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cua ching gin vao, ciing nhu dé xuat cac axit nucleic ma hoa cho cac té bao B bat tir va
cac té bao huyét tuong dugc nudi cay san xuit cac khang thé va cac manh khang thé da
néu. Ngoai ra, sang ché con dé xuat viéc sir dung khang thé va cac manh lién két khang
nguyén cua chung theo sang ché trong sang loc ciing nhu chan doan, phong ngira va diéu
tri lay nhiém RABV va céc lyssavirut khong phai RABV.
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Linh vye k§ thuit dwge dé cip

Séng ché dé cip dén céc khang thé, cic manh lién két khang nguyén cua no,
trung hoa hiéu qué 18y nhiém ca virut dai (rabies virus-RABV va cac lyssavirut khong
phdi virut dai. Sang ché cfing d& cap dén céc vi tri khéng nguyén ma c4c khang thé va
manh lién két khéng nguyén gin vao, cling nhu céc axit nucleic mé héa va céc té bao
B bét tir va t& bao huyét twrong dwoc nudi ciy dé san xuét chéng han nhu cac khang thé
va cdc manh khang thé. Ngoai ra, sang ché con dé cap dén viée str dung khing thé va
céc manh khang thé trong sang loc cfing nhu chin doan, phong nglra va diéu trj lay

nhiém virut dai va l4y nhiém lyssavirut khong phai virut dai.
Tinh trang ky thuit ciia sang ché

Bénh dai 12 mot bénh truyén nhidm do virut, gdy ra viém nhiém cdp tinh & nio
bo. Bénh dai phan bd gin nhu trén toan thé giéi va gy bénh chi yéu trén dong vat
f:oang dd va gia stc, tuy nhién ciing ¢6 ca con nguoi, gy ra mot dich bénh tan pha ma
gdn nhu 100% tir vong ¢ nhitng nguoi khong dwgc duge nhén phong ngira sau phoi
nhiém (post-exposure prophylaxis-PEP). Céc triéu ching ban diu cta bénh dai bao

gom sot va ngira tai vi tri phoi nhiém. Sau céc tridu chirng nay 12 médt hodic nhiu triéu

chirng sau day: co thit, phan khich qua d9, s¢ nude, khong thé cit dong cac bd phin
trén co thé, han loan va mat v thire. Sau khi xuit hién céc tridu ching, hau hét bénh dai

J
déu din dén tr vong. Thdi gian tir lac méc bénh dén khi xudt hién cac tridu ching 1a tir
mot dén ba thdng. Tuy nhién, khoang thoi gian nay c¢6 thé thay ddi tir dudi mot tudn
dén hon mot nim. Khoang thoi gian phu thudc vao khoang cdch ma virut phai di

chuyén dén hé than kinh trung wong.

Bénh dai 12 bénh do mdt sb lyssavirut gy ra bao gbm virut dai va céc lyssavirut
khée, vi du nhu lyssavirut doi & Chau Au (European doi lyssavirut).

Lyssavirut ¢6 cAu triic dang xodn d6i xtmg, v6i chiéu dai khoang 180 nm va
mit cit ngang khoang 75nm. Nhitng virut ndy dugc bao boc bai 16p vo va c6 b gen 1a

ARN soi don. Thong tin di truyén duge déng géi nhu mét phirc hop ribonucleoprotein
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trong d6 ARN dugc gin chit bdi nucleoprotein virut. B gen ARN cua virut ma hoa
cho 5 gen ma thtr tu ciia n6 dugc bao thi cao: nucleoprotein (N), phosphoprotein (P),

protein nén (M), glycoprotein (G), va enzym ARN polymeraza cia virut (L).

Chi Lyssavirut dugc chia thanh ba nhém loai. Nhém I bao gém céc loai virut
dai (RABV), lyssavirut doi chau Au typ 1 (EBLV-1) va typ 2 (EBLV-2), virut
Duvenhage (DUVV), Lyssavirut doi Australia (ABLV), virut Aravan (ARAV), Virut
Khujand (KHUV), Lyssavirut doi Bokeloh (BBLV) va Virut Irkut (IRKV). Nhom II
bao gbm Virut doi Lagos (LBV), Virut Mokola (MOK V), va Virut doi Shimoni (SHIV
hodc SHIBV). Céc virut con lai, Virut doi Cép-ca phuong Tay (WCBV) va Lyssavirut
TIkoma (IKOV) khéng nim trong hai nhém néu trén nhung c6 mbi lién hé phat sinh
loai v6i nhau, tuy nhién, khoang cach di truyén ctia chung 16n hon so vé6i khoang cach
gitta nhém I va II. (Bourhy, H., et al. JouARNI of Clinical Microbiology 30, 2419—
2426,1992; Bourhy, H., et al. Virology 194, 70-81, 1993; Amengual, B., et al. J Gen.
Virol 78, 2319-2328, 1997; Hooper, P. T. et al. Bulletin de 1'Institut Pasteur 95, 209—
218,1997; Kuzmin, I. V. et al. Virus Res 149, 197-210, 2010; Badrane, H., et al. J
Virol 75, 3268-3276, 2001; Marston, D. A. et al. Emerg Infect Dis 18, 664—667,
2012). Bidu quan trong 13, tit ca cac kiéu gen cua lyssavirut ndy déu gay tir vong cho
ngudi va/hodc dong vat trong tu nhién (Badrane, H., et al. J Virol 75, 3268-3276,
2001).

Kiéu gen cta virut dai (RABV) 1a kiéu gen ddu tién trong s mudi bén kiéu gen
lyssavirut dugc x4c dinh. Virut dai ¢6 hinh vién dan 16n, c6 vé ngoai bao boc, dugc
phan loai vao nhém ARN virut sgi don va hé gen cta virut dai ma cho ndm loai
protein virut: enzym ARN polymeraza phu thuoc ARN (L); nucleoprotein (N); protein
duoc photphoryl hoa (P); protein nén (M) nim phia bén trong 16p vo ngoai ctia virut;
va mot glycoprotein (G) nim & bé mit ngodi cia virut. G protein (62-67 kDa) 1a
glycoprotein typ-I gdm 505 axit amin c6 tir hai d&&n bdn vi tri N-glucosyl hoéa tiém
nang. G protein bao phii bé mit ngoai clia vo virut va 1a dich khang nguyén duy nht,

¢6 kha ning tao ra phirc hop virut - khéng thé trung hoa.

Bénh dai 14 bénh lan rong trén toan thé gi¢i va mdi nam c6 gan 10 tridu nguoi
duge diéu tri sau khi phoi nhiém véi bénh dai, thuong 1a sau khi bi dong vat nhiém

bénh cédn (choé, doi, cdo, meo, khi raccoon, chon hdi, gia stuc, chd séi, cho séi dong co

-3



40212

va céc loai gia stic va dong vat hoang da khac). Ugc tinh c6 khoang 40.000 dén 70.000
ngudi chét vi bénh dai mdi nam, chi yéu 1 & chau Phi, Trung Quéc va An D9, va 50%
trrong hop bénh dai trén thé gi6i xay ra & tré em. Nhitng sb liéu nay néu bat dang ké
nhu ciu y té chua dugc dap ung dé diéu tri bénh dai mot cach an toan, hiéu qua va voi
chi phi phai ching.

Phong ngtra bénh dai dugc thuc hién bﬁng cach tiém vacxin trude hodc sau phoi
nhiém, chii yéu str dung vacxin dua trén nudi cdy mo, hién dai. Ching ngira trudce khi
phoi nhiém (phong ngira triréc phoi nhiém Pre-exposure prophylaxis - PrEP) dugc
khuyén c4o danh cho nhitng ngudi ¢6 nguy co méc bénh cao va dugce thuc hién bang
cach tiém vacxin bénh dai (tao mién dich cha dong). Nném nguy co cao bao gdm
nhitng nguoi lam viéc voi doi hodc nhiing ngudi ¢ thoi gian dai & nhitng ving trén
thé giéi c6 bénh dai hoanh hanh. Hon nira, ching vacxin ngira bénh dai dugc khuyén
c4o str dung cho nhimg ngudi di du lich t6i cac qudc gia & chau Phi va chau A, noi

bénh dai 1a mét bénh dia phuong.

Céc vacxin bénh dai c6 sdn hién nay bao gdm vacxin san xudt tir mo than kinh
duoc str dung rong rai nhit nhung c6 nguy co rii ro cao hoic vacxin sin xudt tir nudi
cdy té bao va trimg phdi (cell culture va embryonated egg vaccines - CCEEVs)) an
toan hon nhung dit hon. O Pie, vi du, chi hai loai vacxin ngura bénh dai dugc bén trén
thi trudong 13 Rabipur® va “Tollwut-Impfstoff (t& bao ludng cuc ngudi [HDC])
inaktiviert”. Cac vacxin ndy chira virut dai da bi bt hoat. Ca hai loai vacxin déu dugc

khuyén dung cho ca truéc va sau phoi nhiém.

Sau khi phoi nhiém véi virut, viéc phong ngira sau phoi nhi€ém (PEP) véi
vacxin bénh dai va globulin mién dich chéng bénh dai (rabies immunoglobulin - RIG)
1a nhitng phuong phap didu tri tiéu chudn dé ngin ngira bénh, néu mot ngudi nhan
duogc diéu tri sém nhat c6 thé sau khi 14y nhiém, nghia 13, trong ngay diu tién sau khi
lay nhim. Néu khong duge diéu tri cho dén khi bét dau xudt hién céc triéu ching,
bénh dai gdy tir vong gin nhu 100%. Do d6, hién nay, khong c6 lidu phép diéu tri bénh
dai.

Liéu phap “diéu tri” hién dang duoc sir dung khi mdt ngudi nao d6 duge gia
dinh bi 14y nhiém bai virut dugce goi 13 phong ngira sau phoi nhiém (PEP), liéu phap
nay két hop globulin mién dich chdng bénh dai (RIG), cu thé 13 globulin mién dich
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chéng bénh dai & ngudi va ngua (14n luot 12 HRIG va ERIG), vé6i vacxin bénh dai. Cu
thé 13, bénh nhan dugc nhan mot lidu RIG (tao mién dich thu dong) va mdt vai lidu
vacxin bénh dai (tao mién dich chi dong) theo nhu thong tin ctia nha san xuét vacxin
bénh dai. Theo liéu phap chuin dugc st dung rong rdi, vi du, cung cdp nam lidu vacxin
trong khoang thoi gian trén 28 ngay, nghia 13, lidu vacxin bénh dai thtt nhit dugc tiém
som nhit co thé sau khi phoi nhidm, t6t hon néu vao ngay 0, cac lidu tiép theo dugc
tiém vao ngdy 3, 7, 14, va 28 sau litu ddu tién (tham khio trén

http://www.rki.de/DE/Content/Infekt/EpidBull/Merkblaetter/Ratgeber Tollwut.html,

14y vao ngdy 12 thang 11 nam 2014). Nguoc lai, globulin mién dich chéng bénh dai
(RIG) tao mién dich thu dong chi duoc cung cép mot 14n, tdt hon néu tai, hodc cang
som cang t6t sau bat ddu tiém vacxin sau phoi nhidm. Liéu lugng globulin min dich
chéng bénh dai & ngudi (HRIG) theo du kién ctia WHO 1a 20 1U/kg thé trong; ddi véi
globulin mifn dich chéng bénh dai & ngwa (ERIG) va cac sin phim F(ab’)2 1 40
IU/kg thé trong (tham khdo trén http://www.who.int/rabies/con ngudi/WHO_strategy

prepost_exposure/en/index1.html#, 14y vao ngay 12 thang 11 nim 2014). Dic biét 13,

céc lidu cao hon c6 thé 1am gidm hiéu quéa ctia vacxin. T4t ca cac globulin mién dich
chéng bénh dai, hoic bién phap giai phau nhiéu nhét c6 thé dé tranh xay ra hoi ching
chén ép khoang, nén dugc cung cAp truc tiép vao hodc & xung quanh vi tri hodc cac vi
tri vét thuong. Globulin mién dich con lai, néu c6, nén duoc tiém trong co tai vi tri
cach xa vi tri tiém vacxin. Globulin mién dich chéng bénh dai c6 thé dugc pha lodng
dén mot thé tich du cho tt ca cac vét thuong dugce thAm nhap mot cach hiéu qua va an

toan. (tham  khao  trén  http://www.who.int/rabies/human/WHO_strategy

_prepost_exposure/en/index1.html#, 14y vao ngay 12 thang 11 nam 2014). Liéu phédp
nay thudng c6 hidu qua néu né dugc cung cip tir 24-48 gio sau khi phoi nhiém. HRIG
dugc stir dung rdng rai, dic biét 1a & cdc nude phat trién, va dugce coi 12 an toan hon so
v6i ERIG. Gi4 thanh cao va sb luong it cia HRIG khién HRIG khong dugc sir dung
rong rii & cic nude dang phat trién. Hon nita, vacxin va HRIG hodc ERIG khong c6
hiéu qua bao vé chdng lai lay nhim v6i c4c loai lyssavirut khéc (mac d bao vé ty 1é
nghich véi khoang cach di truyén vé6i chiing vacxin). Do do, can phai thay thé HRIG
bang it nhét san phém trén co s¢ khang thé bénh dai an toan hon va c6 hiéu luyc trong
duong dugc xem la vO cung quan trong d8 cai thién kha nang tiép can véi sinh hoc

bénh dai, dic biét 1a & nhiing nudc dang phat trién.
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Vi vay, cac khang thé don dong chudt cling nhu cic khang thé don dong ngudi
da duoc nghién ciru trong hang thip ky qua voi hai san phdm trong céc thir nghiém
1am sang tién tién. Cu thé 13 CL184 (dugc san xuit bai Crucell), 13 mdt dung dich hdn
hop cta hai khang thé ngudi c6 tén 14 CR57 va CR4098, da duoc nghién ctru phat trién
d8 thay thé cho HRIG trong céc thir nghiém 1dm sang dén giai doan IIT (Bakker, A. B.
H. et al., J Virol 79, 9062-9068, 2005; Goudsmit J, Marissen WE, Weldon WC,
Niezgoda M, Hanlon CA, Rice AB, Kruif J, Dietzschold B, Bakker AB, Rupprecht CE
(2006). Comparison of an anti-rabies human monoclonal antibody combination with
human polyclonal anti-rabies immune globulin. J Infect Dis 193: 796-801). Tuy nhién,
gln ddy thir nghiém 1am sang da phai tam ding do dung dich hdn hop khong du hoat
tinh trung hoa, hodc mdt trong sb hai khéng thé trong dung dich hdén hop khong du
hoat tinh trung hoa, trong viéc khang lai mot s chung RABV hién c6. Mot khing thé
don dong ngudi khéc, hién dang duge thir nghiém dén giai doan 1dm sang I11 & An Db
12 RABI, dugc san xuit boi Mass Biologics and Serum Institute ctia An Do va dugc
san xuét trén co sé khéng thé don dong don 1é (Sloan SE, Hanlon C, Weldon W,
Niezgoda M, Blanton J, Self J, Rowley KJ, Mvaell RB, Babcock GJ, Thomas WD, Jr,
et al (2007). Identification va characterization of a human monoclonal antibody that
potently neutralizes a broad panel of rabies virus isolates Vacxin25: 2800-2810;
Nagarajan T, Marissen WE, Rupprecht CE (2014) Monoclonal antibodies thodc the
prevention of rabies: thehodcy va clinical practice.Antibody Technology Journal 4: 1-
12). Tuy nhién, cac ching RABV khong chi bi trung hoa boi mot khang thé trong sb
céc khang thé don dong (CR57, CR4098 va RAB1) di dugc xac dinh. (Kuzimina NA,
Kuzmin IV, Ellison JA, Rupprecht CE (2013)Conservation of binding quyét dinh
khang nguyén (epitop)s fhodc monoclonal antibodies on the rabies virus glycoprotein.
Journal of Antiviral va Antiretrovirals 5: 37-43, Marissen WE, Kramer RA, Rice A,
Weldon WC, Niezgoda M, Faber M, Slootstra JW, Meloen RH, Clijsters-van der
Hhodcst M, Visser TJ, et al (2005) Novel rabies virus-neutralizing quyét dinh khéng
nguyén (epitop) recognized by human monoclonal antibody: fine mapping va escape
mutant analysis. J Virol 79: 4672-4678). Trong trudng hop cua khang thé RABI, ¢6
hai trong s6 25 ching duge thir nghiém khong bi trung hoa va c6 ba ching bi trung
hoa yéu (Sloan SE, Hanlon C, Weldon W, Niezgoda M, Blanton J, Self J, Rowley KJ,
Mandell RB, Babcock GJ, Thomas WD, Jr, et al (2007) Identification va
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characterization of a human monoclonal antibody that potently neutralizes a broad
panel of rabies virus isolates. Vaccine 25: 2800-2810). Trong truedng hop nay nguy co
PEP thit bai, it nhét 1a v& ly thuyét, cao hon so véi trudng hop ciia dung dich hdn hop
khang thé CR57 va CR4098. Nhiing nghién ctru niy chi ra ring, cic khang thé
CR4098 va RABI1 c6 d6 rong phan tng rit han ché d6i véi chiing khong phai RABV
va phin 16n cac ching RABV dugc thir nghiém khong bi trung hoa hoic bi trung hoa
rat yéu boi cac khang thé gin vai vi tri khang nguyén III nay. That vy, do thiéu luong
16n RABV che phil nén nghién ctru CL184 gin ddy bi dimg lai, trong khi RAB1 vin

dang duoc nghién ciru phat trién trong giai doan 2/3 & An Db.

Theo d6, van cin phai thay thé HRIG bing it nhit mot san phim trén co s&
khang thé an toan hon va c6 hiéu luc twong dwong. Hon nita, ciing can phai c6 mdt san
phim c6 kha ning ngin ngira cling nhu didu tri hodc 1am gidm 1ay nhiém véi céc
lyssavirut khac c6 hiéu lyc va hiéu qua cao, nghia 13, mot san pham khong chi gi6i han
& viéc chi trung hoa mdi RABV, dic biét 13, do & mot s6 quéc gia, vi du nhu & chau
Au hoic Uc, bénh dai chi yéu truyén nhiém qua doi. Ngoai ra, diéu quan trong 13 cin
phai c6 khang thé c6 cac dich quyét dinh khang nguyén (epitop) khac nhau va céac vi
tri khang nguyén khac nhau trén cic chung khac nhau va dé tranh xuét hién cac ching

virut khang va d€ ngén chin sy giai phéng cta céc bién thé khang cua virut.

Hon nita, do hién nay khong c6 lidu phap diéu tri bénh dai, vi vy can phai ¢
mot san phdm c6 hiéu qua trong viée didu tri hodc 1am giam ldy nhiém, tham chi 14 khi
da phoi nhidm véi virut duge hon 24 dén 48 gio truée khi 6 nhitng tri ligu dau tién
v6i san phim. Viéc nghién ctru phét trién liéu phap tri liéu néu trén mang lai loi ich
cho it nhét hai loai bénh nhan: nhitng ngudi biét 14 da bi phoi nhiém véi RABV nhung
nguoi khong nhén duge diéu tri phong ngira sau phoi nhiém dting lac do hoan cénh va
ngudi ¢6 nguy co lay nghiém RABV cao, va nhitng ngudi khong biét 12 minh da tiép
xic v6i virut va cdc xudt hién cac triéu ching (c6 mic d6 nghiém trong khac nhau)
ctia bénh (vi du nhu nhing ngudi bi nhidm bénh do khong dé y tiép xuc voi doi bi
bénh; RABV & doi xudt phat tir noi ch6 dai bi kiém sodt tré thanh nguyén nhan dan
dén bénh dai & nguoi). Do d6, viéc nghién ctru phét trién mot san pham khang thé
trung hoa phd rong va hiéu qua gitp kéo dai thoi gian diéu tri sau phoi nhidm ddi véi
lay nhiém RABV & ngudi, cdi ma hién nay dang bi han ché & ngay dau tién sau lay
nhim. O nhitng ngudi nay, RABV c¢6 thé da xam nhép t6i cac mo than kinh trung
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uong va ciling da xuét hién céc triéu chirng sém hodc mudn cta bénh. Nhitng bénh
nhan ndy c6 thé dugc hudng loi tir viée diéu tri véi cac khang thé ¢6 kha ning trung
hoa hi€u qua, cdi ma cd thé di qua hang rao mau nio (hoic dugc cung cép truc tiép vao
hé than kinh trung wong - CSN) mang luong khang thé da dé trung hoa hiéu qua sy

nhan 1én cia virut trong cic mé thin kinh trung wong.
Ban chét k§ thuit ciia sing ché

Tir nhitng quan diém néu trén, muc dich cla sang ché 1a @ xuét san phim
khang thé it nhat 13 c6 hiéu luc twong duong nhung an toan hon va gié ca hop ly hon
so véi HRIG. Ngoai ra, muc dich cua sang ché 14 dé xuét mot san phém c6 kha ning
ngan ngura cling nhu diéu tri hodc 1am giam lay nhiém véi cac lyssavirut khac c6 hiéu
luc va hiu qua cao, nghia 13, san pham nay khong bi gi¢i han & viéc chi trung hoa mdi
virut dai. Muc dich khac nita cta séang ché 12 d& xuit mot san phim c6 hiéu qua trong
viéc didu tri hodc 1am giam lay nhiém, thdm chi 1a khi di phoi nhiém véi virut duge
hon 24 dén 48 gid true khi ¢6 nhing trj lidu ddu tién v6i san phdm. Tém lai, muc
dich cua sang ché 1a d& xuit khang thé hoic manh lién két khang nguyén cua né di
duoc cai tién, cling nhu céc phan tir axit nucleic, cic vecto va cac té bao va dugc phém
khic phuc duge nhitng thiéu s6t da néu trong linh vuc k¥ thuat truge day bang cach

giai quyét truc tiép va c6 chi phi hop Iy hon.
Muc dich bén dudi cta sang ché dwoc giai quyét bang d6i tugng dugc bao ho.
MO ta vin tit cac hinh vé

Fig.1: La bang trinh bay vén tit cac dic tinh cia RABV va cac ching lyssavirut
khong phai RABV dugc dé cap dén trong sang ché. Bang nay gdm co, tén chiing, cic
loai virut va nhém (nhu d3 trinh bay trong bang 1 vé céc ching lyssavirut khong phai
RABYV) ciling nhu vit chu, qudc gia, ndm phét hién, gidng va sb ding ky trong ngin
hing gen (genbank) cua trinh ty axit amin va/hodc trinh tu axit nucleic cia
glycoprotein G cua chung, néu co.

Fig. 2: Trinh bay cac két qua vé& kha nang gin v6i G-protein cia RABV (A) va
phan Ung trung hoa (B) 1An luot ciia mot tap hop gdm 90 miu va 29 miu huyét twong
tir vacxin RABV. Ky hiéu mau den dai dién cho HRIG (Berirab®), ki hiéu mau xam

dai dién cho 4 phin ti cho dugc chon dé hoi té bao B nhé.
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Fig. 3: Trinh bay vén tit vé tit ca cic gen va dic tinh chiic ning ciia mot tap
hop gbém 21 khang thé trung hoa RABV dugc phén lap. Dugc trinh bay 1a chudi ning
VH, chudi nhe VL, VK st dung, phan trim tuong ddng nucleotit véi gen dong mam
tuong tng, kha ndng trung hoa trén gia virut (pseudoviruses - pp) CVS-11 RABV
dugc trinh bay dudi dang ndng d6 cia IgG & dang ng/ml c¢6 kha ning trung hoa 90%
lay nhiém virut (ICe) va kha ning phan ung cta cic khang thé trong western blot
(WB) dudi cac didu kién khir va khong khir.

Fig. 4: Trinh bay két qua clia ma tran canh tranh chéo khéng thé don dong duoc
thue hién bang ELISA trén 21 khang thé dugc phan 1ap va hai khang thé tham chiéu ¢6
tinh ddc hiéu quyét dinh khang nguyén (epitop) da biét (CR57 va CR4098). Dugc trinh
bay 1a ty 16 tc ché lién két cia khang thé dugc gin nhin biotin & dong bén trén béi cac

khéang thé duoc liét ké trong cdt bén trai.

