céc dong cao nhat duoc thir nghiém lai bang
PRNT. (B) Tao ra dong té bao lympho bao B & nguoi tiét khang thé trung hoa & nguoi
khang Dengue. Cac té bao BHK & mirc hop dong 80% duge gy nhidm virut Dengue
trong 3 ngay. Cac mang virut duoc quan sat bang mét bang cach sir dung thuéc nhuém
tim tinh thé (Sigma- Aldrich, Singapo) ma gin két voi cac té bao con séng. Chit ndi bé
mat tir cac dong té bao B (cé ngudn gdc tir ca thé nhiém bénh Dengue 1 dang hdi
phuc) duogc thir nghiém vé hoat tinh trung hoa. Dengue 1 (50 pfu) duoc  véi chit nbi
bé mat mdi truong nudi cdy té bao (duge pha lodng ¥4) trong 1 gidr trude khi bd sung
vao té bao BHK. Dong té bao 14c10 dwoc phat hién 1a tiét khang thé ma lam giam

dang ké so lugng mang.

Fig. 3: Cac khuon khang thé dugc biéu hién boi dong té bao B 14C10 va trinh
tu axit amin CDR két hop. (A) Ban d6 plasmit thé hién cac vi trf enzym gidi han va
tach dong céc dot bién chén chudi ning va chudi nhe dé tao ra khang thé IgG1 & ngudi
tai to hop béng cach str dung cac khuon duogc xac dinh tr 14¢10. (B) T4t ca trinh tu
chudi nang (SEQ ID NO 13-24, tuong ung, theo thi tu xuét hién) va chudi nhe (SEQ
ID NO 1-12, tuong Gng, theo thi tu Xuét hién) dugc nhéan bidt va duogc tach dong cua
14¢10 voi cac vung CDR cta né (CDR 1, CDR 2 va CDR 3 tuong tng) cong véi 12 su
hoan vi cta to hop chudi ning va chudi nhe dé tao ra cac khang thé tai to hop khac

nhau.

Fig. 4: Khu6n khang thé 14¢10.8 ma hoa khang thé tai t6 hop c¢6 hoat tinh gin
két dbi voi Dengue typ huyét thanh 1. (A) ELISA dang banh kep duoc st dung dé thir
nghiém tit ca khang thé duoc biéu hién tai t6 hop c6 ngudn gbc tir dong té bao B
14¢10 duoc biéu hién va dugc tinh ché tir chat noi bé mit cia 293F. Khuon s6 8 16
rang tao ra tin hiéu duong tinh déi véi typ huyét thanh 1 cua virut Dengue. (B) Trinh
tu nucleotit va axit amin day du ctia cac chudi nang (SEQ ID NO 25 va 17, tuong tng)
va cac chudi nhe (SEQ ID NO 26 va 27, twong tng) 14c10.8 vé&i cac ving CDR duoc
dénh dau.

Fig. 5: Tinh dic hiéu typ huyét thanh cua khang thé 14¢10.8 tai t& hop voi
PRNT va ELISA. (A) ELISA dang banh kep thé hién tinh dic hiéu cta khang thé
14c10 IgG1 tai to hop khang typ huyét thanh 1 cta virut Dengue séng nguyén ven.
Khéng quan sat thay hoat tinh gan két d6i voi Dengue typ huyét thanh 2, 3 hodc 4. (B)
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S6 liéu PRNT thé hién tinh dac hiéu cua khang thé 14¢10.8 tai t6 hop khang typ huyét
thanh 1 cta virut Dengue Westpac 74. Khong phét hién duoc hoat tinh trung hoa dang
ké déi v6i Dengue typ huyét thanh 2, 3 hoic 4. (C) S6 liéu tho ctia PRNT thé hién tinh
dic hiéu typ huyét thanh ctia 14¢10.8 d6i v6i typ huyét thanh 1 cta virut Dengue.

Fig. 6: 14c10.8 biéu hién tic dung ting cudong phu thudc khang thé cung loai
(ADE) nhung khéng biéu hién tac dung tang cuong phu thudc khang thé khac loai ddi
v6i bénh nhiém Dengue in vitro. Khang thé 14¢10.8 duoc pha lodng timg bac duoc
v6i thé tich twong duong ciia virut (MOI bang 1) trong 1 gid & 37°C sau d6 duoc
truyén sang dong té bao tiy don bao ngudi K562 (dong té bao nay thuong duge st
dung cho thtr nghiém ADE) va duoc 1 ¢ 37°C trong 4 ngay. Chét ndi bé mat sau do
duoc thu hoach tir cac té bao K562 da duoc gy nhiém va hidu gia virut thu duoc duoc
danh gia bang PRNT. ADE dugc dinh nghia 14 hiéu gia virut tang so voi déi chung
trong d6 khéng bd sung khang thé (dudng chdm chdm mau xanh). Cac sé lidu da
chiing to su c6 mit cia ADE trong typ huyét thanh 1 ctia virut Dengue, nhung khong
c6 trong typ huyét thanh 2, 3 va 4. Quan sat nay di goi y rang 14c10.8 c6 thé 1a khang
thé an toan dé st dung cho cac bénh nhéan bi nhiém Dengue 1 mién 1 né duoc sir dung

& ndng d6 trung hoa ma khong phai 1a ndng do ting cudng.

Fig. 7: Su chuyén héa 14¢10.8 thanh cic phan nhém IgG ngudi khac nhau ¢o
anh hudng dén hoat tinh ting cuong ciing loai cia né. Céc tac gia sang ché chuyén hoa
14¢10 tir [gG1 & nguoi thanh IgG3 & ngudi va IgG4 & ngudi bang cach sir dung céac
cdu tric da dugce trinh bay. Céc cdu tric nay duoc biéu hién dudi dang khang thé tai td
hop trong céc té bao 293F sau d6 duoc tinh ché trén cic cot Protein-A sepharoza dé
thir nghiém thém. Cac tic gia sang ché tién hanh thir nghiém tic dung ting cudng cling
loai bang cach str dung dong t& bao K562 nhu duoc md ta trong Fig 6. IgG3 bidu hién
hoat tinh ting cudng tdi da trong khi IgG1 & muc gitta va IgG4 ¢6 muc hoat tinh ting
cuong thap nhit.

Fig. 8: 14c10.8 dic hiéu vdi protein E cta virut Dengue. (i) Céc té bao duoc
gay nhiém DV trong hai ngay. Sau dé, céc té bao dugc dung giai va S*2 metionin duoc
bd sung vao hén hop chira virut dé két hop hop chit c¢6 hoat tinh phong xa. Khang thé
dugc bo sung vao hdn hop sau d6 bd sung céac hat protein A-agaroza sau dé dugc bd

sung vao va dugc U trong 1 gio ¢ 4°C. Sau khi rtra, protein dugc rua giai voi chat dém



22562

nap khong khtr va dugc chay trén gel SDS—polyacrylamit 15% sau dé nhudm bac theo
huéng dan cta nha san xuat (bd kit nhuém mau SilverQuest, Invitrogen). Dai 56Kd
twong Umg véi protein E ctia virut Dengue. (ii) Virut Dengue nguyén ven di tinh ché
(dugc 1am bién tinh va khong bién tinh) duoc nap trén gel khong bién tinh va duoc
chuyén sang mang duogc thém tach bang khang thé 14C10. Cac két qua da thé hién

rang 14C10 c6 su gin két yéu véi epitop mach thang trén protein E Dengue.

Fig. 9: Hoat tinh trung hoa ctia khdng thé 14c10 tai to hop khang céc kiéu gen
Dengue typ huyét thanh 1 khac nhau. Cac ndng do ting dan cua khang thé duoc bd
sung vao 50 don vi tao mang (p.f.u.) thude cac kiéu gen khac nhau cua typ huyét thanh
1 ctia virut Dengue (tén kiéu gen cua virut dugc cung cip trong ngodc) va duge U &
37°C trong 1 gio. 100pl hdn hop duoc bd sung vao 16p don cia cac té bao BHK-21
trong dia 24 giéng va dugc u trong 1 gio' & 37°C. Chét ndi bé mit duge ldy ra va 1ml
carboxyl metyl xenluloza 2% (khéi lugng/thé tich) trong RPMI cong FBS 2% duoc tao
16p trén cac t& bao bi nhiém. Sau khi G thém & 37°C trong 4 ngdy, cac giéng duoc
nhudm béng tim tinh thé 0,5% (khdi luqng/thé tich) dugc hoa tan trong formaldehyt
25% (thé tich/thé tich) & quan sat cic mang. Fig. 9 thé hién SEQ ID NO 28-32, tuong

tmg, theo tht tur xuét hién.

Fig. 10: 14c10 biéu hién ca hoat tinh phong bénh va diéu tri in vivo: (A) Hoat
tinh phong bénh ctia 14¢10.8 dugc quan sat bang cach tiém chudt AG129 (n=6) bing
céc ndng do khang thé khic nhau 24 gio trude khi giy nhidm béng Dengue typ huyét
thanh 1. Lidu diéu tri duy nhat bang 250pg/chudt ciia khang thé duoc sir dung cho mot
nhém duy nhat (n=6) 24 gid sau khi nhiém virut Dengue. Virut huyét thu duoc duoc
dinh lugng trong huyét thanh mau ctia chudt bi nhidm boi PRNT 4 ngay sau khi
nhiém. (B) 14¢10.8 biéu hién hoat tinh phong bénh & cac ndng do bang 1-5pg/chudt. O

ndng d6 khang thé thap hon, c6 mét s6 bang chimg vé bénh nhidm virut bi gia ting.

Fig. 11: HM14¢10 1a khang thé ¢ nguoi dic hiéu véi DENVI. (A) HM14c10
biéu hién hoat tinh trung hoa dic hiéu vé1 DENVI véi cac gia tri PRNT 50% va 90%
lan luot bang 0,328ug/ml va 1,313pg/ml. (B) HM14c10 cam ung ADE cing loai voi
DENV1 ¢ ndng d6 dudi mic trung hdoa nhung khéng cam tng ADE khéac loai véi
DENV2, DENV3 hoic DENV4. HM4G2 cam (mg hoat tinh ADE véi ca 4 typ huyét
thanh (C) (a) Manh hodc dot bién Fab (N297Q) ctia ving Fc IgG1 ctia HM14¢10 lam
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giam dédng ké ADE cung loai. (b) cac phan nhém khéc nhau cua [gG & nguoi
(HM14c10) gy ra cac mirc ADE cung loai khac nhau. (D) HM14¢10 trung hoa cao
v6i nhiéu kiéu gen DENVI so voi HM4G2. Cac kiéu gen duge thé hién trong dau
ngodc don bén canh ky hiéu virut. Thanh sai s6 thé hién d6 léch chuén cua cdc mau bd

ba, va cac thi nghiém duoc tién hanh it nhat ba 1an.

Fig. 12: HM14c10 gin két epitop phu thudc ciu triic bac bén cta virut. (A) ban
d6 CryoEM ctia phtic hop Fab 14c10:DENV 1 thé hién 120 Fab (mau xanh) gin két vé6i
180 protein E trén bé mat cta virut (mau luc lam). Hinh tam gidc mau den thé hién don
vi bat dbi xtmg. (B) Hinh anh mat d¢ lién két ctia Fab HM14¢10(I) véi epitop protein
E (hinh cAu mau tim). Protein E E-DI, E-DII va E-DIII duoc t6 mau do, vang va mau
xanh, tuong tmg. (C) Mat do cua phén t Fab trén cdc chudi Ca protein E trong hai
don vi bit dbi xung. Fab HM14c10(I) va HM14c10(II) 1a hai phan t&r doc 1ap trong
don vi bat déi xtmg. (D) Epitop cia Fab HMI4c10(I) (hinh cAu mau tim) va
HM14c10(II) (hinh cdu mau luc lam) trén ba protein E (béng mo mau ghi) trong don
vi bat ddi xung.

Fig. 13: HM14c10 phong bé su gan DENV1 vao cac té bao BHK va biéu hién
hoat tinh bao vé& manh in vivo. (A) Kinh hién vi déng tiéu do thoi gian hoat dong cua té
bao chimg to suw nhiém DENVI cla céc t€ bao chi BHK khi co mat (a) dbi chimg
isotyp mAb, (b) HM4G2 va (c) HM14c10 mAb. Bang bén trai: DENV1 va Mab duoc
danh diu bang Alexafluor-647 (mau dé) va Alexafluor-488 (mau xanh), tuong ung.
Bang bén phai thé hién ranh giodi té bao (cac dudong chdm trang) va su phén bd cua
DENV1 trong céc té bao. (B) Hinh anh cin canh céc su kién gy nhiém virut séng.
DENV1 dugc quan sat bén trong cac t& bao BHK tir 18 phut trong cac dbi chung
isotyp va tir phut 28 véi phtrc hop HM4G2. Phirc hgp HM14¢10:DENV1 khéong thé
gan vao voi céc té bao BHK. (C) Cudng do phéat huynh quang mau do bén trong cla
120 té bao dugc lua chon ngau nhién duoc dinh luong nhu 1a phép do sy nhép noi
virut trong 1 gio. ANOVA 1 chidu duoc sir dung d so sanh 3 nhom. **p<0,0001. (D)
HM14c¢10 duoc thir nghiém dé dung lam chit phong bénh va didu tri; khéng thé duoc
str dung cho chudt AG129 bi nhiém DENV1 & ngéy 0 va ngay 2 sau khi nhiém, tuong
tmg. HM14¢10 thé hién dap tmg bao vé du virut duoc tiém (a) dudi da hay (b) trong

mang bung. Mtrc virut huyét trong mau duoc thir nghiém lan luot & ngay 3 hodc 4 sau
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khi gy nhiém béi thir nghiém mang. N=5 trong ci hai mau va thir nghiém T duoc sir

dung dé so sanh céc tap hgp mau, ** p<0,0001, * p<0,05 so v&i cac ddi chung PBS.

Fig. 14: Nhan biét va biéu hién tai to hop khang thé hoan toan ciia ngudi c6
hoat tinh trung hoa d6i voi virut Dengue. (A) (a) 2000 dong té bao B-EBV duoc tao ra
tir bénh nhéan bi nhiém DENV1 va chat ndi bé mit duge sang loc bang ELISA ddi véi
hoat tinh gén két véi DENV 1 nhung khong gin két vai DENV2, 3 hodc 4. Bay dong té
bao duong tinh BCL-EBV dugc nhan biét. (b) Thir nghiém trung hoa gidm méng
(PRNT) dugc tién hanh dé thir nghiém hoat tinh trung hoa. S6 lidu duoc thé hién bing
PRNT100 (tirc la trung hoa hoan toan) & hé s pha lodng cao nhét va 1a gia tri trung
binh tir 3 thir nghiém. (B) (a) So d6 cua vecto pTTS duoc st dung dé biéu hién cac
khuon chudi ning va chudi nhe ctia khang thé c6 ngudn gbe tir EBV-BCL trong céc té
bao HEK293. (b) 12 mAb IgG1 & nguoi tai to hop duoc tach dong va duge biéu hién
tr dong t€ bao EBV-BCL 14¢10 va duge thir nghiém vé hoat tinh gin két véi DENV
bang ELISA. Khang thé 4G2 don dong cua chudt duge lam tuong thich véi nguoi
(HM4G2) duge str dung dé lam d6i chimg duong. Khudn khang thé tai t6 hop sé 8
(duoc goi 1a HM14c10) biéu hién hoat tinh gin két voi DENVI. (C) (a) Hoat tinh
PRNT cua HM14c10 trén DENV1, 2, 3 va 4. (b) HM14c10 dugc th nghiém hoat tinh
gin két v6i DENVI, 2, 3 va 4 bdi ELISA. Cac sb lidu nay thé hién gia tri trung binh
cta 3 thtr nghiém va thanh sai s6 béng do 1éch chuén tur gia tri trung binh cia bd ba

mau.

Fig. 15: HM14c10 biéu hién hoat tinh gin két voi nhiéu thé phan 1ap 1am sang
DENV 1. Hoat tinh gin két HM14c10 d6i v6i vai thé phan lap DENV1 duogc so sanh
v6i khang thé don dong HM4G2 cua chudt duge 1am tuong thich véi ngudi & céc ndng
d6 khéc nhau bang cach sir dung quy trinh ELISA d4 cong bd. Tat ca cac thé phan lap
DENV1 duge st dung & néng do 1x10% pfu/ml va duge pht qua dém & 4°C bang
HB112 duogc st dung lam chat bat gitt. Khang thé HM14c¢10 hoic HM4G2 duge bd
sung ¢ ndng do Sug/ml va cac thé lién hop HRP khang IgG & nguoi duge st dung dé
phat hién hoat tinh gan két.

Fig. 16: Khdp céu tric tinh thé sau dung hop ctia protein E DENV1 vao ban dd
cryoEM cua Fab HM14c10 dugc tao phuc véi virut Dengue 1. (A) hinh anh nhin tr

phia trén cta protein E Dengue 1 di khép. Ban dd cryoEM dugc biéu hién ¢ muc
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duong dong muc cao bang 5,56 do d6 duong bao rd rang clia mat do protein E c¢o thé
duoe quan sat thdy. O muc dudng dong muc nay, mat do Fab khong biéu hién, cho
thay rang khong phai tat ca epitop protein E sén c6 duoc str dung boi phan tir Fab trén
bé& mat virut. Mat do electron trén bé mat virut duoc giai thich béng cach khép vao ciu
tric tinh thé cua cau tric sau dung hop cua protein E DENV1 (Z8). Do c4u trac tinh
thé ctia protein E sau dung hgp DENV 1 khong khép vao ban db cryoEM dudi dang thé
rén, ba mién cua protein E phai dugc khép mot cach riéng biét. Cac mién I, 11 va III
cua protein E dugc t6 mau do, vang va mau xanh, tuong tmg. Protein E tir hai don vi
bat dbi ximg duoc thé hién ¢ ddy véi mot don vi bat ddi ximng duoc thé hién bang hinh
tam gidc. (B) Hinh anh mat bén cta protein E da khop trén bé mit ctia DENV1. Cac
mat do cua phan tir Fab, mién ngoai protein E va chudi xodn xuyén mang (Tm) c6 thé
duge quan sat thdy. Mat do twong mg véi glycan & vi tri Asnl59 trén hai protein E
lién ké duge danh déu bing dau miii tén va vi tri ctia to chi giai bén ngoai va bén
trong cua 16p kép lipit duge thé hién. Ban dd cryoEM duoc thé hién & dudong ddng

muc 2,56.

Fig. 17: Biéu dd lap thé cia Fab HM14¢10 va bé mat chung gén két protein E.
Mat d§ Fab HM14c10(IT) thé hién sy lién két rd rang voi protein E trén bé mat virut.
Cac géc tiép xtc duge thé hién béng hinh cau. M4t do CryoEM duogc thé hién ¢ muc

duong déng mirc 2,5c.

Fig. 18: Su chdng chét cta cac ving bién dbi cia mo hinh tuong ddng cua
HM14c10 (xanh 14 cdy) véi khang thé don dong & ngudi tham chiéu (PDB ma 2GHW)
(mau xanh lam). Hinh v& thé hién hinh chiéu bén (A) va hinh chiéu tir trén xubng (B)
cta cac vung bién ddi khang thé.

Fig. 19: Khép mé hinh tuong dong cua ving bién d6i HM14¢10 vao HM14¢10:
ban dd mat a6 cryoEM DENV1. (A) Mat d6 tuong tmg véi cac chudi riéng biét (a va
b) ctia viing bién ddi khang thé dugc khoanh tron tir ban dd cryoEM. Cac gde tiép xtic
cua protein E dad khdp dugce thé hién béng hinh ciu mau xanh luc. E-DI, E-DII va E-
DIII duoc t6 mau do, vang va xanh lam, tuong tmg. (B) chudi niang va chudi nhe mo
hinh twong ddng duoc khép riéng vao ving bién doi ctia mat do cryoEM Fab. ? voi ky
hiéu vi tri Fab xem Fig. 12. ® véi ky hiéu mat do Fab xem (A). ¢ Su khép ctia md hinh
tuong déng vao ban d6 cryoEM HM14c10:DENV1 (thiét 1ap & duong ddng mirc bing
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36) duoc t6i uu hda biang cach str dung chirc nang khép trong ban dd & thé kham (35).
(C) M5 hinh tuong ddng vung bién déi HM14¢10 da khép (xanh 14 cay) thé hién CDR
o mau do tuoi. Sy khdp dugce thé hién c6 chudi nhe trong mat do Fab a, va chudi ning

trong mat do Fab b.

Fig. 20: Epitop HM14c10 trén Dengue typ huyét thanh 1 (kiéu gen PVP159) va
su so sanh epitop nay véi (A) céc kiéu gen DENV1 khac (SEQ ID NO 33-38, tuong
tmg, theo tht tu xuét hién) va (B) typ huyét thanh Dengue va virut West Nile (WNV)
(SEQ ID NO 34 va 39-42, tuong tmng, theo thir tur xut hién). Cac gdc axit amin thong
thuong gifta cic epitop duoc nhan biét béi Fab HM14c10(I) va Fab HM14c10(ID)
trong don vi bit ddi xtimg dugc t6 mau xanh 14 cay. Cac gbc dugc nhén biét duy nhét
bdi Fab HM14¢10(I) hodac Fab HM14c10(II) duge t6 mau tim va mau luc, tuong Ung.
Trinh ty axit amin cta epitop dugc nhan biét béi Fab HM14c10 duge bao toan trong
céc kiéu gen DENV1, nhung khong phan tmg chéo véi cac typ huyét thanh Dengue
hodc virut West Nile. Piéu nay phil hop véi su quan sat thiy ring Fab HM14c10 gin
két voi hau hét cac kiéu gen Dengue 1, nhung khong phan tmg chéo véi cac typ huyét
thanh Dengue khac hodc flavivirut ¢6 ddu 4n khéng thé mo (a) ¢ vi tri X1 va II hodc

(b) vitri X2 va L.

Fig. 21: Kha ning giy nhiém va hiéu qua in vivo ctia DENV1 dugc déanh dAu.
(A) Viéc danh ddu DENV séng duoc tién hanh nhu duge mé ta ¢ trén (22). Kha nang
gy nhiém va kha nang sdng sot ctia virut duge danh ddu duoc thir nghiém béng thu
nghiém mang qua hiéu gia trén cac té bao BHK. (B) Hiéu qua in vivo ctia HM14¢10
dugc thr nghiém trong hai mé hinh in vivo str dung cac chﬁng/néng dd khac nhau cua
virut DENV 1 ¢ong véi cac kiéu phan phéi virut khac nhau. So d6 ctia cac md hinh néy
duogc thé hién. (a) Trong mé hinh 1, 1x10° pfu cua chung EHID1 duoc tiém dudi da
(S.C.) va virut huyét huyét thanh duoc theo ddi boi thir nghiém méang 4 ngay sau do.
Phuong phép phong bénh dugc thuc hién 24 gi¢ trude khi cho nhiém DENV1 va cac
tmg dung tri liéu & ngay cong 2 sau khi nhiém. (b) M6 hinh gdy nhiém DENV1 manh
hon thir hai cling duge st dung. Chudt duge tiém trong mang bung véi 1,25x107 pfu
chung Westpac ctia DENV1. Viéc gy nhidm virut cdng véi phuwong phap phong bénh
va diéu tri dugc str dung bang cach tiém trong mang bung (I.P.) tai cac thoi diém gidng

nhu mé hinh 1. Trong mé hinh nay, pic virut huyét huyét tuong & ngay +3 sau khi gay
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nhiém va day 1a vi tri ma hiéu qua ctia khang thé dugc str dung trén virut huyét huyét
thanh duoc xac dinh. Céac ddi chimg trong ca hai nhém duoc st dung thé tich nude

muoi vo trung tuong duong.

Fig. 22: So sanh epitop dugc lién két bai khang thé CR4354 virut West Nile va
Dengue 1 dédc hi¢éu HM14c¢10. (A) Su khop cia HM CR4354 va HM 14¢10 v6i protein
E trén WNV (trai) (25) va DENV (phai), tuong tmg. Mat d6 CryoEM duoc biéu hién &
murc dudong dong murc 2,86 (CR4354:WNV) hoic 2,56 (HM14c10:DENV1). (B) bon
vi bét di xtmg ctia WNV (trai) va DENV1 (phai) v6i ddu 4n khang thé CR4354 hodc
HM14c¢10 duge thé hién bing hinh cau. Epitop & hai vi tri gin két doc lap trong don vi
bit ddi ximg duoc t6 mau tim va xanh luc. Ba protein E trong don vi bat déi xung
dugc danh béng bing mau xam. Su bt déi ximg dugc thé hién bang hinh tam gi4c
mau den. (C) So sanh cac gdc trong hai epitop doc lap (a (SEQ ID NO 33 va 42, tuong
tmg) va b (SEQ ID NO 33 va 42, tuong mg)) gitta CR4354 (trén WNV) va HM 14¢10
(trén DENV). Céc gdc trén hai epitop doc 1ap duoc t6 mau nhu trong (B).

MO ta chi tiét sang ché

N6i chung, séng ché dé& cap dén ché phdm va phuwong phap dé ngan ngira hodc
diéu tri bénh nhiém virut Dengue & dbi tugng dong vat c6 xuong séng. Cu thé, cac tac
gia sdng ché da phan lap cac t& bao CD22+ B tir bénh nhan da nhim bénh Dengue
duoc nhan vao khoa bénh truyén nhiém ctia Bénh vién dai hoc quéc gia (Infectious
disease division of National University Hospital-NUH). Cac té bao B nay dugc lam bt
tir thanh dong t& bao da dong bang EBV in vitro. Yéu té hoat hoa t& bao B da dong
(trinh tw CpG) duoc bd sung dé ting cudong hiéu qua clia viée lam bét tor cac & bao B
cing voi yéu td sinh truong t€ bao B cia ngudi, Interleukin 2 va Interleukin 4 (mdi
loai 1000U/ml). Dong té bao B ctia ngudi nay duoc tao ra trong dia ddy tron 96 giéng.
Sau hai tudn, chat ndi bé mit tir cac dong nay dugc sang loc b@ing thir nghiém hép thu
mién dich dugc lién két enzym (ELISA), thir nghiém trung hoa giam mang (PRNT) va
thir nghiém tac dung gy bénh té bao (CPE) dé phan tich hoat tinh gin két/trung hoa
ctia virut Dengue. Dong té bao B tao ra khang thé duong tinh duge st dung lam ngudn
mARN dé khuéch dai gen ctia cac chudi nang va chudi nhe ctia khang thé. Cac trinh tu
chudi ning va chudi nhe ctia khang thé dwoc tach dong vao vecto pCMV ndi bd va

dugc chuyén nhiém vao cac t& bao Freestyle® 293F dé tao ra cac nong do cao cua
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khang thé tai to hop. Bing cach str dung hé phuong phép nay, céc tac gia sang ché da
tach dong va biéu hién khang thé tdi t6 hop ma dic hiéu cao v6i Dengue typ huyét
thanh 1 va c6 tinh dic hiéu rong cho cac kiéu gen Dengue typ huyét thanh 1 khac
nhau. Khang thé nay khong gin két véi cac virut khac trong chi Flavivirut va, do do,
biéu hién it hodc khong biéu hién sy ting cuong gdy nhidm cta dai thuc bao véi cac
flavivirut khac vugt mong doi véi Dengue typ huyét thanh 1. Thir nghiém in vivo da
thé hién hidu qua phong bénh va diéu tri vuot tréi & mé hinh chudt mic bénh nhidm
Dengue. Do do, khang thé nay 1a lya chon diéu tri hién c6 tdt nhét ddi voi bénh nhiém

Dengue 1 hién nay.
binh nghia

Nén hiéu ring séang ché khong bi gioi han boi phuong phép, chit phan ung, hop
chét, ché phém hoac hé théng sinh hoc cu thé, ma co thé, tat nhién, thay ddi. Ciing c6
thé hiéu réng cac thuat nglt dugc st dung ¢ day chi nhim muc dich mé ta cac khia
canh cu thé, va khong nhdm muc dich lam gid1 han. Nhu duoc st dung trong ban md
ta va bd yéu cau bao ho kém theo, cic dang s it “mot” bao gdm ca dang sb nhiéu trix

khi dugc quy dinh rd rang theo cach khac.

Thuat nglt “khoang” nhu dugc sir dung o day dé chi gid tri do dugc nhu lugng,
khoang thoi gian, va tuong tu, c6 nghia la bao gém cac thay dbi +20% hoic +10%, tdt
hon nita 1a £5%, con tot hon nita 1a £1%, va van con tét hon nita 1a +0,1% tir gia tri

xac dinh, do d6 céc bién ddi 14 thich hop dé thuc hién phuong phap duoc mé ta.

Trir khi duge xé4c dinh khac, tat ca thuat ngit k¥ thuét va khoa hoc dugc sir dung
& day c6 nghia tuong tu nhu cach hiéu thong thuomg bdi ngudi ¢ hidu biét trung binh
trong linh vuc k¥ thuat ma sang ché dé cap dén. Mac di phuong phap va vat liéu bat
ky tuong ty va twong duong voi phuong phap va vat liéu duge mé ta & diy co thé
duoc su dung dé thuc hién thu nghiém sang ché, vat liéu va phuong phap duogc uu tién
duoc mo ta & day.

“Dong vét c6 xuong séng,” “dong vat co vu,” “d6i tuong,” “ddi tuong dong vat
c6 vi,” hodc “bénh nhan” dugc st dung thay thé cho nhau va dé chi dong vat ¢ vu
nhu nguot bénh va linh trudng khong phdi nguoi, cling nhu dong vét thir nghiém nhu

tho, chudt céng, va chu6t nhét, bo, ngua, dé, va cac dong vat khac. Pong vat bao g61n
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ddng vat co xuong séng, vi du, dong vat c6 va va dong vat khdng c6 v, nhu chudt,
clru, chd, bo, céac loai gia cam, vit, ngdng, lon, ga, ludng cu, va bo sat.

“Piéu tri” hodc “viéc didu tri” thuong dé chi (i) viéc ngin ngira bénh nhiém
trung hodc tdi nhiém trung, vi du, phuong phap phong bénh, hoic (ii) viéc lam giam
hodc loai trur triéu chung bénh mong mudn, vi du, liéu phép didu tri. Viéc diéu tri cho
d6i tuong bing ché pham theo sang ché co thé ngan ngira hodc lam giam nguy co
nhiém virut Dengue, cu thé 14 typ huyét thanh 1. Viée didu tri c6 thé 1a phong bénh (dé
ngéan ngura hodc 1am cham su khaoi phat cua bénh, hodc dé ngédn nglra su biéu hién cua
triéu chung 1am sang hodc cin 1am sang cia ching) hodc diéu tri te ché hodc lam diu

triéu ching sau su bi€u hién cua bénh.

“Ngédn ngura” hodc “viéc ngan nglra” dé chi viéc s dung ché pham theo sang

ché dé phong bénh.

“Luong co tac dung tri liéu” hodc “lugng hitu hi¢u dé lam gidm hoac loai bd
bénh nhiém triing” hoic “luong hiru hiéu” dé chi mot lugng ché phdm khang thé du dé
ngin ngira bénh nhiém virut Dengue hoc dé lam diu (vi dy, lam diu, lam giam, giam
bot) it nhdt mot tridu ching lién quan dén bénh nhiém tring nay. Khong nhat thiét 1a
viéc st dung ché phém loai bo cac triéu ching ctia bénh nhiém Dengue, mién 14 loi ich
clia viée str dung ché pham nhiéu hon tac dung c6 hai. Tuong tu, cc thuat ngir “diéu
tri” va “viéc diéu tri” lién quan dén bénh nhidm Dengue, nhu dugc st dung o day,
khong c6 nghia 1 di tugng phai duge chita khoi bénh nhiém trung hodc tit ca cac dau
hiéu lam sang cua chung dugc loai bd, viéc st dung ché pham chi cén lam diu hodc cai

thién tinh trang bénh ctuia dbi tuong.

“Tinh mién dich thu dong” thudong dé chi su truyén tinh min dich dich thé chu
dong & dang khang thé duoc tao ra trude tir mot cé thé sang ca thé khac. Vi thé, tinh
mién dich thu dong 14 dang gdy mién dich trong thoi gian ngén co thé dat dugc bang
cach truyén khang thé, ma co thé duoc st dung & mot sb dang c6 thé, vi du, nhu huyét
thanh hoéc huyét tuong mau nguoi hodc dong vét, nhu globulin mién dich & dong vat
hodc ngudi duoc tap hop dé st dung trong tinh mach (IVIG) hoic trong co (IG), nhu
IVIG hoac IG dong vat hodc ngudi hiéu gia cao tir ddi tugng duge ching ngira hodc tur
dong vat hién tang da khoi bénh, va nhu khang thé don dong. Viéc truyén thu dong co
thé duoc sir dung theo cich phong bénh dé ngin ngira su phéat bénh, ciing nhu, trong
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diéu tri mot sé loai bénh nhidm tring cap tinh. Théng thudng, tinh mién dich thu duoc
tir mién dich thu dong chi kéo dai trong khoang thoi gian ngan, va tao ra tac dung bao
vé tie thi, nhung co thé khong phat trién su ghi nhd, do d6 bénh nhan van ¢6 nguy co

nhidm cling mam bénh nay sau do.
Khéng thé

Nhu duoc st dung & déy, thuat ngit “khang thé” dé chi globulin mién dich hoac
phan tr nguyén ven bt ky cling nhu manh cta chung gin két véi epitop dic hiéu.
Khéng thé nay bao gém, nhung khong gi6i han & cac khéng thé da dong, don dong, thé
kham, dugc 1am tuong thich véi ngudi, chudi don, manh Fab, Fab’, F(ab)’ va/hoic cac
phan F(v) ctia khang thé nguyén ven va cac bién thé cua ching. Tt ca isotyp dugc bao

gbm boi thudt ngit nay, bao gom IgA, IgD, IgE, IgG, va IgM.

Nhu dugce st dung & day, thuat ngit “manh khang thé” chi cu thé phan duogc
phan l4p ctia khang thé ma van giit duoc chiic niang gin két khang nguyén cia khang
thé me. Vi du v& manh khang thé bao gdm manh Fab, Fab’, F(ab’)2, va Fv; khang thé
kép; khang thé dang thang; phan tir khang thé chudi don; va khang thé da dic hiéu
duoc tao thanh tir manh khang thé.

“Khang thé” nguyén ven bao gdm it nhit hai chudi ning (H) va hai chudi nhe
(L) dugc lién két v6i nhau bang céc lién két disulfua. Mdi chudi ning bao gdm ving
bién d6i chudi nang (duogc viét tit & day la HCVR hodc Vi) va ving hing dinh chudi
nang. Ving hang dinh chudi ning bao gdm ba mién, CH;, CH, va CHs. Mdi chudi nhe
bao gém vung bién d6i chudi nhe (duoc viét tit & day la LCVR hodc VL) va vung héng
dinh chudi nhe. Viung héng dinh chudi nhe bao gém mot mién, Cr. Cac vung Vyva Vi
¢6 thé con duge chia nho thanh cac vung siéu bién, duoc goi 1a cac ving quyét dinh bd
sung (CDR), ndm rai réc véi cac ving duoc bao tén nhiéu hon, duoc goi la ving
khung (FR). M&i Vi va Vi bao gdm ba CDR va bdn FR, duge sip xép tir ddu cing
amino dén dau cung carboxyl theo thu tu sau: FR1, CDR1, FR2, CDR2, FR3, CDR3,
FR4. Céc vung bién ddi clia cdc chudi nang va chudi nhe chita mién gin két tuong tac
v6i khang nguyén. Ving hing dinh cta khang thé co thé gy ra viéc gin két cia
globulin mién dich v&i md hodc céac yéu t& vat chu, bao gdm céc té bao khac nhau cua
hé mién dich (vi du, cac t& bao hiéu tng) va thanh phéan thtr nhit (Clq) cta hé thdng bd
thé thong thuong. Thuét ngit khang thé bao gdm cac phan gan két khang nguyén ctia
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khang thé nguyén ven ma gitt duoc kha niang gin két. Vi du vé& gin két bao gdm (i)
manh Fab, manh héa tri mot bao gdm cac mién Vi, Vi, CL va CHI; (ii) manh F(ab’),,
manh hoa tri hai bao gém hai manh Fab duoc lién két boi cdu ndi disulfua & ving
khdp ndi; (iii) manh Fd bao gdm cac mién VH va CHI; (iv) manh Fv bao gém cac
mién Vi va Vi cia mot nhanh cta khang thé, (v) manh dAb (Ward er al., Nature,
341:544-546 (1989)), ma bao gébm mién VH; va (vi) ving quyét dinh bd ctu duoc
phén lap (CDR).

Nhu duoc str dung & day, thudt ngit “khang thé chudi don” hoic “Fv chudi don
(scEv)” dé chi phén tir dung hop khang thé gom hai mién ctia manh Fv, Vi va V. Mac
du hai mién cia manh Fv, Vi va Vi, duoc ma hoa béng c4c gen riéng r€, chung cd thé
duoc ndi, bang cach st dung phuong phap téi té hop, bang cau ndi tdng hop ma cho
phép chiing ¢é thé duoc tao ra dudi dang chudi protein don trong d6 cac ving Vi va
Vi bét cap dé tao thanh phén t&r hoa tri mot (duoc biét 1a Fv chudi don (scFv); xem, vi
du Bird er al., Science, 242:423-426 (1988); va Huston et al., Proc Natl Acad Sci
USA, 85:5879-5883 (1988)). Khang thé chudi don nay dugc bao gdm béng cach tham
khao thuat nglt manh “khéng thé” va c6 thé duoc tao ra béng k¥ thuat tai td hop hoac

phan cit bang enzym hodc hoa hoc khéng thé nguyén ven.

Nhu duge st dung & déy, thuat ngit “khang thé trinh tu ngudi” bao gdm khang
thé ¢6 cac ving hang dinh va viing bién ddi (néu c6) c6 ngudn gdc tir trinh tu globulin
mién dich dong madm & nguoi. Khéng thé trinh tu nguoi theo sang ché c6 thé bao gdm
céc goc axit amin khong duge ma hoéa bai trinh tu globulin mién dich dong mam &
nguoi (vi du dot bién duoc dua vao béng k¥ thuat gay dot bién dic hiéu vi tri hodc
ngau nhién in vitro hodc bang ky thuat gay dot bién soma in vivo). Khang thé nay co
thé duogc tao ra & dong vat chuyén gen khong phai nguoi, vi du, nhu duoc mé ta trong
cong bd don PCT s6 WO 01/14424 va WO 00/37504. Tuy nhién, thuét ngir “khang thé
trinh tu ngudi”, nhu duge sit dung & day, khong du dinh dé bao gém khéng thé trong
d6 cac trinh tw CDR c6 ngudn gbc tir dong mam cia loai dong vat ¢ va khac, nhu
chudt, duoc ghép vao trinh tu khung & ngudi (vi du, khang thé duoc lam tuong thich
vO1 nguoi).

Tuong tu, globulin mién dich tai td hop c6 thé duoc tao ra. Xem, Cabilly, patent

M¥ s6 4,816,567, duoc dua vao day biang cich vién dan va cho tat ca cac muc dich; va
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Queen et al., Proc Natl Acad Sci USA, 86:10029-10033 (1989).

Nhu duge sir dung & day, thuat ngit “khang thé don dong” dé chi ché phim gdm
céc phan tir khdng thé cia mot thanh phan phan tir duy nhit. Thanh phan khang thé
don dong biéu hién tinh dic hiéu gin két don va 4i luc véi mét epitop cu thé. Do do,
thuat ngit “khang thé don dong & nguoi” dé chi khang thé biéu hién tinh dic hiéu gin
két don co6 cac ving hing dinh va viung bién ddi (néu co) c6 ngudn gbc tur trinh tu
globulin mién dich dong mdm & ngudi. Theo mot khia canh, khang thé don dong &
nguoi duge san sinh bai thé lai bao gdm té bao B thu dugc tir dong vat chuyén gen
khong phai ngudi, vi du, chudt chuyén gen, ¢ bd gen chira gen chuyén chudi ning va

gen chuyén chudi nhe & ngudi duge dung hop voi té bao dugc lam bt tu.

Nhu duogc sir dung & day, thuat ngit “khang nguyén” dé chi chit ma gay ra su
san sinh khang thé va c6 thé gay dap tmg mién dich. N6 c6 thé dugc sur dung thay thé
cho nhau trong sang ché véi thuat ngir “chit sinh mién dich”. Trong ngit canh nghiém
ngit, chat sinh mién dich 1 chat gay ra dap ung tir hé mién dich, trong khi d6 khang
nguyén duoc dinh nghia 14 chét gin két v6i khang thé dic hidu. Khang nguyén hodc
manh cta ching c6 thé la phan tir (tic 14, epitop) ma tiép xtic voi khang thé cu thé.
Khi protein hodc méanh protein dugc st dung dé gdy mién dich dong vat chu, nhiéu
viing clia protein ndy cé thé cam Gng viéc san xudt khang thé (tic 14, gy ra dép ung
mién dich), ma gén két dic hiéu voi khang nguyén (cac ving di cho hodc ciu tric ba

chiéu trén protein nay).

Nhu dugc st dung ¢ day, thudt ngt “khang thé duoc lam tuong thich véi
nguoi,” dé chi it nhat mot phan tir khéng thé trong d6 trinh tu axit amin trong cac ving
khong gan két khang nguyén va/hodc cac ving gin két khang nguyén duoc bién dbi
sao cho khang thé gidng voi khang thé & ngudi nhiéu hon, va van gitr duoc kha ning

géan két ban dau cua no.

Ngoai ra, k§ thuat duoc phat trién dé san xuit “khang thé kham” (Morrison, et
al., Proc Natl Acad Sci, 81:6851-6855 (1984), duoc dua vao day b?mg cach vién dan)
bang cach cit ndi gen tir phan tir khang thé & chudt c¢é tinh dic hiéu khang nguyén
thich hop cung voi gen tir phan tir khang thé & nguoi ¢6 hoat tinh sinh hoc thich hop
c6 thé duoc sir dung. Vi du, gen tir phéan tir khang thé & chudt dic hidu v6i chét tu cam

tmg 6 thé dugc cit ndi cling véi gen tir phan tir khédng thé & ngudi ¢6 hoat tinh sinh
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hoc thich hop. Khang thé kham 1a phan tir trong dé cac phan khac nhau c6 ngudn gbe
tir cc loai dong vat khac nhau, nhu phan tir ¢6 ving bién ddi c6 ngudn gdc tir mAb

chudt va viing hang dinh globulin mién dich nguoi.

Ngoai ra, k¥ thut da dugc phét trién dé tao ra khang thé duoc lam twong thich
v&i nguoi (xem, vi du, patent M¥ sb 5,585,089 va patent M¥ sb 5,225,539, duoc dua
vao day bing cich vién din toan bd). Ving bién ddi chudi ning va ving bién ddi
chudi nhe ctia globulin mién dich bao gém “ving khung” bi gidn doan boi ba vung
siéu bién, duoc goi 1a cac vung quyét dinh bd ctru (CDR). Tém lai, khéng thé duoc
lam tuong thich véi nguoi 1a phan tir khang thé tir cac loai khong phai ngudi c6 mot
hodc nhiéu CDR tir loai khéng phai ngudi va ving khung tir phan tir globulin mién
dich ¢ nguoi.

Theo cach khac, k¥ thudt duoc mo ta dé tao ra khang thé chudi don c6 thé duoc
lam phu hop dé tao ra khang thé chudi don khang lai thé lién hop gay mién dich cua
sang ché. Khang thé chudi don dugc tao ra bang cach lién két manh chudi nang va
chudi nhe ctia ving Fv thong qua cau ndi axit amin, tao ra polypeptit chudi don. Céc
phan Fab va F(ab’)2 ctia phan tir khang thé c6 thé duoc tao ra bing phan Gmg phén giai
protein ctia papain va pepsin, tuong Gng, trén phan tir khang thé hau nhu nguyén ven
bang phuong phap da biét. Xem, vi du, patent M§ s 4,342,566. Cac phan phan tu
khang thé Fab’ ciing duoc biét rong rdi va duoc san xudt tir cac phin F(ab’)2 sau dé
khir cac lién két disulfua ma lién két hai phan chudi ning bing mercaptoetanol, sau dé

alkyl héa protein mercaptan thu duoc bang chit phan tmg nhu iotaxetamit.
Thur nghiém khéng thé

Nhiéu thir nghiém sang loc da biét trong linh vuc k§ thut nay dé thir nghiém
khang thé can quan tim dé x4c nhan tinh dic hiéu va 4i luc cua ching va dé xac dinh

céc khang thé do c6 phan tmg chéo véi cac protein khac hay khong.

Thudt ngtt “gén két dac hiéu” hodc “gén két mot cach dac hiéu” dé chi su tuong
tac gitra khang nguyén va khang thé twong tng ctia né. Su tuong tic nay phu thudce
vao su ¢ mit ca cdu tric cu thé cla protein dugc nhan biét bai phén tu gén két (te
1a, khang nguyén hodc epitop). DPé viéc gén két 1a dac hiéu, né nén bao g@)m su gén két

khang thé cuta (cac) epitop can quan tAm va khong phai cac khang nguyén nén.
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Khi khang thé duoc tao ra, chung duge thir nghiém dé xac nhan ré‘mg ching dac
hiéu v6i khang nguyén cin quan tim va dé xac dinh chung c¢6 biéu hién kha ning phan
tmg chéo véi cac khang nguyén khic hay khong. Mot phuong phap tién hanh thir
nghiém nay 14 thir nghiém sang loc huyét thanh nhu dugc mé ta trong cong bd don
sang ché M s6 2004/0126829, ndi dung ctia né duoc dua vao ddy bang cach vién dan.
Tuy nhién, cic phuong phap thir nghiém khac dé kiém soét dinh lugng ciing duoc biét
b&i ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat nay va do do cling nim trong

pham vi cta séng che.

Khang thé, hodc manh gin két khang nguyén, cac bién thé hodc din xuét cua
chung theo séng ché cling c6 thé dugc mo ta hodc duoc xac dinh vé &i luc gén két cua
chung voi khang nguyén. Ai luc cta khang thé véi khang nguyén c6 thé dugc xéc dinh
qua thuc nghiém bang cach st dung phwong phap thich hop bat ky. (xem, vi du,
Berzofsky et al., “Antibody-Antigen Interaction”, In Fundamental Immunology, Paul,
W. E., Ed., Raven Press: New York, N.Y. (1984); Kuby, Janis Immunology, W. H.
Freeman va Company: New York, N.Y. (1992); va phuong phap dugc mo ta & day).
Ai luc do duoc cta su twong tac khang thé-khang nguyén cu thé ¢6 thé thay dbi néu
dugc do trong cac diéu kién khéac nhau (vi du, 116ng do mudi, do pH). Vi thé, phép do
ai luc va cac thong s gan két khang nguyén khac (vi du, Kp, Ka, Kq) t6t hon duoc
thuc hién bang dung dich khang thé va khang nguyén duoc chuan héa, va chit dém

duoc chuan hoa.

Hing s6 gin két 4i luc (Karr) c6 thé duoe xac dinh bang cach sir dung cong thic

sau day:
P )
T2 (n [mab'], —[mAb],)
trong do:
.- LmAgl,
[mAg'],

[mAb] 12 ndng do cua vi tri khong gén két khang nguyén, va [mAg] 12 nong do
cua vi tri khong gén két khang thé don dong tu do khi dugc xac dinh ¢ hai néng do
khéang nguyén khéc nhau (tac la, [mAg]t va [mAg’]y) (Beatty et al., J Imm Meth,
100:173-179 (1987)).
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Thuat ngft “ai luc cao” dbi voi khang thé dé chi hing sb lién két can bang (Kas)
it nhat khoang 1 x 107 I/mol, hodc it nhit biang khoang 1 x 10® /mol, hodc it nhat
khoang 1 x 10° I/mol, hodc it nhat khoang 1 x 10'° I/mol, hoic it nhat khoang 1 x 10"
I/mol, hodc it nhat khoang 1 x 10'2 I/mol, hodc it nhat khoang 1 x 10" I/mol, hodc it
nhét khoang 1 x 10" I/mol hogic 16n hon. Sy gén két “4i lyc cao” ¢6 thé khac nhau déi
v6i cac isotyp khang thé. Kp, hing s6 phan ly can bing, 1a thuat ngit ma ciing duoc sir

dung dé mé ta ai luc khang thé va la nghich dao cia Kagr.

Kbp, hing s6 phan ly can bang, 14 thuat ngit ma ciing duoc sit dung dé mo ta ai
luc khang thé va 1a nghich dao cta K. Néu Kp duge sir dung, thuat ngir “ai luc cao”
d6i voi khang thé dé chi hang sé phan ly can bang (Kp) nho hon khoang 1 x 107 mol/l,
hodc nho hon khoang 1 x 10 mol/l, hodc nho hon khoang 1 x 10 mol/l, hodc nhd
hon khoang 1 x 107! mol/l, hodc nhé hon khoang 1 x 107'! mol/l, hoic nhé hon
khoang 1 x 102 mol/l, hodc nh6 hon khoang 1 x 10713 mol/l, hodc nhé hon khoang 1 x

10714 mol/l hogc nho hon.

Phuong phap san sinh khéng thé theo sang ché tao ra khang thé co cac dic diém
cla cac khang thé duoc san sinh ra trong qua trinh dap ung mién dich sinh Iy cta
nguoi, tuc la tinh déc hiéu khang thé chi c¢6 thé duoc chon loc béi hé min dich cua
ngudi. Trong trudng hop ndy, né bao gébm dép ung véi virut Dengue gy bénh cho
ngudi, typ huyét thanh 1. Theo mot sé phuong 4n, khang thé theo sang ché c¢6 dic
diém cua khéng thé dugc tao ra trong qua trinh dap ung véi su nhiém virut Dengue.
Céc khang thé nay co thé duoc st dung lam chét phong bénh hodc diéu tri & dang bao

ché thich hop.

Lién quan dén yéu t& gy bénh cu thé, “khang thé trung hoa”, “khang thé trung
hoa phd rong”, hodc “khang thé don dong trung hoa”, tit ca chung déu duoc sir dung
thay thé cho nhau & day, 14 khang thé c6 thé trung hoa kha ning cta yéu té giy bénh
gdy ra va/hodc duy tri bénh nhiém tring & vét chil. Theo mét s& phuong én, khang thé
don dong duoc san xuat theo sang ché ¢ hoat tinh trung hoa, ma khang thé cé thé
trung hoa & ndng do bang 10°M hozc nho hon (vi du, 10'°M, 10"'"M, 10">M hozc
nho hon).

Phén tir globulin mién dich theo sang ché co thé 1a typ (vi du, IgG, IgE, IgM,
IgD, IgA va IgY), nhom (vi du, IgG1, 1gG2, IgG3, I1gG4, IgAl va IgA2), hodc phan
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nhém bat ky ctia phan tir globulin mién dich. Theo m6t sé phuong an, khang thé la
manh khang thé gin két khang nguyén (vi du, nguoi) va bao gdm, nhung khong gisi
han &, Fab, Fab' va F(ab"), Fd, Fvs chudi don (scFv), khang thé chudi don, Fvs dugc
lién két disulfua (sdFv) va manh bao gdm mién Vi hodc Vi. Manh khang thé gan két
khang nguyén, bao gdm khang thé chudi don, cé thé chi bao gdém (cac) ving bién déi
hoic két hop véi toan bd hodc mot phin sau day: ving khép ndi, cac mién CH1, CH2,
va CH3. Sang ché cling bao gébm manh gin két khdng nguyén bao gém sy két hop bét
ky ctia (cac) ving bién dbi véi ving khép nbi, cac mién CHI, CH2, va CH3.

Phén lap té bao B

Nhu duge st dung & déy, thudt ngit “té bao B”, “té bao nhd B”, “lympho bao
B”, “lympho bao ghi nhg B”, “cac té bao nhd”, “té bao B nhé”, va cac bién thé cua
ching dugc sir dung thay thé cho nhau va dé chi cac té bao B cta d4p tmg mién dich
dich thé. Nhu duoc hiéu trong linh vuc k¥ thuat nay, cac té bao B 1a cac lympho bao
dong vai trd trong dép tmg mién dich dich thé (nguoc voi dép tmg mién dich qua trung
gian té bao, duoc diéu khién bai cac té bao T). It nhat mot chire ning cla cac té bao B
1a dé tao ra cac khang thé khang khang nguyén, thuc hién vai trd cta céc t& bao trinh
dién khang nguyén (APC) va sau cing phat trién thanh céc té bao B nhd sau khi hoat
hoa bing cach tuong tac khang nguyén. Céc t& bao B 1a mét thanh phan cta hé mién

dich thich nghi.

Cum tir “té bao B so cap” c6 thé chi, theo mot sé phuong an, t& bao B duoc liy
truc tiép tir sinh vat séng (vi du, nguoi). Theo mot s6 phuong an, té bao B so cép ¢6
thé duoc nudi cay trong moi trudng nudi cdy té bao so cip. Té bao B so cp ¢ thé co
ngudn goc, co thé thu duge hodc thu gom tir ddi twong theo cach bat ky da biét voi
nguoi ¢ hiéu biét trung binh trong linh vuc k§ thuat nay. Theo mét sé phuong 4n, té

bao B so cap duogc thu tir ddi tugng bi nhiém hozc ¢6 khang nguyén cén quan tam.

Phuong phép theo sang ché c¢6 thé duoc ap dung dé nhén biét khang thé don
dong duoc biéu hién boi cac té bao B & nguoi duge chon tr nguoi hién tdng, nhu bénh
nhan phoi nhim voi chét gay nhidm, vi dy, virut Dengue. Vi thé, ngudi hién ting co
thé 1a chua bi nhiém, duoc ching ngura, bi mac mot hodc nhiéu bénh hoic bénh nhiém
trung, da tiép xtc va/hoic khang véi phuong phap diu tri cu thé, thé hién chi sé hodc

tinh trang 1am sang cu thé, tinh ¢ bi tiép xtic véi yéu té gay bénh, v.v..
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Huyét thanh ctia nguoi hién ting c¢6 thé dugc st dung dé xac dinh ban dau su
duong tinh huyét thanh ctia chting v6i khang nguyén, do tinh dac hiéu va su duy tri lau
dai cdc dap tmg mién dich thich nghi (thAm chi nhiéu nim sau lin phoi nhiém cudi
cung v6i khang nguyén nay) cé thé cho phép xéc dinh dinh tinh du dé chon loc nguoi
hién tdng. Ban chat va do nhay cua thr nghiém sang loc dugc sir dung la quan trong dé
nhan biét nguoi hién ting thich hop nhat va, t6t hon 13, thir nghiém dugc st dung dé
sang loc huyét thanh nguoi hién ting nén gidng véi thir nghiém duoge st dung dé sang
loc chat nbi bé mat tir cac té bao B tiét khéng thé duoc lam bat t& va duoc thiét ké dé

phét hién khang thé co hoat tinh chirc ning mong mudn (tire 13, hoat tinh trung hoa).

Viée lua chon mo hodc co quan ma tir d6 cac té bao duoc tinh ché ¢6 thé bi anh
hudng béi tinh kha dung cia céc t& bao thich hop véi lwong thich hop. Céc té bao co
thé thu duogc tir cdc mau tuoi hodc dong lanh va/hodc tir cdc mau thu duoc tir nhiéu c4

thé ma da duoc gop lai dé cung cip di nguyén liéu ban dau.

Viéc sang loc so bd co thé duogc thuc hién trén panen cua nguoi hién tang, su
dung cédc miu chira céc té bao tiét khang thé (nhu huyét thanh hodc mau ngoai vi toan
than). Cu thé, cac t& bao don nhén c6 thé duoc phén lap tr m6 bach huyét hodc mau st
dung k¥ thuat phan tich chudn dé phan lap cac té bao don nhan mau ngoai vi (PBMC),
nhu ly tdm theo gradien. Sau va/hodc trude bude tich nay, cac mau huyét thanh (hogc
huyét twong), chat ni bé mat moi truong nudi cdy té bao, hodc cac & bao (thu duogc tr
cac bénh nhan khéc nhau, tir cac md khac nhau, va/hodc & cac thoi diém khac nhau) c6
thé duoc sang loc trudc béng cach s dung cac cong nghé chuan dé phét hién su ¢o
mit ctia khang thé va cac té bao tiét khang thé (vi du, ELISA, BIACORE, phuong
phép thdm tach T4y, FACS, SERPA, céac diy khang nguyén, trung hoa su nhidm virut
trong hé thdng nuéi cdy té bao, hoic thir nghiém ELISPOT).

Vi du trong linh vuc k§ thudt nay bao gém, vi du, str dung ELISPOT dé phan
tich dap tmg mién dich & nguoi hién ting duoc ching ngira (Crotty S et al., 2004), st
dung vi ddy khang nguyén lam coéng cu chan doan cho cac bénh nhan nhiém méi
(Mezzasoma L et al., 2002), va c4c k¥ thuat khic dé do dap tmg mién dich dic hiéu
khang nguyén (Kern F et al., 2005). |

Phaén tich dinh tinh so bd dép tmg khang thé véi dich diéu tri nén cho phép nhén
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biét nguoi hién ting c6 té bao B biéu hién hiéu gia khang thé cao hon duoc hudng toi
khang nguyén duoc tinh ché mong mudn (vi du, protein virut tai tb hop dic higu), hdn
hop ctia cac khang nguyén lién quan (vi dy, thu duoc tir ché phdm virut dwoc tinh ché

mdt phan), hodc thir nghiém sinh hoc (vi dy, trung hoa kha ning gy nhiém cta virut).

~ Khi mdt hodc nhiéu nguoi hién tang dugc lua chon, ngué)n té bao B ¢ thé 1a 14
lach, mau, hach bach huyét, tly xuong, lympho bao xam nhép khéi u, lympho bao tir
cdc vi tri nhiém trung/viém man tinh. Tuy nhién, mau ngoai vi thuong dé dang hon
trong viéc thu dugc tir nguoi hién ting, luu gitt, va theo doi dbi véi dap umg huyét

thanh khang khang nguyén trong khoang thoi gian x4c dinh.

Vi dy, bat ddu tir 5-50 ml mau ngoai vi, khoang 10-100 triéu PBMC (céc té bao
don nhan mau ngoai vi) ¢ thé duoc tinh ché, nhiéu té bao ma cho phép nhém céc té
bao tiét khéng thé du 16n dé duoc sang loc sau khi duoc [am bat tr béng cach st dung

phuong phap dugc mo ta ¢ day.

Sau khi phan 1ap PBMC tir cac mau sinh hoc, viéc chon loc diic hiéu céc té bao
tiét khang thé c6 thé dugc thuc hién, st dung phuwong phap di biét trong linh vuc ky
thuat nay, trén co s¢ cla su biéu hién chdt danh ddu bé mit té bao trén bé mit cua
chung va, néu thich hop, cia protein khac, cling nhu hoat tinh tang sinh, tinh trang

chuyén hoa va/hodc hinh thai ctia céc t€ bao nay.

Cu thé, cac k¥ thuat khac nhau dé tinh ché cac té bao tiét khang thé tir cac mAu
clia ngudi st dung cac phuwong phap va diéu kién khac nhau dé chon loc duong tinh
hodc am tinh. Céc té bao nay c6 thé duoc chon loc hidu qua bing cach phan tach vat ly
té bao biéu hién chit danh dau bé mit té bao dic hidu véi cac t€ bao biéu hién va tiét
khang thé (vi du, cac té bao B ctia nguoi). Quy trinh cu thé ¢ thé duge tim thiy trong
linh vuc k¥ thuat nay (xem, vi dy, Callard R va Kotowicz K “Human B-cell responses
to cytokines” trong Cytokine Cell Biology: A practical Approach. Balkwill F. (ed.)
Oxford University Press, 2000, pg. 17-31).

Viéc chon loc ¢ thé duoc thuc hién st dung khéang thé gén két dac hiéu véi
mot trong cac protein bé mit t& bao va c¢6 thé duoc lién két voi gid thé rén (vi du, vi
hat hoac dia nhwa) hodc dugc danh dau béng chét phét quang cé thé duogc phat hién
bang cach st dung mdy phan loai t& bao duoc hoat héa huynh quang (FACS). Vi du,

cac t€ bao B & ngudi duoe chon loc trén co s¢ ai luc ctia n6é doi vai gia thé (nhu vi hat)
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gén két vi hat CD19, CD27, va/hodc CD22, hodc thiéu 4i luc gin két vai khang thé dic
hiéu véi mot sb isotyp trude khi 1am bat tr EBV (Li H et al., 1995, Bemasconi N et al.,
2003; Traggiai E et al., 2004).

Nhu duoc thé hién & ddy, CD22, la protein xuyén mang gii han t& bao B ma
kiém sodt con duong din truyén tin hiéu lién quan dén viéc nhan dién khang nguyén
va hoat hoa té bao B (Nitschke L, 2005), c¢6 thé duoc st dung dé chon loc t bao B ban
dau. Do nhém CD22 dwong tinh chira cac t& bao biéu hién khang thé c6 isotyp va tinh
ddc hiéu khac nhau, cac chat danh ddu bé mit té bao khac cling c¢6 thé duogc st dung dé

chon loc cac té€ bao.