Fig.5: Trinh bay 14 két qua ctia phan Gng trung hoa 13 loai lyssavirut khéc nhau
(22 ching virut) dugc tht nghiém nhu céc virut gia bang cach chon 12 khing thé don
dong ngudi tir tap hop khang thé dugc phén 14p so sénh v6i ba khang thé tham chiéu 1a
RAB1, CR57 va CR4098 va céc globulin mién dich nguoi da dong (HRIG, Berirab®).
Duoc trinh bay cac gia tri ICoo dudi dang ng/ml, trong d6 ICe>10°000 ng/ml duoc ghi
nhén 13 4m tinh (c4c gia tri trung hoa Berirab® dugc ghi nhan 1a 4m tinh néu gia tri

IC90 >50°000 ng/ml).

Fig. 6: Trinh bay céc két qua clia thir nghiém trung hoa 8 loai lyssavirut khac
nhau (16 ching virut) dugc thtr nghiém nhu cic virut lay nhidm bang cach chon 12
khang thé don dong ngudi tir tp hop khéng thé duoc phan 14p so sanh véi ba khang
thé tham chiéu 1a RAB1, CR57 va CR4098 va céc globulin mién dich ngudi da dong
(HRIG, Berirab®). Pugc trinh bay 1a céc gia tri ICso dudi dang ng/ml, trong d6 ICso >
10°000 ng/ml dugc ghi nhin 13 4m tinh (cdc gié tri trung hoa Berirab® dugc ghi nhén
1a 4m tinh néu gia tri IC50>50’000 ng/ml).

Fig. 7: Trinh bay vé céc két qua cua thir nghiém trung hoa 13 loai lyssavirut
khéc nhau dugc thir nghiém nhu 13 cac virut gia (A, 22 ching virut) hodc cac virut 1y
nhiém (B, 16 ching virut) bang cach chon 12 khéng thé don dong ngudi tir tap hop
khang thé dugc phan 14p so sanh v6i hai khéng thé tham chiéu 12 CRS7 va CR4098 va
cac globulin mién dich ngudi da dong (HRIG, Berirab®).
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Fig. 8: Trinh bay vén tit ty 1& cic ching lyssavirut khong phai RABV (n=32)
(A) va cac chung lyssavirut khong phai RABV nhém I (n=22) (B) dugc trung hoa c6
gié tri ICs0 (d8i v6i virut) hodc gia tri ICeo (d6i véi virut dang gia) dudi 10000 ng/ml
boi khang thé don dong RVC20, RVC58, RAB1, CR57, CR4098 hodc su két hop cua
khang thé RVC20 véi RVC58 hodc CR57 véi CR4098. Danh sach céc ching (va
nhom cua ching) dugc sir dung trong phan tich nay duoc trinh bay trong Fig. 5 va 6.
N, s lugng céac ching duge st dung dé tinh toan trong cac ching dugc trung hoa *,
HRIG dugc ghi nhin 1a 4m tinh khi ICso hodc ICgo >50°000 ng/ml; **, khang thé
RABI1 dugc thtr nghiém khéng lai 1an lugt 26 ching khong phai RABV va 16 chung
khong phai RABV nhom I .

Fig. 9: Trinh bay céc két qua cta phan tng trung hoa cac ching RABV dugc
thir nghiém nhu gia virut (cac chim tron day, n=2) hodc céc virut (cac chim tron rdng,
n=24) b&i céc khang thé RVC20 va RVC58 dugc chon tir tip hop céc khang thé va hai
khang thé tham chiéu 13 CR57 va CR4098.

Fig. 10: Trinh bay ring cac khing thé RVC20 va RVC58 trung hoa hiéu qua
cac ching RABV da gidng. (A) Phan tmg trung hoa cic ching RABV dugc thi
nghiém nhu céc virut dang gia (céc chim tron ddy, n=8, thé hién cac gia tri ICso) hodc
cac virut séng (chdm tron rdng, n=27; thé hién cac gia tri ICso) bdi cac khang thé
RVC20 va RVC58 dugc chon tur tdp hgp cac khing thé, cac khang thé tham chiéu
CR57, CR4098 va RAB1 va HRIG. Phan ting trung hoa ching CVS-11 sir dung céc
virut sng (thir nghiém RFFIT, xem Fig. 11). Cac dudng nét dat chi ngudng trung hoa
trén 1°000 ng/ml. Pugc trinh bay 1a gia tri trung binh dbi vi mdi cap dit liéu. Gia tri P
cta kiém dinh ghép cip Wilcoson (****P<(0,0001; ***P<0,001) dugc trinh bay. (B)
CAy phat sinh loai ctia 2215 trinh ty G protein liy tir co s& dit lidu cong cong. Cac
chdm in dam 13 trinh tu cta c4c ching RABV dugc thr nghiém trong nghién ciru nay
(hai trinh ty G protein, tGc la CV9.13 va Mauritania/dog/2019-2006/V6235-2007,
khong c6 méat va do d6, chiing khong nidm trong cdy phat sinh loai) bao gdm cac trinh

tu duoc th nghiém bang FACS vé kha ning lién két (tham khao Fig. 11).

Fig. 11: trinh bay tdng s6 43 ching RABV thir nghiém. Hoat tinh trung hoa (gia
tri ICso ddi véi virut va gia tri ICoo dbi v6i virut gia & dang ng/ml) cua cac khang thé

don dong RVC20, RVC58, CR57, CR4098 va RAB1 va HRIG nhu dugc minh hoa
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trong Fig. 10. RFFIT, thtr nghiém trc ché diém huynh quang nhanh; FAVN, tht
nghiém trung hoa virut véi khang thé huynh quang; PV, thir nghiém trung hoa virut
gia. *, cac virut dugc thir nghiém bang FACS vé kha ning gén véi cac thé bién nap G

protein.

Fig. 12: Trinh bay dic tinh ctia 26 chiing RABV dugc thtt nghi€ém nhu céc virut
hodc virut gi4 cling nhu hoat tinh trung hoa duéi dang ng/ml ctia cac khang thé don
dong RVC20, RVC58, CR57, CR4098 va HRIG nhu dugc minh hoa trong Fig. 9 va
10. RFFIT, thir nghiém ¢c ché diém huynh quang nhanh; FAVN, thir nghiém trung
hoa virut bang khang thé huynh quang; PV, thir nghiém trung hoa trén virut dang gia.
Puoc trinh bay 14 cac gia tri ICso dbi voi cac két qua cia thir nghiém FAVN va RFFIT

va cac gid tri ICoo d0i vdi céc két qué cia tht nghiém PV.

Fig. 13: Trinh bay dac tinh cia 28 ching lyssavirut khong phai RABV dugc thu
nghiém nhu céc virut hodc virut gia cling nhu hoat tinh trung hoa duéi dang ng/ml cta
cac khéang thé don dong RVC20, RVC58, CR57, CR4098 va HRIG nhu dugc minh
hoa trong Fig. 5, 6 va 7. RFFIT, thir nghiém trc ché diém huynh quang nhanh; FAVN,
thir nghiém trung hoa virut véi khang thé huynh quang; PV, thir nghiém trung hoa
virut dang gia. Pugc trinh bay 13 céc gia tri ICso dbi v6i cac két qua cuia thir nghiém

FAVN va RFFIT va céc gia tri ICoo d6i véi céc két qua ctia thir nghiém PV.

Fig. 14: trinh bay cac két qua cua thu nghiém trung hoa CVS-11 va cic thé dot
bién CVS-11 khac nhau bang mot tip hop gdm 12 khang thé don dong dugc chon theo
sang ché va cac khang thé tham chidu RAB1, CR57 va CR4098. Céc té bao mau den 1a
trung hoa hoan toan, céc t& bao mau xam 1a trung hoa mot phin va cac té bao mau

tring 14 khong trung hoa. Nd, khong thir nghiém.

Fig. 15: chi ra ring cac khang thé RVC20 va RVC58 nhim t6i cac quyét dinh
khang nguyén (epitop) bao thu cao trong cac vi tri khang nguyén I va III. Mtc do bao
thi ctia gbe axit amin trong vi tri khang nguyén I va III duoc tinh toan bang cach phan
tich cac trinh tu G-protein tir 2566 RABV. Biéu dd tron trinh bay su phan b chi tiét
clia cac axit amin st dung tai mdi vi tri. Céc géc duoc gach chan chi ra réng virut gén
v6i gbe twong mg tai vi tri ndy duoc trung hoa bdi khéng thé RVC20 hoic RVC58.
(A) tin sb xudt hié cac gdc axit amin tai vi tri khang nguyén I; (B) tan s xudt hién cac

gdc axit amin tai vi tri khang nguyén IIL.
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Fig. 16: sy sap thang hang ciia c4c trinh ty vi tri khang nguyén cia G protein tir
tit ca cac lyssavirut duge giai trinh trr va duge thir nghiém. Pugce trinh bay lan luot 12
cac lyssavirut khong phdi RABV nhom II-IV va lyssavirut khong phdi RABV nhém I.
Nd, khong thir nghiém. (A) vi tri khang nguyén I véi miii tén chi hudng ¢ cot dau tién
am chi viéc thidu su trung hoa boi CR57 va cac mili tén & cot thir hai (cot ngoai cling
bén phai ciia bang A) 4m chi viéc khong dugce trung hoa béi khéng thé RVC20. (B) vi
trf khang nguyén III v6i cic mili tén & ¢t thir nhat 4m chi viéc thiéu trung hoa béi
khang thé CR4098, cac miii tén & cdt thir hai 4m chi viéc khong duge trung hoa boi
khang thé RABI va cac miii tén & cot thit ba (cot ngoai ciing bén phai ctia bang B) 4m
chi viéc khong duoc trung hoa bdi khang thé RVCS58. Cac mili tén nét dut 4m chi

trung hoa yéu hoic chi trung hoa mot phan.

Fig. 17: trinh bay ty 18 séng sét ctia chudt dong Xy-ri bi lay nhiém véi ching
RABV CVS-11 va sau d6 khong duge didu tri hodc duoc diéu tri véi phong ngira sau
phoi nhiém PEP tiéu chudn (HRIG va tiém vacxin) hodc v6i hai liéu luong khac nhau
cta dung dich hdn hop cic khang thé don dong RVC20+RVC58 (va tiém vacxin).
Virut RABV duogc tiém trong co (50 pl cia 105.7 TCID50/ml) vao co bung chéin &
chan trai sau. Vacxin dugc str dung 1a vacxin té bao luong bdi ngudi bét hoat c6 trén
thi truong (Imovax; Sanofi-Pasteur) va dugc tiém trong co vao co chan bung & chin

phai sau.

Fig. 18: Trinh bay ndng d6 cia khing thé IgG chudt dong gin véi G protein
duge do bing thir nghiém ELISA (A), ndng do ciia khang thé trung hoa huyét thanh
chudt ddng (B) va ndng do cac khang thé khang IgG nguoi (C) do dugc trén huyét
thanh thu dugc vao ngay thtr 42 sau khi chiing ngtra v6i vacxin RABV & chudt Xy-ri
khong thir thach.

Fig. 19: Trinh bay ty 1& séng s6t ctia chudt ddng Xy-ri bi 1ay nhiém véi truong
RABV dugc phan ldp tir tuyén nudc bot clia cdo bi nhiém bénh (Italy/red
fox/673/2011) va sau d6 khong duogc didu tri, dwoc diéu tri & ngay tht nhit v6i phong
ngira sau phoi nhim PEP tiéu chudn (nghfa 13, HRIG va tiém vacxin) hodc diéu tri vao
ngdy 1, 5 hodc 9 sau lay nhiém véi mot lidu don cta RVC58+RVC20 tai ndng do 40
mg/kg.

Fig. 20: Trinh bay ham lugng mARN RABV NP duoc do bing RT-PCR trén
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mau thin kinh trung wong sau khi chét (A) va ndng d6 khang thé IgG chudt dong gin

v6i G protein do dugc bang ELISA (B) tir thir nghiém dugc trinh bay trong Fig. 18.
Cac diu d4u sao chi ra ring cic dong vat bi chét do 1ay nhiém, hinh kim cwong 12 céc
dong vét bi liét vinh vién & chan sau tai vi tri thir thach virut va hinh tron 13 cac dong

vat khong xuat hién triéu chiing.

Fig. 21: trinh bay phéan tich mo6 hoc ctia cdc md cla nfo, hanh ndo va tuy séng
thu dugc tir hai dong vat dai dién dugc didu tri véi RVC58 va RVC20 vao ngay tha 5
sau 14y nhifm (A) hoac khong dugc diédu tri (B). Cu thé 13, phan tich héa mo mién dich
nhdm muc dich chi ra sy c6 mit cia khang nguyén N RABV dé nhén biét cac thé vii

gdy bénh (thé Negri).

Fig. 22: Trinh bay trinh ty axit amin trong chudi ning va chudi nhe ctia khéng
thé RVA122 cling nhu trinh ty nucleotit ma hda cho chung. Céc trinh ty dugc in ddm
1a cac ving CDR (nucleotit hodc axit amin) va cac gbc dugc gach chan 1a céc gbc bi

dot bién so véi trinh tu “dong mam”.

Fig. 23: Trinh bay trinh tw axitmin trong chudi ning va chudi nhe ctia khéng thé
RVA144 ciing nhu trinh ty nucleotit ma héa cho ching. Céc trinh ty duge in dim 1a
cac ving CDR (nucleotit hodc axit amin) va céac gbc duoc gach chan 13 céc gbc bi dot

bién so vai trinh ty “dong mam”.

Fig. 24: Trinh bay trinh tu axitmin trong chudi ning va chudi nhe ctia khéng thé
RVB185 ciing nhu trinh tuy nucleotit ma hoa cho ching. Céc trinh ty dugce in dam 1a
cac ving CDR (nucleotit hodc axit amin) va cac géc duoc gach chén la cac géc bi dot

bién so vdi trinh ty “dong mam™.

Fig. 25: Trinh bay trinh tu axitmin trong chudi ning va chudi nhe cia khang thé
RVC3 ciing nhu trinh ty nucleotit ma héa cho chiing. Céc trinh tu dugc in ddm 1a cac
vung CDR (nucleotit hodc axit amin) va cac géc dugc gach chén 1a cac géc bi dot bién
50 v6i trinh ty “dong mam”.

Fig. 26: Trinh by trinh tu axitmin trong chudi ning va chudi nhe cta khang thé
RVC3 ciing nhu trinh ty nucleotit m4 hoéa cho chiing. Céc trinh ty dugc in didm 1a cac
vung CDR (nucleotit hodc axit amin) va céc gbc duoc gach chan 1a cc gbe bi dot bién

so véi trinh ty “dong mam”.
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Fig. 27: Trinh bay trinh tu axitmin trong chudi ning va chudi nhe ctia khéng thé
RVC20 ciing nhu trinh ty nucleotit ma hoa cho ching. Céc trinh tu dugc in dém 1a céc
ving CDR (nucleotit hodc axit amin) va c4c gbc dwoc gach chan 14 cac gde bi dot bién

so vdi trinh ty “dong mam”.

Fig. 28: Trinh bay trinh tu axitmin trong chudi ning va chudi nhe ctia khang thé
RVC21 ciing nhu trinh ty nucleotit ma héa cho chung. Céc trinh ty dugce in ddm 1a céc
vung CDR (nucleotit hodc axit amin) va céac géc dugc gach chén 1a céc géc bi dot bién

so vdi trinh ty “dong mam”.

Fig. 29: Trinh bay trinh ty axitmin trong chudi ning va chudi nhe cia khang thé
RVC38 cling nhu trinh ty nucleotit ma héa cho ching. Céc trinh ty dugce in ddm la céc
viung CDR (nucleotit hodc axit amin) va céac géc duoc gach chén 1a céc géc bi dot bién

so vdi trinh ty “dong mam”.

Fig. 30: Trinh bay trinh ty axitmin trong chudi ning va chudi nhe ctia khang thé
RVC44 cling nhu trinh ty nucleotit ma héa cho ching. Céc trinh ty dugce in ddm 12 céc
ving CDR (nucleotit hodc axit amin) va cc gbc dugc gach chan 1a cic gbc bi dot bién

so vdi trinh ty “dong mam”.

Fig. 31: Trinh bay trinh tu axitmin trong chudi ning va chudi nhe ctia khang thé
RVC58 ciing nhu trinh ty nucleotit ma hoa cho chiing. Céc trinh ty dwgc in ddm 1a cac
ving CDR (nucleotit hodc axit amin) va céc géc duogc gach chan 1a cac gbc bj dot bién

so v6i trinh ty “dong mam”.

Fig. 32: Trinh bay trinh tu axitmin trong chudi ning va chudi nhe cua khéng thé
RVC68 ciing nhu trinh ty nucleotit ma hoa cho chung. Céc trinh tu dugc in ddm la céc
viung CDR (nucleotit hodc axit amin) va cac géc dugc gach chéan 1a céc géc bi dot bién
so v6i trinh tu “dong mam”.

Fig. 33: Trinh bay trinh ty axitmin trong chudi ning va chudi nhe ctia khéng thé
RVCl111ciing nhu trinh ty nucleotit ma héa cho chung. Céc trinh ty dugc in ddm la cac
ving CDR (nucleotit hodc axit amin) va céc gbc duoc gach chan 1a cac gbe bi dot bién

so v6i trinh ty “dong mam”.

MO té chi tiét sang ché

Maic du sang ché duge mo ta chi tiet dudi day, cling can phéi hi€u rang sang ché
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khong bi gidi han bdi cac phuong phap, quy trinh va céc chét phan tmg cu thé dugc
md ta dudi day vi chung c6 thé thay dbi. Ciing cin phai hidu ring, cac thuit ngit dugc
str dung & day khong duoc du dinh dé 1am giéi han pham vi clia sang ché, pham vi cta
sang ché chi bi giéi han bdi yéu cau bao ho. Trir khi duge dinh nghia khac, tat ca cac
thuat nglt k¥ thuét va khoa hoc duge st dung & diy cé nghia gidng v6i nghia thong
thuong duogc hidu béi nhimg ngudi c6 kién thire trung binh trong linh vyc k§ thust ma

sang ché dé cép.

Sau déy, cac phan ctia sing ché s& dugc mo ta chi tiét. Cc phan nay dugc liét
ké cung vdi cadc phuong an cu thé, tuy nhién, cdn phai hiéu rang, ching c6 thé két hop
theo phuong phap bét ky va vé6i sd lwong bit ky dé tao ra cac phuong 4n bd sung. Céc
vi du va cac phuong an uu tién dugc md ta khac nhau theo ting truong hgp khong nén
hidu 12 1am gidi han cta sang ché chi & cic phwong 4n dugc md ta truc tiép. Nhitng mo
ta nay nén duge hiéu 13 dé hd trg va chira cac phuong 4n két hop v&i cac phuong an da
dugc md ta truc tiép voi sb luong bét ky céc phﬁn wu tién va/hodc duge dé cap. Ngoai
ra, bt ky su thay dbi hay két hop nao cua tit ca cic phan dugc mod ta trong sang ché
nén dugc xem xét dé cdp bing nhitng md ta trong sang ché trir nhitng ngit canh doi hoi
khéc.

Trong sudt toan bd ban mb ta va yéu ciu bao hd bén dudi, trir nhiing ngit canh
doi hoi phai giai thich khéc, thuat ngit “bao gdbm” va cic bién thé ctia n6 nhu “gdm” va
“chira” s& dugc hiéu 1a bao géln mot thanh ph?m da néu, mot sb nguyén hodc mot bude
nhung khong bao gém cac thanh phan dd néu, sb nguyén hoic budc khic. Thuit ngit
“c chira” 1a mot phuong 4n cu thé ciia thuat ngit “bao gdm”, trong d6 khong bao gdm
céc thanh phan, sb nguyén hoic bude bét ky khic. Trong ngit canh clia sdng ché, thuat
ngit “bao gdm” bao ham ca thuit ngit “c6 chira”. Do d6, thuat ngit “bao gdm” bao ham
thuat ngit “gdm c6” ciing nhu thuét ngit “c6 chira”, vi du, mot hop chét “bao gdbm” X
c6 thé chi chira riéng X hoic ciing ¢6 thé chira thém mot thanh phén bd sung nao d6 vi
du, X+Y.

Thuét nglt “mot” va “mot” va “mdt (c6 xdc dinh)” va cic thuit nglt tuong tu
dugce str dung trong mo t4 sang ché (dic biét 14 trong yéu cAu bao ho) duoc hiéu 1a bao
gdm ca s it va sb nhiéu, trir khi dugc chi ra khac & ddy hodc khac vé6i ngit canh. Viée

trich dan lai khoang gi4 tri & day chi don thudn nhim muc dich ddm nhiém nhu mot
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phuong phép viét tit dé dé cap riéng t6i mdi gia tri riéng 1é nim trong tap hop. Trir khi
dugc chi ra khac, mbi gia tri don 1& dugc két hop trong ban mo ta nhu thé n6 da duoc
trich din & ddy. Cach dién dat trong ban mo ta khong nén duoc hiéu 12 chi ra d6i twong

khong dugce bao ho bét ky cén thiét cho viéc thuc hién sang ché

Tl “vé co ban” dugce st dung & day c6 nghia la “hoan toan” vi dy, mot hgp chat
“v€ co ban khong chtra” Y c6 the 1a hoan toan khong chira Y. Khi can, tir “v€ co ban”

c6 thé dugc bd qua trong dinh nghia ciia sang ché.
Thudt ngit “khodng” c6 li€n quan téi gid tri x dang s6 c6 nghia 1a x + 10%.

Thuét ngit “bénh” nhu dugc sir dung ¢ day thuong cé cung nghia, va dugce sur
dung thay thé cho cic thuat ngit nhu “r§i loan” va “tinh trang” (nghia 13 tinh trang
bénh trong y té), trong do, tit ca déu phan 4nh tinh trang bét thuong cia co thé nguoi
hodc dong vat hodc mot trong sb bd phén cda co thé, 1am suy gidm cac hoat dong chuc
ning thong thuong, thudng duoc biéu hién bang cic d4u hiéu va triéu chung tiéu biéu,

va lam giam tudi tho ho#c chat lugng cudc song cua con nguoi hodc dong vét.

Nhu duge st dung & day, thudt ngit “didu tri” cho mot dbi tuong hodc bénh
nhin bao gdm ngin chin, phong ngira, lam thuyén giam, cai thién tinh trang bénh va
tri li€u. Céc thuit ngt “dbi tuong” hodc “bénh nhan” c6 thé st dung hoan ddi cho nhau
& day dé dé cap dén tit ca cac dong vat c6 vi bao gdm ca con ngudi. Vi du vé dbi
tugng bao gém con nguoi, bo, chd, meéo, ngua, dé, ctru, lgn va tho. Theo mot phuong

an, bénh nhan ¢ day 1a con nguoi.

Nhu duogc st dung & day, thudt ngit “manh lién két khéng nguyén ”, “manh” va
“manh khang thé” c¢6 thé st dung thay thé cho nhau dé dé cap dén mdt manh bét ky
cta khang thé theo sang ché, ma c6 hoat tinh lién két khang nguyén cua khang thé. Vi
du v& cac manh khéang thé bao gdm, nhung khong chi gi¢i han &, khang thé chudi don,
Fab, Fab’, F(ab')2, Fv hodc scFv. Ngoai ra, thuat ngit “khang thé” nhu duoc sir dung &
day bao gém ca khang thé va cac manh lién két khang nguyén cua chiing.

Nhu duge st dung & déy, thuit ngit “khang thé trung hoa” 13 mot khang thé ¢6
kh& ning trung hoa, nghia 1, can trd, wc ché, lam gidm, ngin chin hodc gy tré ngai
cho tac nhan gy bénh trong viéc bat ddu 1y nhiém va/hoic duy tri ldy nhiém & vat

chii. Thuét ngir “khéng thé trung hoa” va “khang thé ¢6 kha nang trung hoa” hoidc “cic

-16-



40212

khéng thé c6 kha nang trung hoa” & ddy c6 thé sir dung thay thé cho nhau. Nhimng
khang thé nay c6 thé str dung mét minh hodc st dung két hop dé 1am tac nhan diéu tri
hodc phong ngira bénh theo céc cong thirc thich hop, két hop véi viée tiém vacxin hoat

hoéa dé lam cong cu chan doan, hodc lam cdng cu san xuat nhu duge mo ta & day.

Liu lvong thudng trinh bay lién quan dén trong lugng co thé. Do d6, mot liu
lugng dugc trinh bay & dang [g, mg, hodc don vi khac]/kg (hodc g, mg, v.v.) thuong deé
cap dén [g, mg, hoic don vi khac] “trén mdi kg (hodc g, mg, v.v.) trong lugng co thé”

~, 66

ngay ca khi thuat ngit “trong lugng co thé” khong duge nhic dén 13 rang.