Theo céach khac hoac ngoai ra, viéc lam giau dac hiéu céac té bao tiét khéng thé
¢6 thé thu dugc bang cich 4p dung phuong phép chon loc dua trén CD27 ngoai
phuong phap chon loc dua trén CD22. CD27 duoc biét 1a chat danh dau ddi véi cac té
bao B & ngudi ma ¢ gen vung bién ddi duoc gay dot bién soma (Borst J et al., 2005).
Céc chit danh dau bd sung nhu CDS, CD24, CD25, CD86, CD38, CD45, CD70, hoic
CD69 c6 thé duge str dung dé lam nghéo hodc lam gidu cho cic nhém té bao mong
mubn. Vi thé, su phu thudc vao tién sir ctia thé cho trong viée tiép xuc véi khang
nguyén (vi du, virut, vi khuan, ky sinh tring), hiéu gia khang thé, cac té bao B toan
ph'?m, té bao B duoc lam giau CD22, hodc phan nhém té bao B duoc lam giau thém

nhu cac té bao B duong tinh CD27 ¢6 thé duoc st dung.
Bién nap EBV ctia té bao B

Nhém té bao duoc chon loc va duoc kich thich biéu hién khang thé c6 isotyp
dac hiéu c6 thé dugc lam bat tir sir dung chat lam bat tir virut. Chat lam bét t khac
nhau c6 thé duoc st dung trén céc té bao tiét khéng thé dé thu duoc cac t& bao tiét

khang thé dugc lam bat tir.

Trong sb cac chat lam bat tir virut, virut ma gy nhiém va lam bt t cac té bao
tiét khang thé c6 thé duge sir dung wu tién trong thuc hanh sang ché. Cac virut thuong
duoc sir dung 1a virut ua t& bao lympho, duoc phén nhém vao 16p gamma cia virut
ecpet. Thanh vién ctia ho virut nay gy nhiém lympho bao theo cich dic hiéu loai, va
lién quan dén rdi loan ting sinh mo6 bach huyét va su phat trién ctia nhidu thé 4c tinh

(Nicholas J, 2000; Rickinson A, 2001).
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EBV (virut Epstein-Barr, con duoc biét 14 virut ecpet 4), va HHV-8 (virut ecpet
8 & ngudi, con duoc biét 1a KSHV, virut ecpet gdy bénh sacom Kapos) va lam bt tir
cac lympho bao nguoi. MHV-68 (virut ecpet 68 cua chudt), HVS (virut ecpet Samiri),
RRV (Rhesus Rhadino virut), LCV (Lymphocrypto virut linh truédng), EHV-2 (virut
ecpet 2 cua ngua), HVA (virut ecpet Ateles), va AHV-1 (virut ecpet 1 Alcelaphin) la
virut ecpet gdy ung thu, ua té bao lympho khac c6 cic dic tinh di truyén thong thuong
duoc bao ton trong sb d6 va hiéu qua gy bénh twong tu & nhiéu t& bao chu cia dong

vat c6 vu khac nhau. Céc virut nay cé thé dugce sir dung dé thuc hién sang che.

Ngoai viée str dung virut nguyén ven, cac cau triic ADN tai td hop chira protein
virut ddc hiéu dugc sir dung thanh cong dé lam bt tir cac té bao B (Damania B 2004;
Kilger E et al., 1998). Vecto chia gen virut ¢6 thé duoc tai nap vao céc té bao, doi khi
st dung hé retrovirut hodic dong té bao déng géi ma cung cép tat ca cac yéu td can thiét
trong qua trinh tai nap dé tao ra cac hat gidng virut, ciing c6 thé duoc st dung trong

phuong phép theo sang ché.

Viéc lam bt tir qua trung gian EBV 14 quy trinh phic tap bao gdm budc lam
bat tir té bao B do cac protein duge biéu hién bdi EBV, va duoc didu hoa boi sy tuong
tac gitta EBV va protein té bao chii (Sugimoto M et al., 2004; Bishop G E, va Busch L
K, 2002). Néu mudn, quy trinh lam bit tir c6 thé dugc tiép tuc bang cach do su biéu
hién cua protein EBV ddc hi€u va cac ban sao nhu EBNA2, EBNA1, LMP2, LMP1,
hodc EBER (Thorley-Lawson D A, 2001). Céc protein nay c6 thé dugc phat hién biang
PCR, mién dich huynh quang, phuong phép thim tach Tay, hodc phuong phap khac
cho phép phat hién ADN EBV va protein trong cac té bao bi gay nhiém (Schlee M et
al., 2004; Park C H et al., 2004; Humme S et al., 2003; Konishi K et al., 2001; Haan K
et al., 2001).

Sang loc va phan lap cic té bao B duoc bién nap

Theo mdt sb phuong an, té€ bao B duoc bién nap va/hodc duogc hoat hda co thé
duoc sang loc ddi vai cac té bao co tinh dic hiéu khang nguyén mong mudn, va cac
dong té bao B riéng biét sau d6 co thé duoc san xuét tir cac té bao duong tinh. Budc
sang loc ¢6 thé duogc tién hanh bang ELISA, bing cdch nhuém mé hodc cac té bao
(bao gbém céc té bao dugc chuyén nhiém), thir nghiém trung hoa, va/hoic mot trong sd

nhiéu phuong phép khac da biét trong linh vuc k¥ thuat nay dé nhan biét tinh dic hidu
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khang nguyén mong muoén. Thir nghiém nay c6 thé lga chon trén co s& nhan dién
khang nguyén don gian, hodc c6 thé chon loc trén co s& bo sung la chirc nang mong

mudn, vi du khéng thé trung hoa hon la chi khéng thé gin két khang nguyén.

Theo mét s6 phuong 4n, budc tach dong dé phan tach cac dong don 1& tir hon
hop clia céc té bao duong tinh c¢6 thé duoc tién hanh bang cach sir dung phuong phap
pha loAng gi6i han, vi thao téc, ling t& bao don bing cach phan loai té bao, va/hoic
bang phuong phép bat ky di biét khac trong linh vuc k§ thuat nay. Theo mot sb
phuong an, viéc tich dong duoc tién hanh bang cach st dung phuong phap pha loang
giéi han. Theo mot s6 phuong 4n, céc té bao B duoc tach dong c6 ngudn gbe tir té bao
B duoc lam bt tir bing cach s dung k§ thuat bién nap EBV két hop véi su tc ché dap

mg bam sinh ctia vt cht véi tin hidu tang sinh qua trung gian chat hoat hoa.

Theo mét sé phuong an, sang ché dé xudt phuong phap san sinh céc té bao B
duogc lam bét tir ma tao ra khang thé c¢é tinh dac hiéu khang nguyén can quan tam. Cac
té bao B nay c6 thé duoc st dung theo nhidu cach khac nhau, vi du, lam ngudn khang
thé don dong, lam ngudn axit nucleic (ADN hoic mARN) ma hoa khéng thé don dong
can quan tdm, dé phan phdi dén ddi tuong liéu phap t& bao, nhu chét tri licu hoac

thuoc.

Theo mdt sb phuong an, chit ndi bé mat tir cac t& bao B dugc hoat héa trong
moi trudmg nudi cay cé thé duge sang loc ddi véi khang thé cin quan tAm bing cach
st dung cac phuong phéap da biét trong linh vuc k¥ thuat nay. Viée sang loc duoc tién
hanh dé nhan biét mot hodc nhiéu khang thé don dong c6 kha nang gén két v6i khang
nguyén can quan tdm. Viéc sang loc nay cé thé dugc thuc hién trén cht ndi bé mat
mdi truong nudi cay va/hodc khang thé duge tinh ché. Theo cach khac, viée sang loc
c6 thé dugc tién hanh bing cach sir dung chét ndi bé mat moi truong nudi cdy va/hodc
khang thé dugc tinh ché tir cac té bao B duoc hoat héa va/hodc duoc 1am bit tu. Ngoai
ra, khang thé phan tig chéo duoc quan tim, kha ning cta khang thé don dong phan
tmg chéo véi hai hodc nhiéu khang nguyén khac nhau c¢6 thé duoc xac dinh. Ngoai ra,
theo mdt sé phuong an, ¢6 thé mong mudn sang loc khang thé c6 mot sb dic diém

chtic ndng (vi dy, hoat tinh trung hoa).

Tinh ddc hiéu gan két ctia khdng thé don dong duge san xuat bai sang ché cé

thé, vi du, duoc xac dinh trong thtr nghiém mién dich, vi du, bang phuong phap két tia
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mién dich hodc thir nghiém gén két in vitro khac, nhu thir nghiém mién dich phong xa

(RIA) hogc thir nghiém hip thu mién dich duogc lién két v6i enzym (ELISA).

Céc nhom chung dién hinh cta phuong phap sang loc ma ¢6 thé duoc st dung
bao gdm, nhung khong gi6i han &, (a) thir nghiém bét gitr khang thé; (b) thtr nghiém

bat gitt khang nguyén; va (c) sang loc chirc nang.

Trong thit nghiém bét giit khang thé, khang nguyén c6 thé duoc gan két voi pha
ran, khéng thé don dong dugc thir nghiém duoc cho phép gin két véi khang nguyén,
khang thé khong gén dugc loai bo bing cach rua, va sau do khang thé duoc gin két
dugc phét hién, vi dy, bang chit phan tmg thir cdp nhu khang thé duoc danh diu nhan

dién dic hiéu khang thé nay.

D6i voi thir nghiém bét gitt khang nguyén, khang nguyén ndy c6 thé duge danh
dau truc tiép. Theo mot phuong an, khang thé don dong dugc th nghiém c6 thé duoc
gén két v6i pha ran va sau d6 duoc phan Gng véi khang nguyén duogc dénh dau tuy y.
Theo cich khéc, phirc hop khang thé-khang nguyén c6 thé duge cho phép tao ra bing
cach két tiia mién dich trude khi gin két khang thé don dong can thir nghiém véi pha
rdn. Khi phtic hop khang thé-khang nguyén dugc gin két v6i pha rén, khang nguyén
khong gén két co thé dugc loai bo béng c4ch rtra va su duong tinh c6 thé duogc nhan

biét bang cach phat hién khéang nguyén.

Céac thr nghiém sang loc chiic ning khac nhau hién di c6 dé nhan biét khéng
thé don dong cé cac hoat tinh mong mudn. Trong sang ché, thu nghiém sang loc nay,

nhu duge mo ta trong céac vi dy, la thir nghi€m trung hoa.
Su biéu hién tai t6 hop

Phuong phép theo sang ché con thu duoc va/hodc giai trinh tu axit nucleic cla
khang thé tir dong t& bao B dd chon loc; va sir dung axit nucleic nay dé tao ra té bao

cht co6 theé biéu hién khéng the can quan tam.

Theo mdt s& phuong an, trinh tu nucleotit ma hoa khang thé mong mudn cé thé
duoc gidi trinh tu va sau dé duogc st dung trong hé biéu hién khéc loai, vi du, t& bao
293 hodc cac té bao CHO. Theo mot sd phuong an, khang thé c6 thé duoc biéu hién tai
td hop béng cach thu duoc mot hodc nhiéu axit nucleic (vi dy, gen chudi ning va/hoic

chudi nhe) tir dong t€ bao B mi héa khang thé can quan tdm va gin chén axit nucleic
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nay vao trong té bao chi dé cho phép biéu hién khang thé can quan tdm trong vat chu
de.

Viéce san xuét khang thé bang cach st dung phuong phap ADN tai td hop duogc
mo ta, vi du, trong patent My s6 4,816,567. Dé san xuat tai t hop khang thé, axit
nucleic ma héa né duoc phan 1ap va duoc gin chén vao vecto sao chép duoc dé tach
dong thém (khuéch dai ADN) hodc biéu hién. ADN ma héa khang thé don dong dé
dang duoc phan 1ap va duoc giai trinh tw bang cach sir dung quy trinh thong thuong (vi
du, bang cach str dung mau do oligonucleotit c6 kha nang gin két dic hidu véi gen ma
héa cac chudi ning va chudi nhe ctia khang thé). Vecto c¢6 thé thuong dugce st dung
bao gém, nhung khdng giéi han &, mot hodc nhiéu trong sé: trinh tu tin hiéu, gbe sao
chép, mot hodc nhiéu gen danh déu, yéu td ting cuong, gen khai ddu, va trinh tu két
thuc phién ma. Vi du vé cac thanh phén ctia hé biéu hién nay dugc mo ta trong, vi du,
patent M¥ s6 5,739,277. Té bao chu thich hop dé tach dong hozc biéu hién ADN trong
vecto & day 14 té bao tién nhan, nAm men, hoic céc t& bao nhan chudn bic cao (xem, vi

du, patent M§ s6 5,739,277).
Duoc pham

Séng ché moé ta déi tuong 13 dugc pham bao gdm khéang thé dugc san xuét theo
sang ché. Theo mot sb phuong an, sang ché dé cap dén duoc phdm bao gdm céc té bao
B duoc bién nap va/hodc duoc hoat héa. Theo mét sd phuong an, dugc phém c6 thé
bao gébm mdt hodc nhiéu khang thé don dong duoc san xuét bing céc phuong phéap
dugc mo ta & day. Theo mot s6 phuong 4n, khéang thé don dong cling nhu t& bao B
duoc bién nap va/hodc duoc hoat hoa cta dbi tuong dugc mo ta c6 thé duoc bao gém
trong dugc pham. Theo mét s6 phuong an, panen khang thé don dong duoc san xuét
theo sang ché c6 thé dugc bao gdm trong duge phdm. Theo mot sb phuong an, khang
thé don dong va/hodc té bao B duoc san xudt theo sang ché ¢ thé duoc bao gbm voi

mot hodc nhicu chat bd sung, vi du, thude khang virut hoac thuoe giam dau.

Theo mét s6 phuong an, duge pham ciing c¢é thé chita chit mang hodc ta duoc
dugc dung dé sir dung khang thé. Theo mot sb phuong 4n, chat mang 1a duoc dung dé
st dung cho nguoi. Ban than chat mang hodc ta duge khong nén cam ung viée san
xuat khang thé c6 hai cho c4 thé nhan ché phidm nay va khong doc. Chét mang thich
hop c6 thé 1a dai phan tir 16n, duge chuyén héa cham nhu protein, polypeptit, liposom,
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polysacarit, axit polylactic, axit polyglycolic, axit amin kiéu polyme, copolyme axit

ammo va cac hat virut bat hoat.

Mudi duoc dung cé thé duogc st dung, vi du mudi axit khoang, nhu
hydroclorua, hydro bromua, phosphat va sulphat, hoic mudi cia axit hitu co, nhu

axetat, propionat, malonat va benzoat.

Chat mang duoc dung trong duoc phdm c6 thé con chira chat 1ong nhu nudc,
nude mudi, glyxerol va etanol. Ngoai ra, chat phu tro, nhu chat lam wét hodc chét nhi
hoa hodc chét dém pH, c6 thé c6 mat trong cic ché pham nay. Céc chit mang nay cho
phép duoc pham duge bao ché thanh vién nén, vién tron, vién bao dudng, vién nang,

chat long, gel, xi 19, hdn dich va huyén phu, dé tiéu hoa boi bénh nhan.

Céc ché pham cua ddi twong duge mo ta & day c6 thé con bao gém chit mang
dé tao diéu kién thuan loi dé bao ché va st dung ché phém. Chét mang hodc t& dugc
long thich hop bat ky ¢ thé duoc sir dung, bao gdm, nhung khong gi6i han & vi nang,
vi du vi cdu hodc hat cdu cé kich thuéc nano (Manome et al. (1994) Cancer Res
54:5408-5413; Saltzman & Fung (1997) Adv Drug Deliv Rev 26:209-230),
glycosaminoglycan (patent My 56 6,106,866), axit béo (patent My s& 5,994,392), nhil
tuong béo (patent M§ s6 5,651,991), lipit hodc dan xuét lipit (patent M¥ s6 5,786,387),
colagen (patent My s& 5,922,356), polysacarit hodc din xuit ctia ching (patent M§ sb
5,688,931), huyén phi nano (patent M s6 5,858,410), mixen polyme hodc thé lién
hop (Goldman et al. (1997) Cancer Res 57:1447-1451 va cac patent M§ s6 4,551,482,
5,714,166, 5,510,103, 5,490,840, va 5,855,900), va polysome (patent M¥ sb
5,922,545).

Trinh tu khang thé c6 thé duoc ghép cap véi hoat chat hodc chit mang béng
cach st dung phuong phap da biét trong linh vuc k§ thuat nay, bao gdbm nhung khéng
gid1 han & phan Umg lién hop carbodiimit, este hoa, oxy hda natri periodat sau dé khir
alkyl hoa, va lién két chéo glutaraldehyt (Goldman et al. (1997) Cancer Res. 57:1447-
1451; Cheng (1996) Hum. Gene Ther. 7:275-282; Neri et al. (1997) Nat. Biotechnol.
15:1271-1275; Nabel (1997) Vector for Gene Therapy. In Current Protocol in Human
Genetics, John Wiley & Sons, New York; Park et al. (1997) Adv. Pharmacol. 40:399-
435; Pasqualini et al. (1997) Nat. Biotechnol. 15:542-546; Bauminger & Wilchek
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(1980) Meth. Enzymol. 70:151-159; patent M¥ s 6,071,890; va patent chau Au s6 0
439 095).

Dugc phim theo sang ché bao gdm theo mét sb phuong 4n, dwoc phdm bao
gbém chat mang duge dung. Cac dang bao ché thich hop bao gdm dung dich tiém vo
trung chtra nude va khong chira nude céd thé chtra chit chdng oxy héa, chit dém, chét
kim ham vi khuén, chit khang sinh diét khudn va chéit hoa tan lam cho ché phdm déng
truong véi dich co thé cta dong vat nhan du dinh; va huyén phu vé tring chtra nuée
va khong chira nudc c6 thé bao gdm chit tao huyén phu va chit lam dic. Cac ché
phim c6 thé dugc trinh bay & dang vat chira don liéu hodc da liéu, vi du dng thude
tiém va lo nho duoc bit kin, va ¢ thé duoc bao quan trong diéu kién dong lanh hoac
d6ng kho (1am kho lanh) chi can bd sung chat mang long vo tring ngay trude khi sir
dung, vi du nudc dé tiém. Mot sd thanh phén lam vi du 1a SDS theo mét sb phuong an
nim trong khoang tir 0,1 dén 10mg/ml, theo mdt sb phuong an khoang 2,0mg/ml;
va/hodc manitol hodc dudng khéc theo mot sb phuong 4n ndm trong khoang tir 10 dén
100mg/ml, theo mét sb phuong an khoang 30mg/ml; va/hodc nude mubi dém phosphat
(PBS). Chit khéac bét ky thong thudong trong linh vuc k§ thuat nay lién quan dén loai
ché phdm duoc dé cap t6i c6 thé duoc st dung. Theo mdt sé phuong &n, chit mang la

duoc dung. Theo mot s phuong an chat mang 1a duoc dung dé str dung cho ngudi.

Duoc phdm theo sang ché ¢6 thé c6 do pH nam trong khoang tir 5,5 dén 8,5, tdt
hon 1a ndm trong khoang tir 6 dén 8, va t&t hon nita la khoang 7. D6 pH ¢6 thé duoc
duy tri bing cach sir dung chat dém. Ché pham c6 thé 1a v6 triing va/hoic khong chtra
chét gy sbt. Ché phim c6 thé 1a déng truong voi ngudi. Duge phim theo sang ché co

thé duoc cung cép trong vat chtrta dugc bit kin.

Duoc phém ¢6 thé bao g6n1 mot luong hitu hiéu cia mot hodc nhiéu khéng thé
nhu duoc mé ta & diy. Theo mét sé phuong an, duoc phim co thé bao gom lugng
thich hop dé diéu tri, cai thién, hodc ngin ngira bénh hodc tinh trang bénh mong mudn,
hodc dé biéu hién hiéu qua diéu tri phat hién dugc. Hiéu qua diéu tri cling bao gdm
viée lam giam triéu ching co thé. Luong hitu hiéu chinh x4c cho dbi tuong cu thé bat
ky s& phu thudc vao kich c& co thé va stc khoe, ban chit va muc do cua tinh trang
bénh, va lidu phap didu tri hodc su két hop cac lidu phap diéu tri dugc chon dé sir

dung. Luong hiru hiéu cho tinh trang cu thé dugc x4c dinh bang thir nghiém théng
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thuong nhu duoc thuc hién boi ngudi ¢é hiéu biét trung binh trong linh vuc k¥ thuat

nay.
Phac dd diéu tri: Duoc dong hoc

Duogc phdm theo sang ché co thé duge sir dung trong nhidu dang liéu don vi
khac nhau phu thudc vao phuong phap str dung. Liéu cua dugc pham khang thé dién
hinh d4 biét 15 véi nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuat nay. Lidu nay
thuong dua trén ban chét va dugc diéu chinh phu thudc vao tinh trang diéu tri cu thé
hodc kha ndng dung nap cua bénh nhan. Luong khang thé du dé dat duoc diéu nay
duoc xac dinh 1a “lidu c6 tac dung tri liéu”. Lich st dung liéu va luong hitu hiéu cho
g dung nay, tirc 13, “phac dd str dung lidu”, s& phu thude vao nhidu yéu td, bao gém
giai doan bénh hodc tinh trang bénh, mrc do nghiém trong ctia bénh hodc tinh trang
bénh, tinh trang chung cia stic khde bénh nhan, tinh trang sinh ly ciia bénh nhan, tudi,
duoc phdm va ndng do hoat chit, va cac yéu t6 tuong tu. Khi tinh todn phac do lidu
cho bénh nhén, duong sir dung cling duoc xem xét. Phac do lidu ciing phai xem xét vé
duoc dong hoc, tic 13, tbe do hip thu, sinh kha dung, su chuyén hoa, sy thanh thai cta
ché pham, va cac yéu t6 twong tu. Xem, vi du, 4n phim moi nhét ciia Remington’s;

Egleton, Peptides 18: 1431-1439, 1997; Langer, Science 249: 1527-1533, 1990.

V&1 muc dich cua sang ché, luong hitu hi¢u dé diéu tri cta ché phém bao gém
khang thé, chira protein v&i luong nam trong khoang tir 0,05 dén 1500pg, tot hon la
nam trong khoang tir 10 dén 1000pg, tot hon nita 1 ndm trong khoang tir 30 dén
500pg va tot nhat 1a nam trong khoang tir 40 dén 300pg, hodc sb nguyén bt ky nim
gifta cac gia tri nay. Vi du, khang thé theo sang ché c6 thé duogc sir dung cho dbi twong
v6i liéu ndm trong khoang tir khoang 0,1ug dén khoang 200mg, vi du, tir khoang 0,1pg
dén khoang 5pg, tir khoang Sug dén khoang 10ug, tir khoang 10pg dén khoang 25ug,
tir khoang 25ug dén khoang SOug, tir khoang 50ug dén khoang 100ug, tir khoang
100pg dén khoang 500pg, tir khoang 500pg dén khoang 1mg, tir khoang 1 mg dén
khoang 2 mg, v6i lidu ting cudng tity y duoc cung cip o, vi du, 1 tudn, 2 tun, 3 tuln,
4 tuén, 2 thang, 3 thang, 6 thang va/hodc mdt ndm sau dé. Dugc hiéu réng mL'rc.liéu cu
thé cho bénh nhan cu thé bat ky phu thudc vao nhidu yéu td bao gdm hoat tinh cta

khéng thé dac hi€u duogc st dung, tudi, can ndng, stic khde chung, gidi tinh, ché d6 an,
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thoi gian st dung, duong sir dung, va toc do bai tiét, hdn hop thude va mic d6 nghiém

trong cua bénh cu thé dang didu tri.

Céc duong st dung bao gém, nhung khong gi¢i han &, miéng, tai chd, dudi da,
trong co, trong tinh mach, dudi da, trong da, qua da va dudi da. Phu thudc vao dudong
st dung, thé tich mdi liéu 6t hon 12 nim trong khoang tir 0,001 dén 10ml, t5t hon nita
1 ndm trong khoang tir 0,01 dén Sml, va t5t nhit 1a ndm trong khoang tir 0,1 dén 3ml.
Ché pham c6 thé dugc st dung trong phuong phap diéu tri don lidu hodc da lidu theo
lich va trong khoang thoi gian phi hop voi tudi, cdn ning va tinh trang ctia ddi tugng,

ché pham khang thé cu thé dugc st dung, va dudng st dung.
BoO kit

Séng ché dé cap dén bo kit bao gdm khéang thé duoc tao ra theo sang ché ma c6
thé duoc st dung, vi dy, cho cac ung dung diéu tri dugc mé ta & trén. VAt phém bao
gbém vat chia ¢6 nhin hiéu. Vat chta thich hop bao gém, vi du, chai, lo nho, va 6ng
thtr nghiém. Vat chtra ¢6 thé duoc tao thanh tir nhiéu vat liéu nhu thiy tinh hodc nhua.
Vit chta mang ché phém ma bao gém hoat chat hitu hiéu cho cac tng dung diéu tri,
nhu duge mo ta & trén. Hoat chat trong ché phdm c6 thé bao gdm khang thé. Nhan trén
vat chira cho biét ché phdm duogc stir dung cho tng dung diéu tri hodc khong diéu tri cu
thé hodc phi tri liéu, va cling co thé thé hién huéng dan st dung in vivo hodc in vitro,

nhu dugc mo ta ¢ trén.

Céac vi du sau day vé cac khia canh cu theé dé thuc hi€n sang ché chi dugc néu
nhdm muc dich minh hoa sang ché, va khong nham muc dich giéi han pham vi cua

sang ché theo cach bat ky.
Vi du thue hién sing ché
Phuong phap va nguyén li¢u
Tiéu chudn dao duc

ba dat duogc su ddng thuan va tit ca quy trinh duoc tién hanh theo quy trinh
duoc phé chudn cia The National University Institutional Review Board (s6 NUS-IRB
la 06-196).

Céc té bao va virut
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Céc té bao C6/36 va cac té bao BHK-21 dugc nudi cdy nhu da duge mé ta &
trén (28). Tét ca ching Dengue ngoai trir chung EHI va PVP 159 thu duoc tir Vién cac
bénh nhiét doi Novartis, Singapo (Novartis Institute of Tropical Diseases - NITD).
Chung EHI thu dugc tir Vién stic khoe moi trudong, Singapo (Environmental Health
Institute - EHI) va PVP 159 (DENV1/SG/07K3640DK1/2008) tir nhém bénh nhan
EDEN (29).

Tach dong té bao B

Viéc phan 1ap va lam bét tir té bao B duoc tién hanh nhu da duoc mo ta & trén
(10). Sau 15 ngay nudi cdy, chat néi bé mat duoc sang loc dbi voi khang thé dac hiéu

DENV bing ELISA va PRNT.
Thir nghiém gan két ELISA

Céc dia ddy phang 96 giéng (dia Maxisorp, Nunc) duoc phi bang khang thé
4G2 & chuodt qua dém véi nong d6 Spg/ml qua dém. Cac dia duoc rira ba 1an bing
PBS/Tween-20 néng dd 0,01%. Céc ching DENV khac nhau duogc b sung & nong do
1x10° pfu trong 50ul mdi giéng va duoc 0 thém trong 2 gid. Cac dia dugc rira ba lan
bing PBS/Tween-20 ndng dd 0,01%. HM14C10 duoc bd sung vao cac dia va duoc 4
thém 1 gio. Cac dia dugc rira ba lan bang PBS/Tween-20 ndng d6 0,01%. HRP duoc
lién hop voi khang thé khang IgG & ngudi (Pierce, Singapo) dugc bd sung va duoc
trong 1 gid. Co chit TMB (GE healthcare, Singapo) duoc bd sung va axit sulphuric
0,1M duoc st dung dé ngimg phan tmg.

San xudt HM14¢10 tai td hop

ARN tir c4c té bao B duoc chiét bang cach st dung bo kit chiét ARN (Qiagen).
Viéc tdch dong va biéu hién khéng thé tai to hop duoc tién hanh nhu duoc moé ta & trén
(30).
Thir nghiém ting cudng phu thudc khang thé

Virut Dengue (5 X 102 pfu/ml) duge 0 trudc véi moi trudng, khang thé don
dong riéng biét (HM4G2, HM14c10 hodc HM14c10 N297Q) hodc phan 16p cua khang
thé don dong HM14c10 (IgG1, IgG2, IgG3 hoic IgG4) va sau d6 duge bd sung vao

105 t€ bao K562. Sau mdt giod, cac té bao duge rira k§ bang PBS dé loai bo virut va
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khang thé don dong khong gin két. Sau 48 gid nita, chat ndi bé mat duoc thu gom va

hidu gi4 virut dugc xac dinh bang thir nghiém mang trén céc t& bao BHK-21.
Thi nghiém in vivo trén chudt

Chudt AG129 thiéu hut thu thé TFN-a/B va —y (31). Chudt dugce xir 1y theo
khuyén céo cta Uy ban cham soc va str dung dong vat thi nghiém (quy trinh IACUC
s6: 018/11). So do chi tiét cac tmg dung phong bénh va diéu tri cia HM14¢10 so véi
dbi ching duoc diéu tri PBS duoc thé hién trong Fig. 21. Chuét bi lam chét va virut
huyét duoc dinh lugng biang thir nghiém mang di cong bd (32).

Chup anh té bao séng dong tiéu theo thoi gian séng clia té bao

Viéc sir dung kinh hién vi cho cac té bao sdng theo thoi gian séng cua t& bao
dugc thuc hién trén kinh hién vi dong tiéu dao nguoc A1Rsi (Nikon, Nhat Ban) su
dung thiu kinh ¢6 d6 mad s6 (N.A) Plan-Apochromat 100X 1.4. Viéc chup anh té bao
séng duoc thuc hién véi cac té bao BHK séng, khong duoc ¢b dinh duoc nuéi trén 14
kinh bang thiy tinh 25mm (Marienfeld GmbH, Dtic) dugc gin trén gia d cua budng
(Nikon, Nhat Ban). Cac té bao dugc gieo & mat do 4 x 10%/giéng 1 ngay trude khi thir
nghiém va duge nudi cdy trong RPMI 1640 duoc bd sung FCS ndng d6 10%. Dé phét
hién dong thoi khang thé duoc danh déu Alexa Fluor-488 va virut DEN1 duoc danh
ddu Alexa Fluor-647, dong 488nm laze ion argon va anh sang laze neon heli 633nm
dugc hudng 1én thiét bi phin xa chum HFT UV/488/633, va su phat huynh quang
dugc phat hién bang cach sir dung thiét bi phun xa chim NFT 545 két hop véi bo loc
thong dai 505-530 dé phat hién Alexa Fluor-488 va bo loc thong bude soéng 650 dé
phat hién Alexa Fluor-647. Cac anh dugc chup & cdc khoang cach 30 gidy & tée do 1
khung mdi gidy (fps) trong thoi gian tir 30 dén 60 phut. Tat ca thir nghiém chup anh té
bao séng duoc thuc hién béng cach su dung cac té bao duoc u & 37°C trong hé théng u
16ng kinh hién vi CO2 5% (OkoLab, Y). Cac anh dugc phan tich va dugc xu ly bang
Phan mém phén tir phidn mém chup anh Nikon (NIS) C (64 bit, phién ban 3, SP7/thiét
ké 547) [Nikon, Nhat Ban].