Thuit ngit “gin dic hiéu” va cac thuat ngit trong tw khong bao gbm gin khéng

dac hiéu.

Thuét ngit “vacxin” nhu dugc sir dung & dy thuong duge hiéu 13 mot chét
trong diéu tri hoic phong ngira bénh cung cap it nhit mot khang hguyén, t6t hon néu 1a
mdt chét sinh mién dich. Khang nguyén hodc chit sinh mién dich c6 thé l4y tir ngudn
vat liéu bat ky phu hop v6i viée tiém vacxin. Vi du, khang nguyén hodc chét sinh mi&n
dich c6 thé 14y tir tdc nhan giy bénh, chang han tir vi khuén hoic cac hat virut, v.v.
hodc tir khdi u hodc mé ung thu. Khang nguyén hoic chit sinh mién dich kich thich hé
mién dich ddp g cua co thé dé cung cAp mot phan ing mién dich dép Gng. Cu thé 1a,
“khang nguyén” hodc “chét sinh mién dich” thuong dé cap dén mot co chét dugc nhan
biét boi hé mién dich, tot hon néu bai hé mién dich dap tng, va c6 kha ning gay ra
dap tmg mién dich dic hiéu khang nguyén, vi duy, bing cach tao ra cic khang thé
va/hodc cac té bao T dic hiéu khang nguyén nhu mdt phan ctia phan tng mién dich
dap Gng. Thong thudong, mot khdng nguyén co thé 12 hodic c6 thé chira mot peptit hozic

protein duoc trinh dién boi MHC ctia té bao T.

Nhu duge sir dung & day, “bién thé trinh tu” d& cap dén moi sy thay ddi trong
trinh tu tham chiéu, trong d6 trinh tu tham chiéu 14 trinh tu bit ky dugc liét ké trong
“bang céc trinh ty va cac s6 SEQ ID” (danh sich trinh ty), nghia 13, céc trinh ty néu
trong SEQ ID NO:1 t6i SEQ ID NO:218. Do d6, thuit ngit “bién thé trinh tu” bao gdm
c4c bién thé trinh tu nucleotit va céc bién thé trinh tu axit amin. Luu y réng, cac bién
thé trinh tu duogc dé cap dén & day la céac bién thé trinh tu ¢6 chtrc ning cu thé, nghia
13, bién thé trinh ty mang chtc ning sinh hoc ctia, vi dy, khdng thé. Trong ngit canh

cua sang ché, tot hon néu chirc ndng sinh hoc da néu la kha ndng gin cua khang the
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vao G protein cia RABV (va virut khong phai RABV).

Tuong ddng trinh ty thudng duoc tinh todn lién quan dén toan bd chiéu dai cta
trinh tu tham chiéu (nghia 13, trinh tu da trich dan trong don sang ché). Phan trim
twong ddng, nhu dugc dé cip dén & day, s& dugc xac dinh, vi du, bing cich sir dung
chuong trinh BLAST str dung cic tham s mic dinh duogc chi dinh bdi NCBI (trung
tAm tin sinh qudc gia). http://www.ncbi.nlm.nih.gov/) [Blosum 62 matrix; gap open

penalty=11 va gap extension penalty=1].

Nhu duge st dung & day, “bién thé trinh tuy nucleotit” chira mot trinh tu bi bién
dbi trong d6 mot hoac nhiéu nucleotit trong trinh ty tham chiéu bi mit hoic bi thay
thé, hay mdt hodc nhidu nucleotit duge thém vao trong trinh tu cta trinh ty nucleotit
tham chiéu. Céac nucleotit duoc d& cap dén & day bang ky hiéu mot chit cii tiéu chudn
(A, C, G, hodc T). Do su thodi héa cia ma di truyén, “bién thé trinh tw nucleotit” c6
thé din dén su thay ddi trong trinh tu axit amin tham chiéu twong trng, nghia 13 trong
mdt “bién thé trinh tu axit amin” hogc khong. Tét hon néu bién thé trinh tw nucleotit 1a
cac bién thé trinh tu nucleotit khong tao ra cac bién thé trinh tu axit amin (dot bién
cim) tuy nhién, cac dot bién khong cAm khac ciing nim trong pham vi cta sang ché,
dic biét 1a cac trinh tu nucleotit dot bién, c4i tao ra mdt trinh ty axit amin twong déng
it nhat 80%, t6t hon néu twrong ddng it nhit 90%, tt hon nita 1a twong dong it nhit

95% véi trinh ty tham chiéu.

“Bién thé trinh tu axit amin” chtra mot trinh tu bi bién ddi trong d6 mot hoic
nhiéu axit amin trong trinh ty tham chiéu bi mét hoic bi thay thé, hay mot hodc nhiéu
axit amin dugc thém vao trong trinh ty cda trinh ty axit amin tham chiéu. Do nhitng
dot bién nay, bién thé trinh tu axit amin c6 trinh ty axit amin tuong déng it nhat 80%
v6i trinh ty tham chiéu, tdt hon néu tuong déng it nhat 90%, tdt hon nita néu tuong
ddng it nhit 95%, t6t nhat 13 twong ddng it nhat 99% véi trinh ty tham chiéu. Céc trinh
tu bién dbi tuong ddng it nhit 90% chira khong qua 10 dot bién, nghia 13, t6 hop bat ky
ctia dot bién méat, thém hoic thay thé, trén 100 axit amin cta trinh tu tham chiéu.

Mic d c6 thé 6 cac dot bién thay thé axit amin khong bao thi, tot hon néu cac
dot bién 1a dot bién thay thé axit amin bao thu, trong d6 axit amin duge thé ¢6 dic tinh
cAu trac hoic héa hoc twong tu véi axit amin twong tng trong trinh tu tham chiéu. Cac

vi du v& dot bién thay thé axit amin bao thi bao gdm thay thé axit amin aliphatic hoic

-18-



40212

ki nuéc (hydrophobic), vi du alanin, valin, leuxin va isoleuxin bang mot axit amin
khac; thay thé mot axit amin chira nhém hydoxyl, vi du serin va threonin bing mot
axit amin khéc, thay thé géc axit, vi du axit glutamic hodc axit aspartic béng mot axit
khéc, thay thé mot gbc chira amit, vi du, asparagin va glutamin bing mot gdc khéc;
thay thé mot gbc thom, vi du, phenylalanin va tyrosin bang mét gdc khéc; thay thé mot
gbc bazo vi du, lysin, arginin va histidin bang mét gdc khéc; va thay thé mot axit amin

nho, vi duy, alanin, serin, threonin, methionin, va glyxin bang mdt axit amin khéc.

Dot bién thém trinh ty axit amin bao gdm gin dau carboxyl va/hodc diu amino
tir mot gbe vao chudi polypeptit chira mot trim hoic nhiéu hon mot tram gde, ciing
nhu chén thém mdt hodc nhidu géc axit amin. Cac vi du vé dot bién thém axit amin
vao modt diu bao gdm gin vao diu N hodc ddu C ctia mét trinh ty axit amin dé tro

thanh phéan ttr bdo cdo hodc mot enzym.

Diéu quan trong 13, nhitng bién ddi trong bién thé trinh ty khong lam mat di
chirc ning cta céc trinh tu tham chiéu twong g, trong trudng hop cia séng ché, vi
du, chtrc ning cla trinh ty trong khang thé hodc cic manh lién két khang nguyén cua
n6, dé gin vao ciing médt quyét dinh khang nguyén (epitop) va/hoic du trung hoa lay
nhiém RABV va céc lyssavirut khong phai RABV. Huéng din dé nhan biét 1an luot
céc gbe nucleotit va axit amin, c6 thé thay thé, thém hodc mat ma khong lam mt chirc
nang dugc phat hién bang cach st dung cdc chwong trinh m4y tinh da biét trong linh

vuc k§ thuat ma sang ché dé cap.

Mot vai tai liéu duge trich dan trong ban md ta sdng ché. Mdi tai lidu dugc trich
din & day (bao gdm céac bing sang ché, don sang ché, 4n phdm khoa hoc, thong s6 k§
thudt cia nha san XUAt, huéng dAn cta nha sén xuét, v.v.) du 1a trén hay dudi, déu
duoc két hop vao day bang cach vién din. Khong c6 ndi dung ndo & day dugc hiéu
nhu mot sy thira nhin ring sang ché khong dugc phép trinh bay trudc cac cong bb da

néu theo vu diém cua sang ché trude.

Cén phai hiéu ring sang ché khong bi giéi han boi cdc phuong phap, quy trinh
va cac chét phan tGng cu thé dugc mb ta dudi day vi ching c6 thé thay déi. Ciing cin
phai hiéu ring céc thuat ngit dwoc st dung & day chi nhim muc dich miéu ta cic
phuong an cu thé, va khéng du dinh 1am giéi han pham vi ctia sang ché, pham vi cia

sang ché chi bi gi¢i han boi yéu cau bao bd dinh kém. Trir khi duge dinh nghia khéc,
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tat ca cac thuat ngit ky thuat va khoa hoc duoc st dung & day c6 nghia gidng véi nghia
théng thuong dwoc hidu boi nhimg ngudi c6 kién thirc trung binh trong linh vuce k§

thudt ma sang che dé cap.

Sang ché dua trén cac phat hién khac, tim ra va phan 1ap cic khang thé c6 kha
nang trung hoa hi€éu quad RABV va céc lyssavirut khong phai RABV, cling nhu céc
quyét dinh khang nguyén (epitop) va céc vi tri khing nguyén ma céc khéang thé theo
sang ché gén vao. Cac khang thé da néu 1a cic khang thé mong mudn thu duge, vi chi
cin mot lugng nhé khang thé dé trung hoa 1ay nhidm RABV va cdc lyssavirut khong
phai RABV bang mot khang thé don. Mdi khing thé don theo sang ché c6 kha ning
ngin ngira ciing nhu didu tri hodc 1am thuyén gidm mot cach hidu qua lay nhiém
RABYV hodc cac lyssavirut khong phdi RABV. Nho d6, chi phi san xuét dugc phim
chira khang thé ding dé didu tri 14y nhiém RABV va cac lyssavirut khong phai RABV
giam xudng. Hon nita, cdc khing thé theo sang ché khong chi trung hoa RABV ma
con trung hoa cac lyssavirut khong phai RABV, cic ching nay ciing 1a nguyén nhin
gdy bénh dai, m{t cach manh mé va hiéu qua. Péi v6i RABV, cac khang thé theo sang
ché nhan biét cc muc do dot bién rong, xay ra mot cach ty nhién trong cac quyét dinh
khang nguyén (epitop), do d6 tranh dugc cic ching RABV khéang. Ngoai ra, c4c vi tri
khang nguyén peptit hoic polypeptit sinh mién dich c6 chtra cac quyét dinh khang
nguyén (epitop) duoc nhan biét boi cac khang thé theo sang ché c6 thé 14 mot thanh
phé‘m cta vacxin hodc li€u phap két hop c6 kha ndng tao ra sy bdo vé khang lai RABV

va cac lyssavirut khong phai RABV (phan xa tao mién dich chu dong).

Theo khia canh thir nhit, sang ché d& xuit mot khéng thé duogc phéan 14p, cac
bién thé khang thé va céc manh lién két khang nguyén ctia n6, trung hoa lay nhiém
lyssavirut gdy ra boi (i) RABV va (ii) it nht 50% céc lyssavirut khong phai RABV
dugc chon tr nhém bao gém DUVYV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV,
ARAV, LBV, MOK, SHIV, BBLV va WCBV, c¢6 gié tri ICsonh6 hon 10000 ng/ml.

Do d6, “co gia tri ICso nhé hon 10000 ng/ml” c6 nghia 1a mdi loai duge trung

hoa boi khang thé theo sdng ché bi gidi han bdi gid tri ICso & trén.

“ft nhit 50% cac lyssavirut khong phai RABV duoc chon tir nhém bao gbm
DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK, SHIV,
BBLV va WCBV” d cép dén it nhit 50% trong s6 céc loai virut Duvenhage (DUVYV),
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Lyssavirut doi chau Au typ 1 (EBLV-1) va typ 2 (EBLV-2), Lyssavirut doi Australia
(ABLYV), Virut Irkut (IRKV), Virut Khujand (KHUV), virut Aravan (ARAV), Virut
doi Lagos (LBV), Virut Mokola (MOKYV), Virut doi Shimoni (SHIV hodc SHIBV),
Lyssavirut doi Bokeloh (BBLV), va Virut doi Cép-ca phuong Tay (WCBV), nghia la

it nhét 6 loai trong s6 12 loai di néu & trén.

Tét hon néu, khang thé dugc phén l4p, cic bién thé khang thé va cac manh lién
két khang nguyén cta né, trung hoa liy nhiém lyssavirut gy ra bdi (i) RABV va (i) it
nhit 50% cac lyssavirut khong phiai RABV dugc chon tr nhém bao gbm DUVV,
EBLV-1, EBLV-2, ABLV, IRKYV, KHUV, ARAV, LBV, MOK, SHIV, BBLV,
WCBV va IKOV, c¢6 gié tri ICso nhé hon 10000 ng/ml.

“ft nhit 50% cac lyssavirut khong phai RABV dugc chon tir nhém bao gdm
DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK, SHIV,
BBLV, WCBV va IKOV” dé& cap dén it nhit 50% trong sb cac loai virut Duvenhage
(DUVV), Lyssavirut doi chau Au typ 1 (EBLV-1) va typ 2 (EBLV-2), Lyssavirut doi
Australia (ABLV), Virut Irkut (IRKV), Virut Khujand (KHUV), virut Aravan
(ARAV), Virut doi Lagos (LBV), Virut Mokola (MOKYV), Virut doi Shimoni
(SHIBV), Lyssavirut doi Bokeloh (BBLV), Virut doi Cép-ca phuong Tay (WCBV) va
Lyssavirut Ikoma (IKOV), nghia 14 it nhit 7 loai trong sb 13 loai dd néu & trén.

M&i loai lyssavirut don 1é dugc xem 1a da trung hoa véi gid tri ICso nhd hon
10000 ng/ml, khi it nhit mot ching trong sb céc loai lyssavirut dd néu & trén dugce
trung hoa véi gia tri ICso nho hon 10000 ng/ml. Tét hon néu it nhét hai ching trong s6

céc loai lyssavirut da néu dugc trung hoa vdi ICso nhé hon 10000 ng/ml.

Tét hon néu, dat dugc gia tri ICso nhd hon 10000 ng/ml véi cac virut 1ay nhiém,
nghia 1a, khong phai 1a virut dang gia.

Do d6, cac khang thé, cac bién thé khang thé, cic manh lién két khang nguyén
ctia chung, theo sang ché c6 kha ning trung hoa ph lyssavirut rong.

Tét hon néu, khang thé duoc phén 1ap, cac bién thé khang thé va cc manh lién
két khang nguyén ciia né, trung hoa lay nhiém lyssavirut cta it nhét 55%, tot hon 14 it
nhét 60%, tdt hon nita néu trung hoa it nhét 65%, tot nhat 1a it nhét 68% va dic biét tbt

néu trung hoa it nhit 70% cic lyssavirut khong phai RABV dugc chon tir nhom bao
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gdm DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK, SHIV,
BBLV va WCBYV c¢6 gia tri ICso nhé hon 10000 ng/ml.

Tét hon nita néu, khang thé dwoc phan 14p, cac bién thé khang thé va cac manh
lién két khang nguyén ciia chiing, trung hoa ldy nhiém lyssavirut cla it nhét 55%, tot
hon 12 it nhit 60%, tdt hon nita néu trung hoa it nhit 65%, tot nhit 1a it nhit 68% va
dic biét tdt néu trung hoa it nhit 70% céc lyssavirut khong phdi RABV dugc chon tr
nhém bao gdbm DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV,
MOK, SHIV, BBLV, WCBV va IKOV c¢6 gia tri ICso nhé hon 10000 ng/ml.

Hon nita, sang ché ciing dé xuét khang thé dugc phan lap, cac bién thé khang
thé va cac manh lién két khang nguyén cua né, trung hoa lay nhiém lyssavirut gy ra
bdi (1) RABV va (ii) it nhit 50% trong sb tit ca cdc ching lyssavirut khong phai
RABV dugc chon tir nhom bao g6m DUVV, EBLV-1, EBLV-2, ABLV, IRKV,
KHUV, ARAV, LBV, MOK, SHIV, BBLV va WCBYV, c6 gi4 tri ICsp nhé hon 10000
ng/ml. Tét hon néu, khang thé dugc phan 1ap, cac bién thé khang thé va cic manh lién
két khang nguyén clia chung, trung hoa liy nhiém lyssavirut gy ra boi (i) RABV va
(ii) it nhit 50% trong s tit ca cAc chung lyssavirut khong phai RABV dugc chon tir
nhém bao gdbm DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV,
MOK, SHIV, BBLV, WCBYV va IKOV, c6 gia tri ICso nh6 hon 10000 ng/ml.

Do d6, “it nhit 50% trong sd cic ching lyssavirut khong phai RABV dugc
chon tir nhém bao gdbm DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV,
LBV, MOK, SHIV, BBLV va WCBV” dé cap dén tit ca cic ching trong s 12 loai
duoc liét ké & trén va “it nhit 50% trong sb cic chung lyssavirut khong phai RABV
dugc chon tr nhém bao gém DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUYV,
ARAV, LBV, MOK, SHIV, BBLV, WCBV va IKOV” d& cap dén tit ca cc ching
thudc 13 loai dugc liét ké ¢ trén (nghia Ia, tAt ca cac chung dugc xem xét dai dién cho
100% va sb lwong cac ching dugc trung hoa véi gia tri ICso nhé hon 10000 ng/ml dai
dién cho sb phan trim tuong tng). Tét hon néu, 31 chung dau tién sau ddy dugc xem
1a phan anh 100% cac chung (tham khao bang 1, tAt ca cac ching ngoai trir IKOV), tdt
hon nita néu toan bo 32 ching duoc trinh bay trong bang 1 (gém ca IKOV) dugc xem

1a phéan anh 100% sd chiing:

-2



40212

Bang 1: Cac ching lyssavirut khong phai RABV.

Tén ching Loai virut Nhém
ABLV/Australia/doi/9810AUS-1998/V1039-2011 ABLV I
98010 ABLV I
1301 Lyssavirut doi Bokeloh BBLV I
86132SA DUVV I
DUW/ Nam Phi/con nguoi/96132SA-1971/ RS639-2012 | DUVV I
EBLV1a/Phéap/ doi/ 122938-2002/V3951 -2009 EBLV-1 I
EBLV1b/Phap/ do«i/891.8-1989 EBLV-1 I
EBLV2/Anh/doi/RV1332-2002/V3951-2009 EBLV-2 I
94112 EBLV-2 I
02053 EBLV-2 |
8619 LBV II
MOK MOK II
Virut doi Shimoni SHIV II
Virut doi Cap-ca phuong Tay WCBV I
Lyssavirut doi Australia/RV634 ABLV I
Virut Aravan ARAV I
Virut Duvenhage RSA2006 DUVV I
Virut Duvenhage ZIM86-RV 131 DUVV I
Lyssavirut doi chau Au 1.RV20 EBLV-1 I
Lyssavirut doi chau Au 1.RV9 EBLV-1 I
EBLV la/Phap/doi/ 122938-2002/V3951-2009* EBLV-1 I
EBLV2/ Anh/doi/RV1332-2002/V3951-2009* EBLV-2 I
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Lyssavirut doi chdu Au 2. RV1787 EBLV-2 I
Lyssavirut doi chdu Au 2.RV628 EBLV-2 I
Virut Irkut IRKV I
Virut Khujand KHUV I
8619% LBV 11
Virut doi Lagos NIG56-RV1 LBV I
Virut doi Lagos SA2004 LBV II
Virut Mokola NIG68 RV4 MOK il
Virut Mokola 98/071 RA36 MOK II
Lyssavirut Ikoma | IKOV v

*chiing twong tuy dugc thir nghiém nhu virut dang gia va virut 18y nhiém.

MBb ta chi tiét hon v& cac ching lyssavirut khong phai RABV dugc trinh bay
trong bang 1 (ciing nhu céc ching RABV khéc) dugc trinh bay trong Fig. 1. Fig.1 bao
gdm - ngoai tén chling, loai virut va nhém (nhu dugc trinh bay trong bang 1) — vat chu,
qudc gia va nim phét hién, gibng va sb dang ky trén ngin hang gen cla trinh ty axit

amin hodc nucleotit ctia glycoprotein G clia ching nay, néu c6 (tham khao Fig.1).

Theo d6, ¢6 it nhét 16 trong s6 31 chiing déu tién dugc liét ké trong bang 1
(nghia 13, tit ca cAc chiing ngoai trir IKOV) dugc trung hoa bdi khang thé, cac bién thé
khang thé hoic manh lién két khang nguyén cua no, voi gia tri ICso nho hon 10000
ng/ml, khang thé, bién thé khang thé hoic manh lién két khang nguyén cta né trung
hoa 1ay nhiém cua it nhét 50% trong sd tit ca cac ching lyssavirut khong phai RABV
duogc chon tir nhém bao gém DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV,
ARAV, LBV, MOK, SHIV, BBLV va WCBYV, c6 gia tri ICso nhé hon 10000 ng/ml.
Hon nita, néu it nhat 16 trong s& 32chung liét ké trong bang 1 dugc trung hoa bai
khang thé, cac bién thé khang thé hodc manh lién két khang nguyén ctia no, véi gid tri
ICso nho hon 10000 ng/ml, khang thé, bién thé khang thé hodc manh lién két khang
nguyén cua né trung hoa lay nhidm cta it nhit 50% trong sd cac ching lyssavirut
khong phai RABV dugc chon tir nhém bao gém DUVV, EBLV-1, EBLV-2, ABLV,
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[RKV, KHUV, ARAV, LBV, MOK, SHIV, BBLV, WCBYV va IKOV, ¢¢ gia tri ICso
nhé hon 10000 ng/ml.

Tét hon néu, khang thé dugc phan 1ap, cc bién thé khang thé va cdc méanh lién
két khang nguyén ciia n6 trung hoa lay nhiém lyssavirut cta it nhét 55%, tot hon 12 it
nhat 60%, t6t hon nita néu trung hoa it nhat 65%, tot nhit 1a it nhit 68% va dic biét tét
néu trung hoa it nhit 70% céc chiing lyssavirut khong phai RABV dugc chon tir nhém
bao gdm DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK,
SHIV, BBLV va WCBV c¢6 gi4 tri ICso nhd hon 10000 ng/ml. T4t hon nita néu, khang
thé duoc phén l4p, cac bién thé khang thé va cac manh lién két khang nguyén ctia nd
trung hoa 1ay nhiém lyssavirut cta it nhét 55%, t6t hon 1a it nhit 60%, t6t hon nita néu
trung hoa it nhat 65%, t6t nhét 13 it nhAt 68% va dic biét tdt néu trung hoa it nhit 70%
cac ching lyssavirut khong phai RABV dugc chon tir nhém bao gdbm DUVV, EBLV-
1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK, SHIV, BBLV, WCBV va
IKOV ¢6 gia tri ICso nhé hon 10000 ng/ml.

Tét hon nita néu, 12 ching dau tién dugc trinh bay trong bang 1 (nghia 14 tir
ABLV/Australia/doi/9810AUS-1998/V1039-2011 dén MOK/MOK) dugc thir nghiém
nhu 14 cac virut 1y nhiém, trong d6, cic ching con lai dugc trinh bay trong bang 1
(nghia 1a tr Virut doi Shimoni/SHIV dén Lyssavirut Ikoma/IKOV) dugc thir nghiém
nhu 13 c4c virut dang gid. Do do, t5t hon néu mét ching duge xem nhu 13 trung hoa
mdt virut ndo d6 dbi véi virut 1ay nhiém néu c6 gia tri ICso nhé hon 10000 ng/ml va

dbi v6i virut dang gia néu c6 gia tri ICe0 nhé hon 10000 ng/ml.