Dinh luong su phat huynh quang ndi bao

Téc dung ctia khéng thé trén qua trinh nhdp bao ctia DENVI duoc dénh gia

bang cach xac dinh mtrc do phat huynh quang tuong déi trong cac té bao sdng. Sau khi
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didu tri bing khang thé tuong tng, cac anh cua it nhat 100 t€ bao thu duge ngiu nhién
bang cach st dung kinh hién vi déng tiéu A1Rsi tir ba thir nghiém doc lap. Ving noi
bao clia cac té bao nay sau d6 duogc phan ranh gidi riéng biét bang cach thi cong st
dung chirc ning “ving can quan tim” [ROI] ctia phin mém phén tir NIS (Nikon, Nhat
Ban) va muc do phat huynh quang tuong dbi cia Alexa Fluor-488 trong mdi té bao
duge x4c dinh bang cach sir dung chirc ning thdng ké ROI ctia phdn mém. Do léch
chuén trung binh, va kiém dinh t student dugc tinh toan cho mdi nhém té bao béng
cach sir dung Microsoft Excel. Su phat huynh quang tir cac nhém té bao khong duoc
diéu tri bi nhiém DENT1 dugc chuin hoa dén 100% va duoc su dung dé so sanh voi cac

té bao bi gy nhiém duge diéu tri bang khang thé.
CryoEM

Virut Dengue (ching PVP 159) duogc tao ra nhu da duge mo ta ¢ trén (3). Virut
duoc tron véi Fab HM14¢10 véi ty 1€ mol béng 1:1, duoc 0 ¢ nhiét d6 37°C trong 30
phut, va sau d6 duoc 4 & nhiét do 4°C trong 2 gid. Sau do, phic hop duge lam dong
lanh nhanh trong etan ldng trén ludi cacbon lacey, ludi ndy duoc phu véi [6p mong
cacbon lién tuc. Céc hat virut dugc chup béng 300 kV FEI Titan Krios trong céc diéu
kién sau: lidu electron béng 16 ¢ /A%, d6 phong dai béng 47.000, khoang mat tiéu cu
tir 1um dén 3um. Cac anh duogc ghi lai & do phan giai 4K bang may anh Gatan CCD
4K thu dugc kich thude diém anh bang 1,9A mdi diém anh. Tdng 1a 5.566 hat duoc
dong hop va cac thong sb chirc ning chuyén twong phan duoc xac dinh bang cach su
dung hop chuong trinh va ctfit, tuong ung, trong ddy chuong trinh EMAN (33).
Hudng cla cac hat duoc xac dinh bang cach str dung quy trinh md phong luyén kim
nhiéu dudong (multi-path simulated annealing - MPSA) (34). Virut West Nile duoc st
dung lam md hinh ban dau (26). Ban d6 ba chiéu duoc tao ra bang cach st dung
chuong trinh make3d trong EMAN. D¢ phén giai ctia ban do cudi ciing duoc phat hién
bang do phéan giai 7A nhu duge x4c dinh bang ngudng hé sé vo fourier bang 0,5. Céu
tric tinh thé protein E sau dung hop DENV1 (/8) khéng khép vao ban do mat do
cryoEM dudi dang khéi ran, cac mién trong protein E do d6 duoc pha v& va sau dé
dugc khop mot cach riéng biét. Su khép clia phan tir vao ban do cryoEM (thiét lap &
dudong ddng murc 40) sau d6 duge téi wu hoa bang cach str dung chuc nang “khdp

trong ban d6” cua thé kham (35). Dé tao ra m6 hinh tuong dong cta ving bién dbi
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HM14c¢10, ciu tric c¢6 su bat cap trinh tu cao nhat duoc chon (PDB mi 2GHW) va mé
hinh tuong déng duoc tao ra bang cach st dung Modeller (79). Chudi ning va chudi
nhe ctia mo6 hinh tuong déng duoc khdp mot cach riéng biét vao ban dd cryoEM (duoc

thiét 1ap & duong ddng mirc 36) theo hai hudng cé thé ctia Fab (Fig. 19).

Vi du 1: Phan [4p khang thé dic hiéu DENV1 trung hoa manh 14c10 tir bénh nhan bi
nhiém DENV 1 dang hdi phuc

Mot nhom dong té bao lympho B tiét khang thé c6 hoat tinh trung hoa va gin
két dac hidu typ huyét thanh cho DENV1 duge nhan biét, duoc tach dong phu va duoc
nhan rong. Mot trong cic dong té bao nay, BCL-14¢10 san sinh, IgG c6 hoat tinh gén
két va trung hoa manh hon dang ké so véi cac dong khac (Fig. 14A). Dong té bao nay
duoc sir dung lam ngudn ctia cic khung gen globulin mién dich dé khuéch dai PCR va
biéu hién IgG1 & nguoi tai t6 hop (Fig.14B(a)). Mot khang thé & nguoi tai td hop
(HM) 14¢10 c6 hoat tinh gin két twong duong véi DENV1 ¢6 BCL-14¢10 me (Fig.
14B(b)). HM14¢10 trung hoa va gin két véi DENV1 nhung khong trung hoa va gin
két véi DENV2, 3 hoac 4 (Fig. 14C), va thé hién hoat tinh trung hoa manh véi PRNT s
bang 0,328 pg/ml in vitro (Fig. 11A).

Hoat tinh ADE lién quan dén su phat trién ctia DHF va DSS da duoc dé xuét 1a
dién ra khi néng d¢ dudi mirc trung hoa ctia khang thé va DENV tao thanh céc phirc
hop gén két véi céc té bao mang thu thé Fc. Diéu nay dén t6i viée ting su hip thu virut
va tiét xytokin va chemokin tién viém (/7). Cac tac gia sang ché so sanh hoat tinh
ADE ctia HM14¢10 v6i HM4G2 khang thé don dong khang flavivirut duge lam tuong
thich v&i nguoi bang cach st dung thir nghiém in vitro da cong bd st dung dong € bao
don nhan tiy biéu hién FeyR K562 (12). HM4G2 c6 hoat tinh gin két chéo typ huyét
thanh va gin dich vong dung hop duoc bao toan cta E-DII trén DENV1-4 (/3). Céc
tac gia sang ché quan sat thiy ring HM14c10 biéu hién sy tang nhiém DENV cing
kiéu & nong do dudi muc trung hoa nhung khong lam ting hoat tinh ddi voi DENV2, 3
hodc 4, ma n6 khong gin két vao. Nguoc lai, HM4G2 giy ra su ting ctia ca bon typ
huyét thanh & ndng d6 dudi muc trung hoa (Fig. 11B). Bé nghi.én ctru su dong gop cta
K562 FeyR vao hoat tinh ADE cung kiéu cia HM14c10 duoc quan sat thdy, tic gia
sang ché tién hanh biéu hién khang thé duéi dang manh Fab hodc su gin két FcyR

giam bang cach loai bo vi trf glycosyl hoéa trén IgG1 & ngudi thong qua dot bién thé
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ctia gbe aspargin (N) & vi tri 297 cho glutamin (Q) (/4). Ca HM14c10Fab va dot bién
N297Q biéu hién sy giam hoat tinh ADE cung kiéu cta chting so véi mau ddi ching
IgG1 nguyén ven (Fig. 11C(a)). Tiép theo, tic gia sang ché so sanh su anh hudng cta
phan nhom IgG trén hoat tinh ADE va quan sat su tuong quan mot phan véi cac hoat
tinh gén két da dugc béo cdo cho FeyRIIA trén K562 (15). Hoat tinh ADE c6 thé duoc
xép hang nhu sau: IgG3>TgG1>IgG2>IgG4 véi IgG3 1a cao nhét va IgG4 1a thip nhét
(Fig. 11C(b)). Vi thé, hoat tinh ADE cua khang thé khang DENV trung hoa nay phu
thudc vao su gin két FcyR mic du nén luu y 1a su anh huong cua FeyR1 ai luc cao va
céc thanh phan bd thé trén sy trung hoa virut khong duoc dé cap dén trong cac thu

nghi¢m nay (/6).

Su phtre tap thém & DENV 1 sy ¢6 mit ctia nhiéu kiéu gen trong mot typ huyét
thanh. Céc kiéu gen DENV1 c¢6 thé thay dbi 1én t6i 3% trong thanh phan axit amin cua
ching va béo cdo trude do vé cac khang thé khang DENV & chudt da chi ra ring hoat
tinh bao vé c6 thé khic nhau giira cac kidu gen (/7). Cac tac gia sang ché so sanh hoat
tinh gén két cia HM14¢10 véi nhidu thé phan 1ap DENV1 1am sang thé hién hai kidu
gen DENV1 khéc nhau (I va IV) véi HM4G2. Ca HM14¢10 va HM4G2 déu biéu hién
hoat tinh gén két d6i véi cac kiéu gen duoc thir nghiém, véi HM4G2 biéu hién dic tinh
gan két t6t hon trong tit ca cac truong hop (Fig. 15). Nguoc lai, HM14c10 biéu hién
hoat tinh trung hoa vuot trdi so véi HM4G2 d6i véi tht ca cac thé phan lap/cac kiéu

gen duoc thu nghiém (Fig. 11D).
Vi du 2: HM14c¢10 gén két epitop phu thudc cu tric bac bdn

Bén chit chinh xé4c cla su tuong tac gitta khang thé cho trude va DENV la chia
khoa dé giai thich co ché trung hoa. Dé x4c dinh co ché nay, ciu tric hién vi dién t
dong lanh (cryoEM) ciia phttc hop Fab HM14¢10:DENV 1 dugc phan tich dén d¢ phén
giai 7A (Fig. 12A). O muc chiém hoan toan, 120 ban sao cta Fab HM14¢10 gin két
voi tit ca 180 ban sao hién c6 cua protein E trén bé mit virut. D& nhan biét diu 4n cua
HM14c10 trén protein E, cu tric tinh thé cta protein E DENV1 (] 8) dugce khop vao
ban d6 mat d¢ cryoEM (Fig. 16 va bang 1). Ban dd cryoEM d6 phan giai 7A da thé
hién su lién két mat do 13 rang gitta HM14¢10 Fab va protein E, cho phép nhan biét
céc gbc protein E & bé miat chung tuong tac (Fig. 12B va Fig. 17). Epitop dugc nhan
biét bai HM14c10 phu thudc vao cdu tric bac bdn cua virut. Hai fab ctia HM14¢10
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gan két v6i ba protein E trong don vi virut bat ddi xtng (Fig. 12C va D). Mdi khéng
thé gin két chéo véi hai protein E lién ké voi mot nira epitop trén E-DIII va mdt nira

trén E-DI va khop ndi E-DI-E-DII cua protein E bén canh.

Pé hiu duoc su tuong tac Fab voi protein E, md hinh twong déng cta ving
bién ddi ctia HM14¢10 duoc tao ra (Fig. 18) dua trén ciu truc khang thé tham chiéu
clia ngudi (PDB ma 2GHW) béang cach sir dung Modeller (/9). Vung bién ddi cua
chudi nhe va chudi ning cia mo hinh twong dong sau d6 duogc khop vao mat do
cryoEM. Mic du céc cdu tric ctia ca hai chudi 1a gidng nhau, c6 su khép phan biét dé
tao ra su tuong quan tot hon véi mat do (Fig. 19A va B). Phan tich bé mat chung Fab-
protein E dé xudt ring tit ca cac ving quyét dinh bd sung (CDR) ctia céc chudi nang

va chudi nhe déu tham gia vao sy tuong tac (Fig. S6C).

Bang 1: Khop cac mién protein E DENV 1 vao mat do cryoEM HM14c10:DENV1

.. x| SO lugng cac
Protein E g6 |G@mbandd |\ T enti | Bién déi
A ~_ | trung binh & vi ,‘ . N .
trong don | Mién | nguyén ] N bén ngoai | tuvitri | Quay tr vi
cy K ke . , tri nguyén tu \ A R .
vi bat doi |protein E| tir duoc o b .| dudng dong | trude do |tri trude (°)
o . trudce® / sau khi| o b
xtmg? khop Khone muc truée® / | (A)
P sau khi khop®
A I 889 3,790 /4,291 447 /362 2,63 16,1
II 1.260  [4,635/5,212 |533/424 2,16 3,02
III 1.522 3,592 /4,141 [816/695 2,98 6,07
B I 889 4,126 /4,368 403 / 368 1,37 12,7
11 1.260  |4,715/5,359 [539/409 2,30 4,51
111 1.522 4,185/4,380 |685/648 1,48 4,75
C I 889 4,033 /4,261 1407 /379 1,93 10,2
I 1.260 4,744 /5,098 [499 /428 1,06 7,37
I 1.522 4,100 /4,345 739/ 668 1,64 6,03

*Pdi voi ky hiéu vi tri protein E xem Fig. 12.
b Cac mién protein E Dengue 1 déu tién duoc xép chdng trén céc vi tri protein E
clia ciu truc cryoEM cua virut Dengue 2 thanh thuc (27).

¢ Su khép cac mién protein E Dengue 1 vao ban dd HM14c10:DENV 1 cryoEM
(dugc thiét 1ap & duong dong muc bang 4c) duoc tdi wu hoa bang cach st dung churc

nang khop trong ban do trong thé kham (35).

Céc ddu 4n gin két cla hai HM14c10 Fab trong don vi bt ddi xung khong

gidng nhau (Fig. 12D), voi 12 axit amin chung cho ca hai bé mat chung nhung c6 bén
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axit amin la don nhat (bang 2). So sanh trinh tu cac gbc epitop giita cac thé phan lap
DENV1 khéc nhau cho thiy riang hau hét cac gbc duge bao toan (Fig. 20A), phi hop
v&i hoat tinh trung hoa dugc quan sat thiy ciia HM14¢10. Nguoc lai, cac gbe nay
khong duogc bao toan trong cac typ huyét thanh DENV khac hodc virut West Nile
(WNV) (Fig. 20B).

Bang 2. Epitop Fab HM14¢10 trén protein DENV 1 E.

Fab Phéan tl:I'. pr?tei? E :trong Mién Protein E Céic gbe protein E *
don vi bat doi xting
TS1, L135, K136, G159,
HM14cl10(I) A I T160, T165, P166, Q167,
E172,1173, T275
A 11 NS52, G274
B 111 K310, E384, K385
TS51, Q131, Y132, G159,
HM14c10(1I) B I T160, T16S, P166, Q167,
E172, 1173, 1175, T275
B 11 INS52, G274
C 11 1.308, K310

*Céc gbc chung & ca hai epitop duoc lién két boi Fab HM14c10(I) va
HM 14¢10(IT) duoc thé hién bang cach in dam.

Vi du 3: K§ thut soi kinh hién vi dong tiéu theo thoi gian séng cua té bao thé hién co

ché trung hoa ctia HM14¢10

Khang thé c6 thé trung hoa sy nhiém virut bing céc co ché da dang bao gdm
viéc te ché sy bam dinh virut hodc su dung hop véi mang béng nhdp bao, hodc théng
qua viéc phong bé su thay ddi cau hinh gy ra boi virut cla glycoprotein bé mat (20,
21). Bé hiéu dugce co ché trung hdoa DENV1 ciia HM14¢10, k§ thuat soi kinh hién vi
déng tiéu theo thoi gian séng cta té bao dugce sur dung dé theo ddi sw nhilm vao céc té
bao nay DENV séng, dugc gin chat phat huynh quang (22) (Fig. 13 va 21A). Khi c4c
t¢ bao BHK dugc u véi DENVI va Mab ddi ching isotyp (khong gén két DENV),
virut két hop lai trong nhiéu khoang ndi bao chii yéu la quanh nhan (Fig. 14A(a)).
Nong d6 trung hoa ctia HM4G2 gay ra su hinh thanh cua céc khéi két tu virut trong
khong gian ngoai bao nhung ching cling dugc nhép ndi thanh cong, xac nhan ring
HM4G2 khong trc ché su bam dinh /su nhdp noéi virut (Fig. 13A(b)). Nguoc lai,
HM14c10 gy ra sy hinh thanh cac khéi két tu nho hon, nhung phong bé sy bam dinh
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mdt cach hiéu qua, vdi hdu hét cac hat virut nho van con trong khong gian ngoai bao
sau mot gio (Fig. 13A(c)). HM4G2 lam tré su tich tu ctia virut noi bao so véi ddi
chung isotyp (Fig. 13B, cac panen trén va gitta). Phitc hop HM14c10:DENV1 khéng
thé di vao té bao, nhung c6 thé dugc nhin thdy léch ra khoi bé mat cia chung (Fig.
13B, panen dudi). Mc dd DENV1 phat huynh quang duoc nhap noi trong ca ba diéu
kién dugc dinh luong (Fig. 13C). Cac sb liéu nay dé xuét réng kiéu uc ché co ban
DENV1 bai HM14c10 14 thong qua viéc phong bé su bam dinh virut voi cac té bao

chu.
Vi du 4: HM14c¢10 biéu hién hoat tinh phong bénh va diéu tri manh trén in vivo

DENV khéng phai 14 yéu t6 gdy bénh tu nhién & loai gam nhim mién dich binh
thuong, né cod thé cam ung virut huyét phu thudc lidu & chudt AG129 thiéu hut thu thé
déi véi typ IIT IFN. Cac con chudt nay duoc tiém DENV] khong bién ddi dudi da
(kiéu I, Fig. 21B(a)) hodc trong mang bung (kiéu II, Fig. 21B(b)) sau do virut huyét
duoc dinh luong 3 dén 4 ngay tuong tmg sau do (20). Hai thé phan lap 1am sang
DENV1, thé hién céc kiéu gen khac nhau (EHI-D1 kiéu gen I so v&i Westpac kiéu gen
IV), dugc su dung dé xac dinh hiéu qud in vivo cia HM14¢10. O ca hai mé hinh,
HM14¢10 ngin chin bénh khi dugc st dung cho chudt 24 gid trudc khi nhiém
DENV1, hodc khi dugc st dung 48 gid sau khi nhiém (Fig. 13D). Ndong d6 thdp nhét
ctia HM14¢10 tai d6 su giam dang ké virut huyét duoc quan sat thdy 1a 0,6pg mdi con
chuét (hodc 160 pM), thé hién hiéu luc in vivo ma khong dat duoc boi ché phém diéu

trj khang DENV bat ky khac da dugc béo céo.
Thao luan

Céc bio cdo gan day vé cac dap ung dich thé duoc gay ra do su nhifm DENV
(23, 24) chi ra ring c6 su chiém uu thé cta khang thé ma chu yéu phan ung chéo typ
huyét thanh DENV véi hoat tinh trung hoa yéu. Mic du rét hiém khi tim thdy trong
huyét thanh cua nguoi, khang thé E-DIII dugc dé xudt dé bao vé chdng lai su nhim
DENV (23, 24) va diéu nay pht hop véi cac nghién ciru trén cac dap tmg khang thé
chudt voi DENV (7). Khéng thé & nguoi da phan tich chu yéu ¢ tinh dic hiéu véi DI
va DII cta protein E clia virut. S6 lvong nho ctia khang thé da phan tich dugc quan sat
thdy 1a c6 gin két v6i virut nguyén ven, nhung khéng gin két voi protein E tai to hop

goi y vé tinh dac hidu véi epitop phu thude cdu tric bac bén (23). Trong thir nghiém
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nay, cac tac gia sang ché da phéan lap va phan tich toan bo khang thé trung hoa hiéu
qua khang typ huyét thanh 1 DENV. Khang thé nay trung hoa cao & ca hé thong in
vitro va in vivo. Do né chi gan két véi DENV 1, n6 khong lam ting su nhiém céc té bao

don nhan tuy boi cac typ huyét thanh DENV khéc.

CAu tric cryoEM & d phan giai 7A ctia Fab HM14c10 dugc tao phic véi
DENV1, da thé hién chi tiét su gén két gitta Fab va protein E. Mic d6 chi tiét khong
duoc quan sit thiy trong céc cdu tric cryoEM trude day cla cac phirc hop khang thé
flavivirut. Ddu 4n cta ving HM14¢10 kéo dai qua E-DIII va E-DI:E-DII tir protein E
bén canh (Fig. 12D). Béo cdo vé khang thé nguoi CR4354 dic hiéu voi WNV ciing 4m
chi viing nay la dich cua viéc gdy mién dich (25). Mic du céu tric cryoEM cia WNV
dugc tao phiic v6i Fab CR4354 dugc phan tich dén do phan giai thip hon (d6 phan
giai 14A) (Fig. 22A), viéc khdp cdu tric tinh thé Fab CR4354 tao ra cAu truc phén giai
gia nguyén tir. Didu ndy cho phép nhan biét cta cac gbc twong tic. So sanh epitop
CR4354 tréen WNV va epitop HM14c10 trén DENV1 (Fig. 22B) da thé hién ring
CR4354 ¢6 ty 1¢ d4u 4n 1én hon trén E-DIII trong khi d6 HM14¢10 c6 hau hét cac gbe
tuong tac trén E-DI. So sanh trinh tu ctia cac epitop di thé hién ring chi khoang 20%
CR4354 triung voi epitop HM14c¢10, va cac gbe tring hau nhu khong duoc bao toan
(Fig. 22C).

Mic du epitop CR4354 va HM14c10 khong giéng nhau, su gin két cua cac
khang thé nay nén gitt cac protein E 1an cén véi nhau nhd dé phong bé cdu trac virut
va ngan ngua sy thay ddi cau hinh can thiét dé gdy nhiém hitu hiéu, tic 13, sy bam
dinh virut v6i thu thé vat chu va su dung hop trong con dudng nhép bao té bao ch. Ky
thuat soi kinh hién vi ddng tiéu chup anh truc tiép theo thoi gian séng cta t& bao thé
hién rang HM14¢10 tic ché sy gin bam ctia DENV véi té bao chu. Nguoc lai CR4354
dugc chi ra 1a e ché wu tién su dung hop WNV goi v ring viée gin dich vung nay

bang khang thé gy ra nhiéu hon mot co ché e ché.

Céc protein bé mat cia DENV duoc goi v 1 trai qua su thay déi khong doi vé
diéu kién sinh 1y hoc - duoc goi 1a “hd hap” (27). C6 thé 1a viéc ho hap c6 thé dong vai
trd tao diéu kién thuén loi cho su gén bam cua virut vdi cac té bao. Do HM14¢10 lién
két chéo bé mit protein E, sau do n6 cé thé uc ché su gén bam béng céch ngén can cac

protein bé mit trai qua sy ho hap. Theo cach khac, E-DIIT da duoc chi ra 1a quan trong
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v6i sy gan bam té bao chil, su gin két cia HM14¢10 voi E-DIII do d6 ¢6 thé gay can
tré qua trinh nay vé mat khong gian. HMAb CR4354, mic du viée gin két véi vung
tuong tu nhu HM14¢10, khong trc ché su gan bam WNV. Diéu nay 4m chi ring WNV
gy bénh viém ndo va DENV gay ra chiing sét rét c6 chung quyét dinh gén két thu thé

giong nhau.

HMADb CR4354 dugc chi ra la ngdn nglra su dung hop cua virut voi mang bong
nhap bao ¢ d6 pH thdp (25). Do HM14c10 ciing gin két chéo cac protein E 14n cén,
kha ning HM14c10 c6 thé trc ché su tai sip xép cua cic cdu tric E dime thanh trime
trong qua trinh dung hop khong thé bi loai trir. Kha ning wc ché ca sy gin két thu thé
va sur dung hop thu thé c6 thé giai thich hiéu qua in vivo khac thuong ctia HM14¢10.

Héu hét protein E cta flavivirut ¢é céu tric bac bdn tuwong tu dua trén mac do
tuong dong cao giita cac ciu tric cryoEM ctia WNV (26) va DENV (27). Do do, tat ca
protein E bé mit cua flavivirut ¢6 thé trai qua su tai sép xép cau truc gidng nhau trong
chu ky gay nhiém ctia chung. Céc khéng thé gin dich cac ving twong tu voi HM14¢10
hosic CR4354 trong cac flavivirut khac do d6 c6 thé duoc bao vé. Do khéang thé
HM 14c10 va CR4354 chi la hai khang thé dugc phén tich ¢ hoat tinh gin két nay va
déu c6 ngudn gde tir ngudi, diéu nay chi ra rang loai epitop nay c6 thé la yéu td quyét
dinh cho kha ning gy mién dich cta flavivirut theo cach khai quat héa. Piéu nay c6

moi lién quan quan trong dé thiét ké va danh gia cac vacxin tuong lai.

Cubi cting, vi HM14¢10 c6 profin trung hoa manh khang hau hét cac thé phan
lap DENV1 lam sang va c6 hiéu qua in vivo vuot trdi, khang thé nay 1a lua chon diéu
tri t5t dé diéu tri cho bénh nhén bi nhiém DENV 1.

Miéc du céc khia canh cu thé cua sang ché dugc mé ta va duoc minh hoa, cac
khia canh nay dugc xem la chi nhim muc dich minh hoa sang ché va khong lam gidi
han sang ché nhu duoc hiéu theo phan yéu ciu bao hd kém theo.

Tat ca cac cong bd don va don yéu cau cap patent dugc néu trong ban mé ta nay
duoc két hop toan b vao day béng cach vién dan cho tat ca cac muc dich giéng nhu
mdi cong bd don hodc don yéu cau cip patent riéng 1¢ duge chi ra mot cach cu thé va

riéng biét 1a dugc két hop vao day bang cach vién dan cho tit ca cac muc dich.

Miéc du sang ché trén day duoc mo ta chi ti€t hon nham muc dich minh hoa va
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ldy vi du nhdam muc dich dé hiéu o rang, nhung rd rang rang véi nguoi c6 hidu biét
trung binh trong linh vuc k¥ thuét nay 1a nhe ban mo ta sang ché nhiéu thay ddi va
bién ddi c6 thé duoc tao ra, ma khong vuot ra khoi pham vi hodc tinh than cua phén

yéu cau bao ho kem theo.
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YEU CAU BAO HO
1. Khang thé dugc phan lap hodc manh cua chiung ma gin két véi protein vo co typ
huyét thanh 1 cua virut Dengue hosc manh ctia ching, trong d6 khang thé 1a khang thé
ngudi c6 hoat tinh trung hoa ma gin két chéo hai protein E trong virut, trong d6 su gin
két chéo hai protein E bao gdm gén két v6i DI va vung khop ndi gitra DI va 1T trén mot

protein E va DIII cua protein E 1an can.

2. Khang thé hoic manh ctia ching theo diém 1, trong dé khang thé hozc manh cta
chiing duge chon tir nhém bao gdm: (a) phan tir globulin mién dich nguyén ven; (b)

scFv; (¢) manh Fab; (d) F(ab')2; va (e) Fv duoc lién két disulfua.

3. Khéang thé hozc manh ciia chiing theo diém 1 hodc 2, trong d6 khéng thé hodc manh
ctia chiing bao gdm mién hiang dinh globulin mién dich chudi ning duoc chon tir nhém
bao gém: (a) mién hing dinh IgM & ngudi; (b) mién hing dinh IgG1 & ngudi; (¢) mién
hang dinh TgG2 & ngudi; (d) mién hing dinh IgG3 & ngudi; (¢) mién hing dinh IgG4 &
ngudi; va (f) mién hang dinh IgA1/2 & ngudi.

4. Khang thé hodc manh cta chung theo diém 1 hodc 2, trong d6 khang thé hodc manh

cua ching bao gom:

chudi nang bao gdm it nhit mot CDR duoc chon tir nhom bao gém cac CDR ¢6
trinh tu axit amin SYGMH, VIWYDGSKTYYGDSVKG hodac GIAGGWAFW.
5. Khang thé hodc manh cta chiing theo diém 1 hodc 2, trong d6 khang thé hodc manh

cua chung bao gom:

chudi ning bao gém ba CDR ¢6 trinh tu axit amin SYGMH, VIWYDGSKTY
YGDSVKG va GIAGGWAFW.

6. Khang thé hodc manh cia chung theo diém 1 hodc 2, trong d6 khang thé hoac manh

cua chung bao gom:
chuoi nang ¢o cac trinh tu axit amin

EVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHWVRQAPGKGLEW
VAVIWYDGSKTYYGDSVKGRFTISKDNSKKMVNLQMDSLGVEDTAFY
YCARGIAGGWAFWGIDLWGQGTLVTVSS.
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7. Khang thé hoic manh cta chung theo diém 1 hoic 2, trong d6 khang thé hoic manh
ctia chting bao gom:

khung chudi ning ctia IGHV1-2*02 va it nhit mot trong s6 cac CDR c6 cac
trinh tu axit amin SYGMH, VIWYDGSKTYYGDSVKG hoiac GIAGGWAFW.
8. Khang thé hodc manh ctia ching theo diém 1 hodc 2, trong d6 khang thé hoic manh
ctia chung bao gom:

mién hang dinh globulin mién dich chudi nhe dugc chon tir nhém bao gbm: (a)
mién hang dinh kappa Ig & nguoi; va (b) mién hang dinh lambda Ig & ngudi.
9. Khang thé hodc manh ctia chung theo diém 1 hodc 2, trong d6 khang thé hodc manh
ctia chting bao gom:

chudi nhe bao gém it nhit moét CDR duoc chon tir nhém bao gém cac CDR co
céc trinh tu axit amin RASQNVYSYLG, GVTSRAT hoic QQYAG.
10. Khang thé hodc manh ctia chung theo diém 1 hoic 2, trong d6 khang thé hoic
manh cta chung bao gdm:

chudi nhe bao gém ba CDR c6 céc trinh ty axit amin RASQNVYSYLG,
GVTSRAT va QQYAG.

11. Khang thé hoic manh cua chung theo diém 1 hoic 2, trong d6 khang thé hodc
manh cua chung bao gom:
chudi nhe c¢é trinh ty axit amin
DVVMTQSPGTLSLSPGERATLSCRASQNVYSYLGWYQHKPGRSPRLLIF

GVTSRATGVPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYAGSAYTF
GQGTKVEIKR

hoac

DIVMTQSPGTLSLSPGERATLSCRASQNVYSYLGWYQHKPGRSPR
LLIFGVTSRATGVPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYA
GSAYTFGQGTKVEIKR.