Do d6, theo mdt phuong &n vu ti€n, sang ché d xuit mot khang thé dugc phan
1ap, c4c bién thé khang thé va cac manh lién két khang nguyén cia né, trung hoa 14y
nhiém lyssavirut gdy ra béi (i) RABV va (ii) it nhét 50% trong sb tit ca chung
lyssavirut ~ khong phdi RABV  duge chon tr nhém  bao gdm
ABLV/Australia/doi/9810AUS-1998/V1039-2011/ABLV, 98010/ABLV, 1301
Lyssavirut doi Bokeloh /BBLV, 86132S8A /DUVV, DUVV/ Nam Phi/con
ngudi/961328A-1971/ RS639-2012/DUVYV, EBLV1a/Phdp/ doi/ 122938-2002/V3951
-2009/EBLV-1, EBLVI1b/Phdp/ doi/8918-1989/EBLV-1, EBLV2/Anh/doi/RV1332-
2002/V3951-2009/EBLV-2, 94112/EBLV-2, 02053/EBLV-2, 8619/LBV,
MOK/MOK, Virut doi Shimoni/SHIV, Virut doi Cap-ca phuong Tay/WCBV,
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Lyssavirut doi Australia/RV634/ABLV, virut Aravan/ARAV, virut Duvenhage
RSA2006/DUVYV, virut Duvenhage ZIM86-RV 131/DUVYV, Lyssavirut doi chau Au
1.RV20/EBLV-1, Lyssavirut doi chau Au 1.RV9/EBLV-1, EBLV la/Phap/doi/
122938-2002/V3951-2009/EBL V-1, EBLV2/ ANH/doi/RV1332-2002/V3951-
2009/EBLV-2, Lyssavirut doi chdu Au 2.RV1787/EBLV-2, Lyssavirut doi chau Au
2.RV628/EBLV-2, Virut Irkut/IRKV, Virut Khujand/KHUV, 8619/LBV, Virut doi
Lagos NIG56-RVI/LBV, Virut doi Lagos SA2004/LBV, Virut Mokola
NIG68.RV4/MOK, Virut Mokola 98/071 RA36/MOK va Lyssavirut Ikoma /IKOV c6
gia tri ICso nhé hon 10000 ng/ml déi véi ABLV/Australia/doi/9810AUS-1998/V1039-
2011/ABLYV, 98010/ABLYV, 1301 Lyssavirut doi Bokeloh /BBLV, 86132SA /DUVYV,
DUVV/ Nam Phi/con nguoi/96132SA-1971/ RS639-2012/DUVYV, EBLV1a/Phéap/ doi/
122938-2002/V3951  -2009/EBLV-1, EBLVI1b/Phap/ doi/8918-1989/EBLV-1,
EBLV2/Anh/doi/RV1332-2002/V3951-2009/EBL V-2, 94112/EBLV-2, 02053/EBLV-
2, 8619/LBV, MOK/MOK dugc thtr nghiém nhu 1a virut 18y nhiém va c6 gia tri ICoo
nho hon 10000 ng/ml dbi véi Virut doi Shimoni/SHIV, Virut doi Cap-ca phuong Tay
/WCBV, Lyssavirut doi Australia/RV634/ABLV, virut Aravan/ARAV, virut
Duvenhage RSA2006/DUVV, virut Duvenhage ZIM86-RV 131/DUVYV, Lyssavirut
doi chdu Au 1.RV20/EBLV-1, Lyssavirut doi chau Au 1.RV9/EBLV-1, EBLV
la/Phap/doi/  122938-2002/V3951-2009/EBLV-1, EBLV2/ ANH/doi/RV1332-
2002/V3951-2009/EBLV-2, Lyssavirut doi chau Au 2.RV1787/EBLV-2, Lyssavirut
doi chau Au 2.RV628/EBLV-2, Virut Irkut/IRKV, Virut Khujand/KHUV, 8619/LBV,
Virut doi Lagos NIG56-RV1/LBV, Virut doi Lagos SA2004/LBV, Virut Mokola
NIG68.RV4/MOK, Virut Mokola 98/071 RA36/MOK va Lyssavirut Ikoma /IKOV

duoc thir nghiém nhu 13 virut dang gia.

Céac md ta sau diy vé sang ché, dic biét 1a cdc phuong 4n wu tién va céc khia
canh khéc, d& cap dén ca khang thé dugc phan lap, hodc manh lién két khang nguyén
clia no, trung hoa lay nhiém lyssavirut gdy ra boéi (i) RABV va (i) it nhit 50%
lyssavirut khong phai RABV dugc chon tir nhém bao gdbm DUVV, EBLV-1, EBLV-2,
ABLV, IRKV, KHUV, ARAV, LBV, MOK, SHIV, BBLV va WCBYV, c6 gia tri ICso
nhé hon 10000 ng/ml nhu duge mo ta & trén (bao gdm cac phurong 4n wu tién da md ta
& trén cta nd) ciing nhu d& cap dén khang thé dugc phan 1ap, cic manh lién két khang
nguyén cia né, trung hoa lay nhiém lyssavirut gdy ra boi (i) RABV va (ii) it nhat 50%
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trong s (tit ca) cac ching lyssavirut khong phai RABV dugc chon tir nhom bao gdm
DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK, SHIV,
BBLV va WCBYV, c6 gia tri ICso nho hon 10000 ng/ml nhu dugc md ta & trén (bao

gdm cac phuong an vu tién da mo td & trén cua no)

Tét hon néu, khang thé, hoidc cac manh lién két khang nguyén ciia n6, theo sdng
ché gin vé6i G protein (glycoprotein G) ctia RABV. Tt hon nira néu, khang thé, hodc
cic manh lién két khang nguyén cua nd, theo sing ché ciing gin véi G protein

(glycoprotein G) cua lyssavirut khong phai RABV.

Khang thé, bién thé khang thé hoic manh lién két khang nguyén ctia né theo
séng ché c6 cac gia tri ICso rét thdp. Cu thé 13, cdc khang thé c6 gid tri ICso bang 10000
ng/ml hodc 16n hon hau nhu khéng c6 hiéu qua in vivo. Do d6, cac khang thé theo
sang ché co 4i luc cao hoidc rit manh v6i RABV va cédc lyssavirut khong phai RABV
va nho d6 ching dic biét thich hgp véi viée ngin nglra va/hodc can trd it nhét mot
phan lay nhiém RABV va/hodc lyssavirut khong phai RABV va/hodc cic tac dung phu
ctia lay nhiém RABV va/hoic cic lyssavirut khong phai RABV.,

Dé x4c dinh gi tri ICsp trong céc thit nghiém trung hoa, c6 thé str dung virut lay
nhiém ho#c cic virut dang gia. Cac thir nghiém trung hoa 13 nhiing kién thie da biét
ddi v6i nhitng ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuét. Tuy nhién, t6t hon
néu sir dung thir nghiém trung hoa theo Wright, E. et al., Vaccine 27, 7178-7186,
2009, dugc Két hop vao day béng cach vién dan, dugc st dung dé danh gia virut gia
(pseudoviruses-PV). Déi v6i virut 14y nhidm t&t hon néu st dung “thtr nghiém trung
hoa virut v6i khang thé huynh quang” (FAVN) theo nhu Cliquet, F., et al., J. Immunol
Methods 212, 79-87, 1998., duoc két hop vao ddy bing cach vién dan, hodc st dung
“thtr nghiém trc ché diém huynh quang nhanh” (RFFIT) theo Smith, J. S., et al., Bull.
World Health Organ. 48, 535-541, 1973, duogc két hop vao ddy bang cach vién dan.

Nhin chung, thir nghiém trung hoa thuong do kha ning lay nhiém ctia virut bi
mét di qua phan g cua virut voi cdc khang thd dic hiéu. Thong thuong, mit kha
nang lay nhiém c6 nguyén nhén 1a do su can thiép cta cdc khing thé vao céc bude
nhén 1én cta virut bao gdm gén vao té bao dich, xAm nhép, va/hodc giai phong virut.
Céc vi du khong gi6i han vé thir nghiém trung hoa sau déy duoc dua ra dé minh hoa

nguyén ly: mot ndng do virut nhét dinh, vi du 50-100 TCDIDS50 (liéu gy nhiém 50%
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nudi cidy md) va cac ndng d6 khac cua khang thé duoc tron déu dudi cac diéu kién
thich hop, vi duy, trong 1 gio, tai nhiét do phong, va sau d6 tiém vao dich nudi céy té
bao dich thich hop, vi du céac té bao Hep-2 hodc céac té bao BHK-21 (baby hamster
kidney 21-than chudt ddng so sinh 21). C4c gid tri thuong & dang trén mdi ml dich
nudi céy t€ bao. Su c6 mit cha cac virut khong dugc trung hoa bi phat hién vi dy, sau
mot khoang thoi gian dinh truéde, vi du 1, 2, 3, 4, 5, 6, hodc 7 ngay, béng cach do hiéu
qua gly doc té bao clia virut (khong trung hoa) trén cac té bao dich, vi du, bang cach
str dung thtr nghiém phét quang dé dinh lvong kha ning séng s6t cua té bao, vi du nhu
thubc thir WST-1. Cang nhidu té bao dich khong bi chét hodc duge do kha ning sdng
s6t, cang nhiéu virut bi trung hoa béi khang thé. Higu qua do duoc thuong phu thude
vao ndng do: ndng d6 khang thé cang cao, cang nhiéu t& bao dugc giai ctru. Phu thude
vao dic tinh trung hoa cta khang thé, cac gia tri TCID50 ciing thay dbi, vi du, khang
thé ¢6 dic tinh trung hoa cao s& cin lwong (khang thé) it hon (dé, vi dy, thu duoc cling
mdt luong t& bao dich dugc “gidi clru” trong thir nghiém, nghia 1a cac té bao do dugc

khé ning sdng sot) so véi cac khang thé c¢6 dic tinh trung hoa thap hon.

Tét hon néu, khang thé theo sang ché c6 gia tri ICso (nghia 1a ndng do dé trung
hoa 50%) trong thir nghiém trung hoa virut 14y nhiém nhu duge mé ta & trén nhé hon
10000 ng/ml, tirc 13, ddi véi virut 14y nhiém, trong khi d6, trén cung khang thé, gia tri
ICoo (nghia 12 ndng do dé trung hoa 90%) trong thir nghiém trung hoa virut gia nhu

duge mo ta & trén nhé hon 10000 ng/ml, tirc 13 lién quan dén virut gia.

Hon nita, t6t hon néu, khang thé hodc cdc manh lién két khang nguyén cla né,
theo sang ché trung hoa 1y nhiém lyssavirut gy ra bdi it nhit 70% lyssavirut khong
nhém I phai RABV dugc chon tir nhém bao gé)m DUVV, EBLV-1, EBLV-2, ABLV,
IRKV, KHUV, va ARAV, ¢6 gi4 tri ICsp nho hon 10000 ng/ml. T d6, “it nhat 70%”
cia cac loai da néu & trén c6 nghia 13 it nhit 5 trén 7 lodi. Su ldy nhiém mot loai
lyssavirut dugc xem 1a trung hoa véi gid tri ICso nhé hon 10000 ng/ml, néu it nhit mot
loai trong sd céc loai lyssavirut ndy dwgc trung hoa véi gid tri ICso nho hon 10000
ng/ml. T6t hon néu, khang thé duoc phan lap, cac bién thé khéng thé, c4c manh lién
két khang nguyén ciia n6 trung hoa lay nhiém lyssavirut gdy ra boi it nhit 70%
lyssavirut khong phai RABV nhém I dugc chon tir nhém bao gébm DUVV, EBLV-1,
EBLV-2, ABLV, IRKV, KHUV, ARAV va BBLV c¢6 gié tri ICso nhé hon 10000
ng/ml. Tt d6, “it nhéit 70%” ctia cac loai di néu & trén c6 nghia 1a it nhét 6 trén § loai.
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Su lay nhiém mot loai lyssavirut dugc xem 13 trung hoa véi gia tri ICso nhd hon 10000
ng/ml, néu it nhat mdt loai trong sd cac chung lyssavirut nay duge trung hoa véi gia tri

ICs0 nho hon 10000 ng/ml.

T6t hon néu, cac khang thé duoc phan 14p, cic bién thé khang thé, cac manh
lién két khang nguyén ctia n6 trung hoa 1dy nhidm lyssavirut gy ra boi it nhit 75%, tdt
hon néu it nhit 80%, t5t hon nira 1a it nhit 82% lyssavirut khong phai RABV nhém I
duoc chon tir nhém bao gém DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, va
ARAV, c¢6 gié tri ICso nho hon 10000 ng/ml. Tét hon nita néu, cc khang thé dugc
phan 14p, c4c bién thé khang thé, cac manh lién két khang nguyén ctia né trung hoa lay
nhiém lyssavirut gdy ra béi it nhat 75%, t6t hon néu it nhat 80%, t6t hon nita néu it
nhit 82% lyssavirut khong phai RABV nhoém I dwgc chon tir nhém bao gdm DUVYV,
EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV va BBLV, ¢6 gia tri ICso nhé hon
10000 ng/ml.

Theo mdt phuong an khic duoc wu tién, khang thé hodc cdc manh lién két
khéng nguyén ciia n6, theo sang ché trung hoa lay nhiém lyssavirut gay ra béi it nhat
70% cac ching lyssavirut khong phai RABV nhém I duoc chon tir nhém bao gdm
DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, va ARAV, c¢6 gié tri ICso nhé hon
10000 ng/ml. T d6, “it nhit 70% cac chung lyssavirut khong phai RABV nhém I
duogc chon tir nhém bao gé)m DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, va
ARAV” @8 cap dén tit ca cac chung trong 7 loai dugc dé cip (nghia 13, tit ca cac
chung dai dién cho 100% va sb ching duoc trung hoa cé gia tri ICso nhé hon 10000
ng/ml dai dién cho sd phén tram twong Gng). Tt hon néu, khang thé dugc phan lap,
céc bién thé khang thé, cac manh lién két khang nguyén cia né trung hoa lay nhidm
lyssavirut gdy ra boi it nhit 70% céc ching lyssavirut khong phai RABV nhém I duoc
chon tir nhém bao gdm DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV va
BBLYV c¢6 gia tri ICso nhé hon 10000 ng/ml. Tir d6, “it nhat 70% céc ching lyssavirut
khong phai RABV nhém I dugc chon tir nhém bao gdm DUVV, EBLV-1, EBLV-2,
ABLV, IRKV, KHUV, ARAV va BBLV” d cdp dén tt ca cac ching trong s 8 loai
duoc dé cap (nghia 13, tit ca cac ching dai dién cho 100% va s chiing dugc trung hoa
¢6 gia tri ICso nhd hon 10000 ng/ml dai dién cho s6 phan tram tuong Gng). Tét hon
nita néu, 22 ching duoc dé cép trong bang 1 lién quan dén céac loai thuée nhom I duoc
str dung dé tinh ty 1& phan trim. Theo do6, néu it nhit 16 trén 22 ching duge trinh bay

-20-



40212

trong bang 1 lién quan dén loai thudc nhém I dugc trung hoa boi khang thé, cac bién
thé khang thé, cac manh lién két khang nguyén cta né, cé gia tri ICso nhé hon 10000
ng/ml, khang thé, bién thé khang thé, cic manh lién két khang nguyén cta né trung
hoa 14y nhidm gay ra bai it nhit 70% cic ching lyssavirut khéng phai RABV nhém I
duoc chon tir nhém bao gém DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUYV,
ARAV va BBLV, ¢6 gia tri ICso nho hon 10000 ng/ml. Tt hon néu, cic khing thé
dwoc phan 14p, cac bién thé khang thé, cdc manh lién két khang nguyén clia n6 trung
hoa 1y nhidm lyssavirut gy ra béi it nhat 75%, tt hon néu it nhat 80%, tot hon nita 12
it nhit 82% ching lyssavirut khong phai RABV nhém I dugc chon tir nhém bao gdm
DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, va BBLV c¢6 gia tri ICs
nhé hon 10000 ng/ml.

Theo phuong 4n wu tién khéc, cic khang thé dugc phén lap, cac bién thé khang
thé, cdc manh lién két khang nguyén cta né theo sang ché trung hoa lay nhiém
lyssavirut gdy ra béi it nhit 70% cac chung lyssavirut khong phai RABV nhém I duoc
chon tr nhém bao gE‘)m ABLV/Australia/doi/9810AUS-1998/V1039-2011/ABLV,
98010/ABLYV, 1301 Lyssavirut doi Bokeloh /BBLV, 86132SA /DUVV, DUVV/ Nam
Phi/con nguoi/96132SA-1971/ RS639-2012/DUVV, EBLV1a/Phap/ doi/ 122938-
2002/V3951 -2009/EBL V-1, EBLV1b/Phép/ doi/8918-1989/EBLV-1,
EBLV2/Anh/doi/RV1332-2002/V3951-2009/EBLV-2, 94112/EBLV-2, 02053/EBLV-
2, Lyssavirut doi Australia/RV634/ABLV, Virut Aravan/ARAV, Virut Duvenhage
RSA2006/DUVV, Virut Duvenhage ZIM86-RV 131/DUVV, Lyssavirut doi chau Au
1.RV20/EBLV-1, Lyssavirut doi chau Au 1.RV9/EBLV-1, EBLV la/Phap/doi/
122938-2002/V3951-2009/EBL V-1, EBLV2/ ANH/doi/RV1332-2002/V3951-
2009/EBLV-2, Lyssavirut doi chdu Au 2.RV1787/EBLV-2 va Lyssavirut doi chau Au
2.RV628/EBLV-2, Virut Irkut/IRKV, Virut Khujand/KHUV ¢é gid tri ICsp nhé hon
10000 ng/ml ddi véi ABLV/Australia/doi/9810AUS-1998/V1039-2011/ABLV,
98010/ABLYV, 1301 Lyssavirut doi Bokeloh /BBLV, 86132SA /DUVV, DUVV/ Nam
Phi/con ngu¢i/96132SA-1971/ RS639-2012/DUVV, EBLVl1a/Phap/ doi/ 122938-

2002/V3951 -2009/EBLV-1, EBLV1b/Phép/ doi/8918-1989/EBLV-1,
EBLV2/Anh/doi/RV1332-2002/V3951-2009/EBLV-2, 94112/EBLV-2 va

02053/EBLV-2, dugc thir nghiém nhu virut 1y nhiém va c6 gia tri ICso nhd hon 10000
ng/ml ddi véi Lyssavirut doi Australia/RV634/ABLV, Virut Aravan/ARAV, Virut
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Duvenhage RSA2006/DUVYV, Virut Duvenhage ZIM86-RV 131/DUVV, Lyssavirut
doi chdu Au 1.RV20/EBLV-1, Lyssavirut doi chau Au 1.RVY/EBLV-1, EBLV
la/Phap/doi/  122938-2002/V3951-2009/EBLV-1, EBLV2/ ANH/doi/RV1332-
2002/V3951-2009/EBLV-2, Lyssavirut doi chdu Au 2.RV1787/EBLV-2, Lyssavirut
doi chau Au 2.RV628/EBLV-2, Virut Irkut/IRKV va Virut Khujand/KHUV duge thir

nghiém nhu véi virut dang gia.

Trong sb cac lyssavirut, cu thé 13 cac lyssavirut nhom I, dic biét vu tién cac
khang thé, hoic manh lién két khang nguyén ctia nd, theo sang ché trung hoa lay
nhiém EBLV-1. Cu thé 13, khang thé hodc manh lién két khang nguyén cua no, theo
sang ché trung hoa 1ay nhidm gy ra béi it nhdt mot ching EBLV-1, t6t hon néu trung
hoa it nhit hai, t6t hon nita néu, trung hoa it nhét ba ching EBLV-1, vi du céc ching
EBLV-1 dugc trinh bay trong bang 1, c6 gia tri ICso nho hon 10000 ng/ml. Do d6, dac
biét wru tién néu mot hodc nhiéu ching EBLV-1 dwoc trung hoa & ca thir nghiém trung
hoa virut dang gia d3 md ta & trén va thir nghiém trung hoa virut 14y nhiém d3 mo ta &
trén. Tt hon nira néu, gia tri ICso trong thir nghiém trung hoa virut 14y nhiém nhé hon
10000 ng/ml va gi4 tri ICo trong thlt nghiém trung hoa virut dang gid nhé hon 10000
ng/ml.

Luu y, khong khang thé nao trong s cac khang thé don dong ngudi CR57,
CR4098 va RABI trong linh vuc k§ thuét truée dé ¢ thé trung hoa EBLV-1 (tham
khao Fig. 5 va 6). Tuy nhién, bénh dai do Lyssavirut doi chiu Au typ 1 xuét hién &
nhidu nude chiu Au va doi duoc liét ké 1a cac loai dugc bao vé & chau Au. Bénh gay
tir vong & ngudi va duge mo ta & chau Au sau mot vét doi cén. Tiém vacxin truée phoi
nhiém bénh dai va diéu tri sau phoi nhiém dugc khuyén dung cho nhiing ngudi co6
cong viée phai tiép xtic v6i doi va viée diéu tri cho nhiing du khach qubc té sau khi bi
doi cén ciing dugc khuyén céo sir dung (Stantic-Pavlinic M. (2005) Eurosurveillance,
Volume 10, Issue 11), tuy nhién, nhu duge thé hién trong cac Fig. 5 va 6, HRIG hiu
nhu khong trung hoa EBLV-1. Do d6, cin phai c¢6 khang thé (ngudi) trung hoa EBLV-
L.

Ciing dugc wu tién 13 cac khang thé hodc cac manh lién két khang nguyén cia
n6, theo sang ché trung hoa 1ay nhiém giy ra béi RABV CVS-11 ¢6 gia tri ICo bing
400 ng/ml hodc thap hon, t6t hon néu gi tri ICe 12 100 ng/ml hodc thdp hon, t&t hon
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néu gié tri ICso 12 50 ng/ml hodc thap hon, tét hon nita néu gia tri ICoo 12 1 ng/ml hozic
thdp hon. N6i cach khéac, ndng dd khang thé, cac manh lién két khang nguyén ctia n6
theo sang ché can dé trung hoa 90% (ICs) chimg RABV CVS-11 (ching virut thir
thach 11-challenge virus strain 11) 12 400 ng/ml hozc thap hon, t6t hon néu gia tri ICoo
13 100 ng/ml hozc thip hon, t5t hon nita néu gid tri ICeo 1a 50 ng/ml hoic thip hon t6t
nhit 12 1 ng/ml hodc thap hon, dic biét 13 trong thir nghiém trung hoa virut dang gia da
md ta & trén, va ciing dugc wu tién 13 trong thir nghiém trung hoa virut 14y nhiém

RFFIT d3 mo ta ¢ trén.

Nhin chung, t&t hon néu khang thé hodc manh lién két khdng nguyén cia nd
theo sang ché 1a khang thé don dong hoic manh lién két khang nguyén cia no. Trai
v6i khang thé da dong, khang thé don dong 1 cac khang thé don dic hiéu, nghia 12
ching gin véi mot quyét dinh khdng nguyén (epitop) cu thé. Do d6, tranh duoc lugng
16n lién két khong mong mudn va cac khang thé don dong duge xem 13 an toan hon so

v6i cac khang thé da dong.

T6t hon néu, khang thé theo sang ché, hoic manh lién két khang nguyén cua no,
1a khang thé ngudi, khang thé dong dong, khang thé don dong ngudi, khang thé duoc
tinh sach, khang thé chudi don, Fab, Fab’, F(ab")2, Fv hoic scFv.

Do d6, khang thé theo sang ché c6 thé 1a cac khang thé ngudi, khang thé don
dong, khang thé don dong ngudi, khang thé tinh sach hoic khing thé tai td hop. Sang
ché ciing dé xuit cac manh khang thé theo sang ché, dic biét 1a cac manh mang hoat
tinh gin két khang nguyén cia khang thé. Cdc manh di néu bao gdm, nhung khong chi
gigi han &, cdc khang thé chudi don, Fab, Fab’, F(ab')2, Fv hoic scFv. Mic du trong
ban mo ta, bao gém cd yéu clu bao h, c6 thé, & mot vai chd, dé clp rd rang dén (cac)
ménh lién két khang nguyén, (c4c) manh khang thé, (cac) bién thé va/hodc (cac) dan
xudt cta khang thé, ciling cin phai hiéu rang thuat ngit “khéng thé” hodc “khang thé
theo sang ché” bao gbm tét ca cic loai khang thé, cu thé 1a cac manh lién két khang
nguyén, (cic) manh khang thé, (cac) bién thé va (cac) dan xut ctia khang thé.

C6 thé thu duge cac manh cua khang thé theo sang ché tir cac khang thé bing
phuong phép bao gbém thily phin véi enzym, ching han nhu enzym pepsin hodc
papain, va/hodc cét dut lién két disulfit bing phan tng khir hoa hoc. Ngoai ra, c6 thé

thu duge cac manh khang thé bang tach nhan dong va biéu hién mot phan trinh tir ctia

-32-



40212

chudi ning hodc chudi nhe. “Céc manh” khang thé bao gém cac manh Fab, Fab’,
F(ab')2 va Fv. Sang ché ciing bao gdm c4c manh Fv chudi don (scFv) c6 ngudn gbc tir
chudi nhe va chudi ning ctia khang thé theo sang ché. Vi du, sang ché bao gdm mot
manh scFv ¢6 chira cic ving CDR tir khang thé theo sang ché. Sang ché ciing bao gdbm
cac momome va dime chudi nang hoic chudi nhe, cic khang thé c6 mdt ving chudi
ning, khang thé c6 mot viing chudi nhe, ciing nhu cac khang thé chudi don, vi du, Fv
chudi don trong d6 ving bién ddi chudi ning va chudi nhe duoc lién két bang lién két

peptit.

Cac manh khéng thé theo sang ché c6 thé truyén mdi twong tac don tri va da tri
va ¢6 nhiéu ciu tric khac nhau nhu da md ta & trén. Vi du, cic phéan tir scFv ¢ thé
duogc téng hop dé tao ra mot “triabody” hoa tri ba hodc mot “tetrabody” hoéa tri bén.
Céc phan tir scFv c6 thé bao gdbm mét doan thudc ving Fe thu dugce tir cac minibody
ludng tri. Ngoai ra, cac trinh tir theo sang ché c6 thé 12 thanh phan cta cac phén ti da
dic hiéu trong d6 céc trinh ty theo sang ché nhim t6i cac quyét dinh khang nguyén
(epitop) theo sang ché va cc ving khic ctia phan tir gin v6i cac dich khac. Cac phan
ttr duge 14y 1am vi du bao gdm, nhung khong chi gi6i han & Fab2 dic hiéu kép, Fab3
ddc hiéu ba, scFv dic hiéu kép, va cac diabody (Holliger va Hudson, 2005, Nature
Biotechnology 9: 1126-1136).

Nhin chung, khang thé theo sang ché, hodc manh lién két khang nguyén ciia n6
t6t hon néu c6 chtra (it nhit) ba ving CDR trén chudi ning va (it nhét) ba ving CDR
trén chudi nhe. Nhin chung, viing x4c dinh b trg (CDR) 14 viing siéu bién c6 mat trén
cac ving bién ddi chudi nang va cac viing bién ddi chudi nhe. Thong thuong, cic ving
CDR ctia chudi ning va chudi nhe da lién két ctia khang thé ciing nhau tao thanh thu
thé khang nguyén. Thong thuong, ba ving CDR (CDR1, CDR2, va CDR3) dugc sip
xép khong lién tiép nhau trong ving bién ddi. Do cac thy thé khang nguyén thudng
chtra hai ving bién ddi (trén hai chudi polypeptit khic nhau, tirc 13 chudi ning va
chudi nhe), nén c6 sau ving CDR cho mdi thu thé khing nguyén (chudi ning:
CDRHI1, CDRH2, va CDRH3; chudi nhe: CDRL1, CDRL2, va CDRL3). M6t phan ti
khang thé don thudong co hai thu thé khang nguyén va do d6 c6 chira 12 ving CDR.
Céac ving CDR trén chudi ning va/hodc chudi nhe c¢6 thé bi phan tich béi cac ving
sudn, trong d6 ving sudn (framework region -FR) 13 ving nim trén viing bién dbi it
“bién dbi” hon so véi vung CDR. Vi dy, mdt chudi (ho#c 1an luot mdi chudi) ¢ thé
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chtra bon ving sudn, ngdn cach bdi ba ving CDR.

Tét hon néu, cac vung CDR, dic biét 1a CDRH3, cta khéng thé theo séang ché
c¢6 ngudn gdc tir mot khang thé dwgc nghién ciru phat trién trén ngudi. Cu thé 13, cac
ving CDR, dic biét 1a CDRH3, cia khang thé theo sang ché 14 cac khing thé nguoi

hodc cac bién thé trinh ty chirc ning ctia no.

Trinh tu chudi nang va chudi nhe ctia mot vai khang thé theo sang ché, mdi
trinh t chira ba ving CDR trén chudi ning va ba viing CDR trén chudi nhe da duoc
x4c dinh. Vi tri cda cac axit amin CDR d3 dugc xac dinh theo nhu thé théng danh sb
IMGT. (IMGT: http://www.imgt.hodcg/; cf. Lefranc, M.-P. et al. (2009) Nucleic Acids
Res. 37, D1006-D1012). Céc trinh ty cda cdc vung CDR, cac chudi ning, cac chudi
nhe ciing nhu céc trinh ty cia phén tir axit nucleic ma hoéa cho ving CDR, chudi ning,
chudi nhe cta khang thé theo sang ché, tirc 13, mot vai khang thé theo sang ché, dugc
trinh bay trong phan danh sich trinh ty. Cac ving CDR trén chudi ning cla khang thé
cling lan lugt dugc dé cap dén nhu 1a CDRH1, CDRH2 va CDRH3. Tuong tyu, céac
viing CDR trén chudi nhe ctia khéng thé ciing 1an lugt duge dé cip dén nhu 13 CDRLI,
CDRL2 va CDRL3.

Tt hon néu, khang thé theo sang ché, hodc manh lién két khang nguyén ctia no,
bao g61n chudi ning c¢6 chira CDRH1, CDRH2 va CDRH3 va chudi nhe c6 chua
CDRL1, CDRL2 va CDRL3, trong d6 CDRH3 chudi nang chira mat trinh ty axit amin
twrong dong it nhit 80%, t6t hon néu twong dong it nhit 90% v&i céc trinh tw néu trong
SEQ ID NO: 3, 21, 39, 57,77, 95, 113, 131, 149, 167, 185, hodc 203, theo do6, dugc uu
tién hon néu cac trinh tu axit amin twong dong it nhit 80%, t6t hon 13 twong dong it
nhét 90% v&i trinh tu néu trong SEQ ID NO: 95 hodc 167. Tt hon néu, CDRH3 chudi
ning cua khang thé hodc ctia méanh lién két khang nguyén ciia no, c6 chira trinh ty axit
amin cua trinh tu néu trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131, 149, 167, 185,
hodc 203, tdt hon néu chira trinh tu néu trong SEQ ID NO: 95 hodc 167. Nhin chung,
sang ché ciing bao gdm khéang thé, hodc manh lién két khang nguyén cia né, c6 chudi
nang chta CDRH1, CDRH2 va CDRH3 va chudi nhe chtta CDRL1, CDRL2 va
CDRL3, trong do chudi nang CDRH3 chtra bién thé trinh ty axit amin so vé6i trinh tu
néu trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131, 149, 167, 185, hodc 203, theo
d6 cac bién thé trinh tu axit amin so véi trinh ty néu trong SEQ ID NO: 95 hoic 167
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duoc uvu tién hon. Tt hon néu, chudi ndng chira it nhét hai CDRH3 v6i mét CDRH3
chudi nang c6 trinh ty axit amin twong ddng it nhit 80%, tot hon néu twong ddng it
nhit 90% véi trinh tu néu trong SEQ ID NO: 95 va mot CDRH3 chudi ning c6 trinh tu
axit amin twong ddng it nhit 80%, tét hon néu twong ddng it nhat 90% véi trinh tu néu
trong SEQ ID NO:167. Céc bién thé trinh tu dugc dé cip & trén 13 cac bién thé trinh tu
chirc ning cu thé, vi du, trong d6 chuc niang gin két khang thé véi G protein

(glycoprotein G) cia RABV (va virut khong phdi RABV) dugc gilt nguyén.

DPuogc uvu tién hon réng, khang thé duoc phéan 18p theo séng ché, hodc manh lién
két khang nguyén ctia né c6 chudi ning chita CDR1, CDR2 va CDR3 va chudi nhe
chira CDR1, CDR2 va CDR3, trong d6 CDR3 chudi ning chira mot trinh tu axit amin
twong ddng it nhat 90%, vi du 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99% hodc 100% véi trinh tu néu trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131,
149, 167, 185, hoac 203, tdt hon néu tuong déng v6i trinh ty néu trong SEQ ID NO:
95 hodc 167. Tt hon nita néu chudi ning c6 it nhat hai CDRH3 véi mot CDRH3
chudi ning chira trinh ty axit amin néu trong SEQ ID NO: 95 va m$t CDRH3 chubi
nang chira trinh tu axit amin néu trong SEQ ID NO: 167. Cac bién thé trinh ty dugc dé
clp & trén 14 cac bién thé trinh tu chic ning cu thé, vi du, trong d6 chirc ning gan két
khéng thé v6i G protein (glycoprotein G) RABV (va virut khong phai RABV) duge
gilt nguyén.

Bang 2 d& cap dén cac sé SEQ ID cua 14n luot sau trinh ty axit amin cia ving
CDR trén chudi ning va chudi nhe, cta c4c khang thé duoc 1éy lam vi du trong sang
ché.

Bang 2. Cac sé SEQ ID ciia chudi polypeptit CDR cta khang thé dugc ldy lam

vi du theo sang ché.

S6 SEQ ID ctia chudi polypeptit CDR

CDRH1 |CDRH2 |CDRH3 |CDRL1 |CDRL2 |CDRL3
RVA122 1 2 3 o 5/6 7
RVA144 19 20 21 22 23/24 25
RVB185 37 38 39. 40 41/42 43
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RVB492 55 56 57 58 59/60 61
RVC3 75 76 77 78 79/80 &1
RVC20 93 94 95 96 97/98 99
RVC21 111 112 113 114 115/116 | 117
RVC38 129 130 131 132 133/134 | 135
RVC44 147 148 149 150 151/152 | 153
RVC58 165 166 167 168 169/170 | 171
RVC68 183 184 185 186 187/188 | 189
RVCl111 201 202 203 204 205/206 | 207

Céc bién thé khang thé ciing ndm trong pham vi clia séng ché. Do d6, céc bién
thé cta cac trinh tu trich dan trong sing ché ciing ndm trong pham vi clia sang ché.
Céc bién thé duoc d& cap & day 1a céc bién thé co chiic nang cu thé, vi du, trong do
chitc nang gin két cua khing thé v6i G protein (glycoprotein G) RABV (va virut
khong phai RABV) dugc gift nguyén. Cac bién thé nhu vay bao gdm céc bién thé ty
nhién duoc tao ra bai bot bién té bao sinh dudng in vivo trong qua trinh dap tng mién
dich hoic nudi cdy in vitro cac dong té bao B bit tir. Ngoai ra, cac bién thé c6 thé phat
sinh do sy thoai hoa ctia ma di truyén hodc c6 thé dugce tao ra do cac sai s6t trong qué

trinh phién ma hoac dich ma.

C6 thé thu duge cac bién thé cua trinh tu khang thé ¢6 4i luc va/hoic hidu luc
duoc cai thién bang cach sir dung cac phuong phap da biét trong linh vuc k§ thuit ma
sang ché dé cap va ciing nim trong pham vi clia sing ché. Vi du, c6 thé sir dung céc
dot bién thay thé axit amin dé thu dugc céc khéng thé c6 4i luc duge cai thién hon nita.
Ngoai ra, ¢6 thé tdi wu héa codon trong trinh tw nucleotit dé nang cao hiéu qua dich ma
trong hé théng biéu hién dé san xuit khéng thé. Ngoai ra, chudi polynucleotit gdm mot
trinh tu duoc tdi vu hoa v& do dic hidu khang thé hodc hoat tinh trung hoa bang cach
ap dung phuong phap tién héa truc tiép cho trinh tw axit nucleic bat ky cling nim trong

pham vi cia sang che.

Tét hon néu, trinh ty khang thé khac nhau c6 thé gop 70% hodc nhidu hon
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(nghia 13, 75%, 80%, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hogc nhiéu
hon) trinh ty axit amin twong ddng véi cac trinh ty trich din trong sang ché. Cac bién
thé nhu vAy thuong c6 do twong ddng véi cac trinh tu duge liét ké dudi day trong cac
ving CDR thudc ving bién ddi chudi ning (VH) va ving bién dbi chudi nhe (VL) 16n
hon so v&i ving sudn. Theo nhiing ngudi c6 kién thire trung binh trong linh vue ky
thuit ma sang ché dé cap, dot bién duge cho phép hon, nghia 13, han ché hoic khong
lam mét chirc nang (vi du, tinh dic hidu hoic kha ning trung hoa) trong ving suon so

v6i cac viung CDR.

Do d6, sang ché bao gom mot khang thé, hodc manh lién két khang nguyén cua
no, trong do viéc bién doi tir cac trinh ty dugc cung cap ¢ day duoc wu ti€n hon & (cac)
vung suon cia khang thé hodc & cdc goc axit nucleic mé hoa cho (cac) viung sudn clia

khang thé.

Trong sang ché nay, cac khang thé (khac nhau) da néu dugc wu tién hon, trong
d6 sb cac dot bién soma bi giam di (nghia 13, céc khang thé “dong mam”: quay trd lai
cAu hinh “dong mam”). Trinh ty dong mam cua khéang thé c6 thé dugc x4c dinh, vi du,
cing voi tham chiéu t6i co s& dir lidu IMGT (vi dy, theo IMGT VDJ va VI
assignments and rearrangement interpretation: http://www.imgt.org/; cf. Lefranc, M.-
P. et al. (2009) Nucleic Acids Res. 37, D1006-D1012) va cling c6 thé san xudt cac bién
thé khang thé “dong mam”, vi dy, bang cich téng hop gen hodc dot bién dinh huéng.
Dot bién soma & muc do thip 1am giam kha ning gy mién dich khang thé. Tét hon
néu, sb luong dot bién soma bi giam di trong ving sudn (FR) (nghia 14, khang thé
“ddong mam ving sudn”, ciing dugc dé cap dén & day nhu 1a cac bién thé FR-GL). Lan
lugt cac khang thé (khac nhau), hosic manh lién két khang nguyén cta no, va cac bién
thé FR-GL khéng c6 dot bién soma & viing suon dugc uu tién hon. Dic biét vu tién 1a
céc khang thé (khac nhau) da néu hodc manh lién két khéng nguyén ctia n6 va céc bién
thé FR-GL ¢6 it dot bién soma nhét c6 thé, trong d6 noi cach khac hoat tinh trung hoa
khong bi giam (so v6i khang thé tham chiéu/manh chta (nhidu) dot bién soma). No6i
cach khac, cac khang thé da néu khong bi giam hoat tinh trung hoa cua ching, do d6
ching c¢6 hi¢u luc va do rong phéan g rit 16n. Mit khac, kha ning gdy mién dich clia

khéng thé bi giam di dang ké.

Theo moét phuong an dugc wu tién, cic khing thé dugc phan 1ap hodic manh
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khang thé theo sang ché chura it nhit mot ving CDR c6 trinh tu twong ddng it nhat
95% v&i mot trong sb cac trinh ty néu trong SEQ ID NO: 1-7; 19-25, 37-43, 55-61, 75-
81, 93-99, 111-117, 129-135, 147-153, 165-171, 183-189, hodc 201-207. C4c trinh tu
axit amin trén ving bién ddi chudi ning cua khang thé theo sang ché ciing nhu cac
trinh ty axit nucleic ma hoéa ching duogc trinh bay trong bang trinh ty va sé SED ID
dudi ddy. Cac gdc axit amin twong (mg v6i sdu ving CDR va céc gbc axit nucleic ma

héa chiing dugc in dam.

Tt hon néu, khang thé dugc phan 14p hosc manh gin véi khang nguyén cia né,
theo sang ché chira mot hodc nhiéu CDR c¢6 trinh tu twong ddng it nhit 95% véi trinh
tu bAt ky trong s6 céc trinh tu néu trong SEQ ID NO: 1-7, 19-25, 37-43, 55-61, 75-81,
93-99, 111-117, 129-135, 147-153, 165-171, 183-189, va 201-207.

Tt hon néu, khang thé hoic manh lién két khang nguyén ciia nd, chira hai viing
CDR c6 trinh ty trong ddng it nhit 95% v&i trinh ty bét ky trong sb cac trinh tu néu
trong SEQ ID NO: 1-7, 19-25, 37-43, 55-61, 75-81, 93-99, 111-117, 129-135, 147-
153, 165-171, 183-189, hoic 201-207. Do d6, tét hon néu, khang thé hoic manh lién
két khang nguyén cta né, gdm (i) mot CDRHI c6 trinh tu twong ddng it nhit 95% véi
trinh tu bat ky trong sb céc trinh tu néu trongSEQ ID NO: 1, 19, 37, 55, 75, 93, 111,
129, 147, 165, 183 hodc 201 va CDRLI1 c¢6 trinh tu twong ddng it nhat 95% vdi trinh tyr
bét ky trong sb cac trinh ty néu trongSEQ ID NO: 4, 22, 40, 58, 78, 96, 114, 132, 150,
168, 186, hodc 204; (ii) mot CDRH2 c6 trinh ty tuong ddng it nhit 95% véi trinh tu
bét ky trong sb céc trinh tu néu trong SEQ ID NO: 2, 20, 38, 56, 76, 94, 112, 130, 148,
166, 184, hodc 202, va CDRL?2 c6 trinh ty twong ddng it nhit 95% vdi trinh tu bat ky
trong sb cac trinh tu néu trong SEQ ID NO: 5, 6, 23, 24, 41, 42, 59, 60, 79, 80, 97, 98,
115, 116, 133, 134, 151, 152, 169, 170, 187, 188, 205, hodc 206; hodc (iii) mot
CDRHS3 ¢6 trinh tu trong ddng it nhit 95% véi trinh tw bat ky trong s6 céc trinh tir néu
trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131, 149, 167, 185, hodc 203, va CDRL3
c6 trinh tu twong dong it nhit 95% véi trinh tur bat ky trong sb céc trinh tu néu trong

SEQ ID NO: 7, 25,43, 61, 81,99, 117, 135, 153, 171, 189, hoac 201.

Tét hon néu, khang thé hodc manh lién két khang nguyén ciia né, chira ba viing
CDR c¢6 trinh ty tuong ddng it nhit 95% véi trinh tu bat ky trong s6 cac trinh tu néu
trong SEQ ID NO: 1-7, 19-25, 37-43, 55-61, 75-81, 93-99, 111-117, 129-135, 147-
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153, 165-171, 183-189, va 201-207. Do d6, t&t hon néu, khang thé hosic manh lién két
khang nguyén cia né, gdm (i) mét CDRHI c6 trinh tu twong dong it nhat 95% véi
trinh tu bét ky trong sb cac trinh ty néu trong SEQ ID NO: 1, 19, 37, 55, 75, 93, 111,
129, 147, 165, 183 hoac 201, mot CDRH2 ¢6 trinh tu tuong dﬁ“)ng it nhét 95% véi trinh
tu bt ky trong sé cac trinh ty néu trong SEQ ID NO: 2, 20, 38, 56, 76, 94, 112, 130,
148, 166, 184, hodc 202; va mdt CDRH3 ¢6 trinh ty twong ddng it nhit 95% véi trinh
tir bat ky trong sd cac trinh tu néu trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131,
149, 167, 185, hodc 203 hogc (ii) mét CDRLI c¢6 trinh tu twong ddng it nhat 95% vai
trinh tu bét ky trong sb cac trinh tu néu trong SEQ ID NO: 4, 22, 40, 58, 78, 96, 114,
132, 150, 168, 186, hodc 204, mot CDRL2 c¢6 trinh tr twong ddng it nhit 95% véi
trinh tir bt ky trong sb céc trinh tu néu trong SEQ ID NO: 5, 6, 23, 24, 41, 42, 59, 60,
79, 80, 97, 98, 115, 116, 133, 134, 151, 152, 169, 170, 187, 188, 205, hoic 206, va mét
CDRL3 ¢ trinh ty twong dong it nhit 95% vdi trinh tu bét ky trong s6 céc trinh tw néu
trong SEQ ID NO: 7, 25, 43, 61, 81,99, 117, 135, 153, 171, 189, hoic 201.

Tét hon néu, khang thé hodc manh lién két khang nguyén cia né, chira bon
ving CDR ¢6 mét trinh ty tuong ddng it nhit 95% véi trinh tu bét ky trong sb cac
trinh tu néu trong SEQ ID NO: 1-7, 19-25, 37-43, 55-61, 75-81, 93-99, 111-117, 129-
135, 147-153, 165-171, 183-189, va 201-207. Do d6, t6t hon néu, khang thé hoic
ménh lién két khang nguyén cia n6, gdbm (i) mét CDRHI c6 trinh ty tuong dong it
nhit 95% v6i trinh tu bat ky trong s6 cac trinh tu néu trong SEQ ID NO: 1, 19, 37, 55,
75,93, 111, 129, 147, 165, 183 hodc 201, mdt CDRH2 ¢6 trinh tu twong ddng it nhat
95% Vi trinh tu bat ky trong sb cac trinh tu néu trong SEQ ID NO: 2, 20, 38, 56, 76,
94, 112, 130, 148, 166, 184, hodc 202; va mdét CDRH3 c¢6 trinh tu twong dong it nhat
95% v6i trinh tu bat ky trong s6 céc trinh tu néu trong SEQ ID NO: 3, 21, 39, 57, 77,
95, 113, 131, 149, 167, 185, hogc 203 va mot CDRL c¢6 trinh tu twong ddng it nhat
95% Vi trinh tu bat ky trong sb c4c trinh ty néu trong SEQ ID NO: 4-6, 20-22, 36-38,
hodc 52-54; (ii) mot CDRL1 ¢6 trinh ty twong ddng it nhat 95% vdi trinh tw bt ky
trong sb céc trinh tr néu trong SEQ ID NO: 4, 22, 40, 58, 78, 96, 114, 132, 150, 168,
186, hogc 204, mot CDRL2 ¢6 trinh ty twong dong it nhit 95% véi trinh ty bat ky
trong sb céc trinh tu néu trong SEQ ID NO: 5, 6, 23, 24, 41, 42, 59, 60, 79, 80, 97, 98,
115, 116, 133, 134, 151, 152, 169, 170, 187, 188, 205, hodc 206, va mot CDRL3 ¢6

trinh tw twong ddng it nhit 95% vd&i trinh tu bét ky trong sb céc trinh ty néu trong SEQ
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ID NO: 7, 25, 43, 61, 81, 99, 117, 135, 153, 171, 189, hodc 201 va CDRH c¢6 trinh tu
twong dong it nhit 95% véi trinh tw bit ky trong s cac trinh tw néu trong SEQ ID NO:
1-3, 19-21, 37-39, 55-57, 75-77, 93-95, 111-113, 129-131, 147-149, 165-167, 183-185
hodc 201-203, trong d6 CDRH3 ¢6 trinh tu twong ddng it nhit 95% véi trinh tu bét ky
trong s6 cac trinh tu néu trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131, 149, 167,
185, hodc 203 dugce uwu tién hon; (iii) mot CDRHI1 c6 trinh tu twong déng it nhat 95%
vé6i trinh tu bét ky trong sb cac trinh ty néu trong SEQ ID NO: 4, 22, 40, 58, 78, 96,
114, 132, 150, 168, 186, hodc 204 va mét CDRLI c¢6 trinh ty twong ddng it nhat 95%
v6i trinh tu bat ky trong s cac trinh ty néu trong SEQ ID NO: 4, 22, 40, 58, 78, 96,
114, 132, 150, 168, 186, hodc 204; va mot CDRH2 c6 trinh ty twong ddng it nhat 95%
v6i trinh ty bt ky trong sb cac trinh tu néu trong SEQ ID NO: 2, 20, 38, 56, 76, 94,
112, 130, 148, 166, 184, hodc 202 va mdt CDRL2 c¢6 trinh ty twong ddng it nhit 95%
vOi trinh tu bét ky trong sb céc trinh tu néu trong SEQ ID NO: 5, 6, 23, 24, 41, 42, 59,
60, 79, 80, 97, 98, 115, 116, 133, 134, 151, 152, 169, 170, 187, 188, 205, hodc 206;
(iv) mot CDRHI ¢6 trinh tw twong ddng it nhit 95% véi trinh tw bit ky trong s6 cac
trinh ty néu trong SEQ ID NO: 1, 19, 37, 55, 75, 93, 111, 129, 147, 165, 183 hodc 201
va mot CDRLI ¢6 trinh tu twong ddng it nhit 95% véi trinh tu bét ky trong s céc
trinh tu néu trong SEQ ID NO: 4, 22, 40, 58, 78, 96, 114, 132, 150, 168, 186, hodc
204; va mot CDRH3 c6 trinh ty twong déng it nhit 95% véi trinh tu bét ky trong sb
céc trinh tu néu trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131, 149, 167, 185, hodc
203 va mot CDRL3 ¢ trinh ty twong ddng it nhit 95% véi trinh tur bét ky trong sb cac
trinh ty néu trong SEQ ID NO: 7, 25, 43, 61, 81, 99, 117, 135, 153, 171, 189, hodc
201; hodc (v) mot CDRH2 c6 trinh tu tuong dé)ng it nhit 95% véi trinh tu bét ky trong
sb cac trinh tu néu trong SEQ ID NO: 2, 20, 38, 56, 76, 94, 112, 130, 148, 166, 184,
hodc 202, va mot CDRL2 ¢6 trinh tu twong ddng it nhit 95% véi trinh tu bét ky trong
s6 cac trinh tw néu trong SEQ ID NO: 5, 6, 23, 24, 41, 42, 59, 60, 79, 80, 97, 98, 115,
116, 133, 134, 151, 152, 169, 170, 187, 188, 205, hodc 206; va mot CDRH3 ¢6 trinh tu
twong ddng it nhat 95% véi trinh tu bat ky trong s6 céc trinh tw néu trong SEQ ID NO:
3, 21, 39, 57, 77, 95, 113, 131, 149, 167, 185, hodc 203 va mot CDRL3 c¢ trinh tu
twong dong it nhat 95% véi trinh tu bat ky trong sb céc trinh ty néu trong SEQ ID NO:
7,25,43,61, 81,99, 117, 135, 153, 171, 189, hodc 201.