12. Khang thé hoic manh cua ching theo diém 1 hoic 2, trong d6 khang thé hoac

manh cua chiing bao gom:
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khung chudi nhe ctia IGKV3-20%01 va it nhit mot trong sb cac CDR c¢6 trinh tu
axit amin RASQNVYSYLG, GVTSRAT hodac QQYAG.
13. Khang thé hodc manh cta chung theo diém bét ky trong sb cac diém tr 1 dén 12,
trong d6 khang thé nay:
gin két voi virut Dengue c6 tinh dic hiéu gin két cta khang thé c6 trinh tu axit
amin chudi ning
EVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHWVRQAPGKGLEW
VAVIWYDGSKTYYGDSVKGRFTISKDNSKKMVNLQMDSLGVEDTAFY
YCARGIAGGWAFWGIDLWGQGTLVTVSS;

va trinh tu axit amin chudi nhe

DVVMTQSPGTLSLSPGERATLSCRASQNVYSYLGWYQHKPGRSPRLLIF
GVTSRATGVPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYAGSAYTF
GQGTKVEIKR

hodc

DIVMTQSPGTLSLSPGERATLSCRASQNVYSYLGWYQHKPGRSPR
LLIFGVTSRATGVPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYA
GSAYTFGQGTKVEIKR.
14. Khang thé hodc manh cta chung theo diém bét ky trong s6 cac diém tir 1 dén 12,
trong d6 khang thé nay:
1a khang thé c6 trinh tu axit amin chudi nang
EVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHWVRQAPGKGLEW
VAVIWYDGSKTYYGDSVKGRFTISKDNSKKMVNLQMDSLGVEDTAFY
YCARGIAGGWAFWGIDLWGQGTLVTVSS;

va trinh tu axit amin chudi nhe

DVVMTQSPGTLSLSPGERATLSCRASQNVYSYLGWYQHKPGRSPRLLIF
GVTSRATGVPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYAGSAYTF
GQGTKVEIKR

hodc
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DIVMTQSPGTLSLSPGERATLSCRASQNVYSYLGWYQHKPGRSPR

LLIFGVTSRATGVPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYA
GSAYTFGQGTKVEIKR.

15. Khéng thé hoic manh ctia chiing theo diém bét ky trong sb cac diém tir 1 dén 14,
trong d6 khang thé hoic manh cta ching gan két voi khang nguyén véi hang s6 4i luc
(Kp) nhé hon 1 x 10 M.
16. Khang thé hodc manh ctia chiing theo diém bét ky trong sb cac diém tir 1 dén 14,
trong d6 khang thé hodc manh ctia chung gin két voi khang nguyén véi hang sb ai luc
(Kp) nhé hon 1 x 10 M.
17. Khang thé hodc manh ctia ching theo diém bét ky trong sb cac diém tir 1 dén 16,
trong d6 khang thé nay c6 ngudn gbc tir té bao B ciia bénh nhan da phuc hdi sau khi
nhiém virut Dengue.
18. Dugc phim bao gém khang thé hodc manh ciia chung theo diém bAt ky trong sb
cac diém tir 1 dén 17 va chat mang duoc dung c6 hiéu qua lam giam hodc ngan ngua
bénh nhiém virut Dengue ¢ ddi tugng.
19. Dugc pham theo diém 18, trong d6 duoc phdm nay con bao gdm chat thi hai.
20. Dugc phim theo diém 19, trong d6 chit thir hai 1a thudc khang virut hogic thude
giam dau.
21. Phuong phap san xuit khang thé trung hoa hodc manh ciia ching theo diém bét ky
trong s cac diém tir 1 dén 17 khang virut Dengue, phuong phép nay bao gbém cic
budec:

(a) lam bat tir t& bao B thu duogc tir c4 thé ma vira khoi bénh nhiém virut
Dengue, va

(b) thir nghiém té bao B dugc lam bat tir tir bude (a) vé tac dung trung hoa virut

Dengue.
22. Phuong phép theo diém 21, trong do t& bao B 1a CD 22+.
23. Phuong phép theo diém 21, trong d6 té bao B duoc lam bit tir bing EBV.

24. Axit nucleic phan lap ma hoéa khang thé hodc manh cua chung theo diém bt ky

trong sb cac diém tir 1 dén 17.
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25. Vecto biéu hién bao gdm axit nucleic theo diém 24.

26. Té bao chi bao gdm vecto biéu hién theo diém 25.

27. Té bao chu theo diém 26 trong dé té bao chu 1a té bao vi khuén.
28. Té bao chu theo diém 26, trong d6 t& bao chu 1a t& bao nhan chuén.

29. Té bao chu theo diém 26, trong d6 té bao chu 1a té bao dong vat c6 vi.
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1/24

Mau cép tinh & mau bénh nhan (NUH) 3-10 sau khi nhiém (NUH)

N2

X4c dinh typ huyét thanh ctia mau 4c tinh RT-PCR va PRNT

N

Mau méu ctia mau bénh nhan phuc hdi (NUH) 45-60 sau khi nhiém

N

Chiét PBMC

N

Té bao CD22+B dugc nudi & mat d6 30 t& bao/giéng trong vi dia 96 giéng day hinh chir U

N\

Chét ndi b& mat tir cac dong dugce sang loc hoat tinh gén két véi DENV bing cach sur dung
ELISA, CPE, PRNT bét giir

N

Chiét ADN téng (Clontech’s NucleoSpin)

A V4

Téng hop ADN b tro sir dung Clontech’s Smarter Pico

N\

Giai trinh tu ADN chudi ning va chudi nhe

N

Khuéch dai va tach dong cac mién méi duge khuéeh dai vao trong vecto [gG1 (pCMVGI)
dé biéu hién

N\

Biéu hién IgG Dengue téi t6 hop trong Freestyle 293F

\Z

Tinh ché IgG trén cot protein A sepharoza tai t6 hop dugc lam bét tir ¢6 do tinh khiét mién
dich (Pierce)

N

Xac dinh ddc diém khang thé don dong ngudi tai to hop

Fig.1: So d6 quy trinh sang loc, biéu hién va x4c dinh dic diém cua
khang thé
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Thir nghiém hiéu ng bénh bién
Dia 384 15
S#p xép mire d§

74 dinh / 384 miu

~19%1ty 1¢ dinh

Thir nghiém trung hoa lam gidm mang (PRNT)

Dbi chimg 4m Pbi ching duwong

160+

80

60

% Trung hoa

Phin trim hoat tinh trung hoa ciia chit ndi bé mit 14¢10

& & & \‘,_O’S K
Céc dong

Fig.2: Sang loc chit ndi bé mat tir cac dong té bao B duoc lam bat tir

bang thtr nghiém CPE va PRNT
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(A)

Apall

IRES

Sfil

BsmB1

Trinh tu chudi nhe

Trinh tw chudi ning

DIVMTQSPLSLSVTPGQPASISC,
SLDWFLLRPGQFPQVKISELSRRESGVPDRVSGSG
SGTDFTLKISRGEAEDVRAFYCLYGIYVGRSAKGPS
WRSN

QVQLVQSGAEVKKPGTSVKVSCKASGYNFTDYYVHWVRQ
APGQGLEWMAWINPNSGG SKYAQMFQGRISLTRDTSISTA
YLELFSLTSDDTAVYYCADLTAEDVWGQGTLVTVSSGTTV

TVSS

DIVMTQSPLSLSVTPGQPASISCRSSQSLLHSDGRT
SLDWFLLRPGQFPQVKISELSRRFSGVPDRVSGSG
SGTDFTLKISRGEAEDVRAFYCIYGIYVGRSAKGPS
WRSN

EVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHWWR
QAPGKGLEWVAVIWYDGSKTYYGDSVKGRFTISKDNSKK
MVNLQMDSLGVEDTAFYYCARGIAG GWAFWGIDLWGQGT
LVTVSS

DIVMTQSPLSLSVTPGQPASISCRSSQSLLHSDGRT
SLDWFLLRPGQFPQVKISELSRRFSGVPDRVSGSG
SGTDFTLKISRGEAEDVRAFYCIYGIYVGRSAKGPS
WRSN

EVQLVQSGGGVVRPGKSLRLSCAASGFTFDDYGMSVWR
QAPGKGLEWVSGINVWNGGSTGYADSVKGRFTISRDNAKN
SLYLQMNSLRAEDTAFYYCAREYGSGSYINWFDPWGQGT
LVTVSS

DIQMTQSPLSLPVTPGEPASISC,
YLDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCYQALQTKTTFGQ
GTKLEIKR

QVQLVQSGAEVKKPGTSVKVSCKASGYNFTDYYVHWVRQ
APGQGLEWMAWINPNSGG SKYAQMFQGRISLTRDTSISTA
YLELFSLTSDDTAVYYCADLTAEDVWGQGTLVTVSSGTTV

TVSS

DIQMTQSPLSLPVTPGEPASISCRSSQSLLHTNGNN
YLDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCYQALQTKTTFGQ
GTKLEIKR

EVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHVWR
QAPGKGLEWVAVIWYDGSKT YYGDSVKGRFTISKDNSKK
MVNLQMDSLGVEDTAFYYCARGIAG GWAFWGIDLWGQGT
LVTVSS

DIQMTQSPLSLPVTPGEPASISCRSSQSLLHTNGNN
YLDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCYQALQTKTTFGQ
GTKLEIKR

EVQLVQSGGGVVRPGKSLRLSCAASGFTFDDYGMSVWR
QAPGKGLEWVS RFTISRDNAKN
SLYLQMNSLRAEDTAFYYCAREYGSGSYINWFDPWGQGT
LVTVSS

DIVMTQSPGTLSLSPGERATLSCRASQNVYSYLGW
YQHKPGRSPRLLIFGVTSRATGVPDRFSGSGSGTD
FTLTISRLEPEDFAVYYCQQYAGSAYTFGQGTKVEI
K

QVQLVQSGAEVKKPGTSVKVSCKASGYNFTDYYVHWWRQ
APGQGLEWMAWINPNSGG SKYAQMFQGRISLTRDTSISTA
YLELFSLTSDDTAVYYCADLTAFDVWGQGTLVTVSSGTTV
TVSS

8*

DIVMTQSPGTLSLSPGERATLSCRASQNVYSYLGW
YQHKPGRSPRLLIFGVTSRATGVPDRFSGSGSGTD
FTLTISRLEPEDFAVYYCQQYAGSAYTFGQGTKVEI

K

EVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHVWR
QAPGKGLEWVAVIWYDGSKTYYGDSVKGRFTISKDNSKK
MVNLQMDSLGVEDTAFYYCARGIAG GWAFWGIDLWGQGT
LVTVSS

DIVMTQSPGTLSLSPGERATLSCRASQNVYSYLGW
YQHKPGRSPRLLIFGVTSRATGVPDRFSGSGSGTD
FTLTISRLEPEDFAVYYCQQYAGSAYTFGQGTKVEI

K

EVQLVQSGGGVVRPGKSLRLSCAASGFTFDRDYGMSVWR
QAPGKGLEWVSGINVWWNGGSTGYADSYKG RFTISRDNAKN
SLYLQMNSLRAEDTAFYYCAREYGSGSYINWFDPWGQGT
LVTVSS

10

DIVMTQSPDSLAVSLGERATINCKSSQSVLHSSNNK
NYLAWYQQKPGQPPKLLIYWASTRESGVPDRFSG
SGSGTDFTLTISSLQAEDVAVYYCQQYYSAPHKFG
QGTKLEIK

QVQLVQSGAEVKKPGTSVKVSCKASGYNFTDYYVHWVRQ
APGQGLEWMAWINPNSGG SKYAQMFQGRISLTRDT SISTA
YLELFSLTSDDTAVYYCADLTAEDVWGQGTLVTVSSGTTV
TVSS

"

DIVMTQSPDSLAVSLGERATINCKSSQSVLHSSNNK
NYLAWYQQKPGQPPKLLIYWASTRESGVPDRFSG
SGSGTDFTLTISSLQAEDVAVYYCQQYYSAPHKFG
QGTKLEIK

EVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHWWR
QAPGKGLEWV. RFTISKDNSKK
MVNLQMDSLGVEDTAFYYCARGIAG GWAFWGIDLWGQGT
LVTVSS

12

DIVMTQSPDSLAVSLGERATINCKSSQSVLHSSNNK
NYLAWYQQKPGQPPKLLIYWASTRESGVPDRFSG
SGSGTDFTLTISSLQAEDVAVYYCQQYYSAPHKFG
QGTKLEIK

EVQLVQSGGGVVRPGKSLRLSCAASGFTFDDYGMSWWR
QAPGKGLEWVS RFTISRDNAKN
SLYLQMNSLRAEDTAFYYCAREYGSGSYINWFDPWGQGT
LVTVSS

Fig.3: Xé4c dinh va biéu hién tai t6 hop khung chudi nhe va chudi ning
khang thé tir dong té bao B 14¢10
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(l\)OJ

Thu nghiém

& Am tinh

SN v x5 6 A 8 9 % & Duong Am
méi tinh  tinh

Chudi niing : IGHV1-2%02
GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTGCAG 70
E \2 Q L \2 E S G G G \ \ Q P G R S L R L S C A

CGTCTGGATTCAGCTTCAGCAGTTATGGCATGCACITGGGTCCGCCAGGCCCCAGGCAAGGGGCTGGAGTG 140
AS G F S F Ss|s Y G M H|wW Vv R Q A P G K G L E W

GGTGGCAGTGATATGGTATGATGGAAGTAAAACGTATTATGGAGACTCCGTGAAGGGCICGATTCACCATC 210
\ A v | w Y D G S K T Y Y G D S Vv K G R F T |

TCCAAAGACAATTCCAAGAAAATGGTGAATCTCCAAATGGACAGCCTGGGAGTCGAGGACACGGCTTTTT 280
S K D N S K K M Vv N L Q M D S L G Vv E D T A F

ATTACTGTGCAAGAGGGATAGCCGGTGGCTGGGCGTTTTGGGGGATTGACCTCTGGGGCCAGGGAACCCT 350
Yy Yy ¢ A R|IG I A G G W A F W|G I D L W G Q@ G T L

GGTCACCGTCTCCTCA 366
2 T v S S

Chuoi nhe : 1GKV3-20*01
GATGTTGTGATGACTCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGARAGAGCCACCCTCTCCTGCA 70
D \ \ M T Q S P G T L S L s P G E R A T L S [}

GGGCCAGCCAGAATGTTTACAGCTACTTAGGCITGGTACCAGCACAAACCTGGCCGGTCTCCCAGGCTCCT 140
R A S Q N \ Y S Y L G w Y Q H K P G R S P R L L

CATCTTT[GGTGTCACCAGCAGGGCCACTGGCGTCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGAC 210
1 F{G v T s R A T|G VvV P D R F s G S G S8 G T D

TTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCGGTGTACTACTGTICAGCAGTACGCTGGC[T 280
F T L T | S R L E P E D F A \ Y Y c Q Q Y A G

CAGCGTACACTTTTGGCCAGGGGACCAAGGTGGAGATCAAACGT 324
S A Y T F G Q G T K \ E | K R

Fig.4: Khang thé tai to hop s 8 tir dong té bao B 14¢10 c6 hoat tinh trung
hoa dbi véi typ huyét thanh 1 ciia virut Dengue
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(A) . .
Tinh dic hiéu typ huyét thanh cia khang the
0,8-
= 14C10
06 Huyét thanh ngudi

P ]
Sl <5 e
s o oot s g

R e
e e

g
S
B

AR

o

Tinh dic hiéu typ huyét thanh ciia khing thé

100- ] D1
. BO- = D2
E\i -+ D3
s 60~ - D4
=
2 40+
=
; .

204

0- , -
Khing & A O b % & Khong
kltll?gg ,;5,% ’Q::ﬁ Q}}@ ,‘Sg“ A L virut

Nong d¢ khang thé {pg)

Fig.5: Tinh dic hiéu cta typ huyét thanh ciia khang thé 14C10.8 t4i t& hop
duoc thir nghiém bang PRNT va ELIZA
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(€)

DV1

DV2|"

DV3

DV4 <

0,0094 0,038 0,5 058 2,31

14¢10 Conc (pg”/'ml)‘ :

Fig.5 tiép: Tinh dic hiéu cia typ huyét thanh cta khang thé 14C10.8 tai to
hop duoc thir nghiém bang PRNT va ELIZA
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Virut Dengue Typ 1

800+ 800+

-+ 462
<% 14C10

6004

Virut Dengue Typ 2
+ 462
<+ 14C10

E
= 4004
w
o
2004
0 6; Q‘, ; ; 04— \ ¥ 4 T T T T T T T T
IR I d .o o ® P A O hH o b &
N O 3 As A I 1§ N o
$ & ¢ ?@ Yoty ’PA’}P SRR Q?“ Q?Q Q?QQ Q?QQ
Ndng dd khang thé (pgimi) Néng dg khéng thé (ugim)
Virut Dengue Typ 3 Virut Dengue Typ 4
800 8007 462
-
% 14C10
600+ o~ 4G2 600
+ 1410
E E
5 4o, éwo
['% '8
200 200

v T T T T T T

<

’
& 2
o $

\Y)

&

Nong dd khang thé (ug/mi)

Ri

T T
A0 V]
o {V

Q Q? &? Qﬁ

3
&
&

®
§
® K

s e+ = KhOng d6i ching khang thé

Ndng d6 khéng thé (pg/mi)

=Viéc lay nhiém gia tang

Fig.6: Su tang cudng phu thude khéng thé in vitro cta typ huyét thanh 1 2 3 4
virut Dengue ctia t& bao K562 boi 14¢10 ddi véi 4G2
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Apall Apall

ADE cia IgG nhém phu

800+
= 14C10 IgG3 Typ 1
-@ 14C10 lgG1 Typ 1
600+ -+ 14C10 IgG4 Typ 1
E
E 400+ ]
& B — e e = KON khéng thé
200
0‘ 2 | 1 ] i L 1 1 Rl
PRI I IR R SR RN
NToa cg,?“’ q;bw Qf; Q:" QS’ Q;;’ QC)Q' QS)Q QQQQ QQQ“

meg do khang thé {ng/ml)

Fig.7: Su tang cuong phu thudce khang thé in vitro cua typ huyét thanh 1
irut Dengue, su nhiém cua té bao K562 bai 14¢10.8 duoc biéu hién thanh
IgG1, IgG3 hoac IgG4 nguoi tai to hop
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A.

i) Két tia mién dich tir té i) Phuong phap thim

bao BHK nhiém virut mién dich ciia virut
Dengue 1 Dengue 1 dwoc tinh ché

] 9 o0 fun 2599 040,

92KD™ |y

56 kD ¥ ProeinE 60kd—> _ »
e Sokd-i |

30kD [

Fig.8: 14C10.8 dic hiéu véi epitop thang trén protein E typ huyét thanh 1 cta
virut Dengue
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DAMyS7 - 10245

Nong do khang thé ( ng)

Il
) Western Pacific WestPac 74

Trung hoa (%)

v v
Khong 9
virut

e
& A% o A P Khong
VS e

thé

A 4

Nong d6 khang thé (ng)

ili
) D1-05k-2916 - 040106

1004

PRNTOMN=18,75
_ 8o
g
~ 604
2
=
o 40
E
t
= 204
0 T ¥ v \g ¢
Khong a® 4% 4 K g Khong

virut

A
T O & hang
thé

Nong d6 khang thé (1g)

EU448410:

IMRCVGIGNRDFVEGL SGATWVDVVLEHGSCVT
TMAKDKPTLDIELLKTEVTNPAVLRKLCIEAKIS
NTTTDSRCPTQGEATLVEEQDTNFVCRRTFVDR
GWGNGCGLFGKG SLITCAKFKCVTKLEGKIVQ
YERLKY SVIVIVHTGDQHQVGNETTEHGTIATIT
PQAPTSEIQLTDYGALTLDC SPRTGLDFNEMVL.
LTMKEK SWLVHKQWFLDLPLPWTSGASTSQE
TWHNRADLLVTFKTAHAKKQEVVVLG SQEGAR
HTALTGATEIQT SGTTTIFAGHLKCRLKMDKLTL
KGMSYVMCTGPFKLEKEMAETQHGTVLVQVKY
EGTDAPCKIPFS SQDEKGVTQNGRLVTANPIVT
DKEKPINIEAEPPFGE SYIVVGAGEKALKL SWFK
KGSSIGKMFEATARGARRIMAILGDTAWDFGSI
GGVFTSVGKLVHQIFGTAYGVLFSGV SWTIIKI
GIGHLTWLGLNSRSTSL SMTCIAVGMVTLYLG
VIVQA

DVU88535:

WIRCVGIGNRDFVEGL SGATWVDVVLEHG SCVT
TIAKDKPTLDIELLKTEVTNPAVLRKLCIEAKISN
TTTDSRCPTQGEATLVEEQDTHFVCRRTFVDRG
WGNGCGLFGKGSLITCAKFKCVTKLEGKIVQYE
NLKYSVIVTVHTGDQHQVGNETTEHGTTATITPQ
APTSEIQLTDYGALTLDCSPRTGLDFNEMVLLT
MEKKSWLVHKQWFLDLPLPWT SGASTSQETW
NRQDLLVTFKTAHAKKQEVYVLGSQEGAMHTA
LTGATEIQT SGTTTIFAGHLKCRLKMDKLTLKG
MSYVIACTGSFKLEKEVAETQHGTVLVQVKYEG
TDAPCKIPFSSQDEKGVTQNGRLITANPIVTDKE
KPVHIEAEPPFGE SYIVVGAGEKALKLSWFKKG
SSIGKMFEATARGARRMAILGDTAWDFG SIGGV
FTSVGKLIHQIFGTAYGVLFSGV SWTHKIGIGIL
LTWLGLNSRST SLSMTCIAVGIVTLYLGVIVQ
A

EU081234:

MRCVGIGSRDFVEGL SGATWVDVVLEHGSCV
TTMAKDKPTLDIELLKTEVTNPAVERKLCIEAK!
SNTTTDSRCPTQGEATLVEEQDANFVCRRTFV
DRGWGHNGCGLFGKG SLITCAKFKCVTKELEGK!
VQYENLKY SVIVIVHTGDQHQVGNESTEHGTT
ATITPQAPTTEIQLTDYGALTLDCSPRTGLDFH
EMVLLTMKEK SWLVHKQWFLDLPLPWTSGA
STSQETWHNRQDLLVTFKTAHAKKQEVVWVLGS
QEGAMHTALTGATEIQTSGTTTIFAGHLKCRLK
MDKLTLKGIMSYVIICTG SFKLEKEVAETQHGT
VLVQIKYEGTDAPCKIPFLTQDEKGVTQNGRLI
TANPIVTOKEKPVNIEAEPPFGESYIVIGAGEKA
LKLSWFKKG S SIGKIMFEATARGARRIMAILGDY
AWDFG SIGGVFT SVGKLVHQIFGTAYGVLFSG
VSWTRIKIGIGVLLTWLGLNSRSTSLSITCIAV
GLVTLYLGVMVOQA

Fig.9: Hoat tinh trung hoa ctia 14c10 tai to hop d6i véi cac kiéu gen khac

nhau
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AF425619:

MRCVGIGHRDFVEGL SGATWVDVVLEHG SCYTTMAK
DHPTLDIELLKTEVTHPAVLRKLCIEAKISNTYTDSRCPT
QGEATLVEEQDANFVCRRTFVORGWGHGCGLFGKGS
LITCAKFKCVTKLEGKIVQYENLKY SVIVTVHTGDQHQV
GNETTEHGTIATITPGAPTSEIQLTDYGALTLDCSPRYG
LBFNEMVLLTRKEK SWLVHKQWFLDLPLPWT SGAST
PQETWHNREDLLVTFKTAHAKKQEVAVLG SQEGAMHT
ALTGATEIQTSGTTKIFAGHLKCRLKMDKLTLKGMSYV
MCTGSFKLEKEVAETQHGTVLVQVKYEGTDAPCKIPES
TQDEKGVTQNGRLITANPIVTDKEKPVNIEAEPPFGESY
IVVGAGEKALKL SWFKKGSSIGKMLEATARGARRLIAL
LGDTAWDFGSIGGVFT SVGKLVHQIFGTAYGVLFSGY
SWTRKIGIGHLTWLGLHSRSASL SMTCIAVGMVTLYL,
GVIVQA

GQ3ISTEET:

HMRCVGIGSRDFVEGL SGATWVDVVLEHG SCVTTIMA
KDKPTLDIELLKTEVTHPAVLRKLCIEAKISNTTTDSRC
PTQGEATLVEEQDANFVCRRTFVDRGWGNGCGLFG
KG SLITCAKFKCVTKLEGKIVOYENLKY SVIVIVHTGD
QHOVGNESTEHGTTATITPQAPTTEIQLTDYGALTLD
CSPRYGLDFHEMVLLTMKEK SWLVHKQWFLDLPLP
WTSGASTSQETWNRQODLLVTFKTAHAKKQEVWVLG
SQEGAMHTALTGATEIQTSGTTTIFAGHLKCRLKMDK
LTLKGHMSYVIICTG SFKLEKEVAETQHGTVLVQIKYE
GTDAPCKIPFSTQDEXKGVTQNGRLITANPIVIDKEKP
VNIEAEPPFGESYIVIGAGEKALKL SWFKKGSSIGKT
FEATARGARRMAILGDTAWDFG SIGGVFTSVGKLVH
QIFGTAYGVLF SGVSWTIKIGIGVLLTWLGLHSRST
SLSMTCIAVGLVTLYLGVIMVQA

Fig.9 tiép theo: Hoat tinh trung hoa cua 14¢10 tai td hop dbi véi cac kiéu

gen khac nhau
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70000 M090: Thir nghiém 14C10#8 trén

— oo chut AG129 bj nhiém DEN 1

E

~~

E 50000

O

S~

« 40000

=

=

> 30000

©-

k=]
& 20000

=

O 10000

G1 G2 G3 G4 G5 G6
PBS 4ug 15 ug 60 ug 250 ug 250ug
ngay -1 ngay -1 ngay -1 ngay -1 ngay -1 ngay +1
Cac nhom dinh liéu

B. M107: Thinghiém 14C10#8 trén chuot AG129
nhiém ching DEN-1 Westpac74

120000 -
100000 -
=
E 30000
3
N
e
£ 60000
§=
>
o-
S 40000
=
R
£ 20000
O
Gt G2 G3 G4 G&
PBS 5ug/ chudt 1ugl chudt 0,2ug/ chuot 0,04 ug/ chudt
14C10#8 Ab 14C10#8 Ab 14C10#8 Ab 14C10#8 Ab
{p=0,005) (p=0,024) (p=0.62) {p=0,034)

Cac nhom dinh lieu

Fig.10: 14c10 c6 hoat tinh phong bénh va diéu tri in vivo
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Fig. 11
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Fig. 13
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A
a) 5. b)[Cac dong dwong [Chuin d trung
20 tinh véi ELISA |hoa véi
7 HRP khang IgG oi
o T e, PRNT100
s 1,54 T3 1 | DENV } -
g 3 Vb bitgin (HB112) BCL-14C10 11028
8 10 BCL-3A3 1:64
0,5 BCL-5F1 14
L BCL-7G11 1:2
) N N N > >
RPN AP BCL-4M11 12
EBV-BCL du‘o‘ng tinh véi ELISA BCL-5L19 1:2
B BCL-14J4 1:2
b)
0.8
[] Thir nghiém
E 06 - c
19G1 chusi 2 Bdi ching
ning bién ? Siit d§ 0.4 E
déi A o
0,2
BsmB1
Apall ¥ Cnl;;‘;' BN ® 2.0 N Am
c khong ddi HuMabs tii td hop Qs‘} tinh
a) b)
————— .08
DENV 1 0.6 [0 HM14c10
Ired 4 D Huyét thanh ngudi
DENV2 o 0,4
DENV1 0.2
o 0,
DENV3
0,0
b A
N b‘ M‘OI
DENV4 Vv o trudmg
Serotyp
DENV

Fig.10:
Nhan biét va biéu hién sy tai t6 hop ciia khang thé hoan toan ciia ngudi ¢6

hoat tinh trung hoa véi virut Dengue
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Vietnam VN31/118 Vietnam VN31/2
(Kiéu gen )

2,0

HM14¢10
HM4G2

£ HM14c10 (Kiéu gen I)

D oAb O D L0 A5 D D b O 5
o A ¢ Q?‘P RN an » ,\,'\:\ R - SR Q}{?
Ndng do khing thé (ug) Néng d9 khéng thé (ug)
Malaysia D1My97-10245 WestPac 74
5 (Kiéu gen V) g HMider0 P (Kiéu gen IV) £33 HM14c10

= HM4G2 71 HM4G2

9 A5 O D b b 9 A
® ’\,'\?;\ QE:O i ’\)\?\ Qg? ® '\(;’\3;\‘,0?@ ® l\’\;‘:\ Qs&a
Néng dd khang thé(ug) Ndng do khéng thé (ua)
D1-05k-2916-040106 Hawaii
151 (Kibu gen I) 2,01 (Kiéu gen 1) HM14¢10
HMA4G2
1,5+
£ 1,0 3
8 45l 5
7 0,51
0,0k o o,oj
£ o & S
) «'?\3;\ QE_% e 1\,\3;\ Q?{o ‘
Néng d¢ khang thé (ug) Ndng d¢ khing thé(ug)
157 EHLD1 _ )
(Genotyp |)
D L9 2 & D A9 O
POFSE TS
Nédng d khang thé(ug)
Fig.15:
HM14c10 bi¢u hién hoat tinh gan ket voi nhieu the phan lip 1am sang
DENV1
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Fab
HM14c10

Lép
Protein E

t}i g Mang -
% - f bén ngoai 16p méng
;:I Mang - bén trong 16p méng

Fig.16:
Ciu triic tinh thé sau dung hep ciia protein E DENV1 trong ban dd
cryroEM cia Fab HM14c¢10 dwoc tao phire véi virut Dengue 1
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Fab
HIAT4c10 {0

Protein E

Fig.17:
So' d6 hinh inh noi ciia bé mit chung gin két Fab HM14c10 va protein E
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Fig.18:

Sw chong chit ciia cic ving bién ddi ciia md hinh cung loai ciia HM14C10 9
(mau xanh 14) véi khang thé don dong ngwoi tham chiéu (PDB ma 2GHW)
(mau nwéc bién).