Tét hon néu, khang thé hodc manh lién két khang nguyén cua nd, chira ndm
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vung CDR c¢6 mot trinh tu tuong ddng it nhat 95% véi trinh tur bét ky trong sb cac
trinh tu néu trong SEQ ID NO: 1-7, 19-25, 37-43, 55-61, 75-81, 93-99, 111-117, 129-
135, 147-153, 165-171, 183-189, va 201-207. Do d6, t&t hon néu, khang thé hoic
manh lién két khang nguyén ciia n6, gdm nam ving CDR dugc chon tir nhém bao gbm
mdt CDRHI1 ¢6 trinh tu twong ddng it nhit 95% vdi trinh tu bat ky trong sd cac trinh
tu néu trong SEQ ID NO: 1, 19, 37, 55, 75, 93, 111, 129, 147, 165, 183 hodc 201, mot
CDRH2 ¢6 trinh tu twong ddng it nhit 95% véi trinh tw bét ky trong s6 céc trinh tu néu
trong SEQ ID NO: 2, 20, 38, 56, 76, 94, 112, 130, 148, 166, 184, hodc 202; va mot
CDRH3 c6 trinh tu trong ddng it nhit 95% véi trinh tu bét ky trong s6 céc trinh tw néu
trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131, 149, 167, 185, hodc 203, mot
CDRLI c6 trinh tu twong ddng it nhit 95% véi trinh tw bét k¥ trong sb cac trinh tur néu
trong SEQ ID NO: 4, 22, 40, 58, 78, 96, 114, 132, 150, 168, 186, hodc 204, mdt
CDRL2 c6 trinh tur twong ddng it nhit 95% véi trinh tu bat ky trong sb cac trinh tu néu
trong SEQ ID NO: 5, 6, 23, 24, 41, 42, 59, 60, 79, 80, 97, 98, 115, 116, 133, 134, 151,
152, 169, 170, 187, 188, 205, hodic 206, v mdt CDRL3 c6 trinh tw twong dong it nhat
95% voi trinh tu bét ky trong sb cac trinh tu néu trong SEQ ID NO: 7, 25, 43, 61, 81,
99, 117, 135, 153, 171, 189, hodc 201.

Tét hon néu, khang thé hodc manh lién két khang nguyén cla né, chira sdu
ving CDR véi mdt trinh tu twong ddng it nhit 95% vai trinh tu bét ky trong s6 cac
trinh tu néu trong SEQ ID NO: 1-7, 19-25, 37-43, 55-61, 75-81, 93-99, 111-117, 129-
135, 147-153, 165-171, 183-189, va 201-207. Do d6, t6t hon néu, khing thé hoic
méanh lién két khang nguyén cta n6, gdbm séu ving CDR dugc chon tir nhém bao gbm
mdt CDRHI c¢6 trinh tu twong ddng it nhit 95% véi trinh tu bét ky trong sb céc trinh
tu néu trong SEQ ID NO: 1, 19, 37, 55, 75, 93, 111, 129, 147, 165, 183 hodc 201, mot
CDRH2 ¢6 trinh tu trong ddng it nhit 95% vdi trinh tu bét ky trong sb cac trinh ty néu
trong SEQ ID NO: 2, 20, 38, 56, 76, 94, 112, 130, 148, 166, 184, hodc 202; va mot
CDRH3 ¢ trinh tu trong ddng it nhit 95% véi trinh tw bat ky trong s6 céc trinh trr néu
trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113, 131, 149, 167, 185, hodc 203, mot
CDRLI1 ¢ trinh tu twong ddng it nhit 95% véi trinh tu bét ky trong sd cac trinh tu néu
trong SEQ ID NO: 4, 22, 40, 58, 78, 96, 114, 132, 150, 168, 186, hodc 204, mot
CDRL2 ¢6 trinh tir twong ddng it nhit 95% véi trinh tu bét ky trong sb cac trinh tu néu
trong SEQ ID NO: 5, 6, 23, 24, 41, 42, 59, 60, 79, 80, 97, 98, 115, 116, 133, 134, 151,
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152, 169, 170, 187, 188, 205, hodc 206, va mdt CDRL3 ¢6 trinh ty tuong déng it nhét
95% véi trinh tu bat ky trong sb cac trinh ty néu trong SEQ ID NO: 7, 25, 43, 61, 81, °
99, 117, 135, 153, 171, 189, hodc 201. Tét hon nita néu, khang thé hogc manh lién két
khéng nguyén cua no, gbm: (i) cac trinh trr axit amin CDRH1, CDRH2, va CDRH3
chudi ning va cic trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe tuong
déng it nhét 80%, t6t hon 1a tuong déng it nhat 90% lan luot véi céc trinh tu axit amin
néu trong SEQ ID NO: 1-5 va 7 hodc véi cac trinh tyr axit amin néu trong SEQ ID NO:
1-4 va 6-7; (ii) céc trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi ning va céc
trinh tu axit amin CDRL1, CDRL2, va CDRL3 chudi nhe twong ddng it nhit 80%, t5t
hon la tuong ddng it nhit 90% lan lugt véi cac trinh tu axit amin néu trongSEQ 1D
NO: 19-23 va 25 hoic 14n luogt véi cac trinh tur axit amin néu trong SEQ ID NO: 19-22
va 24-25; (iii) cac trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi ning va céc
trinh t axit amin CDRL1, CDRL2, va CDRL3 chudi nhe twong ddng it nhit 80%, tt
hon 13 twong ddng it nhit 90% 14n luot voi c4c trinh tu axit amin néu trong SEQ ID
NO: 37-41 va 43 hoic v6i céc trinh tu axit amin néu trong SEQ ID NO: 37-40 va 42-
43; (iv) cac trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi niing va cic trinh tu
axit amin CDRL1, CDRL2, va CDRL3 chudi nhe tuong dﬁ‘)ng it nhat 80%, t6t hon 1a
twong ddng it nhit 90% lan lugt véi céc trinh tu axit amin néu trong SEQ ID NO: 55-
59 va 61 hodc voi céc trinh tu axit amin néu trong SEQ ID NO: 55-58 va 60-61; (v)
cic trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi niang va cic trinh tu axit
amin CDRL1, CDRL2, va CDRL3 chudi nhe tvong ddng it nhét 80%, tot hon 1a twong
~ ddng it nhit 90% lan lugt véi céc trinh tu axit amin néu trong SEQ ID NO: 75-79 va
81 ho#ic v6i céc trinh ty axit amin néu trong SEQ ID NO: 75-78 va 80-81; (vi) céc
trinh tuy axit amin CDRH1, CDRH2, va CDRH3 chudi ning va céc trinh ty axit amin
CDRL1, CDRL2, vi CDRL3 chudi nhe twong ddng it nhit 80%, tét hon 13 twong ddng
it nht 90% lan lugt véi cac trinh ty axit amin néu trong SEQ ID NO: 93-97 va 99
hodc véi céc trinh ty axit amin néu trong SEQ ID NO: 93-96 va 98-99; (vii) cac trinh
tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va céc trinh ty axit amin
CDRL1, CDRL2, va CDRL3 chudi nhe twrong dong it nhét 80%, t6t hon 13 trong dong
it nhat 90% ln luot voi cac trinh tu axit amin néu trong SEQ ID NO: 111-115 va 117
hodc véi céc trinh ty axit amin néu trong SEQ ID NO: 111-114 va 116-117; (viii) cac
trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ndng va cic trinh ty axit amin
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CDRL1, CDRL2, va CDRL3 chudi nhe twong ddng it nhat 80%, tét hon 14 tuong ddng
it nhat 90% 14n luot voi cac trinh tu axit amin néu trong SEQ ID NO: 129-133 va 135
ho#ic véi céc trinh tu axit amin néu trong SEQ ID NO: 129-132 va 134-135; (ix) cac
trinh tu axit amin CDRH1, CDRH2, vd CDRH3 chudi ning va c4c trinh ty axit amin
CDRL1, CDRL2, v CDRL3 chudi nhe twong ddng it nhit 80%, t6t hon 13 twong dong
it nhat 90% 14n lugt v6i céc trinh tu axit amin néu trong SEQ ID NO: 147-151 va 153
ho#ic véi cdc trinh ty axit amin néu trong SEQ ID NO: 147-150 va 152-153; (x) céc
trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va c4c trinh ty axit amin
CDRL1, CDRL2, v CDRL3 chudi nhe tvong ddng it nhit 80%, tét hon 1a trong dong
it nhat 90% Ian lugt v6i cac trinh tu axit amin néu trong SEQ ID NO: 165-169 va 171
hodc véi cac trinh tu axit amin néu trong SEQ ID NO: 165-168 va 170-171; (xi) cac
trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi ning va cic trinh ty axit amin
CDRL1, CDRL2, vi CDRL3 chudi nhe twrong ddng it nhit 80%, tt hon 14 tuong dong
it nhat 90% lan lugt v&i cac trinh ty axit amin néu trong SEQ ID NO: 183-187 va 189
hodc véi céc trinh tu axit amin néu trong SEQ ID NO: 183-186 va 188-189; (xii) cac
trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va c4c trinh ty axit amin
CDRL1, CDRL?2, vA CDRL3 chudi nhe tvong ddng it nht 80%, tét hon 1a twong dong
it nhit 90% 1an luot v6i cac trinh ty axit amin néu trong SEQ ID NO: 201-205 va 207
hoiic véi céc trinh tu axit amin néu trong SEQ ID NO: 201-204 va 206-207.

Theo mdt phuong an dugce uu tién dic biét trong sing ché, khang thé dugc phan
1ap hodc manh lién két khang nguyén clia né theo sang ché, chira céc trinh ty axit amin
CDRHI1, CDRH2, va CDRH3 chudi ning va céc trinh tu axit amin CDRL1, CDRL2,
va CDRL3 chudi nhe tuong ddng it nhat 80%, t6t hon 1a trong ddng it nhit 90% lan
luot voi cac trinh tu axit amin néu trong SEQ ID NO: 93-97 va 99 hodc véi cac trinh
tu axit amin néu trong SEQ ID NO: 93-96 va 98-99.

Theo mot phuong an dugce uu tién khac trong sang ché, khang thé duoc phan
1ap hodc manh lién két khang nguyén ctia n6 theo sdng ché, chira céc trinh tu axit amin
CDRH1, CDRH2, va CDRH3 chudi ning va c4c trinh ty axit amin CDRL1, CDRL2,
va CDRL3 chudi nhe twong ddng it nhit 80%, t6t hon 1a twong ddng it nhit 90% lan
lugt véi cac trinh ty axit amin néu trong SEQ ID NO: 165-169 va 171 hodc véi cac
trinh tu axit amin néu trong SEQ ID NO: 165-168 va 170-171.
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Tét hon nita néu, khang thé dugc phan lap hodc manh lién két khang nguyén
cia né theo sang ché, chia: (i) céc trinh ty axit amin CDRH1, CDRH2, va CDRH3
chudi ning va céc trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe 14n luot 12
trinh ty néu trong SEQ ID NO: 1-5 va 7 hodc trong SEQ ID NO: 1-4 va 6-7; (ii) céc
trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va cdc trinh tu axit amin
CDRL1, CDRL2, va CDRL3 chudi nhe 14n lwot 12 trinh ty néu trong SEQ ID NO: 19-
23 va 25 hoidc trong SEQ ID NO: 19-22 va 24-25; (iii) c4c trinh ty axit amin CDRHI,
CDRH?2, va CDRH3 chudi ning va cic trinh ty axit amin CDRL1, CDRL2, va CDRL3
chudi nhe 1an lugt 13 trinh tv néu trong SEQ ID NO: 37-41 va 43 hodc trong SEQ ID
NO: 37-40 va 42-43; (iv) céc trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi
ning va céc trinh tu axit amin CDRL1, CDRL2, va CDRL3 chudi nhe lan luot 1 trinh
ty néu trong SEQ ID NO: 55-59 va 61 hodc trong SEQ ID NO: 55-58 va 60-61; (v) cac
trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi ning va cic trinh ty axit amin
CDRLI1, CDRL2, va CDRL3 chudi nhe 1an luot 14 trinh ty néu trong SEQ ID NO: 75-
79 va 81 hoic trong SEQ ID NO: 75-78 va 80-81; (vi) cdc trinh ty axit amin CDRHI,
CDRH2, va CDRH3 chudi ning va céc trinh ty axit amin CDRL1, CDRL2, va CDRL3
chudi nhe 14n lugt 13 trinh tw néu trong SEQ ID NO: 93-97 va 99 hodc trong SEQ ID
NO: 93-96 va 98-99; (vii) céc trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi
ning va céc trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe 14n luot 13 trinh
tu néu trong SEQ ID NO: 111-115 va 117 hogc trong SEQ ID NO: 111-114 va 116-
117; (ix) céc trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi ning va céc trinh
tu axit amin CDRL1, CDRL2, va CDRL3 chudi nhe 1an luot 12 trinh ty néu trong SEQ
ID NO: 147-150 ho#c trong SEQ ID NO: 152-153; (x) céc trinh tu axit amin CDRHI,
CDRH2, va CDRH3 chudi ning va cc trinh tu axit amin CDRL1, CDRL2, va CDRL3
chudi nhe 14n lugt 13 trinh tu néu trong SEQ ID NO: 165-169 hodc trong SEQ ID NO:
170-171; (xi) cac trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi ning va céc
trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe 14n luot 13 trinh ty néu trong
SEQ ID NO: 183-187 va 189 hodc trong SEQ ID NO: 183-186 va 188-189; (xii) cac
trinh tw axit amin CDRH1, CDRH2, va CDRH3 chudi ning va cic trinh ty axit amin
CDRLI1, CDRL2, va CDRL3 chudi nhe l4n luot 13 trinh ty néu trong SEQ ID NO:
201-205 va 207 hodc trong SEQ ID NO: 201-204 va 206-207.

Trong sd cac phuong 4n duge mo ta & trén, khang thé hodc manh lién két khang
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nguyén cuia no, theo sang ché chira it nhat mot ving CDR, nghia la chira m0t, hai, ba,
bbn, nim, sdu ving CDR d3 mo ta & trén, phuong an di néu dugc uu tién néu khang
thé, hoic manh lién két khang nguyén ciia n6 chira CDRH3 tuong dong it nhit 95%
vGi mot trinh tu trong sb céc trinh tu néu trong SEQ ID NO: 3, 21, 39, 57, 77, 95, 113,
131, 149, 167, 185, hodc 203.

T&t hon néu, khang thé duoc phin lap hoic manh lién két khang nguyén theo
sang ché chita mdt CDR1 chudi ning c6 trinh ty axit amin néu trong SEQ ID NO: 1,
19, 37, 55, 75, 93, 111, 129, 147, 165, 183 hodc 201 hodc cac bién thé trinh tu cta
ching; mt CDR2 chudi ning c6 trinh ty axit amin néu trong SEQ ID NO: 2, 20, 338,
56, 76, 94, 112, 130, 148, 166, 184, hoic 202 hodc cac bién thé trinh ty cla chung;
mot CDR3 chudi ning c6 trinh ty axit amin néu trong SEQ ID NO: 3, 21, 39, 57, 77,
95, 113, 131, 149, 167, 185, hodc 203 hodc céc bién thé trinh ty ciia ching. Theo cac
phuong 4n nhit dinh, khang thé hoic manh khéng thé nhu duoc dé cap dén & day gdm
mdt chudi ning chia trinh ty axit amin néu trong (i) SEQ ID NO: 1 cho CDRHI, SEQ
ID NO: 2 cho CDRH2 va SEQ ID NO: 3 cho CDRHS3, (ii) SEQ ID NO: 19 cho
CDRH1, SEQ ID NO: 20 cho CDRH2, va SEQ ID NO: 21 cho CDRH3, (iii) SEQ ID
NO: 37 cho CDRHI1, SEQ ID NO: 38 cho CDRH2, va SEQ ID NO: 39cho CDRH3,
(iv) SEQ ID NO: 55 cho CDRHI1, SEQ ID NO: 56 cho CDRH2, va SEQ ID NO: 57
cho CDRH3; (v) SEQ ID NO: 75 cho CDRHI1, SEQ ID NO: 76 cho CDRH2, va SEQ
ID NO: 77 cho CDRH3; (vi) SEQ ID NO: 93 cho CDRHI, SEQ ID NO: 94 cho
CDRH2, va SEQ ID NO: 95 cho CDRH3; (vii) SEQ ID NO: 111 cho CDRHI, SEQ
ID NO: 112 cho CDRH2, va SEQ ID NO: 113 cho CDRHS3; (viii) SEQ ID NO: 129
cho CDRHI1, SEQ ID NO: 130 cho CDRH2, va SEQ ID NO: 131 cho CDRH3; (ix)
SEQ ID NO: 147 cho CDRHI, SEQ ID NO: 148 cho CDRH2, va SEQ ID NO: 149
cho CDRH3; (x) SEQ ID NO: 165 cho CDRHI, SEQ ID NO: 166 cho CDRH2, va
SEQ ID NO: 167 cho CDRH3; (xi) SEQ ID NO: 183 cho CDRH1, SEQ ID NO: 184
cho CDRH2, va SEQ ID NO: 185 cho CDRH3; hogc (xii) SEQ ID NO: 201 cho
CDRH1, SEQ ID NO: 202 cho CDRH?2, va SEQ ID NO: 203 cho CDRH3.

Tét hon néu, khang thé hosic manh lién két khang nguyén theo sing ché chira

mot CDR1 chudi nhe ¢6 trinh ty axit amin néu trong SEQ ID NO: 4, 22, 40, 58, 78,

96, 114, 132, 150, 168, 186, hodc 204 hoic cac bién thé trinh ty cta ching; mot CDR2

chudi nhe ¢6 trinh tu axit amin néu trong SEQ ID NO: 5, 6, 23, 24, 41, 42, 59, 60, 79,
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80, 97, 98, 115, 116, 133, 134, 151, 152, 169, 170, 187, 188, 205, hodc 206 hodc cic
bién thé trinh tu cia ching; mot CDR3 chudi nhe ¢6 trinh tu axit amin néu trong SEQ
ID NO: 7, 25, 43, 61, 81, 99, 117, 135, 153, 171, 189, hodic 201 hogc céc bién thé trinh
tu cia ching. Theo céc phuong an nhét dinh, khang thé hoic manh khang thé nhu
duoc d& cap dén & day gdm mot chudi nhe chira trinh ty axit amin néu trong (i) SEQ
ID NO: 4 cho CDRLI1, SEQ ID NO: 5 hodc 6 cho CDRL2, va SEQ ID NO: 7 cho
CDRL3; (ii) SEQ ID NO: 22 cho CDRLI, SEQ ID NO: 23 hodc 24 cho CDRL2, va
SEQ ID NO: 25 cho CDRL3; (iii) SEQ ID NO: 40 cho CDRLI, SEQ ID NO: 41 hodc
42 cho CDRL2, va SEQ ID NO: 43 cho CDRL3; (iv) SEQ ID NO: 58 cho CDRLI,
SEQ ID NO: 59 ho#c 60 cho CDRL2, va SEQ ID NO: 61 cho CDRL3; (v) SEQ ID
NO: 78 cho CDRL1, SEQ ID NO: 79 hodc 80 cho CDRL2, va SEQ ID NO: 81 cho
CDRL3; (vi) SEQ ID NO: 96 cho CDRL1, SEQ ID NO: 97 hodc 98 cho CDRL2, va
SEQ ID NO: 99 cho CDRL3; (vii) SEQ ID NO: 114 cho CDRLI, SEQ ID NO: 115
hodc 116 cho CDRL2, va SEQ ID NO: 117 cho CDRL3; (viii) SEQ ID NO: 132 cho
CDRL1, SEQ ID NO: 133 hodc 134 cho CDRL2, va SEQ ID NO: 135 cho CDRL3;
(ix) SEQ ID NO: 150 cho CDRL1, SEQ ID NO: 151 hodc 152 cho CDRL2, va SEQ
ID NO: 152 cho CDRL3; (x) SEQ ID NO: 168 cho CDRLI, SEQ ID NO: 169 hoac
170 cho CDRL2, va SEQ ID NO: 171 cho CDRL3; (xi) SEQ ID NO: 186 cho CDRLI,
SEQ ID NO: 187 hoic 188 cho CDRL2, va SEQ ID NO: 189 cho CDRL3; hodc (xii)
SEQ ID NO: 204 cho CDRLI1, SEQ ID NO: 205 hodc 206 cho CDRL2, va SEQ ID
NO: 207 cho CDRL3.

Theo mdt phuong 4n khéc, sang ché bao gdm mot khang thé dugc phan 1ap
hozc manh lién két khang nguyén ciia né, ¢ cac trinh tu axit amin CDR1, CDR2 va
CDR3 chubdi ning va céc trinh ty axit amin CDR1, CDR2 va CDR3 chudi nhe lan luot
twong ddng it nhit 80%, vi du 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hodc 100% vai trinh tu
axit amin néu trong SEQ ID NO: 1-7, 19-25, 37-43, 55-61, 75-81, 93-99, 111-117,
129-135, 147-153, 165-171, 183-189, va 201-207.

Tét hon néu, khang thé hoic manh lién két khang nguyén cia n6, theo nhu
gRVAI122, gRVA144, gRVBI185, gRVB492, gRVC3, gRVC20, gRVC21, gRVC3S,
gRV(C44, gRVCS58, gRVC68, hodc gRVCIII, tdt hon néu theo nhu gRVC20 hodc
gRVC58. Tét hon nita néu, khang thé hoic manh lién két khang nguyén cta né 1a
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RVAI22, RVA144, RVB185, RVB492, RVC3, RVC20, RVC21, RV(C38, RVC44,
RVC58, RVC68, hodc RVC111, tét hon néu 1a RVC20 hodc RVCS5S.

Céc tac gia sang ché da phan 1ap mudi hai khéng thé don dong (mAb), duoc d&
cip dén & ddy 1a RVA122, RVA144, RVBI185, RVB492, RVC3, RVC20, RVC21,
RV(C38, RVC44, RVC58, RVC68, va RVC111 (tham khao céac vi du tir 1 dén 4). Dua
trén céc khang thé RVA122, RVA144, RVB185, RVB492, RVC3, RVC20, RVC21,
RVC38, RVC44, RVC58, RVC68, va RVCI11, cu thé 13 dua trén cac gen VH va VL
cia RVA122, RVAI144, RVBI185, RVB492, RVC3, RVC20, RVC2l, RVC38,
RVC44, RVC58, RVC68, va RVCI111, thudt ngt gRVA122, gRVA144, gRVBI35,
gRVB492, gRVC3, gRVC20, gRVC21, gRVC38, gRVC44, gRVC58, gRVC68, hodc
gRVCI111, nhu dugc dé cap dén o day dé cap 1An lugt dén cac khang thé “generic”,
hodc manh lién két khang nguyén cua nd, c6 cac trinh ty axit amin dic hi€u, dugc ma

hoa bai cac trinh tu nucleotit cu thé, nhu dugc néu bén dudi.