Hinh vé& thé hién mat bén (A) va mat bén (B) cua céc ving bién dbi cua khang thé
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A
B VitriFab * Matdg Fab ° Chudi khang S6 lugng nguyén tir duoc lam phi~_Gia trj ban dd trung binh &
thé hop/s6 nguyén tir bén ngodi duong  vj tri nguyén tir sau khi
dong muc sau khi khép khép
I a nhe 834/584 2,077
b nang 936 /663 2,074
I a nang 936 /666 1,791
b nhe 834 /580 2,117
I a nhe 834/533 2,286
b nang 936 /676 1,936
i a ndng 936/ 640 2,022
b nhe 834 /629 1,909

Fig.19:
Su khép cia mo hinh twong ddng cua ving bién déi HM14¢10 trong ban do mat
do cryoEM HM14¢10:DENV1
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A

DENVI PFVPIS9 MRCVGIGNRDFVEGLEGATWYDVVLEHGECV T THAXDKPTLDI ELLETEVFNPAVERKLC IFAK ISHTTTDERC P TOGEATLVEEQDANFVCRRTSVDRG 100
DEWV] Hawail HRCVGIGNRDFVEGLSGATWVDVVLEAGSCYTTHAKDKPTLDIELLKTE VIIRPAVLRKLC IEAK ZENTTTRGRC PTRGEATLVE PVCRRTFVDRG
DENV1 DiHy97-10245 MRCVGIGNRDFVEGLEGATWVDVVLEHGSCVT THAKDKPTLDIELLK TEVINPAVLRKLC IZAK ISNTTTDSRCFTQGEATLVEEQDTNFVCRRTFVDRG
DENV1 WestPac 74 MRCVGIGNRDFVEGLSGATWVDVVLEHGSCVT THARDXFTLDYELLKTE' PAVLRKLCIEARISNTTTDGRC PTQGEATLVEEQDTNFVCRRTFVDRG
DENV1 ®hi D1 MRCVGIGSRDFVEGLSEG I\TWVDWLEHGSCVT’YM.AKDKPTLDIELLK’I‘EVT&PBVLRKLC IZARISKTTTDSRCPTQGEATLVEEQDANFVCRRTFVDRG
DEWV1 D1-06k-2%16-040106 MRCVGIGSRDFVEGLSGATWVDVVLEHGSCVT THAKDKFTLDIELLXTEVIFAVLRKLC TBAK IS NTTTRERC PTQGEATLVEEQDARPVCRRTFVDRG
DENV1 PVP16% WGNGCGLFGKGSLITCA KFWCVTWLFJGKWQYENW{SV IVTVH‘IGDQHQVG}JE’!‘TE}WI'IATI WQ APTS:SIQI‘TDYGAL’FLDCSPRTGLD7NEMVI.L’X‘ 200
TENV1 Hawail HWEHGCGLFGKGSLITCAKFKCVTKLEGKIVQYE SVIVTVRTGROHQOVGRETTERGT TATTREGAPTSZIQLTDYGAL TLECAPR7GLDFNEMVLLT
DENV1 DIMy97-10245 WGNGCGLFGKGSLITCAKFKCVTKLEGRIVQY] BVIVTV] JVGNET: ATIEPGAPTSEIQLTDYGALTLOCSPRTGLDFNEMVLLY
DENV] WestPac 74 WGNGCOLFGKGELITCAKFKCVTKLEGKIVQYEN] SVIVEVETGDOHQVGRETTEHGTIPAT I EPGAPTSEIQ LA DYGALTLOCSPREIGLDFNEMVLLT

DENVI Ehi DI WORGCGLEGKGSLITCAKFKCYTKLEGKIVQYE: S5V IVEVRTGDQHQVGNES TERGTFAT I FPGAPTTRIQLFDYGAL TLOCS PREGLDENEMVLLY
DENV1 D1~05x~2916-040106 WOGKGCGLFGKGSLITCAKFKCVTKLEGKIVQYENLEYSVIVTVHTGDQHQOVGNESTEHGTTATI TEGAPTTELQLTDYGALTLDCSPRTGLDFNEMVLLT
DENV1 PVP159 NKERSHLVHKGWFLOT.PLPWTSGASTPQETWNREDLLVTF KTARAKKQEVAVLGS QEGAMHTALTGATE TQTSAETK TFAGHLKCRLRMDKL TLKGHE YV 300
TENV] Hawaii MXEKAWLVHKQWFLDT.PLPWTSGASTPQETWRREDLLVTFKTARARKKQEVAVLGE QF: TALTGATEIQTS! TKIFAGHLKCRLKMDKLTLXGHS YV
DENVI DiMy37-10245 MKERSWLVHKQHFLDTL.PLPWTSGASTS QETWERQDLLVTF KT AHAKKQEVVVLGS QF: TALTGATEIQTSATTTF AGHLKCRLRKMDKLTLKGHS YV
GRNVI WestPac 74 MEKKSWLVHKQWFLDL.PLPWT SGAS TS QETWRRQODLLY TFKTAKARKQRVVVL.GE QEGANHTALTGATE TQTSGTTT I FAGHL.KCRLKMDKLTLXGHS YV
DENV1 Eni DI MKEKSWLVHKQWFLDLPLPWT SGASTSQETWNRQDLLVTFKT VVLGS QEGAMHTALTGATE TQTSATFTTF AGHLKCRLKMDKLTLXGHS ¥V
DENV1 Di-05X~2$16-040106  MKEXSWLVHKQWFLDLPLPWISGASTSQETWNRQDLLVTEKTAKAKKQEVVVLG! ALTGATEIQTS3TTT IFAGHLKCRLKMDKLTLKGHS YV
DENV1 PVP15Y MCTGSFKLEKEVAETQHGTVLVQVKYEGTDAPCKIPPS TQDEKGYTQNGRLI TANPTVTD KEKPVK L EAEPPFGE 8Y IVVGAGERALKLSWEKXGS 396
DENV1 Hawaii HCTGSFKLEKEVAETQHGTVLYQVKYEGTDAPCKIPFS TRDEKGVIQNGRLI TANPIVIDKEKIVR I EAEPPFGES Y IVVGAGERALKLSWFRKGS
DENY1 DiMy$7-10245 MCTGPFKLEXEMAETQHGTVLVQVKYEGTDAPCKI PFS SQDEKGVIQNGRLVTARPIVTIDKEKPIRLEAEPDFGE Y IVVGAGERALKLEWFKKGS
DENV1 WostPac 74 HCTGSFRLEKEVAETOHGTVLVQVKYEGTDADCKIPFS SQDEKGVIONGRLITANP TV DKEKPVR I EAEDPFGES Y IVVGAGERALKLSWFRXGS
DENV1 Ehi D1 MCTGSFRLEXEVAETOHGTVLVQIKYEGTDAPCKI PFS TQDEKGVTQNGRLI TANPTVTDKEKPVR L EAEPRFGESY TV IGAGERALKLSHFXXGS

DENV1 Di~00%-2316-040106 MCTGSFRLEREVAETOHGTVLVQIKYEGTDAPCKIPFLTODEKGVTQNGRLITANPIVIDKEKPVNTEAEPPFGESY IVIGAGHE RALRLSWFKXGS

B

DENV] Hawaii MRCVGIGNRDFVEGLEGATWVDVVLEHGSCVTIMAKDKPTLDTELLKTE PAVLREXLCZEAKT SNTTTDSRCPTQGEATLYVEEQDANFVCRRTFVDRG 100
DENVI HE7 MRCYGVGNRDFVEGLSGATWVDVVLEHGGCVTTMNAXNKPTLDTELOKTEATOLATLRRKLC TEGKI TNT TTDSRCFTQGFATLPTEQDONYVCKRTYVDRG 100
DENV2 KRaC KRCIGISNRDFVEGVSGGSWVDIVLEHGSCVITMAKNKP TLOFELIKTEARQPATLRYC ZEAKLTHTTTDSRCPTOGEPSLNEEQDKRFVCKHSEVDRG 100
DENV4 H241 MRCVGVGNRDFVEGVSGGAWVDLVLEHGGC VI TMAGGK TLOF ELIKTTAREVALLRTYC ZIEAS I SNITTATRCPTRGEPYLRKEERDQQYICRRDVVDRG 100
WNV NY49 FNCLGMSNRDFLEGVSGAWVDLWEGDSZVTIMSKDK?TIDWMNWLAEVRSYCYLATVSDLSTKAACP’D!GEBHNDXRADPAFVCRQGVVDRG 100

DENVL Hawaii WONQCUOLPORUSL ITCAKFRKCVIKLEGKIVGYEN, SVIVEVHT -0DQUQVONE 2P HE ) BQA? LLTDYCALTLDCSPRTOLDENE 195
DENVI 487 WONOCOLFOXOSLYTCAKFQOLE 8T RGKVVQHENGEY TV ITVHT - ODOHQVANE 7 () TS ATLPEYOTLOLECSPRTOLDFRE 193
DENVZ KGC WGNGCGLEGKGGIVICAKFTCKKNMKGRVVGPENLEY TTVITPHS ~GEEHAVGND TGXHGKE TK~ -~ ITH)S S ITEAELTGYGTVIMECSPRTGLDFRE 135
DENVA H241 RONOCOLFOKQAVVECAKFSCSGKT PANLYGTENGE Y TVVVTVHN-QDTHAVERD T DNHEV AT~ - - - TPRSPSVEVKLEDY CELILDCEPRSATDFRE 195
WNV NY99 NGNGCOLFGKGS IDTCAKFACSTKATGRTTLKENTHY EVAIFVHGPTTVESHGNY STOVGATOAGRLS ITPARP S YTLKLGEYGEVTVDCEPRSGIDTIA 200
DENVI Hawaii MVLLPMKEKSWLYHRQWPLDLPLPW S GARTPORMWNREDLLY PP PARAKKQEV AVLUSQEGAMH TALTGATEIQD 'RIFACHLKORLKMDKLTL 294
DENV3 HE7 KILLTMKNKAWMVHRQWFFDLPL PR TSOATTKTD TWNRXELLY TFKNAHAKKQEVVVLGS QE GAMKTALTGATE IQTS@-G TS IFAGHLKCRLKMDKLKL 292
DENV2 NGC MVLLQMENEAWLVHRQWY LDLPLEWLPGADTQGENW I QXETLVTPKNPHAKKQDVVVLGE QRGAMKTALTGATE LQMSE-GNLLFTGHL KCRLRMDKLQL 294
DENVA H241 M LMKMREKTHLY HXQWF LDLPLPWAAGADTSEVAWNY KERMVTFKVPHAKRQOVIVLASREG LPGATEVDSAL A LKCKVRMEKLRI 294
WNU NY99 YYVHTVGTRTFLVHREWFMDLNLPWS SAGS T~~~ VWRNRETLME FEEPHATKQSVIALGS QEGALHOALAGAI PVEFS SNTVKLTSGHLKCRVKMEKLOL 237
DENV1 Hawaii ROMSYVHMCTGSFKLEREVARTQHOTVLYQVKYEGTDAPCKTPFS ~TQDEKGY TONGRT. TTANPTYTDK -~ EKPVR IRARPPFGESY TVVOAGERALKLAWFKRAS 396
DENV3 HB7 RGMSYAMCLNTFVLKEEVSETQHGTILIKVEYKGEDAPCKIPF § - TEDGQGKAHNGRLITANPYVTKE ~~EEPVH IZAEPPFGESNIVIGIGDEALKINWYRKGS 394
DENV2 HGC KGMS Y BMCTGKFKVVAR I AETQHGT IVIRVQYEGDGB PCKIPFE - IMDLERRHVLURLITVNPIVTEX-~DSPVRIZAEPPFGDS Y1 IIGVEPGQLKLNWFKKGS 396
DENV4 H241 XGMAYTHCSGKF 8 TDKEKAETOHGT TVVKVKYEGAGAPCKVPTE - TROVNKEKVVGRI IS STPFAEYT-~NSYTNTELEPPFGDSYTVIGVGDSALTLRWFRKGS 196

WNV NY99 XGTTYGVCS’(AFKFLGTPI\DTGHGTVVLKLQITGTDGPCFVI‘I SSVASLNDLTPVGRLVIVNPFVSVATANAKVLIELEPPFGDSY. IWGRGmQINMhm 5Gs 402

Fig.20:
Epitop HM14c¢10 trén typ huyét thanh 1 ctia virut Dengue va so sénh epitop véi
(A) kiéu gen DENV1 khéc va typ huyét thanh cta (b) Dengue va virut West Nile
(WNV)
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a)

M0 hinh 1
EHID1

b)

M0 hinh 2
Westpac

106

[ r

| Vigc xit Iy phong bénh |

[Cécndng dé khac nhau cia | Chudt bi nhiém dudi da

Hidu gia virut huyét dugc
danh gia bang cach sir
dung thi nghi¢m mang

M14cl0 duge su dung qua 1x108 pfu ciia
nh mach DENV 1
S
Ngay -1 0 2

T

Chuét bj nhiém dudi da
1x108 pfucia
DENV 1

Cac néng do kh

tinh mach

hau cia
HM14¢10 duoc sir dung qua

4
Hiéu gia virut huyét duge
danh gia bang cach sir dung
thir nghi¢m mang

[ ~ Diutri

Vige xir Iy phong bénh |
i

Chubt bi nhi&m qua tinh mach
1,25x107 pfu clia

HM14c10 duoc su dung qua

Hidu gia virut huyét duoc
danh gia bang cach su dung
thir nghi¢ém mang

Hiéu gia v{ml huyét duge
danh gia bang cach su dung
thir nghi¢m mang

{tinh mach DENV 1
N N
Ngay -1 0 2 3
Chudt duoc nhiém dudi da Cac nong do khac nhau caa
1,25x107 pfu HM14¢10 dugc sir dung qua
cia DENV 1 tinh mach
[ Tri liéu 1

Fig.21:

Kha nang 1ay nhiém va hiéu qua in vivo cia DENV1 duogc dan nhan
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A cRa3sa tao phire hop voi WNV HM14&10 tao phice hop véi

DENV1
5 T e R R #o

{

x e

Fab
H14c10 A

HM14c18

a

aemEvi Tve il HECVCTIREIVE T LA VLI T T AR RO RS PO KL EN TR TR AT LY VEIRTTRORG 150
WY K EY PHCLOMERRETLEGVEGA TV DLVLINS IV T TASKOKE T J KIS AEVIEEYCYLATVERLS TRAMT P TMAE AHNDKIGEP AP FORGENVDRG LD

B TR AT LI TS DS PNTALLI N 155

HENYE PYRISY
R T TR O S YT LRLAEVGUVTYDCIPRISIDTHA 200

WS W EG
LG CRLZNGEL T, 2
SREHTURLTAGRLETRVARRELE S, 257

wesvd periis
WS KW GG

o
TREEWTALGR GEGRESGRLAGR T PR

DEMUL CBEVRIAG

HIVLAGUEYE ST DAPLE T PV S T NEK G TORZRL T ZAE BT T PUMTEREPPFEREY TUWIAIERALE LSRRGS 30L
WE G TV R B B DGR R R T R SR o IR Y TVRGR i
wH 1
BESWT PAELSN BTGRP OE YRS R T IV VL ERGSCVTTNA B PR DO T LTS PE VIR AV DRRLC TSR S SHSTTDARTP O
WAV WYY AR AL VRS FOPLATY S LS TRARE

e === T A

EENVY K £ ¥ CDEHYENE

A MY SR TORTILUEN AL FVEE CTVE SN L = AETPARRDY

BEEYY P LLY P T S W T T L LS WAL TS VR VR VLS GO TALTAAT E TR0 - ITHITR FES
WS HYSE AT LWL, URKRE TN L LT Y AL SR L I QAL MIAT TR . 297

aun
02

AT RLIREY AL DO IR TVEN G BN I IO CR LI S T D E ROV F G R GRE DT ANE TR T DR - - SREVHE

LRy TYeLbo y
S AP T O A T O LY I TOGE QI SV ASLR D LT VORI P UV EUAT CiRe

WY BV E ey

Fig.22:
So sanh epitop duoc lién két bang khang thé virut West Nile CR4354 va
virut Dengue 1 ddc hi¢u HM14¢10
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1
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Arg

Asp

70

Tyr

Ser

Cys

Lys

Ala

55

Phe

Tyr

22562

M6 td trinh ty nhdn tao: Tdéng

Pro Gly

Arg Ala

25

Pro Gly

40

Thr Gly

Thr Leu

Cys Gln

-82-

hop

Thr

10

Ser

Arg

Val

Thr

Gln

90

Leu

Gln

Ser

Pro

Ile

75

Tyr

Ser

Asn

Pro

Asp

60

Ser

Ala

Leu

Val

Arg

45

Arg

Arg

Gly

Ser

Tyr

30

Leu

Phe

Leu

Ser

Pro

15

Ser

Leu

Ser

Glu

Ala

95

Gly

Tyr

Ile

Gly

Pro

80

Tyr



22562

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

100 105

<210> 8
<211> 107
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> M6 tad trinh ty nhan tao: Tdng hop

polypeptit
<400> 8
Asp Ile Val Met Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Asn Val Tyr Ser Tyr

20 25 30
Leu Gly Trp Tyr Gln His Lys Pro Gly Arg Ser Pro Arg Leu Leu Ile
35 40 45
Phe Gly Val Thr Ser Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly

50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro

65 70 75 80

-83-



22562

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Ala Gly Ser Ala Tyr

85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

100 105

<210> 9
<211> 107
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> M& ta trinh tw nhadn tao: Tdng hop

polypeptit

<400> 9

Asp Ile Val Met Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Asn Val Tyr Ser Tyr

20 25 30

Leu Gly Trp Tyr Gln His Lys Pro Gly Arg Ser Pro Arg Leu Leu Ile

35 40 45

Phe Gly Val Thr Ser Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly

50 55 60

-84-



22562

Ser Gly Ser Gly Thr Asp Phe Thr Leu

65

70

Glu Asp Phe Ala Val Tyr Tyr Cys Gln

85

Thr Phe Gly Gln Gly Thr Lys Val Glu

<210>

<211>

<212>

<213>

<220>

<223>

<400>

100 105

10
113
PRT

Trinh ty nhédn tao

M& ta trinh tu nhan tao: Téng

polypeptit

10

Asp Ile Val Met Thr Gln Ser Pro Asp

1

5

Glu Arg Ala Thr Ile Asn Cys Lys Ser

20 25

Ser Asn Asn Lys Asn Tyr Leu Ala Trp

35 40

-85-

Thr Ile Ser Arg Leu Glu Pro

75

80

Gln Tyr Ala Gly Ser Ala Tyr

90

Ile Lys

hop

Ser

10

Ser

Tyr

Leu Ala Val

Gln Ser Val

Gln Gln Lys

45

95

Ser Leu Gly

15

Leu His Ser

30

Pro Gly Gln



Pro Pro Lys Leu

50

Pro Asp Arg Phe

65

Ile Ser Ser Leu

Tyr Tyr Ser Ala
100

Lys

<210> 11
<211> 113

<212> PRT

Leu

Ser

Gln

85

Pro

Ile

Gly

70

Ala

His

<213> Trinh tyu nhan tao

<220>

Tyr

55

Glu

Lys

22562

Trp Ala

Gly Ser

Asp Val

Phe Gly

105

Ser

Gly

Ala

90

Gln

<223> M6 ta trinh tu nhan tao: Téng hop

polypeptit

<400> 11

Thr

Thr

75

Val

Gly

Arg Glu

60

Asp Phe

Tyr Tyr

Thr Lys

Ser

Thr

Cys

Leu

110

Gly

Leu

Gln

95

Glu

Val

Thr

80

Gln

Ile

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1

5

10

15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu His Ser

20

25

-86-

30



22562

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln

35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val

50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70 75 80

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln

85 90 95

Tyr Tyr Ser Ala Pro His Lys Phe Gly Gln Gly Thr Lys Leu Glu Ile

100 105 110
Lys

<210> 12
<211> 113
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> M& ta trinh tu nhan tao: Tédng hop

polypeptit
<400> 12

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly

1 5 10 15

-87-



22562

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu His Ser

20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln

35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val

50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65 70 75 80

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln

85 90 95

Tyr Tyr Ser Ala Pro His Lys Phe Gly Gln Gly Thr Lys Leu Glu Ile
100 105 110

Lys

<210> 13
<211> 123
<212> PRT

<213> Trinh tu nhén tao
<220>
<223> M6 tad trinh tu nhan tao: Tdng hop

polypeptit

<400> 13

-88-



Gln

Ser

Tyr

Ala

Gln

Leu

Ala

Val

<210> 14

Val

Val

Val

Trp

50

Gly

Glu

Asp

Ser

Gln

Lys

His

35

Ile

Arg

Leu

Leu

Ser

115

<211> 122

<212> PRT

Leu

Val

20

Trp

Asn

Ile

Phe

Thr

100

Gly

Val

Ser

Val

Pro

Ser

Ser

85

Ala

Thr

Gln

Cys

Arg

Leu

70

Leu

Phe

Thr

<213> Trinh tu nhén tao

Ser

Lys

Gln

Ser

55

Thr

Thr

Asp

Val

22562

Gly

Ala

Ala

40

Gly

Arg

Ser

vVal

Thr

120

Ala

Ser

25

Pro

Gly

Asp

Asp

Trp

105

Val

-89-

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Gly

Ser

Val

Tyr

Gln

Lys

Ser

75

Thr

Gln

Ser

Lys

Asn

Gly

Tyr

60

Ile

Ala

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu

110

Gly

15

Asp

Trp

Met

Ala

Tyr

95

Val

Thr

Tyr

Met

Phe

Tyr

80

Cys

Thr



22562

<220>
<223> M6& ta trinh tu nhan tao: Tdng

polypeptit

<400> 14

Glu Val Gln Leu Val Glu Ser Gly Gly

Ser Leu Arg Leu Ser Cys Ala Ala Ser

20 25

Gly Met His Trp Val Arg Gln Ala Pro

35 40

Ala Val Ile Trp Tyr Asp Gly Ser Lys

50 55

[

ys Gly Arg Phe Thr Ile Ser Lys Asp

Leu Gln Met Asp Ser Leu Gly Val Glu

85

Ala Arg Gly Ile Ala Gly Gly Trp Ala

100 105

Gly Gln Gly Thr Leu Val Thr Val Ser

115 120

-90-

hop

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Phe

Ser

Val

Phe

Lys

Tyr

Ser

75

Thr

Trp

Val

Ser

Gly

Tyr

60

Lys

Ala

Gly

Gln

Phe

Leu

45

Gly

Lys

Phe

Ile

Pro

Ser

30

Glu

Asp

Met

Tyr

Asp

110

Gly

15

Ser

Trp

Ser

Val

Tyr

95

Leu

Arg

Tyr

Val

Val

Asn

80

Cys

Trp



<210>

<211>

<212>

<213>

<220>

<223>

<400>

22562

15
122
PRT

Trinh tu nhdn tao

M& ta trinh ty nhan tao: Téng

polypeptit

15

Glu Val Gln Leu Val Gln Ser Gly Gly

Ser Le

Gly Me

Ser Gl

50

Lys G1

65

Leu G1

u Arg Leu Ser Cys Ala Ala Ser

20 25

t Ser Trp Val Arg Gln Ala Pro

35 40

y Ile Asn Trp Asn Gly Gly Ser

55

y Arg Phe Thr Ile Ser Arg Asp

70

n Met Asn Ser Leu Arg Ala Glu

85

-91-

hop

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Val

Phe

Lys

Gly

Ala

75

Thr

Val

Thr

Gly

Tyr

60

Lys

Ala

Arg

Phe

Leu

45

Ala

Asn

Phe

Pro

Asp

30

Glu

Asp

Ser

Tyr

Gly

15

Asp

Trp

Ser

Leu

Tyr

95

Lys

Tyr

Val

Val

Tyr

80

Cys



22562

Ala Arg Glu Tyr Gly Ser Gly Ser Tyr Ile Asn Trp Phe Asp Pro Trp

100

105

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

<210> 16

<211> 12

<212> PR

115

3

T

<213> Trinh ty nhan tao

<220>

120

<223> M6 ta trinh tu nhan tao: Tdng

polypeptit

<400> 16

Gln Val

Ser Val

Tyr Val

Ala Trp

50

Gln Gly

65

Gln

Lys

His

35

Arg

Leu

vVal

20

Trp

Asn

Ile

Val

Ser

Val

Pro

Ser

Gln

Cys

Arg

Asn

Leu

Ser

Lys

Gln

Ser

Thr

Gly Ala

Ala Ser

Ala Pro

40

Gly Gly

Arg Asp

-92-

hop

Glu

10

Gly

Gly

Ser

Thr

Val

Tyr

Gln

Lys

Ser

75

Lys

Asn

Gly

Tyr

60

Ile

Lys

Phe

Leu

45

Ala

Ser

110

Pro

Thr

30

Glu

Gln

Thr

Gly

15

Asp

Trp

Met

Ala

Thr

Tyr

Met

Phe

Tyr

80



22562

Leu Glu Leu Phe Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys

85 90 95

Ala Asp Leu Thr Ala Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr

100 105 110

Val Ser Ser Gly Thr Thr Val Thr Val Ser Ser

<210>

<211>

<212>

<213>

<220>

<223>

<400>

115 120

17
122
PRT

Trinh tu nhén tao

M& ta trinh tu nhan tao: Tdng hop

polypeptit

17

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1

5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr

20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45

-03-



22562

Ala Val Tle Trp Tyr Asp Gly Ser Lys Thr

50

Lys G1

65

Leu G1

Ala Ar

Gly Gl

<210>
<211>
<212>

<213>

<400>

55

y Arg Phe Thr Ile Ser Lys

70

o

n Met Asp Ser Leu Gly Val

85

g Gly Ile Ala Gly Gly Trp

100

n Gly Thr Leu Val Thr Val

115 120
18
122
PRT

Trinh tyu nhé&n tao

Asp

Glu

Ala

105

Ser

Asn

Asp

90

Phe

Ser

M& ta trinh tu nhdn tao: Tédng hop

polypeptit

18

Tyr

Ser

75

Thr

Trp

Tyr

60

Lys

Ala

Gly

Gly Asp

Lys Met

Phe Tyr

Ile Asp

110

Ser

Val

Tyr

95

Leu

Val

Asn

80

Cys

Trp

Glu Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Arg Pro Gly Lys

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr

20

25

-94-

30



22562

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45

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

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

65 ' 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Phe Tyr Tyr Cys

85 90 95

Ala Arg Glu Tyr Gly Ser Gly Ser Tyr Ile Asn Trp Phe Asp Pro Trp

100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 ' 120

<210> 19

<211> 123

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> M& tad trinh tu nhan tao: Téng hop

polypeptit
<400> 19

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

1 5 10 15

-05-



Ser

Tyr

Ala

Gln

65

Leu

Ala

Val

<210>
<211>
<212>

<213>

Val

Val

Trp

50

‘Gly

Glu

Asp

Ser

<220>

<223>

polypeptit

20

Lys

His
35

Ile

Arg

Leu

Leu

Ser

115

122

PRT

Trp

Asn

Ile

Phe

Thr

100

Gly

Ser

Val

Pro

Ser

Ser

85

Ala

Thr

Cys

Arg

Asn

Leu

70

Leu

Phe

Thr

Trinh tu nhan tao

Lys

Gln

Ser

55

Thr

Thr

Asp

Val

22562

Ala Ser

25
Ala Pro

40

Gly Gly

Arg Asp

Ser Asp

Val Trp

105

Thr Val

120

-96-

Gly

Gly

Ser

Thr

Asp

90

Gly

Ser

M& ta trinh tu nh&n tao: Téng hop

Tyr

Gln

Lys

Ser

75

Thr

Gln

Ser

Asn

Gly

Tyr

60

Ile

Ala

Gly

Phe

Leu

45

Ala

Ser

Val

Thr

Thr Asp

30

Glu Trp

Gln Met

Thr Ala

Tyr Tyr

95

Leu Val

110

Met

Phe

Tyr

80

Cys

Thr



<400>

20

Glu Val Gln Leu Val Glu

Ser Leu Arg Leu Ser Cys

20

Gly Met His Trp Val Arg

35

Ala Val Ile Trp Tyr Asp

50

Lys Gly Arg Phe Thr Ile

65

Leu G1

70

n Met Asp Ser Leu

85

Ala Arg Gly Ile Ala Gly

Gly Gl

<21d>
<211>
<212>
<213>

<220>

100

n Gly Thr Leu Val

115

21
122
PRT

Trinh ty nhén tao

Ser

Ala

Gln

Gly

55

Ser

Gly

Gly

Thr

22562

Gly Gly

Ala Ser

25

Ala Pro

40

Ser Lys

Lys Asp

Val Glu

Trp Ala

105

Val Ser

120

-97-

Gly
10

Gly

Gly

Thr

Asn

Asp

90

Phe

Ser

Val

Phe

Lys

Tyr

Ser

75

Thr

Trp

Val

Ser

Gly

Tyr

60

Lys

Ala

Gly

Gln

Phe

Leu

45

Gly

Lys

Phe

Ile

Pro

Ser

30

Glu

Asp

Met

Tyr

Asp

110

Gly
15

Ser

Trp

Ser

Val

Tyr

95

Leu

Arg

Tyr

Val

Val

Asn

80

Cys

Trp



22562

<223> M& ta trinh tu nhén tao: Tdng hop

polypeptit

<400> 21
Glu Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Arg Pro Gly Lys

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr

20 25 30

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Ser Gly Ile Asn Trp Asn Gly Gly Ser Thr Gly Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Phe Tyr Tyr Cys

85 90 95

Ala Arg Glu Tyr Gly Ser Gly Ser Tyr Ile Asn Trp Phe Asp Pro Trp

100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120

-98-



22562

<211> 123

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> M& ta trinh tu nhan tao: Tdéng

polypeptit
<400> 22
Gln Val Gln Leu Val Gln Ser Gly Ala
Ser Val Lys Val Ser Cys Lys Ala Ser
Tyr Val His Trp Val Arg Gln Ala Pro
35 40

Ala Trp Ile Asn Pro Asn Ser Gly Gly

50 55

Gln Gly Arg Ile Ser Leu Thr Arg Asp

65 70

Leu Glu Leu Phe Ser Leu Thr Ser Asp

Ala Asp Leu Thr Ala Phe Asp Val Trp

100 105

-99-

hop

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Gly

Val

Tyr

Gln

Ser

75

Thr

Gln

Lys

Asn

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

Thr

Glu

Gln

Thr

Tyr

Leu

110

Gly

15

Asp

Trp

Met

Ala

Tyr

95

Val

Thr

Tyr

Met

Phe

Tyr

80

Cys

Thr



Val

<210>

<211>

<212>

<213>

<400>

Glu

Ser

Gly

Ala

Lys

65

Leu

22562

Ser Ser Gly Thr Thr Val Thr Val Ser Ser

polypeptit

Val

Leu

Gly !?

Gln

23

23

115

122

PRT

Gln

Arg

Met

Leu

Leu

20

Trp

Trp

Phe

Asp

Val

Ser

vVal

Tyr

Thr

Ser

85

Trinh tw nhén tao

Glu

Cys

Arg

Asp

Ile

70

Leu

Ser

Ala

Gln

Gly

55

Ser

Gly

120

Gly

Ala

Ala

40

Ser

Lys

vVal

M6 td trinh tyu nhan tao: Tdng

Gly

Ser

25

Pro

Lys

Asp

Glu

-100-

hop

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Val

Phe

Lys

Tyr

Ser

75

Thr

Val

Ser

Gly

Tyr

60

Lys

Ala

Gln

Phe

Leu

45

Gly

Lys

Phe

Pro

Ser

30

Glu

Asp

Met

Tyr

Gly Arg

15

Ser Tyr

Trp Val

Ser Val

Val Asn

80

Tyr Cys

95



Ala Arg Gly

Gly Gln Gly

115

<210> 24
<211> 122
<212> PRT

<213> Trinh

22562

Ile Ala Gly Gly Trp Ala Phe Trp Gly Ile Asp Leu Trp

100

105

Thr Leu Val Thr Val Ser Ser

tuy nhén tao

120

<223> M6& td trinh tu nhan tao: Téng

polypeptit

<400> 24

Glu Val Gln

Ser Leu Arg

Gly Met Ser

35

Ser Gly Ile

50

Leu Val Gln

Leu Ser Cys

20

Trp Val Arg

Asn Trp Asn

Ser

Ala

Gln

Gly

55

Gly Gly

Ala Ser

25

Ala Pro

40

Gly Ser

-101-

hop

Gly

10

Gly

Thr

Val

Phe

Lys

Val

Thr

Gly

Tyr

60

Arg

Phe

Leu

45

Ala

110

Pro

Asp

30

Glu

Asp

Gly Lys

15

Asp Tyr

Trp Val

Ser Val



22562

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Phe Tyr Tyr Cys

85 90 95

Ala Arg Glu Tyr Gly Ser Gly Ser Tyr Ile Asn Trp Phe Asp Pro Trp

100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120

<210> 25
<211> 366
<212> ADN

<213> Trinh tu nhén tao

<220>

<223> M&é ta trinh tu nhan tao: Tdéng hop

polynucleotit
<220>
<221> CDS
<222> (1)..(366)
<400> 25

gag gtg cag ctg gtg gag tct ggg gga ggc gtg gtc cag cct ggg agg
48

-102-



Glu

tcc

96

Ser

ggc
144

Gly

gca

192

Ala

aag

240

Lys

65

ctc

288

Leu

Val

ctg

Leu

atg

Met

gtg

Val

50

ggc

Gly

caa

Gln

Gln

aga

cac

His

35

ata

Ile

cga

Arg

atg

Met

Leu

ctc

Leu

20

tgg

Trp

Trp

ttc

Phe

gac

Asp

Val

tcc

Ser

gtc

Val

tat

Tyr

acc

Thr

agc

Ser

85

Glu

tgt

Cys

cgc

Arg

gat

Asp

atc

Ile

70

ctg

Leu

Ser

gca

Ala

cag

Gln

gga

Gly
55

tcc

Ser

gga

Gly

22562

Gly Gly

gcg tct

Ala Ser

gcc cca

Ala Pro

40

agt aaa

Ser Lys

aaa gac

Lys Asp

gtc gag

Val Glu

-103-

Gly

10

gga

Gly

ggc

Gly

acg

Thr

aat

Asn

gac

Asp

90

Val

Phe

aag

Lys

tat

Tyr

tcc

Ser

acg

Thr

Val

agc

Ser

999

Gly

tat

Tyr
60

aag

Lys

gct

Ala

Gln

ttc

Phe

ctg

Leu

45

gga

Gly

aaa

Lys

ttt

Phe

Pro

agc

Ser

30

gag

Glu

gac

Asp

atg

Met

Tyr

Gly

15

agt

Ser

tgg

Trp

tcc

Ser

gtg

Val

tac

Tyr

95

Arg

tat

Tyr

gtg

Val

gtg

Val

aat

Asn

80

tgt

Cys



22562

Q
Q
)

aga ggg ata gcc ggt ggc tgg gcg ttt tgg ggg att gac ctc tgg

w
w
[o)}

Ala Arg Gly Ile Ala Gly Gly Trp Ala Phe Trp Gly Ile Asp Leu Trp

100 105 110

ggc cag gga acc ctg gtc acc gtc tcc tca
366

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120

<210> 26
<211> 324
<212> ADN

<213> Trinh ty nhan tao

<220>

<223> M6 td trinh tu nhadn tao: Téng hop

polynucleotit
<220>
<221> CDS
<222> (1)..(324)

<400> 26

gat gtt gtg atg act cag tct cca ggc acc ctg tct ttg tct cca ggg
48

-104-



Asp

gaa

96

Glu

tta
144

Leu

ttt
192

Phe

agt
240

Ser

65

gaa

288

aga

Arg

ggce

Gly

ggt

Gly

50

999

Gly

gat

gcc

Ala

tgg

Trp

35

gtc

Val

tct

Ser

Tttt

. Met

acc

Thr

20

tac

Tyr

acc

Thr

999

gcg

Thr

ctc

cag

Gln

agc

Ser

aca

Thr

gtg

Gln

tcc

Ser

cac

His

agg

Arg

gac

Asp

70

tac

Ser

tgc

Cys

aaa

Lys

gcc

Ala

55

ttc

Phe

tac

22562

Pro

agg

Arg

cct

Pro

40

act

Thr

act

tgt

Gly

gcc

Ala

25

ggc

Gly

ggc

Gly

ctc

Leu

cag

-105-

Thr

10

agc

Ser

cgg

Arg

gtc

Val

acc

Thr

cag

Leu

cag

Gln

tct

Ser

CcCa

Pro

atc

Ile

75

tac

Ser

Asn

CCcC

Pro

gac

Asp

60

agc

Ser

gct

Leu

gtt

agg

Arg

45

agg

Arg

aga

Arg

ggc

Ser

tac

Tyr

30

ctc

Leu

ttc

‘Phe

ctg

Leu

tca

Pro

15

agc

Ser

ctc

Leu

agt

gag

Glu

gcg

Gly

tac

Tyr

atc

Ile

ggc

Gly

cct

Pro

80

tac



22562

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Ala Gly Ser Ala Tyr

85 90 95

act ttt ggc cag ggg acc aag gtg gag atc aaa cgt
324

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg

100 105

<210> 27
<211i> 108
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> M& tad trinh tu nhdn tao: Tédng hop

polypeptit
<400> 27
Asp Val Val Met Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 S 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Asn Val Tyr Ser Tyr

20 25 30

Leu Gly Trp Tyr Gln His Lys Pro Gly Arg Ser Pro Arg Leu Leu Ile

35 40 45

-106-



Phe Gly Val Thr Ser Arg

50

Ser Gly Ser Gly Thr Asp

65 70

Glu Asp Phe Ala Val Tyr

85

Thr Phe Gly Gln Gly Thr

100

<210> 28
<211> 495

<212> PRT

Phe

Tyr

Lys

<213> Virut sbét xudt huyét

<400> 28

Met Arg Cys Val Gly Ile
1 5

Gly Ala Thr Trp Val Asp

20

Thr Met Ala Lys Asp Lys

35

Glu Val Thr Asn Pro Ala

50

Gly

Val

Pro

vVal

55

22562

Thr Gly Val

Thr

Cys

Val

Asn

val

Thr

40

Leu

Leu

Gln

Glu

105

Arg

Leu

Leu

Arg

-107-

Thr

Gln

90

Ile

Asp
10

Glu

Asp

Lys

Pro

Ile

75

Tyr

Lys

Phe

His

Ile

Leu

Asp

60

Ser

Ala

Arg

Val

Gly

Glu

Cys

60

Arg Phe Ser Gly

Arg Leu Glu Pro

80

Gly Ser Ala Tyr

Glu

Leu

45

Ile

Gly

Cys

30

Leu

Glu

95

Leu

15

Val

Lys

Ala

Ser

Thr

Thr

Lys



22562

Ile Ser Asn Thr Thr Thr Asp Ser Arg Cys Pro Thr Gln Gly Glu Ala
Thr Leu Val Glu Glu Gln Asp Thr Asn Phe Val Cys Arg Arg Thr Phe
85 90 95

Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Ser

1C0 105 110

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

115 120 125

Ile Val Gln Tyr Glu Asn Leu Lys Tyr Ser Val Ile Val Thr Val His

130 135 140

Thr Gly Asp Gln His Gln Val Gly Asn Glu Thr Thr Glu His Gly Thr

145 150 155 160

Ile Ala Thr Ile Thr Pro Gln Ala Pro Thr Ser Glu Ile Gln Leu Thr

165 170 175

Asp Tyr Gly Ala Leu Thr Leu Asp Cys Ser Pro Arg Thr Gly Leu Asp

180 185 190

Phe Asn Glu Met Val Leu Leu Thr Met Lys Glu Lys Ser Trp Leu Val

195 200 205

His Lys Gln Trp Phe Leu Asp Leu Pro Leu Pro Trp Thr Ser Gly Ala

210 215 220

-108-



22562

Ser Thr Ser Gln Glu Thr Trp Asn Arg Gln Asp Leu Leu Val Thr Phe

225 230 235 240

Lys Thr Ala His Ala Lys Lys Gln Glu Val Val Val Leu Gly Ser Gln

245 ‘ 250 255

Glu Gly Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Thr

260 265 270

Ser Gly Thr Thr Thr Ile Phe Ala Gly His Leu Lys Cys Arg Leu Lys

275 280 285

Met Asp Lys Leu Thr Leu Lys Gly Met Ser Tyr Val Met Cys Thr Gly

290 295 300

Pro Phe Lys Leu Glu Lys Glu Met Ala Glu Thr Gln His Gly Thr Val

305 310 315 320

Leu Val Gln Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro

325 330 335

Phe Ser Ser Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Val

340 345 350

Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Ile Asn Ile Glu

355 360 365

-109-



Ala

Met

Asp

Ser

Trp

465

Ala

Glu Pro

370

Ala Leu

Phe G

1lu

Thr Ala

Lys Leu

Gly Val

450

Leu G

Val Gl

<210> 29

<211> 4

[te}
o

<212> PRT

<213>

Pro

Lys

Ala

Trp

4290

Val

Ser

Leu

Met

Phe

Leu

Thr

405

Asp

His

Trp

Asn

Val

485

Gly

Ser

390

Ala

Phe

Gln

Thr

Ser

470

Thr

375

Trp

Arg

Gly

Ile

Met

455

Arg

Leu

Virut sét xudt huyét

22562

Ser

Phe

Ser

Phe

440

Lys

Ser

Tyr

Tyr

Lys

Ala

Ile

425

Gly

Ile

Thr

Leu

-110-

Ile

Lys

Arg

410

Gly

Thr

Gly

Ser

Gly

490

Val

Gly

395

Arg

Ala

Ile

Leu

475

Val

Val

380

Ser

Met

Val

Tyr

Gly

460

Ser

Met

Gly

Ser

Ala

Phe

Gly

445

Ile

Met

Val

Ile

Ile

Thr

430

Val

Leu

Thr

Gln

Gly

Gly

Leu

415

Ser

Leu

Leu

Cys

Ala

495

Glu

Lys

400

Gly

Val

Phe

Thr

Ile

480



22562

<400> 29
Met Arg Cys Val Gly Ile Gly Asn Arg Asp Phe Val Glu Gly Leu Ser

1 5 10 15

Gly Ala Thr Trp Val Asp Val Val Leu Glu His Gly Ser Cys Val Thr

20 25 30

Thr Met Ala Lys Asp Lys Pro Thr Leu Asp Ile Glu Leu Leu Lys Thr

35 40 45

Glu Val Thr Asn Pro Ala Val Leu Arg Lys Leu Cys Ile Glu Ala Lys

50 55 60

Ile

wn
o
=
i
w
o}

Thr Thr Thr Asp Ser Arg Cys Pro Thr Gln Gly Glu Ala

65 70 75 80

Thr Leu Val Glu Glu Gln Asp Thr Asn Phe Val Cys Arg Arg Thr Phe

85 90 95

Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Ser

100 105 110

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

115 120 125

Ile Val Gln Tyr Glu Asn Leu Lys Tyr Ser Val Ile Val Thr Val His

130 135 140
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22562

Thr Gly Asp Gln His Gln Val Gly Asn Glu Thr Thr Glu His Gly Thr

145 150 155 160

Thr Ala Thr Ile Thr Pro Gln Ala Pro Thr Ser Glu Ile Gln Leu Thr

165 170 175

Asp Tyr Gly Ala Leu Thr Leu Asp Cys Ser Pro Arg Thr Gly Leu Asp

180 185 190

Phe Asn Glu Met Val Leu Leu Thr Met Glu Lys Lys Ser Trp Leu Val

195 200 205

His Lys Gln Trp Phe Leu Asp Leu Pro Leu Pro Trp Thr Ser Gly Ala

210 215 220

Ser Thr Ser Gln Glu Thr Trp Asn Arg Gln Asp Leu Leu Val Thr Phe

225 230 235 240

Lys Thr Ala His Ala Lys Lys Gln Glu Val Val Val Leu Gly Ser Gln

245 250 255

Glu Gly Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Thr

260 265 270

Ser Gly Thr Thr Thr Ile Phe Ala Gly His Leu Lys Cys Arg Leu Lys

275 280 285

Met Asp Lys Leu Thr Leu Lys Gly Met Ser Tyr Val Met Cys Thr Gly

290 295 300

-112-



22562

€]
O
=

~ Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gln His Gly Thr Val

w
o
(@]

310 315 320

Leu Val Gln Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro

325 330 335

Phe Ser Ser Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Ile

340 345 350

Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val Asn Ile Glu

355 360 365

Ala Glu Pro Pro Phe Gly Glu Ser Tyr Ile Val Val Gly Ala Gly Glu

370 375 380

Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser Ser Ile Gly Lys

385 390 395 400

Met Phe Glu Ala Thr Ala Arg Gly Ala Arg Arg Met Ala Ile Leu Gly

405 410 415

Asp Thr Ala Trp Asp Phe Gly Ser Ile Gly Gly Val Phe Thr Ser Val

420 425 430

Gly Lys Leu Ile His Gln Ile Phe Gly Thr Ala Tyr Gly Val Leu Phe

435 440 445

Ser Gly Val Ser Trp Thr Met Lys Ile Gly Ile Gly Ile Leu Leu Thr

450 455 460

-113-



22562

Trp Leu Gly Leu Asn Ser Arg Ser Thr Ser Leu Ser Met Thr Cys Ile

465

470

475

Ala Val Gly Met Val Thr Leu Tyr Leu Gly Val Met Val Gln Ala

<210> 30

<211> 49

<212>

<213> Vi

<400> 30

5

PRT

rut

Met Arg Cys

1

Gly

Thr

Glu

Ile

65

Thr

Ala

Met

Val

50

Ser

Leu

Thr

Ala

35

Thr

Asn

Val

Val

Trp

Lys

Asn

Thr

Glu

485

xudt huyét

Gly

ol

Val

Asp

Pro

Thr

Glu

Ile

Asp

Lys

Ala

Thr

70

Gln

Gly Ser Arg

Val Val Leu

25

Pro Thr Leu

40

Val Leu Arg

55

Asp Ser Arg

Asp Ala Asn

-114-

490

Asp

10

Glu

Asp

Lys

Cys

Phe

90

Phe

His

Ile

Leu

Pro

75

Val

Val

Gly

Glu

Cys

60

Thr

Cys

Glu

Ser

Leu

Ile

Gln

Arg

Gly

Cys

30

Leu

Glu

Gly

Arg

495

Leu

15

Val

Lys

Ala

Glu

Thr

95

480

Ser

Thr

Thr

Lys

Ala

80

Phe



vVal

Leu

Ile

Thr

Thr

Asp

Phe

His

Ser

225

Asp

Ile

Gly

Ala

Tyr

Asn

Lys

210

Thr

Thr

Arg

Thr

Gln

Asp

Thr

Gly

Glu

195

Gln

Ser

Cys

Tyr

Gln

Ile

Ala

180

Met

Trp

Gln

His

Ala

Glu

His

Thr

165

Leu

Val

Phe

Glu

Ala

245

Gly

Lys

Asn

Gln

150

Pro

Thr

Leu

Leu

Thr

230

Lys

Asn

Phe

Leu

135

Val

Gln

Leu

Leu

Asp

215

Trp

Lys

22562

Gly Cys Gly

Lys

120

Lys

Gly

Ala

Asp

Thr

200

Leu

Asn

Gln

105

Cys

Tyr

Asn

Pro

Cys

185

Met

Pro

Arg

Glu

-115-

Val

Ser

Glu

Thr

170

Ser

Lys

Leu

Gln

Val

250

Leu

Thr

Val

Ser

155

Thr

Pro

Glu

Pro

Val

Phe

Lys

Ile

140

Thr

Glu

Arg

Lys

Leu

Val

Gly

Leu

125

vVal

Glu

Ile

Thr

Ser

205

Thr

Leu

Lys

110

Glu

Thr

His

Gln

Gly

190

Trp

Ser

Gly

Gly

Gly

Val

Gly

Leu

175

Leu

Leu

Gly

Thr

Ser

255

Ser

Lys

His

Thr

160

Thr

Asp

Val

Ala

Phe

240

Gln



Glu

Ser

Met

Leu

Phe

Thr

Ala

Lys

385

Met

Gly

Gly

Asp

290

Phe

Val

Leu

Ala

Glu

370

Ala I

Phe

Ala

Thr

275

Lys

Lys

Gln

Thr

Asn

355

Pro

Glu

Met

260

Thr

Leu

Leu

Gln

340

Pro

Pro

Lys

Ala

His

Thr

Thr

Glu

Lys

325

Asp

Ile

Phe

Thr

405

Thr

Ile

Leu

Lys

310

Tyr

Glu

vVal

Gly

Ser

390

Ala

Ala

Phe

Lys

295

Glu

Glu

Lys

Thr

Glu

375

Trp

Arg

22562

Leu

Ala

280

Gly

vVal

Gly

Gly

Asp

360

Ser

Phe

Gly

Thr

265

Gly

Met

Ala

Thr

vVal

345

Lys

Tyr

Lys

Ala

-116-

Gly

His

Ser

Glu

Asp

330

Thr

Glu

Ile

Lys

Arg

410

Ala

Leu

Tyr

Thr

315

Ala

Gln

Lys

vVal

Gly

395

Arg

Thr

Lys

Val

300

Gln

Pro

Asn

Pro

Ile

380

Ser

Met

Glu

Cys

285

Met

His

Cys

Gly

Val

365

Gly

Ser

Ala

Ile

270

Arg

Cys

Gly

Lys

Arg

350

Asn

Ala

Ile

Ile

Gln

Leu

Thr

Thr

Ile

335

Leu

Ile

Gly

Gly

Leu

415

Thr

Lys

Gly

Val

320

Pro

Ile

Glu

Glu

Lys

400

Gly



22562

Asp Thr Ala Trp Asp Phe Gly Ser Ile Gly Gly Val Phe Thr Ser Val

420 425 430

Gly Lys Leu Val His Gln Ile Phe Gly Thr Ala Tyr Gly Val Leu Phe

435 440 445

Ser Gly Val Ser Trp Thr Met Lys Ile Gly Ile Gly Val Leu Leu Thr

450 455 460

Trp Leu Gly Leu Asn Ser Arg Ser Thr Ser Leu Ser Met Thr Cys Ile

4865 470 475 480

Ala Val Gly Leu Val Thr Leu Tyr Leu Gly Val Met Val Gln Ala

485 490 495

<210> 31
<211> 495
<212> PRT

<213> Virut sbét xudt huyét
<400> 31
Met Arg Cys Val Gly Ile Gly Asn Arg Asp Phe Val Glu Gly Leu Ser

1 5 10 15

Gly Ala Thr Trp Val Asp Val Val Leu Glu His Gly Ser Cys Val Thr

20 25 30

Thr Met Ala Lys Asp Lys Pro Thr Leu Asp Ile Glu Leu Leu Lys Thr

35 40 45

-117-



22562

Glu Val Thr Asn Pro Ala Val Leu Arg Lys Leu Cys Ile Glu Ala Lys

50 55 60

Ile Ser Asn Thr Thr Thr Asp Ser Arg Cys Pro Thr Gln Gly Glu Ala

65 70 75 80

Thr Leu Val Glu Glu Gln Asp Ala Asn Phe Val Cys Arg Arg Thr Phe

85 90 95

Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Ser

100 105 110

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

115 120 125

Ile Val Gln Tyr Glu Asn Leu Lys Tyr Ser Val Ile Val Thr Val His

130 135 140

Thr Gly Asp Gln His Gln Val Gly Asn Glu Thr Thr Glu His Gly Thr

145 150 155 160

Ile Ala Thr Ile Thr Pro Gln Ala Pro Thr Ser Glu Ile Gln Leu Thr

165 170 175

Asp Tyr Gly Ala Leu Thr Leu Asp Cys Ser Pro Arg Thr Gly Leu Asp

180 185 190

Phe Asn Glu Met Val Leu Leu Thr Met Lys Glu Lys Ser Trp Leu Val

195 200 205
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22562

His Lys Gln Trp Phe Leu Asp Leu Pro Leu Pro Trp Thr Ser Gly Ala

210 215 220

Ser Thr Pro Gln Glu Thr Trp Asn Arg Glu Asp Leu Leu Val Thr Phe

225 230 235 240

Lys Thr Ala His Ala Lys Lys Gln Glu Val Ala Val Leu Gly Ser Gln

245 250 255

Glu Gly Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Thr

260 265 270

Ser Gly Thr Thr Lys Ile Phe Ala Gly His Leu Lys Cys Arg Leu Lys

275 280 285

Met Asp Lys Leu Thr Leu Lys Gly Met Ser Tyr Val Met Cys Thr Gly

290 295 300

Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gln His Gly Thr Val

305 310 315 320

Leu Val Gln Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro

325 330 335

Phe Ser Thr Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Ile

340 345 350

Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val Asn Ile Glu

355 360 365

-119-



Ala

Lys

385

Met

Asp

Gly

Trp

465

Ala

w
~J
(@}

Ala

Leu

Thr

Lys

Gly

450

Leu

Val

<210> 32

<211>

<212>

<213>

Pro

Leu

Glu

Ala

Leu

435

Val

Gly

Gly

495

PRT

Pro

Lys

Ala

Trp

420

Val

Ser

Leu

Met

Phe

Leu

Thr

405

Asp

His

Trp

Asn

Val

485

Gly

Ser

390

Ala

Phe

Gln

Thr

Ser

470

Thr

Glu

375

Trp

Arg

Gly

Ile

Met

455

Arg

Leu

Virut sét xudt huvyét

22562

Ser

Phe

Gly

Ser

Phe

440

Lys

Ser

Tyr

Lys

Ala

Ile

425

Giy

Ile

Ala

Leu

-120-

Ile

Lys

Arg

410

Gly

Thr

Gly

Ser

Gly

490

Val

Gly

395

Arg

Gly

Ala

Ile

Leu

475

Val

Val

380

Ser

Met

Val

Tyr

Gly

460

Ser

Met

Gly

Ser

Ala

Phe

Gly

445

Ile

Met

Val

Ala

Ile

Ile

Thr

430

Val

Leu

Thr

Gln

Gly

Leu

415

Ser

Leu

Leu

Cys

Ala

495

Glu

Lys

400

Gly

Val

Phe

Thr

Ile

480



22562

<400> 32
Met Arg Cys Val Gly Ile Gly Ser Arg Asp Phe Val Glu Gly Leu Ser

1 5 10 15

Gly Ala Thr Trp Val Asp Val Val Leu Glu His Gly Ser Cys Val Thr

20 25 30

Thr Met Ala Lys Asp Lys Pro Thr Leu Asp Ile Glu Leu Leu Lys Thr

35 40 45

Glu Val Thr Asn Pro Ala Val Leu Arg Lys Leu Cys Ile Glu Ala Lys

50 55 60

Ile Ser Asn Thr Thr Thr Asp Ser Arg Cys Pro Thr Gln Gly Glu Ala

65 70 75 80

Thr Leu Val Glu Glu Gln Asp Ala Asn Phe Val Cys Arg Arg Thr Phe

85 90 95

Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Ser

100 105 110

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

115 120 125

Ile Val Gln Tyr Glu Asn Leu Lys Tyr Ser Val Ile Val Thr Val His

130 135 140
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22562

Gln Val Gly Asn Glu Ser Thr Glu His Gly Thr

9]

Thr Gly Asp Gln Hi

145 150 155 160

Thr Ala Thr Ile Thr Pro Gln Ala Pro Thr Thr Glu Ile Gln Leu Thr

165 170 175

Asp Tyr Gly Ala Leu Thr Leu Asp Cys Ser Pro Arg Thr Gly Leu Asp

180 185 190

Phe Asn Glu Met Val Leu Leu Thr Met Lys Glu Lys Ser Trp Leu Val

195 200 205

His Lys Gln Trp Phe Leu Asp Leu Pro Leu Pro Trp Thr Ser Gly Ala

210 215 220

Ser Thr Ser Gln Glu Thr Trp Asn Arg Gln Asp Leu Leu Val Thr Phe

225 230 235 240

Lys Thr Ala His Ala Lys Lys Gln Glu Val Val Val Leu Gly Ser Gln

245 250 255

Glu Gly Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Thr

260 265 270

Ser Gly Thr Thr Thr Ile Phe Ala Gly His Leu Lys Cys Arg Leu Lys

275 280 285

Met Asp Lys Leu Thr Leu Lys Gly Met Ser Tyr Val Met Cys Thr Gly

290 295 300
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22562

Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gln His Gly Thr Vval

305 310 315 320

Leu Val Gln Ile Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro

325 330 335

Phe Ser Thr Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Ile

340 345 350

Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val Asn Ile Glu

355 360 365

Ala Glu Pro Pro Phe Gly Glu Ser Tyr Ile Val Ile Gly Ala Gly Glu

370 375 380

Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser Ser Ile Gly Lys

385 390 395 400

Met Phe Glu Ala Thr Ala Arg Gly Ala Arg Arg Met Ala Ile Leu Gly

405 410 415

Asp Thr Ala Trp Asp Phe Gly Ser Ile Gly Gly Val Phe Thr Ser Val

420 425 430

Gly Lys Leu Val His Gln Ile Phe Gly Thr Ala Tyr Gly Val Leu Phe

435 440 445

Ser Gly Val Ser Trp Thr Met Lys Ile Gly Ile Gly Val Leu Leu Thr

450 455 460

-123-



Trp

465

Ala

<211>

<212>

<213>

<400>

22562

Leu Gly Leu Asn Ser Arg Ser Thr Ser Leu Ser Met Thr Cys Ile

470

475

Val Gly Leu Val Thr Leu Tyr Leu Gly Val Met Val Gln Ala

33

396

PRT

Virut

Met Arg Cys

1

Gly

Thr

Glu

Ile

65

Thr

Ala

Met

Val

50

Ser

Leu

Thr

Ala

Thr

Asn

vVal

Val

Trp

Lys

Asn

Thr

Glu

485

xuldt huyét

Gly

Val

Asp

Pro

Thr

Glu

85

Asp

Lys

Ala

Thr

70

Gln

Gly

Val

Pro

Val

55

Asp

Asp

490

Asn Arg Asp

10

Val Leu Glu

25

Thr Leu Asp

40

Leu Arg Lys

Ser Arg Cys

Ala Asn

-124-

Phe

90

Phe Val

His Gly

Ile Glu

Leu Cys

60

Pro Thr

75

Val Cys

Glu

Ser

Leu

45

Ile

Gln

Arg

Cys

30

Leu

Glu

Gly

Arg

495

Leu

15

Val

Lys

Ala

Glu

Thr

95

480

Ser

Thr

Thr

Lys

Ala

80

Phe



Val

Leu

Ile

Thr

145

Ile

Asp

Phe

His

Asp

Ile

Val

130

Gly

Ala

Asn

Lys

210

Thr

Thr

Arg

Gln

Thr

Gly

Glu

195

Gln

Pro

Ala

Gly

100

Cys

Tyr

Gln

Ala

180

Met

Trp

()
o
=]

Ala

Glu

His

Thr

165

Leu

Val

Phe

Glu

Ala

245

Lys

Asn

Gln

150

Pro

Thr

Leu

Leu

Lys

Asn

Phe

Leu

135

Val

Gln

Leu

Leu

Asp

215

Trp

Lys

22562

Gly

Lys

Lys

Gly

Ala

Thr

200

Leu

Asn

Gln

Cys

105

Cys

Tyr

Asn

Pro

Cys

185

Met

Pro

Arg

Glu

-125-

Gly

Val

Ser

Glu

Thr

170

Ser

Lys

Leu

Val

250

Leu

Thr

Val

Thr

155

Ser

Pro

Glu

Pro

Asp

235

Ala

Phe

Lys

Thr

Glu

Arg

Lys

Trp

220

Leu

Val

Gly

Val

Glu

Thr

Ser

205

Thr

Leu

Lys

110

Glu

Thr

His

Gln

Gly

190

Trp

Ser

Val

Gly

Gly

Gly

Val

Gly

Leu

175

Leu

Leu

Gly

Thr

Ser

255

Ser

Lys

His

Thr

160

Thr

Asp

Val

Ala

Phe

240

Gln



22562

Glu Gly Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Thr

260 265 270

Ser Gly Thr Thr Lys Ile Phe Ala Gly His Leu Lys Cys Arg Leu Lys

275 280 285

Met Asp Lys Leu Thr Leu Lys Gly Met Ser Tyr Val Met

@]
=

0]