Nhu duogc sit dung & dy, “gRVA122” @& cap dén khang thé, hogc manh lién
két khang nguyén ctia né, c6 trinh ty axit amin CDRHI theo SEQ ID NO: 1, dugc ma
héa béi trinh tu nucleotit CDRHI theo SEQ ID NO: 8, mot trinh tyr axit amin CDRH2
theo SEQ ID NO: 2, dugc ma héa béi trinh tu nucleotit CDRH2 theo SEQ ID NO: 9,
mot trinh tu axit amin CDRH3 theo SEQ ID NO: 3, dugc ma hoa boi trinh ty nucleotit
CDRH3 theo SEQ ID NO: 10, mdt trinh ty axit amin CDRLI1 theo SEQ ID NO: 4,
dugc ma hoa bai trinh tu nucleotit CDRL1 theo SEQ ID NO: 11, mot trinh ty axit
amin CDRL2 theo SEQ ID NO: 5 hodc 6, dugc ma hoa bdi trinh tu nucleotit CDRL2
theo SEQ ID NO: 12 hoidc 13, & mot trinh ty axit amin CDRL3 theo SEQ ID NO: 7,
duoc ma héa béi trinh tw nucleotit CDRL3 theo SEQ ID NO:14. Ving bién ddi chudi
ning (Vi) ctia “gRVA122” ¢6 trinh ty axit amin theo SEQ ID NO: 15, dugc ma hoa
béi trinh tu nucleotit theo SEQ ID NO: 17, va vung bién d6i chudi nhe (VL) cla
“gRVA122” ¢6 trinh ty axit amin theo SEQ ID NO: 16, dugc ma hda baoi trinh ty
nucleotit theo SEQ ID NO: 18.

Nhu dugc st dung & ddy, “gRVA144” d& cap dén khang thé, hoic manh lién
két khang nguyén cuia no, c6 trinh ty axit amin CDRHI theo SEQ ID NO: 19, dugc ma

héa béi trinh tu nucleotit CDRH1 theo SEQ ID NO: 26, mot trinh ty axit amin
CDRH2 theo SEQ ID NO: 20, dugc ma hoa bdi trinh tu nucleotit CDRH2 theo SEQ
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ID NO: 27, mdt trinh tu axit amin CDRH3 theo SEQ ID NO: 21, dugc ma héa bédi
trinh ty nucleotit CDRH3 theo SEQ ID NO: 28, mdt trinh ty axit amin CDRL1 theo
SEQ ID NO: 22, dugc ma héa bai trinh ty nucleotit CDRL1 theo SEQ ID NO: 29, mot
trinh tu axit amin CDRL2 theo SEQ ID NO: 23 hoac 24, dugc ma hoa bai trinh tu
nucleotit CDRL2 theo SEQ ID NO: 30 hodc 31, va mdt trinh ty axit amin CDRL3 theo
SEQ ID NO: 25, dugc ma hoa boi trinh tu nucleotit CDRL3 theo SEQ ID NO: 32.
Ving bién ddi chudi ning (Vi) ciia “gRVA144” ¢6 trinh tu axit amin theo SEQ ID
NO: 33, dugec ma hoa boi trinh tu nucleotit theo SEQ ID NO: 35, va viing bién ddi
chudi nhe (VL) ctia “gRVA144” ¢6 trinh tu axit amin theo SEQ ID NO: 34, dugc ma
hoa bai trinh tu nucleotit theo SEQ ID NO: 36.

Nhu duoc sir dung & day, “gRVA185” dé& cip dén khang thé, hodc manh lién
két khang nguyén ctia nd, c6 trinh ty axit amin CDRHI theo SEQ ID NO: 37, dugc ma
hoa boi trinh ty nucleotit CDRHI1 theo SEQ ID NO: 44, mdt trinh ty axit amin
CDRH2 theo SEQ ID NO: 38, dugc ma héa béi trinh tw nucleotit CDRH2 theo SEQ
ID NO: 45, m6t trinh ty axit amin CDRH3 theo SEQ ID NO: 39, duoc mi hoa bdi
trinh tu nucleotit CDRH3 theo SEQ ID NO: 46, mdt trinh ty axit amin CDRL1 theo
SEQ ID NO: 40, dugc ma héa béi trinh ty nucleotit CDRL1 theo SEQ ID NO: 47, mét
trinh ty axit amin CDRL2 theo SEQ ID NO: 41 hodc 42, dugc ma héa béi trinh tu
nucleotit CDRL2 theo SEQ ID NO: 48 hodc 49, va mot trinh ty axit amin CDRL3 theo
SEQ ID NO: 43, dugc mi hoa béi trinh ty nucleotit CDRL3 theo SEQ ID NO: 50.
Ving bién ddi chudi ning (Vi) ctia “gRVAI185” ¢6 trinh ty axit amin theo SEQ ID
NO: 51, dugc mi hoa badi trinh ty nucleotit theo SEQ ID NO: 52, va vung bién dbi
chudi nhe (VL) ctia “gRVA185” ¢6 trinh ty axit amin theo SEQ ID NO: 53, dugc ma
héa béi trinh tu nucleotit theo SEQ ID NO: 54.

Nhu dugc st dung & day, “gRVA492” dé cap dén khéang thé, hodc manh lién
két khang nguyén ctia né, cé trinh ty axit amin CDRH1 theo SEQ ID NO: 55, dugc ma
hoéa boi trinh tu nucleotit CDRH1 theo SEQ ID NO: 62, mdt trinh ty axit amin
CDRH2 theo SEQ ID NO: 56, dugc ma hoéa bai trinh tu nucleotit CDRH2 theo SEQ
ID NO: 63, mdt trinh tu axit amin CDRH3 theo SEQ ID NO: 57, dugc ma héa boi
trinh tu nucleotit CDRH3 theo SEQ ID NO: 64, mot trinh tu axit amin CDRL1 theo
SEQ ID NO: 58, dugc ma héa bdi trinh ty nucleotit CDRL1 theo SEQ ID NO: 65, mdt
trinh tu axit amin CDRL2 theo SEQ ID NO: 59 hodc 60, dugc ma héa bdi trinh ty
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nucleotit CDRL2 theo SEQ ID NO: 66 hodc 67, va mdt trinh ty axit amin CDRL3 theo
SEQ ID NO: 61, dugc ma héa bai trinh ty nucleotit CDRL3 theo SEQ ID NO: 68.
Ving bién @i chudi ning (Vu) ctia “gRVA492” ¢6 trinh tu axit amin theo SEQ ID
NO: 69 hoic 70, dugc ma hoa bai trinh tu nucleotit theo SEQ ID NO: 72 hodc 73, va
viing bién dbi chudi nhe (VL) ciia “gRVA492” ¢6 trinh ty axit amin theo SEQ ID NO:
71, dugc ma hoa badi trinh tu nucleotit theo SEQ ID NO: 74.

Nhu duoc sir dung & ddy, “gRVC3” dé cap dén khang thé, hodc manh lién két
khang nguyén cda nd, cd trinh ty axit amin CDRHI1 theo SEQ ID NO: 75, dugc ma
héa bédi trinh tu nucleotit CDRH1 theo SEQ ID NO: 82, mdt trinh ty axit amin
CDRH2 theo SEQ ID NO: 76, dugc ma hoa boi trinh ty nucleotit CDRH2 theo SEQ
ID NO: 83, mot trinh tu axit amin CDRH3 theo SEQ ID NO: 77, dugc ma hoéa bdi
trinh tu nucleotit CDRH3 theo SEQ ID NO: 84, mdt trinh ty axit amin CDRL1 theo
SEQ ID NO: 78, dugc ma héa bai trinh tu nucleotit CDRL1 theo SEQ ID NO: 85, mot
trinh tu axit amin CDRL2 theo SEQ ID NO: 79 hodc 80, dugc ma hoéa bdi trinh tu
nucleotit CDRL2 theo SEQ ID NO: 86 hodc 87, va mot trinh tu axit amin CDRL3 theo
SEQ ID NO: 81, dugc ma héa béi trinh tu nucleotit CDRL3 theo SEQ ID NO: 88.
Ving bién ddi chudi nang (V) ctia “gRVC3” ¢6 trinh tur axit amin theo SEQ ID NO:
89, dugc ma héa béi trinh tu nucleotit theo SEQ ID NO: 91, va ving bién ddi chudi
nhe (Vi) cia “gRVC3” ¢6 trinh ty axit amin theo SEQ ID NO: 90, dugc ma hda bdi
trinh tu nucleotit theo SEQ ID NO: 92.

Nhu duge st dung & day, “gRVC20” dé cap dén khang thé, hodc manh lién két
khang nguyén cia no, cé trinh ty axit amin CDRH1 theo SEQ ID NO: 93, dugc ma
hoa boi trinh tu nucleotit CDRHI1 theo SEQ ID NO: 100, mdt trinh tu axit amin
CDRH2 theo SEQ ID NO: 94, dugc ma héa bai trinh tu nucleotit CDRH2 theo SEQ
ID NO: 101, mdt trinh tu axit amin CDRH3 theo SEQ ID NO: 95, dugc ma hoa bai
trinh tur nucleotit CDRH3 theo SEQ ID NO: 102, mdt trinh tu axit amin CDRL1 theo
SEQ ID NO: 96, dugc ma hoa bdi trinh ty nucleotit CDRL1 theo SEQ ID NO: 103,
mot trinh tu axit amin CDRL2 theo SEQ ID NO: 97 hodc 98, dugc ma hoa béi trinh tu
nucleotit CDRL2 theo SEQ ID NO: 104 hoac 105, va mdt trinh ty axit amin CDRL3
theo SEQ ID NO: 99, dugc ma hoa bdi trinh ty nucleotit CDRL3 theo SEQ ID NO:
106. Ving bién d6i chudi ning (Vi) ctia “gRVC20” ¢6 trinh ty axit amin theo SEQ ID
NO: 107, duogc ma héa boi trinh tu nucleotit theo SEQ ID NO: 109, va viing bién dbi

-49-



40212

chudi nhe (VL) cta “gRVC20” ¢6 trinh tu axit amin theo SEQ ID NO: 108, dugc ma
héa bai trinh tu nucleotit theo SEQ ID NO: 110.

Nhu duge st dung & ddy, “gRVC21” dé cip dén khang thé, hodc manh lién két
khang nguyén cia no, cé trinh ty axit amin CDRHI theo SEQ ID NO: 111, dugc ma
hoa bdi trinh tu nucleotit CDRH1 theo SEQ ID NO: 118, mdt trinh ty axit amin
CDRH2 theo SEQ ID NO: 112, dugc ma hoa bai trinh ty nucleotit CDRH?2 theo SEQ
ID NO: 119, mot trinh tuy axit amin CDRH3 theo SEQ ID NO: 113, dugc ma hoéa boi
trinh tu nucleotit CDRH3 theo SEQ ID NO: 120, mdt trinh tu axit amin CDRL1 theo
SEQ ID NO: 114, dugc mi héa béi trinh tu nucleotit CDRL1 theo SEQ ID NO: 121,
mot trinh ty axit amin CDRL2 theo SEQ ID NO: 115 hodc 116, dwgc ma héa bdéi trinh
tu nucleotit CDRL2 theo SEQ ID NO: 122 hoac 123, va mét trinh ty axit amin CDRL3
theo SEQ ID NO: 117, dugc ma héa boi trinh ty nucleotit CDRL3 theo SEQ ID NO:
124. Ving bién ddi chudi ning (Vn) ciia “gRVC21” ¢6 trinh ty axit amin theo SEQ ID
NO: 125, dugc ma héa bédi trinh tu nucleotit theo SEQ ID NO: 127, va vung bién dbi
chudi nhe (VL) ctia “gRVC21” ¢4 trinh ty axit amin theo SEQ ID NO: 126, dugc ma
héa bai trinh tu nucleotit theo SEQ ID NO: 128.

Nhu dugc st dung & dy, “gRVC38” d& cap dén khang thé, hodc manh lién két
khang nguyén cua no, cé trinh tu axit amin CDRH1 theo SEQ ID NO: 129, duoc méa
héa bdi trinh tw nucleotit CDRH1 theo SEQ ID NO: 136, mdt trinh ty axit amin
CDRH2 theo SEQ ID NO: 130, dugc ma héa boi trinh ty nucleotit CDRH2 theo SEQ
ID NO: 137, mot trinh ty axit amin CDRH3 theo SEQ ID NO: 131, dugc ma héa bdi
trinh ty nucleotit CDRH3 theo SEQ ID NO: 138, mét trinh tu axit amin CDRL1 theo
SEQ ID NO: 132, dugc ma hda bai trinh ty nucleotit CDRL1 theo SEQ ID NO: 139,
mdt trinh tu axit amin CDRL2 theo SEQ ID NO: 133 hodc 134, dugc mi hoa bdi trinh
tu nucleotit CDRL2 theo SEQ ID NO: 140 hodc 141, va mét trinh tu axit amin CDRL3
theo SEQ ID NO: 135, dugc ma héa bdi trinh ty nucleotit CDRL3 theo SEQ ID NO:
142. Ving bién ddi chudi ning (Vu) ctia “gRVC38” ¢6 trinh ty axit amin theo SEQ ID
NO: 143, dugc ma héa boi trinh tw nucleotit theo SEQ ID NO: 145, va ving bién doi
chudi nhe (VL) ctia “gRVC38” ¢6 trinh ty axit amin theo SEQ ID NO: 144, duoc mi
héa boi trinh tu nucleotit theo SEQ ID NO: 146.

Nhu duge st dung & ddy, “gRVC44” dé cap dén khang thé, hodc manh lién két
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khang nguyén cua no, c¢é trinh tu axit amin CDRHI1 theo SEQ ID NO: 147, duoc ma
héa boi trinh ty nucleotit CDRH1 theo SEQ ID NO: 154, mot trinh tu axit amin
CDRH?2 theo SEQ ID NO: 148, dugc ma héa boi trinh ty axit amin CDRH2 theo SEQ
ID NO: 155, mot trinh ty axit amin CDRH3 theo SEQ ID NO: 149, dugc ma hoa bai
trinh ty nucleotit CDRH3 theo SEQ ID NO: 156, mot trinh tu axit amin CDRL1 theo
SEQ ID NO: 150, dwgc ma hoa béi trinh tu nucleotit CDRL1 theo SEQ ID NO: 157,
mot trinh ty axit amin CDRL2 theo SEQ ID NO: 151 hodc 152, duoc ma héa bai trinh
ty nucleotit CDRL2 theo SEQ ID NO: 158 hodc 159, va mot trinh tu axit amin CDRL3
theo SEQ ID NO: 153, dugc ma héa bai trinh tu nucleotit CDRL3 theo SEQ ID NO:
160. Ving bién ddi chudi ning (Vi) ctia “gRVC44” ¢6 trinh tu axit amin theo SEQ ID
NO: 161, dugc ma hoa béi trinh ty nucleotit theo SEQ ID NO: 163, va ving bién dbi
chudi nhe (V1) cia “gRVC44” ¢6 trinh ty axit amin theo SEQ ID NO: 162, dugc ma
hoéa béi trinh tu nucleotit theo SEQ ID NO: 164.

Nhu dugc st dung & ddy, “gRVC58” @& cap dén khang thé, hodc manh lién két
khing nguyén cia nd, c6 trinh ty axit amin CDRHI1 theo SEQ ID NO: 165, dugc ma
héa bédi trinh tu nucleotit CDRHI1 theo SEQ ID NO: 172, mdt trinh tu axit amin
CDRH?2 theo SEQ ID NO: 166, dugc ma héa boi trinh tu nucleotit CDRH2 theo SEQ
ID NO: 173, mot trinh ty axit amin CDRH3 theo SEQ ID NO: 167, dugc ma hoa béi
trinh ty nucleotit CDRH3 theo SEQ ID NO: 174, mot trinh tu axit amin CDRL1 theo
SEQ ID NO: 168, dugc ma hda bai trinh tu nucleotit CDRL1 theo SEQ ID NO: 175,
mot trinh ty axit amin CDRL2 theo SEQ ID NO: 169 hodc 170, dugc ma hoa bai trinh
tu nucleotit CDRL2 theo SEQ ID NO: 176 hodc 177, va mot trinh tu axit amin CDRL3
theo SEQ ID NO: 171, dugc ma hoa boi trinh tu nucleotit CDRL3 theo SEQ ID NO:
178. Ving bién ddi chudi nang (Vu) ctia “gRVC58” ¢6 trinh tu axit amin theo SEQ ID
NO: 179, dugc ma hoa béi trinh tu nucleotit theo SEQ ID NO: 181, va ving bién dbi
chudi nhe (VL) cta “gRVC58” ¢6 trinh tu axit amin theo SEQ ID NO: 180, dugc ma
hoéa bdi trinh tu nucleotit theo SEQ ID NO: 182.

Nhu dugc str dung & day, “gRVC68” dé cap dén khang thé, hodc manh lién két
khang nguyén ctia n6, c6 trinh tu axit amin CDRH1 theo SEQ ID NO: 183, dugc ma
héa béi trinh ty nucleotit CDRH1 theo SEQ ID NO: 190, mét trinh ty axit amin
CDRH?2 theo SEQ ID NO: 184, dugc ma hda bdi trinh ty nucleotit CDRH2 theo SEQ
ID NO: 191, mét trinh ty axit amin CDRH3 theo SEQ ID NO: 185, dugoc mi hoéa béi
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trinh tuw nucleotit CDRH3 theo SEQ ID NO: 192, moét trinh ty axit amin CDRLI theo
SEQ ID NO: 186, dugc ma hoa bdi trinh ty nucleotit CDRL1 theo SEQ ID NO: 193,
moOt trinh ty axit amin CDRL2 theo SEQ ID NO: 187 hoac 188, dugc ma hda béi trinh
tu nucleotit CDRL2 theo SEQ ID NO: 194 hoac 195, va mdt trinh ty axit amin CDRL3
theo SEQ ID NO: 189, dugc ma hoa badi trinh ty nucleotit CDRL3 theo SEQ ID NO:
196. Ving bién ddi chudi ning (Vi) ciia “gRVC68” c6 trinh ty axit amin theo SEQ ID
NO: 197, duge ma héa béi trinh tu nucleotit theo SEQ ID NO: 199, va ving bién doi
chudi nhe (V1) ctia “gRVC68” ¢6 trinh tu axit amin theo SEQ ID NO: 198, dugc ma
héa badi trinh tu nucleotit theo SEQ ID NO: 200.

Nhu duge st dung & day, “gRVCI111” d& cap dén khang thé, hogic manh lién
két khang nguyén ciia n6, cé trinh ty axit amin CDRH1 theo SEQ ID NO: 201, dugc
ma héa béi trinh tu nucleotit CDRH1 theo SEQ ID NO: 208, mgt trinh ty axit amin
CDRH?2 theo SEQ ID NO: 202, dugc ma hda boi trinh tu nucleotit CDRH2 theo SEQ
ID NO: 209, mot trinh tu axit amin CDRH3 theo SEQ ID NO: 203, dugc mi hda béi
trinh tu nucleotit CDRH3 theo SEQ ID NO: 210, mét trinh ty axit amin CDRLI theo
SEQ ID NO: 204, dugc ma hoa baéi trinh ty nucleotit CDRL1 theo SEQ ID NO: 211,
mot trinh tu axit amin CDRL2 theo SEQ ID NO: 205 hodc 206, dugc ma hoa béi trinh
tu nucleotit CDRL2 theo SEQ ID NO: 112 hodc 213, va mét trinh tw axit amin CDRL3
theo SEQ ID NO: 207, dugc ma hoéa bdi trinh tu nucleotit CDRL3 theo SEQ ID NO:
214. Vung bién dbi chudi ning (Vu) ciia “gRVC111” ¢6 trinh ty axit amin theo SEQ
ID NO: 215, dugc ma hoa bdi trinh tu nucleotit theo SEQ ID NO: 217, va vung bién
d6i chudi nhe (VL) ctia “gRVC111” ¢6 trinh ty axit amin theo SEQ ID NO: 216, dugc
ma hoéa bai trinh tu nucleotit theo SEQ ID NO: 218.

Tét hon néu, cac khang thé theo gRVA122, gRVA144, gRVB185, gRVB492,
gRVC3, gRVC20, gRVC21, gRVC38, gRVC44, gRVC38, gRVC68, hodc gRVC111,
t6t hon nita néu theo gRVC20 va gRVC58 1a cic khang thé loai IgG1.

Tét hon néu, khang thé duoc phan 14p hodc manh lién két khang nguyén ciia n6
theo séng ché gém chudi ngng chira m{t hodc nhiéu (t&c 12 mot, hai hodc ba) CDR
chudi ning tr gRVAI122, gRVAI144, gRVBI85, gRVB492, gRVC3, gRVC20,
gRVC21, gRVC38, gRVC44, gRVC58, gRVC68, hoic gRVCII1I, t6t hon 13 tir
gRVC20 va gRVC58.
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Ciing dwoc uu tién hon 13 khang thé duoc phan lap hodc manh lién két khang
nguyén cta n6 theo sang ché gdm cac CDR chudi nhe tir gRVA122, gRVA144,
gRVB185, gRVB492, gRVC3, gRVC20, gRVC21, gRVC38, gRVC44, gRVCS5E,
gRVC68, hodc gRVC111, uvu tién hon la tir gRVC20 va gRVCS58.

Pugc wu tién, khang thé dugc phan 1ap hodc manh lién két khang nguyén cua
n6 theo sang ché chira ca ba ving CDR ctia khang thé RVC20 dugc liét ké trong bang
2 hodc tt ca cac ving CDR cua khang thé RVC58 da liét ké trong bang 2. Ngoai ra,
khang thé dugc phan 14p hoic manh lién két khang nguyén theo sang ché ciing c6 thé
chira tit ca cac ving CDR ctia khang thé RVA122 da liét ké trong bang 2. Ngoai ra,
khang thé dugc phan 1ap hozic manh lién két khang nguyén theo sang ché ciing co thé
chira tAt ca cic ving CDR cuia khang thé RVA144 da liét ké trong bang 2. Ngoai ra,
khang thé duoc phan 14p hodc manh lién két khang nguyén theo sang ché ciing c6 thé
chira tit ca cac ving CDR cia khang thé RVB185 d liét ké trong bang 2. Ngoai ra,
khang thé dugc phan 1ap hoic manh lién két khang nguyén theo sang ché ciing c6 thé
chtra tAt ca cac ving CDR ciia khang thé RVB492 di liét ké trong bang 2. Ngoai ra,
khang thé dugc phan 1ap hosic manh lién két khang nguyén theo sang ché ciing c6 thé
chta tit ca cac ving CDR cua khang thé RVC3 da liét ké trong bang 2. Ngoai ra,
khang thé dugc phan 14p hogc manh lién két khang nguyén theo sang ché ciing c6 thé
chira tt ca cac ving CDR ctia khang thé RVC21 da liét ké trong bang 2. Ngoai ra,
khang thé dugc phéan 1ap hodc manh lién két khang nguyén theo sang ché ciing c6 thé
chira tit ca cac ving CDR cia khang thé RVC38 da liét ké trong bang 2. Ngoai ra,
khéng thé dugc phan 1ap hodc méanh lién két khang nguyén theo séng ché ciing co thé
chira tit ca cac ving CDR cua khang thé RVC44 da liét ké trong bang 2. Ngoai ra,
khang thé dugc phan 14p hodc manh lién két khang nguyén theo sang ché ciing c6 thé
chira tit ca cac ving CDR cia khang thé RVC68 di liét ké trong bang 2. Ngoai ra,
khang thé dugc phan 14p hogic manh lién két khang nguyén theo sdng ché ciing c6 thé

chira tit c4 cac ving CDR ctia khéng thé RVC111 d3 liét ké trong bang 2.