-

Thr Gly

290 295 300

Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gln His Gly Thr Val

305 310 315 320

Leu Val Gln Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro

325 330 335

Phe Ser Thr Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Ile

340 345 350

Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val Asn Ile Glu

355 360 365

Ala Glu Pro Pro Phe Gly Glu Ser Tyr Ile Val Val Gly Ala Gly Glu

370 375 380

Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser
385 390 395
<210> 34

<211> 396

<212> PRT

-126-



<213> Virut

<400> 34

Met Arg Cys

1

Gly Ala Thr

Thr Met Ala

35

Glu Val Thr

50

Ile Ser Asn

Thr Leu Val

Val Asp Arg

Leu Ile Thr

115

Ile Val Gln

130

sbét

Val

Trp

20

Lys

Asn

Thr

Glu

Gly

100

Cys

Tyr

xudt huyét

Gly

Val

Asp

Pro

Thr

Glu

85

Trp

Ala

Glu

Ile

Asp

Lys

Ala

Thr

70

Gln

Gly

Lys

Asn

Gly

Val

Pro

Val

55

Asp

Asp

Asn

Phe

Leu

135

22562

Asn

Val

Thr

40

Leu

Ser

Ala

Gly

Lys

120

Lys

Arg

Leu

25

Leu

Arg

Arg

Asn

Cys

105

Cys

Tyr

-127-

Asp

10

Glu

Asp

Lys

Cys

Phe

90

Gly

Val

Ser

Phe

His

Ile

Leu

Pro

75

Val

Leu

Thr

Val

Val

Gly

Glu

Cys

60

Thr

Cys

Phe

Lys

Ile

140

Glu

Ser

Leu

45

Ile

Gln

Arg

Gly

Leu

125

Val

Gly

Cys

30

Leu

Glu

Arg

Glu

Thr

Leu

15

Val

Lys

Ala

Glu

Thr

95

Gly

Gly

Val

Ser

Thr

Thr

Lys

Ala

80

Phe

Ser

Lys

His



Thr

145

Ile

Asp

Phe

His

Ser

225

Glu

Ser

Met

Ala

Tyr

Asn

Thr

Thr

Gly

Gly

Asp

290

Asp

Thr

Gln

Pro

Ala

Ala

Thr

275

Lys

Gln

Ile

Ala

180

Met

Trp

Gln

His

Met

260

Thr

Leu

His

Thr

165

Leu

Val

Phe

Glu

Ala

245

His

Lys

Thr

Gln Val

150

Pro Gln

Thr Leu

Leu Leu

Leu Asp

215

Thr Trp

230

Lys Lys

Thr Ala

Ile Phe

Leu Lys

295

22562

Gly

Ala

Asp

Thr

200

Leu

Asn

Gln

Leu

Ala

280

Gly

Asn

Pro

Cys

185

Met

Pro

Arg

Glu

Thr

265

Gly

Met

-128-

Glu

Thr

170

Ser

Lys

Leu

Glu

Val

250

Gly

His

Ser

Ser

Pro

Glu

Pro

Asp

235

Ala

Ala

Leu

Tyr

Thr

Glu

Arg

Lys

Trp

220

Leu

Val

Thr

Lys

Val

300

Glu

Ile

Thr

Ser

205

Thr

Leu

Leu

Glu

Cys

285

Met

His

Gln

Gly

190

Trp

Ser

Val

Ile

270

Arg

Gly

Leu

175

Leu

Leu

Gly

Thr

Ser

255

Gln

Leu

Thr

Thr

160

Thr

Asp

Val

Ala

Phe

240

Gln

Thr

Lys

Gly



22562

Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gln His Gly Thr Val

305 310 315 320

Leu Val Gln Val Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro

325 330 335

Phe Ser Thr Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Ile

340 345 350

Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val Asn Ile Glu

[

355 360 365

Ala Glu Pro Pro Phe Gly Glu Ser Tyr Ile Val Val Gly Ala Gly Glu

3790 375 380

Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser
Y

385 390 395

<210> 35
<211> 396
<212> PRT

<213> virut sbét xudt huyét
<400> 35

Met Arg Cys Val Gly Ile Gly Asn Arg Asp Phe Val Glu Gly Leu Ser

1 5 10 15

-129-



Gly

Thr

Glu

Ile

65

Thr

Val

Leu

Thr

145

Ile

Ala

Met

Val

50

Ser

Leu

Asp

Ile

Ala

Thr

Ala

35

Thr

Asn

Val

Arg

Thr

Gln

Asp

Thr

Trp

Lys

Asn

Thr

Gly

100

Tyr

Gln

Ile

Val

Asp

Pro

Thr

Glu

85

Trp

Ala

Glu

His

Thr

165

Asp

Lys

Ala

Thr

70

Gly

Lys

Asn

Gln

150

Pro

Val

Pro

Val

55

Asp

Asp

Asn

Phe

Leu

135

Val

Gln

22562

Val Leu

25

Thr Leu

40

Leu Arg

Ser Arg

Thr Asn

Gly Cys

105

Lys Cys

120

Lys Tyr

Gly Asn

Ala Pro

-130-

Glu

Asp

Lys

Cys

Phe

90

Gly

Val

Ser

Glu

Thr

170

His

Ile

Leu

Pro

75

Val

Leu

Thr

Val

Thr

155

Ser

Gly

Glu

Cys

60

Thr

Cys

Phe

Lys

Ile

140

Thr

Glu

Ser

Leu

45

Ile

Gln

Arg

Gly

Leu

125

Val

Glu

Cys
30

Leu

Glu

Arg

Lys

110

Glu

Thr

His

Gln

Val

Lys

Ala

Glu

Thr

95

Gly

Gly

Val

Gly

Leu

175

Thr

Thr

Lys

Ala

80

Phe

Ser

Lys

His

Thr

160

Thr



Asp

Phe

His

Lys

Glu

Met

Pro

305

Leu

Tyr

Asn

Thr

Thr

Gly

Gly

Asp

290

Val

Gly

Glu

195

Gln

Ser

Ala

Ala

Thr

275

Lys

Lys

Gln

Ala

180

Met

Trp

Gln

His

Met

260

Thr

Leu

Leu

Val

Leu

Val

Phe

Glu

Ala

245

His

Thr

Thr

Glu

Lys

325

Thr

Leu

Leu

Thr

230

Lys

Thr

Ile

Leu

Lys

310

Tyr

Leu

Leu

Asp

215

Trp

Lys

Ala

Phe

Lys

295

Glu

Glu

22562

Asp

Thr

200

Leu

Asn

Gln

Leu

Ala

280

Gly

Met

Gly

Cys

185

Met

Pro

Arg

Glu

Gly

Met

Ala

Thr

-131-

Ser

Lys

Leu

Gln

Val

250

Gly

His

Ser

Glu

Pro

Glu

Pro

Asp

Ala

Leu

Tyr

Thr

315

Ala

Arg

Lys

Trp

220

Leu

Val

Thr

Lys

Val

300

Gln

Pro

Thr

Ser

205

Thr

Leu

Leu

Glu

Cys

285

Met

His

Gly

190

Trp

Ser

Val

Gly

Ile

270

Arg

Cys

Gly

Lys

Leu

Leu

Gly

Thr

Ser

255

Gln

Leu

Thr

Thr

Ile

335

Asp

Val

Ala

Gln

Thr

Lys

Gly

Val

320



Phe Ser Ser

Thr Ala Asn

355

Ala Glu Pro

Lys Ala Leu

<210> 36
<211> 396
<212> PRT

<213> Virut
<400> 36
Met Arg Cys
1

Gly Ala Thr
Thr Met Ala

35

Glu Val Thr

50

Gln

340

Pro

Pro

Lys

Val

Trp

Lys

Asn

Asp Glu

Ile Val

Phe Gly

Leu Ser

390

Lys

Thr

Glu

375

Trp

xudt huyét

Gly Ile

Val Asp

Asp Lys

Pro Ala

Gly

Val

Pro

Val

55

22562

Gly

Asp

360

Ser

Phe

Asn

Val

Leu

Val Thr

345

Lys Glu

Tyr Ile

Lys Lys

Arg Asp

10

Leu Glu

25

Leu Asp

Arg Lys

-132-

Gln

Lys

Val

Gly

395

Phe

His

Ile

Leu

Asn

Pro

Val

380

Ser

Val

Gly

Glu

Cys

60

Gly Arg

350

Ile Asn

365

Gly Ala

Glu

Ser

Leu

45

Ile

Gly

Cys

30

Leu

Glu

Leu Val

Ile Glu

Gly Glu

Leu Ser

15

Val Thr

Lys Thr

Ala Lys



22562

Ile Ser Asn Thr Thr Thr Asp Ser Arg Cys Pro Thr Gln Gly Glu Ala

65 70 75 80

Thr Leu Val Glu Glu Gln Asp Thr Asn Phe Val Cys Arg Arg Thr Phe

85 90 95

Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Ser

100 105 110

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

115 120 125

Ile Val Gln Tyr Glu Asn Leu Lys Tyr Ser Val Ile Val Thr Val His

130 135 140

Thr Gly Asp Gln His Gln Val Gly Asn Glu Thr Thr Glu His Gly Thr

145 150 155 160

Thr Ala Thr Ile Thr Pro Gln Ala Pro Thr Ser Glu Ile Gln Leu Thr

165 170 175

Asp Tyr Gly Ala Leu Thr Leu Asp Cys Ser Pro Arg Thr Gly Leu Asp

180 185 190

Phe Asn Glu Met Val Leu Leu Thr Met Glu Lys Lys Ser Trp Leu Val

195 200 205

His Lys Gln Trp Phe Leu Asp Leu Pro Leu Pro Trp Thr Ser Gly Ala

210 215 220

-133-



Lys

Glu

Met

Ser

305

Leu

Phe

Thr

Ala

Thr

Thr

Gly

Gly

Asp

290

Phe

Val

Ser

Glu

370

Ser

Ala

Ala

Thr

275

LyS

Gln

Pro

Gln

His

Met

260

Thr

Leu

Leu

vVal

Pro

Pro

Glu

Ala

245

His

Thr

Thr

Glu

Lys

325

Asp

Ile

Phe

Thr

230

Lys

Thr

Ile

Leu

Lys

310

Tyr

Glu

Val

Gly

Trp

Lys

Ala

Phe

Lys

Glu

Glu

Lys

Thr

Glu

375

22562

Asn

Gln

Leu

Ala

280

Gly

Val

Gly

Gly

Asp

360

Ser

Glu

Thr

265

Gly

Met

Ala

Thr

Val

345

Lys

Tyr

-134-

Gln

Val

250

Gly

His

Ser

Glu

Asp

330

Thr

Glu

Ile

Asp

235

Val

Ala

Leu

Tyr

Thr

315

Ala

Gln

Lys

Val

Leu

Val

Thr

Lys

Val

300

Gln

Pro

Asn

Pro

Val

380

Leu

Leu

Glu

Cys

285

Met

His

Cys

Gly

Val

365

Gly

Val

Ile

270

Arg

Gly

Lys

Arg

350

Asn

Ala

Thr

Ser

255

Gln

Leu

Thr

Thr

Ile

335

Leu

Ile

Gly

Phe

Gln

Thr

Lys

Gly

Val

320

Pro

Ile

Glu

Glu



22562

Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser

385

<210> 37

<211> 396

<212> PRT

390

<213> Virut sét xudt huyét

<400> 37

Met Arg Cys Val Gly
1 5
Gly Ala Thr Trp Val
Thr Met Ala Lys Asp

35

Glu Val Thr Asn Pro
Ile Ser Asn Thr Thr

65

Thr Leu Val Glu Glu

85

Val Asp Arg Gly Trp

100

Ile

Asp

Lys

Ala

Thr

70

Gln

Gly

Gly

Val

Pro

Val

55

Asp

Asp

Asn

Ser Arg

Val Leu

25

Thr Leu

40

Leu Arg

Ser Arg

Ala Asn

Gly Cys

105

-135-

Glu

Asp

Lys

Cys

Phe

90

Gly

395

Phe

His

Ile

Leu

Pro

75

Val

Leu

Val

Gly

Glu

Cys

60

Thr

Cys

Phe

Glu

Ser

Leu

45

Ile

Gln

Arg

Gly

Gly

Cys

30

Leu

Glu

Gly

Arg

Lys

110

Leu

15

Val

Lys

Ala

Glu

Thr

95

Gly

Ser

Thr

Thr

Lys

Ala

80

Phe

Ser



Leu

Ile

Thr

145

Thr

Asp

His

Ser

225

Lys

Glu

Ile

Val

130

Gly

Ala

Tyr

Asn

Lys

210

Thr

Thr

Gly

Thr
115

Gln

Asp

Thr

Gly

Glu

195

Ser

Ala

Ala

Cys

Tyr

Gln

Ile

Ala

180

Met

Trp

Gln

His

Met

260

Ala

Glu

His

Thr

165

Leu

Val T

Phe

Glu

Ala

245

His

Lys

Asn

Gln

150

Pro

Thr

Leu

Thr

230

Lys

Thr

Phe

Leu

135

Val

Gln

Leu

Leu

Asp

215

Trp

Lys

Ala

22562

120

Lys

Gly

Ala

Asp

Thr

200

Leu

Asn

Gln

Leu

Cys

Tyr

Asn

Pro

Cys

185

Met

Pro

Arg

Glu

-136-

Val

Ser

Glu

Thr

170

Ser

Leu

Gln

Val

250

Gly

Thr

Val

Ser

155

Thr

Pro

Glu

Pro

Asp

235

Val

Ala

Lys

Ile

140

Thr

Glu

Arg

Lys

Leu

Val

Thr

Leu
125

Val

Glu

Ile

Thr

205

Thr

Leu

Leu

Glu

Glu

Thr

His

Gln

Gly

Trp

Val

Gly

Ile

270

Gly

Val

Gly

Leu

175

Leu

Leu

Gly

Thr

Ser

255

Gln

His

Thr

Asp

Ala

Phe

240

Gln

Thr



22562

Ser Gly Thr Thr Thr Ile Phe Ala Gly His Leu Lys Cys Arg Leu Lys

275 280 285

Met Asp Lys Leu Thr Leu Lys Gly Met Ser Tyr Val Met Cys Thr Gly

290 295 300

Ser Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gln His Gly Thr Val

305 310 315 320

Leu Val Gln Ile Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro

325 330 335

Phe Ser Thr Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Ile

340 345 350

Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val Asn Ile Glu

355 360 365

Ala Glu Pro Pro Phe Gly Glu Ser Tyr Ile Val Ile Gly Ala Gly Glu

370 375 380

Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser

385 390 395

<210> 38

<211> 396

<212> PRT

<213> virut sét xudt huyét

<400> 38

-137-



Met

Gly

Thr

Glu

Ile

65

Thr

Val

Leu

Ile

Thr

145

Arg

Ala

Met. !

Val

50

Ser

Leu

Asp

Ile

Gly

(@}
G
v}

Thr

Th

ks

Asn

Val

Arg

Thr

Gln

Asp

Val

Trp

20

Lys

Asn

Thr

Glu

Cys

Tyr

Gln

Gly Ile

(2]

Val

Asp

Pro

Thr

Glu

85

Trp

Ala

Glu

His

Asp

Lys

Thr

70

Gln

Gly

Lys

Asn

Gln

150

Gly

Val

Pro

Val

55

Asp

Asp

Asn

Phe

Leu

135

Val

22562

Ser

Val

Thr

40

Leu

Ser

Ala

Gly

Lys

120

Lys

Gly

Arg

Leu

25

Leu

Arg

Arg

Asn

Cys

105

Cys

Tyr

Asn

-138-

Asp

10

Glu

Asp

Lys

Cys

Phe

90

Gly

Val

Ser

Glu

Phe

His

Ile

Pro

75

Val

Leu

Thr

Val

Val

Gly

Glu

Cys

60

Thr

Cys

Phe

Lys

Ile

140

Thr

Glu

Ser

Leu

45

Ile

Gln

Arg

Gly

Val

Glu

Gly

Cys

30

Leu

Glu

Gly

Arg

Lys

110

Glu

Thr

His

Leu

15

Val

Lys

Ala

Glu

Thr

95

Gly

Gly

Val

Gly

Ser

Thr

Thr

Lys

Ala

80

Phe

Ser

Lys

His



Thr

Asp

Phe

His

Ser

225

Lys

Glu

Met

Ser

305

Ala

Tyr

Asn

Thr

Thr

Gly

Gly

Asp

290

Phe

Thr

Gly

Glu

195

Gln

Ser

Ala

Ala

Thr

275

Lys

Ile

Ala

180

Met

Trp

Gln

His

Met

260

Thr

Leu

Leu

Thr

165

Leu

Val

Phe

Glu

Ala

245

His

Thr

Thr

Glu

Pro

Thr

Leu

Leu

Thr

230

Lys

Thr

Ile

Leu

310

Gln

Leu

Leu

Asp

215

Trp

Lys

Ala

Phe

Lys

295

Glu

22562

Ala

Asp

Leu

Asn

Gln

Leu

Ala

280

Gly

Val

Pro

Cys

185

Met

Pro

Arg

Glu

Thr

265

Gly

Met

Ala

-139-

Thr

170

Ser

Leu

Gln

Val

250

Gly

His

Ser

Glu

Thr

Pro

Glu

Pro

Asp

235

Val

Ala

Leu

Tyr

Thr

315

Glu

Arg

Lys

Trp

220

Leu

Val

Thr

Lys

Val

300

Gln

Ile

Thr

Ser

205

Thr

Leu

Leu

Glu

Cys

285

Met

His

Gln

Gly

190

Trp

Ser

Val

Gly

Ile

270

Arg

Cys

Leu

175

Leu

Leu

Gly

Thr

Ser

255

Gln

Leu

Thr

Thr

Thr

Asp

Val

Ala

Phe

240

Gln

Thr

Lys

Gly

Val

320



22562

Leu Val Gln Ile Lys Tyr Glu Gly Thr Asp Ala Pro Cys Lys Ile Pro

325 330 335

Phe Leu Thr Gln Asp Glu Lys Gly Val Thr Gln Asn Gly Arg Leu Ile

340 345 350

Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val Asn Ile Glu

355 360 365

Ala Glu Pro Pro Phe Gly Glu Ser Tyr Ile Val Ile Gly Ala Gly Glu

370 375 380

Lys Ala Leu Lys Leu Ser Trp Phe Lys Lys Gly Ser

385 390 395

<210> 39
<211> 394
<212> PRT

<213> virut sét xudt huyét
<400> 39
Met Arg Cys Val Gly Val Gly Asn Arg Asp Phe Val Glu Gly Leu Ser

1 5 10 15

Gly Ala Thr Trp Val Asp Val Val Leu Glu His Gly Gly Cys Val Thr

20 25 30

Thr Met Ala Lys Asn Lys Pro Thr Leu Asp Ile Glu Leu Gln Lys Thr

35 40 45

-140-



22562

Glu Ala Thr Gln Leu Ala Thr Leu Arg Lys Leu Cys Ile Glu Gly Lys
50 55 60

Ile Thr Asn Ile Thr Thr Asp Ser Arg Cys Pro Thr Gln Gly Glu Ala
Ile Leu Pro Glu Glu Gln Asp Gln Asn Tyr Val Cys Lys His Thr Tyr
85 90 95

Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Ser

100 105 110

Leu Val Thr Cys Ala Lys Phe Gln Cys Leu Glu Ser Ile Glu Gly Lys

115 120 125

Val Val Gln His Glu Asn Leu Lys Tyr Thr Val Ile Ile Thr Val His

130 135 140

Thr Gly Asp Gln His Gln Val Gly Asn Glu Thr Gln Gly Val Thr Ala

145 150 155 160

Glu Ile Thr Ser Gln Ala Ser Thr Ala Glu Ala Ile Leu Pro Glu Tyr

165 170 175

Gly Thr Leu Gly Leu Glu Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn

180 185 190

Glu Met Ile Leu Leu Thr Met Lys Asn Lys Ala Trp Met Val His Arg

195 200 205

-141-



22562

Gln Trp Phe Phe Asp Leu Pro Leu Pro Trp Thr Ser Gly Ala Thr Thr

210 215 220

Lys Thr Pro Thr Trp Asn Arg Lys Glu Leu Leu Val Thr Phe Lys Asn

225 230 235 240

Ala His Ala Lys Lys Gln Glu Val Val Val Leu Gly Ser Gln Glu Gly

245 250 255

Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Thr Ser Gly

260 265 270

Gly Thr Ser Ile Phe Ala Gly His Leu Lys Cys Arg Leu Lys Met Asp

275 280 285

Lys Leu Lys Leu Lys Gly Met Ser Tyr Ala Met Cys Leu Asn Thr Phe

290 295 300

Val Leu Lys Lys Glu Val Ser Glu Thr Gln His Gly Thr Ile Leu Ile

305 310 315 320

Lys Val Glu Tyr Lys Gly Glu Asp Ala Pro Cys Lys Ile Pro Phe Ser

325 330 335

Thr Glu Asp Gly Gln Gly Lys Ala His Asn Gly Arg Leu Ile Thr Ala

340 345 350

Asn Pro Val Val Thr Lys Lys Glu Glu Pro Val Asn Ile Glu Ala Glu

355 360 365
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22562

Pro Pro Phe Gly Glu Ser Asn Ile Val Ile Gly Ile Gly Asp Lys Ala

370

375

Leu Lys Ile Asn Trp Tyr Arg Lys Gly Ser

385

<210> 40

<211> 396

<212> PRT

390

<213> Virut sét xudt huyét

<400> 40
Met Arg Cys Ile Gly

1 5

Gly Gly Ser Trp Val

20

Thr Met Ala Lys Asn

35

Glu Ala Lys Gln Pro

50

Leu Thr Asn Thr Thr

65

Ser Leu Asn Glu Glu

85

Ile

Asp

Lys

Ala

Thr

70

Gln

Ser

Ile

Pro

Thr

55

Asp

Asp

Asn Arg

Val Leu

25

Thr Leu

40

Leu Arg

Ser Arg

Lys Arg

-143-

Asp

10

Glu

Asp

Lys

Cys

Phe

90

Phe

His

Phe

Tyr

Pro

75

Val

380

Val

Gly

Glu

Cys

60

Thr

Cys

Glu

Ser

Leu

45

Ile

Gln

Lys

Gly

Cys

30

Ile

Glu

Gly

His

Val

15

Val

Ala

Glu

Ser

95

Ser

Thr

Thr

Lys

Pro

80

Met



Val

Ile

Val

Ser

145

Glu

Gly

Phe

His

Val

Val

130

Gly

Ile

Tyr

Asn

Thr

5 Asn

Arg

Thr

115

Gln

Glu

Gly

Glu

195

Gln

Gln

Pro

Gly
100

Cys

Pro

Glu

Ile

Thr

180

Met

Trp

Gly

His

Trp

Ala

Glu

His

Thr

165

Val

Val

Phe

Ser

Ala

245

Gly

Met

Asn

Ala

Pro

Thr

Leu

Leu

Asn

230

Lys

Asn

Phe

Leu

135

Val

Gln

Met

Leu

Asp

215

Lys

22562

Gly

Thr

120

Glu

Gly

Ser

Glu

Leu

Ile

Gln

Cys
105

Cys

Tyr

Asn

Ser

Cys

185

Met

Pro

Gln

Asp

-144-

Gly

Lys

Thr

Asp

Ile

170

Ser

Glu

Leu

Lys

Val

250

Leu

Lys

Ile

Thr

155

Thr

Pro

Asn

Pro

Glu

235

Val

Phe

Asn

Val

140

Gly

Glu

Arg

Lys

Trp

220

Thr

Val

Gly

Met

125

Ile

Lys

Ala

Thr

Ala

205

Leu

Leu

Leu

Lys
110

Lys

Thr

His

Gly

190

Trp

Pro

Val

Gly

Gly

Gly

Pro

Gly

Leu

175

Leu

Leu

Gly

Thr

Ser

255

Gly

Lys

His

Lys

160

Thr

Asp

Val

Ala

Phe

240



22562

Glu Gly Ala Met His Thr Ala Leu Thr Gly Ala Thr Glu Ile Gln Met

260 265 270

Ser Ser Gly Asn Leu Leu Phe Thr Gly His Leu Lys Cys Arg Leu Arg

275 280 285

Met. Asp Lys Leu Gln Leu Lys Gly Met Ser Tyr Ser Met Cys Thr Gly

290 295 300

Lys Phe Lys Val Val Lys Glu Ile Ala Glu Thr Gln His Gly Thr Ile

305 310 315 320

Val Ile Arg Val Gln Tyr Glu Gly Asp Gly Ser Pro Cys Lys Ile Pro

325 330 335

Phe Glu Ile Met Asp Leu Glu Lys Arg His Val Leu Gly Arg Leu Ile

340 345 350

Thr Val Asn Pro Ile Val Thr Glu Lys Asp Ser Pro Val Asn Ile Glu

355 360 365

Ala Glu Pro Pro Phe Gly Asp Ser Tyr Ile Ile Ile Gly Val Glu Pro

370 375 380

Gly Gln Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser

385 390 395

<210> 41

<211> 395
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<212> PRT

<213> Virut

<400> 41

Met Arg Cys

1

Gly Gly Ala

Thr Met Ala

35

Thr Ala Lys

Ile Ser Asn

65

Tyr Leu Lys

Val Asp Arg

Val Val Thr

Val

Trp

Gln

Glu

Glu

Gly

100

Cys

xudt huyét

Gly

Val

Val

Thr

Glu

85

Trp

Ala

Val

Asp

Lys

Ala

Thr

70

Gln

Gly

Lys

Gly

Leu

Pro

Leu

55

Ala

Asp

Asn

Phe

22562

Asn

Val

Thr

40

Leu

Thr

Gln

Gly

Arg

Leu

25

Leu

Arg

Arg

Gln

Cys

105

Cys

-146-

Asp

10

Glu

Asp

Thr

Cys

Tyr

90

Gly

Ser

Phe

His

Phe

Tyr

Pro

75

Ile

Leu

Gly

Val

Gly

Glu

Cys

60

Thr

Cys

Phe

Lys

Glu

Gly

Ile

Gln

Arg

Gly

Tle

125

Gly

Cys

30

Ile

Glu

Gly

Arg

Lys

110

Thr

Val

15

Val

Lys

Ala

Glu

Asp

95

Gly

Gly

Ser

Thr

Thr

Ser

Pro

80

Val

Gly

Asn



Leu

Asn

145

Thr

Asp

Phe

Glu

Val

130

Ala

Lys
210
Thr

val

Gly

Gln

Thr

Gly

Glu

195

Gln

Ser

Pro

Ala

Thr

Ile

Glu

180

Met

Trp

Glu

His

Met

260

Glu

His

Thr

165

Leu

Ile

Phe

Val

Ala

245

His

Asn

Ala

150

Pro

Thr

Leu

Leu

His

230

Lys

Leu

135

Val

Leu

Met

Asp

215

Trp

Arg

Ala

22562

Glu

Gly

Ser

Asp

Lys

200

Leu

Asn

Gln

Tyr

Asn

Pro

Cys

185

Met

Pro

Tyr

Asp

Thr

265

-147-

Thr

Asp

Ser

170

Glu

Lys

Leu

Lys

Val

250

Gly

Val

Ile

155

Val

Pro

Lys

Pro

Glu

235

Thr

Ala

Val

140

Pro

Glu

Arg

Lys

Trp

220

Arg

Val

Thr

Val

Asn

Val

Ser

Thr

205

Ala

Met

Leu

Glu

Thr

His

Lys

Trp

Ala

Val

Val

270

Val

Gly

Leu

175

Ile

Leu

Gly

Thr

Ser

255

Asp

His

Val

160

Pro

Asp

Val

Ala

Phe

240

Gln

Ser



22562

Gly Asp Gly Asn His Met Phe Ala Gly His Leu Lys Cys Lys Val Arg

275 280 285

Met Glu Lys Leu Arg Ile Lys Gly Met Ser Tyr Thr Met Cys Ser Gly

290 295 300

|—
®

Lys Phe Ser Ile Asp Lys Glu Met Ala Glu Thr Gln His Gly Thr Thr

305 310 315 320

Val Val Lys Val Lys Tyr Glu Gly Ala Gly Ala Pro Cys Lys Val Pro

325 330 335

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

340 345 350

Ser Thr Pro Phe Ala Glu Tyr Thr Asn Ser Val Thr Asn Ile Glu Leu

355 360 365

Glu Pro Pro Phe Gly Asp Ser Tyr Ile Val Ile Gly Val Gly Asp Ser

370 375 380

Ala Leu Thr Leu His Trp Phe Arg Lys Gly Ser

385 390 395
<210> 42

<211> 402

<212> PRT

<213> Virut West nile

<400> 42
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Phe

Gly

Ile

Val

Val

Ile

Thr

Gly

145

Ala

Met

Ala

50

Ser

Asn

Asp

Ile

130

Pro

Cys

Thr T

Ser

35

Ala

Asp

Arg

Thr

115

Leu

Thr

Leu

20

Lys

Asn

Leu

Lys

Gly

100

Lys

Thr

Gly

Val

Asp

Leu

Ser

Arg

85

Trp

Ala

Glu

Val

Met

Asp

Lys

Ala

Thr

70

Ala

Gly

Lys

Asn

Glu

150

Ser

Pro

Glu

55

Lys

Asp

Asn

Phe

Ile

135

Ser

22562

Asn

Val

Thr

40

Val

Ala

Pro

Gly

Ala

120

Lys

His

Arg

Leu

Ile

Arg

Ala

Ala

Cys

105

Cys

Gly

-149-

Asp

10

Glu

Asp

Ser

Cys

Phe

90

Gly

Ser

Glu

Asn

Phe

Gly

Val

Tyr

Pro

75

Val

Leu

Thr

Val

Tyr

155

Leu

Lys

Cys

60

Thr

Cys

Phe

Lys

Ala

140

Ser

Glu

Ser

Met

45

Tyr

Met

Arg

Gly

Ala

125

Ile

Thr

Gly

Cys
30

Met

Leu

Gly

Gln

Lys

110

Ile

Phe

Gln

Val

15

Val

Asn

Ala

Glu

Gly

95

Gly

Gly

Val

Val

Met

Thr

Ala

80

Ser

Arg

His

Gly

160



Ala

Thr

Arg

Trp

225

Glu

Ser

Glu

Arg

Cys

305

Thr

Thr

210

Ser

Phe

Gln

Val

290

Ser

Gln

Lys

Phe

Ser

Glu

Ser

Lys

Ala

Leu

Leu

Ala

Glu

Gly

260

Ser

Met

Ala

Val

Giy

Pro

245

Ala

Glu

Phe

Arg

Glu

Thr

His

Ser

230

His

Leu

Thr

Lys

Lys

310

Leu

Tyr

Asn

Arg

215

Thr

Ala

His

Val

Leu

295

Phe

22562

Ser

Gly

Ala

200

Glu

Val

Thr

Ile

Glu

185

Tyr

Trp

Trp

Lys

Gln Ala

Lys

280

Gln

Leu

265

Leu

Leu

Gly

-150-

Thr

170

Val

Tyr

Phe

Arg

Gln S

250

Leu

Thr

Lys

Pro

Thr

Val

Met

Ala

Ser

Gly

Pro

315

Ala

Val

Met

Asp

220

Arg

Val

Gly

Gly

Thr

300

Ala

Ala

Thr

205

Leu

Glu

Ile

Ala

His

285

Thr

Pro

Cys

190

Val

Asn

Thr

Ala

Ile

270

Leu

Tyr

Thr

Ser

175

Glu

Gly

Leu

Leu

Leu

255

Pro

Lys

Gly

Gly

Tyr

Pro

Thr

Pro

Met

240

Gly

Val

Cys

Val

His

320



22562

Gly Thr Val Val Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly Pro Cys

325 330 335

Lys Val Pro Ile Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val

340 345 350

Gly Arg Leu Val Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn

355 360 365

Ala Lys Val Leu Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr Ile

370 375 380

Val Val Gly Arg Gly Glu Gln Gln Ile Asn His His Trp His Lys Ser

385 390 395 400

Gly Ser
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