Céc s6 SEQ ID cua trinh ty axit amin thudc ving bién dbi chudi ning (V) va
ving bién ddi chudi nhe trong khéng thé duoc 14y 1am vi du trong sang ché ciing nhu

cac s6 SEQ ID cua trinh tyr axit nucleic ma héa ching dugc trinh bay trong bang 3.

Bang 3: SO SED ID clia cac goc axit nucleic va axit amin thudc Vu va Vi cta
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céc khang thé duoc 1dy 1am vi du trong séng ché.

Axit amin ving | Axit amin ving | Axit  nucleic | Axit  nucleic
bién ddi chudi | bién dbi chudi |ving bién dbi|ving bién dbi
ning nhe chudi ning chudi ning

RVAI122 15 16 17 18

RVA144 33 34 35 36

RVBI185 51 52 53 54

RVB492 69 hodc 70 71 72 hodc 73 74

RVC3 89 90 91 92

RVC20 107 108 109 110

RVC21 125 126 127 128

RVC38 143 144 145 146

RVC44 161 162 163 164

RVC58 179 180 181 182

RVC68 197 198 199 200

RVCl111 215 216 217 218

Tét hon néu, khang thé dugc phan 1ap hoic manh lién két khang nguyén theo

sang ché gdbm mot ving bién ddi chudi ning c6 trinh ty axit amin twong ddng khoang
70%, 75%, 80%, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% véi
trinh ty trich dAn bat ky trong s cac trinh tw néu trong SEQ ID NO: 15, 33, 51, 69, 70,
89, 107, 125, 143, 161, 179, 197, hodc 215. Theo mot phuwong 4n khac, khang thé dugc

phén 14p hodc manh lién két khang nguyén theo séng ché gdbm mot ving bién ddi chudi

nhe ¢6 trinh ty axit amin tuong déng khoang 70%, 75%, 80%, 85%, 90%, 85%, 88%,
90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% véi trinh tu trich din bét ky trong
s6 cac trinh tu néu trong SEQ ID NO: 16, 34, 52, 71, 90, 108, 126, 144, 162, 180, 198,

hodc 216. Theo mot phwong an khéc nita, khang thé dugc phéan lap hoic ménh lién két
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khang nguyén theo sang ché gdbm mot ving bién d6i chudi ning hoic mdt ving bién
dbi chudi nhe c6 trinh tw axit amin twong ddng khoang 70%, 75%, 80%, 85%, 88%,
90%, 92%, 95%, 96%, 97%, 98%, 99% hoic 100% véi trinh ty trich din bét ky trong

s cac trinh duge trinh bay trong cac Fig tir 22 dén 33.

Céc Fig tir 22 dén 33 1an luot trinh bay céc trinh tw axit amin ca chudi ning va
chudi nhe trong céc khéang th8 RVA122, RVA144, RVBI185, RVB492, RVC3,
RVC20, RVC21, RVC38, RVC44, RVC58, RVC68, va RVCI111, cling nhu céc trinh
tu axit nucleic ma hoa chung. Trinh ty axit amin cua cdc ving CDR va cdc trinh ty axit
nucleic ma hoa cho cac ving CDR dugc in ddm trong khi cdc trinh ty axit amin cta
vung sudn va cac trinh ty nucleic mé héa cho ving suon dugc trinh bay bang kiéu chir

thing.

Tt hon néu, khang thé dugc phan 1ap hoic manh lién két khang nguyén ctia n6
theo sang ché gdm (i) mot ving bién ddi chudi ning co trinh tr twong ddng it nhit
80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% vdi trinh tu
axit amin néu trong SEQ ID NO: 15 va mot vung bién dbi chudi nhe c6 trinh tu twong
ddng it nhit 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hoic
100% vd6i trinh ty axit amin néu trong SEQ ID NO:16; hodc (ii) mot viung bién dbi
chudi ning c6 trinh tu twong dong it nhit 80%, vi dy, 85%, 88%, 90%, 92%, 95%,
96%, 97%, 98%, 99% hodc 100% voéi trinh ty axit amin néu trong SEQ ID NO: 33 va
mot ving bién ddi chudi nhe c6 trinh ty trong ddng it nhit 80%, vi du, 85%, 88%,
90%, 92%, 95%, 96%, 97%, 98%, 99% hoac 100% vo6i trinh ty axit amin néu trong
SEQ ID NO: 34; (iii) mot ving bién ddi chudi nang c6 trinh tu twong dong it nhit
80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% véi trinh ty
axit amin néu trong SEQ ID NO: 51 va mot vung bién dbi chudi nhe c6 trinh tw tuong
dong it nhat 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hoic
100% voi trinh tu axit amin néu trong SEQ ID NO: 52; hodc (iv) m{t vung bién ddi
chudi ning c6 trinh tu twong dong it nhit 80%, vi du, 85%, 88%, 90%, 92%, 95%,
96%, 97%, 98%, 99% hodc 100% véi trinh ty axit amin néu trong SEQ ID NO: 69 va
mdt ving bién ddi chudi nhe ¢6 trinh tu tuong ddng it nhat 80%, vi du, 85%, 88%,
90%, 92%, 95%, 96%, 97%, 98%, 99% hoac 100% v6i trinh tu axit amin néu trong
SEQ ID NO: 71; hodc (v) médt viing bién dbi chudi ning c6 trinh ty trong dong it nhat
80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% voi trinh tu
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axit amin néu trong SEQ ID NO: 70 va mdt ving bién ddi chudi nhe c6 trinh ty twong
ddng it nhat 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc
100% v6i trinh ty axit amin néu trong SEQ ID NO: 71; hodc (vi) m{t vung bién dbi
chudi ning c6 trinh tu trong ddng it nhat 80%, vi du, 85%, 88%, 90%, 92%, 95%,
96%, 97%, 98%, 99% hodc 100% vdai trinh ty axit amin néu trong SEQ ID NO: &9 va
Inétvﬁnglﬁén ddi chudi nhe co trinh tu tuong déngitnhét809@ vi du, 85%, 88%,
90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% vdi trinh ty axit amin néu trong
SEQ ID NO: 90; hodc (vii) mot vung bién dbi chudi ning co trinh tw twong déng it
nhét 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% vdi
trinh tu axit amin néu trong SEQ ID NO: 107 va mot vung bién dbi chudi nhe c6 trinh
tu twong dong it nhit 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99%
hoic 100% véi trinh tu axit amin néu trong SEQ ID NO: 108; hodc (viii) mot ving
bién dbi chudi ning c6 trinh tu twong ddng it nhit 80%, vi du, 85%, 88%, 90%, 92%,
95%, 96%, 97%, 98%, 99% hoac 100% v&i trinh ty axit amin néu trong SEQ ID NO:
125 va mét vung bién ddi chudi nhe ¢6 trinh tu twong déng it nhit 80%, vi du, 85%,
88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% vdi trinh ty axit amin néu
trong SEQ ID NO: 126; hodc (ix) mot vung bién ddi chudi ning c6 trinh ty twong dong
it nhét 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% vdi
trinh ty axit amin né€u trong SEQ ID NO: 143 va mot viung bién ddi chudi nhe c6 trinh
tu trong ddng it nhit 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99%
hodc 100% voi trinh tu axit amin néu trong SEQ ID NO: 144; hodc (x) mot vung bién
dbi chudi ndng c6 trinh tw twong ddng it nhit 80%, vi du, 85%, 88%, 90%, 92%, 95%,
96%, 97%, 98%, 99% hodc 100% vdai trinh ty axit amin néu trong SEQ ID NO: 161 va
mot ving bién ddi chudi nhe c6 trinh tyr twong dong it nhit 80%, vi du, 85%, 88%,
90%, 92%, 95%, 96%, 97%, 98%, 99% hoic 100% voi trinh ty axit amin néu trong
SEQ ID NO: 162; hodc (xi) mdt vung bién ddi chudi nang co trinh ty tuong déng it
nhét 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% voi
trinh tu axit amin néu trong SEQ ID NO: 179 va mdt vung bién ddi chudi nhe c6 trinh
tu trong ddng it nhat 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99%
ho#c 100% véi trinh ty axit amin néu trong SEQ ID NO: 180; hodc (xii) m{t viung bién
dbi chudi nang c6 trinh ty twong ddng it nhit 80%, vi du, 85%, 88%, 90%, 92%, 95%,
96%, 97%, 98%, 99% hodc 100% véi trinh tu axit amin néu trong SEQ ID NO: 197 va
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mdt ving bién dbi chudi nhe c6 trinh tu twong ddng it nhit 80%, vi du, 85%, 88%,
90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% vdi trinh tu axit amin néu trong
SEQ ID NO: 198; hoic (xiii) mot ving bién dbi chudi ning c6 trinh tu twong ddng it
nhit 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99% hodc 100% véi
trinh tu axit amin néu trong SEQ ID NO: 215 va m{t vung bién ddi chudi nhe c6 trinh
tir twong dong it nhit 80%, vi du, 85%, 88%, 90%, 92%, 95%, 96%, 97%, 98%, 99%
hodc 100% véi trinh tu axit amin néu trong SEQ ID NO: 216.

Tét hon nita néu, khang thé dugc phan 14p hoic manh lién két khang nguyén
theo sang ché gdm (i) mot ving bién ddi chudi ning chira trinh ty axit amin néu trong
SEQ ID NO: 15 va mot vung bién ddi chudi nhe chira trinh tu axit amin néu trong
SEQ ID NO: 16; hoic (i) mot ving bién ddi chudi ning chira trinh ty axit amin néu
trong SEQ ID NO: 33 va mot vung bién ddi chudi nhe chua trinh ty axit amin néu
trong SEQ ID NO: 34; hodc (iii) mdt vung bién dbi chudi ndng chira trinh ty axit amin
néu trong SEQ ID NO: 51 va mot viing bién ddi chudi nhe chira trinh ty axit amin néu
trong SEQ ID NO: 52; hodc (iv) m{t vung bién ddi chudi ngng chwra trinh tu axit amin
néu trong SEQ ID NO: 69 va mot vung bién ddi chudi nhe chua trinh ty axit amin néu
trong SEQ ID NO: 71; hodc (v) mot vung bién ddi chudi nang chua trinh ty axit amin
néu trong SEQ ID NO: 70 va mot vung bién ddi chudi nhe chtra trinh tu axit amin néu
trong SEQ ID NO: 71; hodc (vi) mdt vung bién dbi chudi ning chtra trinh tw axit amin
néu trong SEQ ID NO: 89 va mot vung bién ddi chudi nhe chira trinh tu axit amin néu
trong SEQ ID NO: 90; hodc (vii) mdt vung bién ddi chudi ning chira trinh ty axit amin
néu trong SEQ ID NO: 107 va médt vung bién ddi chudi nhe chira trinh ty axit amin
néu trong SEQ ID NO: 108; hodc (viii) mdt viung bién ddi chudi nang chua trinh ty
axit amin néu trong SEQ ID NO: 125 va mt vung bién ddi chudi nhe chua trinh ty
axit amin néu trong SEQ ID NO: 126; hodc (ix) mdt viung bién d6i chudi ning chira
trinh ty axit amin néu trong SEQ ID NO: 143 va mét ving bién dbi chudi nhe chira
trinh tu axit amin néu trong SEQ ID NO: 144; hodc (x) mot vung bién ddi chudi ning
chira trinh ty axit amin néu trong SEQ ID NO: 161 va mot vung bién ddi chudi nhe
chira trinh ty axit amin néu trong SEQ ID NO: 162; hodc (xi) mot vung bién d6i chudi
nang chia trinh ty axit amin néu trong SEQ ID NO: 179 va mdt vung bién dbi chudi
nhe chira trinh tu axit amin néu trong SEQ ID NO: 180; hodc (xii) mdt vung bién dbi

chudi ning chira trinh tu axit amin néu trong SEQ ID NO: 197 va mot ving bién dbi

-57-



40212

chudi nhe chira trinh ty axit amin néu trong SEQ ID NO: 198; hodc (xiii) mot ving
bién dbi chudi ning chira trinh ty axit amin néu trong SEQ ID NO: 215 va mdt ving

bién ddi chudi nhe chira trinh ty axit amin néu trong SEQ ID NO: 216.

Céc khang thé duoc iy 1am vi du trong sang ché bao gdm nhung khong chi
gidi han & RVA122, RVA144, RVB185, RVB492, RVC3, RVC20, RVC21, RVC38,
RVC44, RVC58, RVC68, hoic RVC111, tbt hon néu 14 RVC20 hoic RVC58. Tét hon
néu, khang thé hoic manh lién két khang nguyén cia n6, 12 khang thé theo gRVA122,
gRVAI144, gRVBI185, gRVB492, gRVC3, gRVC20, gRVC21, gRVC38, gRVC44,
gRVC58, gRVC68, hoic gRVCI111, tbt hon néu khang thé theo gRVC20 hoic
gRVCS58.

Khang thé, hoic manh lién két khang nguyén ctia né, theo séng ché ¢6 thé duge
sit dung trong phong ngira, diéu tri hoic lam giam 1iy nhiém gy ra béi RABV
va/hoic lyssavirut khong phai RABV, tét hon néu liy nhiém giy ra béi RABV
va/hodc lyssavirut khong phai RABV nhém I, t6t hon nita néu 14y nhidém giy ra béi
virut dai RABV va/hodc EBLV-1. Mb ta chi tiét hon v& viée sir dung céc khang thé
nay s€ dugc mo td bén dudi, vi du, truc tiép & bén duéi va trong phan noi v& duoc

pham va viéc st dung dugc pham.

Tét hon néu, viéc st dung khang thé, hodc manh lién két khang nguyén ctia n6
theo sang ché nhur d3 mo ta & trén, bao gdm viéc cung cAp khang thé dd néu duéi dang
két hop v6i mot khang thé don dong di phan lap khéc c6 kha ning trung hoa lay
nhiém lyssavirut va c¢6 chita mot CDRH3 chudi ning c6 trinh ty axit amin tvong déng
it nhét 12 80%, t5t hon néu twong ddng it nhat 90% véi trinh tu néu trong SEQ ID NO:
95 hodc SEQ ID NO: 167 va trong d6 c4 hai khang thé déu gén dic hiéu véi cac quyét
dinh khang nguyén (epitop) khac nhau trén glycoprotein G cia RABV. Khac thé con
lai, tirc 13 khang thé c¢6 kha ning trung hoa lay nhiém lyssavirut va c6 chira mot
CDRH3 chudi ning c6 trinh ty axit amin tvong ddng it nhéit 80%, t6t hon néu twong
déng it nhat 90% vdi trinh tu néu trong SEQ ID NO: 95 hodc SEQ ID NO: 167, cling

1a khang thé dugc vu tién hon theo séng ché.

Tt hon néu, khang thé con lai, tirc 1 khang thé trung hoa 1y nhiém lyssavirut
va ¢6 chira mdt CDRH3 chudi ning c6 trinh tu axit amin tuong dong it nhét 80%, tot

hon néu tuong ddng it nhat 90% véi trinh tu néu trong SEQ ID NO: 95 hoic SEQ ID
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NO: 167, gbm (i) céc trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi ning va
cac trinh tu axit amin CDRL1, CDRL2, va CDRL3 chudi nhe lan luogt tuong déng it
nhit 80%, t6t hon néu it nhit 90% véi trinh tu néu trong SEQ ID NO: 93-97 va 99
hodc véi trinh tu néu trong SEQ ID NO: 93-96 va 98-99 hodc (ii) c4c trinh tu axit amin
CDRH1, CDRH2, va CDRH3 chudi ndng va cac trinh ty axit amin CDRL1, CDRL2,
va CDRL3 chudi nhe 1an lugt tuong déng it nhét 80%, tbt hon néu it nhit 90% véi
trinh tu néu trong SEQ ID NO: 165-169 va 171 hodc véi trinh ty néu trong SEQ 1D
NO: 165-168 va 170-171. Tét hon nita néu, khang thé con lai, trc 12 khing thé trung
hoa 1ay nhi®m lyssavirut va c6 chira mét CDRH3 chudi ning c6 trinh ty axit amin
twong ddng it nhit 80%, t6t hon néu it nhét 90% vdi trinh ty néu trong SEQ ID NO: 95
hodc SEQ ID NO: 167, gdm mot ving bién dbi chudi ning c6 trinh ty axit amin tuong
ddng it nhit 80%, t&t hon néu it nhit 90% v&i trinh tu axit amin néu trong SEQ ID
NO: 107 hodc SEQ ID NO: 179. Tét hon nira néu, khang thé con lai, trc 12 khang thé
trung hoa iy nhiém lyssavirut va c6 chira mot CDRH3 chudi niing c6 trinh ty axit
amin trong ddng it nhit 80%, tot hon néu it nhit 90% vé&i trinh ty néu trong SEQ ID
NO: 95 hodc SEQ ID NO: 167, gdm (i) mdt ving bién doi chudi ning c6 trinh ty axit
amin tuong ddng it nhit 80% vdi trinh ty axit amin néu trong SEQ ID NO: 107 va mdt
ving bién ddi chudi nhe c6 trinh tu axit amin twong dong it nhét 80% véi trinh tu axit
amin néu trong SEQ ID NO: 108; hodc (ii) mdt viung bién d6i chudi ning cé trinh tu
axit amin twong ddng it nhat 80% vdi trinh tu axit amin néu trong SEQ ID NO: 179 va
mot ving bién ddi chudi nhe c6 trinh ty axit amin twong ddng it nhét 80% véi trinh ty

axit amin néu trong SEQ ID NO: 180.

Nho d6, viee két hop cac khang thé duoc dé xuét dung trong phong ngira, didu
tri hodc 1am giam lay nhiém gay ra béi RABV va/hodc lyssavirut khong phai RABV,
t6t hon néu 13 14y nhidém gay ra boi RABV va/hoic lyssavirut khong phai RABV nhom
I, t6t hon nita néu 13 14y nhidm gdy ra béi virut dai RABV va/hogc EBLV-1, véi it nhat
mdt khang thé phd rong, bao gdbm khéng thé trung hoa EBLV-1.

Tét hon néu, khang thé, hodc manh lién két khdng nguyén cia no, dé str dung
theo sang ché nhu di mo ta & diy, gdn v6i vi tri khang nguyén I hoic III trén
glycoprotein G cia RABV va khiang thé con lai, dugc cung cip dudi dang két hop, gin

v6i céc vi tri khang nguyén I hodc III con lai trén glycoprotein G cua RABV.
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Tha vi 13, khang thé khang bénh dai & ngudi hdu hét thuong nhan biét cac vi tri
khéang nguyén I hodc III trén glycoprotein G cia RABV, trong khi do, vi duy, cac khang
thé khang bénh dai & chudt hdu hét thuong nhén biét vi tri khang nguyén II trén
glycoprotein G ciia RABV. Gid dinh ré‘mg, wu thé sinh mién dich cta vi tri khéng
nguyén I & ngudi thap hon so véi & chudt (Kramer RA, Marissen WE, Goudsmit J,
Visser TJ, Clijsters-Van der Hhodcst M, Bakker AQ, de Jong M, Jongeneelen M,
Thijsse S, Backus HH, Rice AB, Weldon WC, Rupprecht CE, Dietzschold B, Bakker
AB, de Kruif J (2005) The human antibody repertoire specific thodc rabies virus
glycoprotein as selected from immune libraries. Eur J Immunol. 35(7):2131-45). Theo
do, céc tac gia sang ché tin ring viéc két hop cac khang thé nhan biét cac vi tri khang
nguyén I va III trén glycoprotein G ciia RABV ¢6 hiéu qua hon so véi vi du nhu, viéc

két hop céc khang thé nhan biét vi trf khang nguyén II trén glycoprotein G clia RABV.

Tét hon néu, khang thé hoic manh lién két khang nguyén ciia no, dé st dung
theo sang ché nhu d3 mo ta & day, gdbm mot CDRH3 chudi ning c6 trinh ty axit amin
twong dong it nhit 80%, tot hon néu it nhat 90% véi trinh tw néu trong SEQ ID NO: 95
va trong d6 khang thé duoc cung cdp dudi dang két hop con lai gbm mdét CDRH3
chudi ning c6 trinh ty axit amin twong ddng it nhit 80%, tot hon néu it nhit 90% vai

trinh ty néu trong SEQ ID NO: 167.

Tét hon néu, khang thé hodc manh lién két khang nguyén cia no, dé st dung
theo sang ché nhu d3 mo ta & day, gf‘?)m céc trinh tu axit amin CDRHI1, CDRH2, va
CDRHS3 chudi ning va cic trinh tw axit amin CDRL1, CDRL2, va CDRL3 chudi nhe
1An luot twong ddng it nhét 80%, tot hon néu it nhit 90% véi trinh tu néu trong SEQ
ID NO: 93-97 va 99 hoic véi trinh tu néu trong SEQ ID NO: 93-96 va 98-99, va
khang thé duoc cung cdp dudi dang két hop con lai gdm céc trinh tu axit amin
CDRHI1, CDRH2, va CDRH3 chudi ndng va cac trinh ty axit amin CDRL1, CDRL2,
vad CDRL3 chudi nhe 1an lugt tvong ddng it nhit 80%, tot hon néu it nhit 90% véi
trinh ty néu trong SEQ ID NO: 165-169 va 171 hodc véi trinh ty néu trong SEQ ID
NO: 165-168 va 170-171. Tét hon nita néu, khang thé hodc méanh lién két khang
nguyén ctia n6, dé sir dung theo séng ché nhu da mé ta & day, gdm mot ving bién ddi
chudi ning cé trinh tu axit amin tvong dbng it nhit 80% véi trinh tr axit amin néu
trong SEQ ID NO: 107 va mot vung bién dbi chudi nhe c6 trinh ty axit amin twong
ddng it nhat 80% véi trinh tu axit amin néu trong SEQ ID NO: 108 va khang thé duoc
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cung cip duéi dang két hop con lai gdm mot viing bién d6i chudi ning c6 trinh tir axit
amin tvong ddng it nhit 80% véi trinh tyr axit amin néu trong SEQ ID NO: 179 va mot
ving bién ddi chudi nhe c6 trinh ty axit amin twong ddng it nhit 80% véi trinh tu axit
amin néu trong SEQ ID NO: 180. Tét hon néu, khing thé hodc manh lién két khang
nguyén cta nd, dé st dung theo sang ché nhu di mé ta & day, 1a theo gRVC20 va

trong d6 khang thé duoc cdp cap duéi dang két hop con lai 12 theo gRVC58.

Tét hon néu, khang thé hodc manh lién két khang nguyén cla nd, dé st dung
theo sang ché nhu d3 md ta & day va khéng thé con lai, dwoc cung cip dudi dang két

hop, dugc cung cép cung mdt luc hodc dugc cung cép 14n luot.

Luu y riang, khang thé hoic manh lién két khang nguyén cia n6, dé sir dung
theo sang ché nhu di mé ta & ddy va khang thé con lai, dwoc cung cdp dudi dang két
hop, s& dugce cung cép mot cach riéng r€, vi dy, trong ting dugc phém riéng biét, hodc
duoc két hop ciing v6i nhau, tire 1a nhu mot “hdn hop” khéng thé, vi du, trong cing

mdt dugc pham.

Tét hon néu, khang thé hoic manh lién két khang nguyén clia n6, dé sir dung
theo sang ché nhu di mé ta & diy va khang thé con lai, dwgc cung cip duéi dang két
hop, s& duoc cung cAp mét cach riéng ré. Nho d6, khang thé hodc manh lién két khang
nguyén ctia n6, dé st dung theo sang ché nhu dd mo ta & ddy va khang thé con lai,
duoc cung cp dudi dang két hop, c6 thé dugc cung cép cung lic hodc duge cung cap
1An lugt. D4i voi trudng hop cung cip 1an lugt ca hai khing thé, khoang thoi gian tir
khi cung cip khang thé tht nhit (khi cung cép xong) dén khi cung cép khéng thé thir
hai (khi bt diu) vi du, trong diéu tri hoic phong ngira sau phoi nhiém véi lay nhiém
lyssavirut, tot hon 14 khong dwgc qua mot tudn, t5t hon nira néu khong qué 5 ngay, t6t
hon 1 khong qua 3 ngay va tot nhét 1a khong qué 2 ngay, t6t hon hét 1a khéng qua 1
ngay (24 gi®). Theo cdc phuong 4n uu ti€n trong sang ché, khoang thoi gian tir khi
cung cAp khang thé thir nhit (khi cung chp xong) dén khi cung cip khing thé thr hai
(khi bat ddu) 1a khong qué 12 gid, t6t hon 1a khong qua 6 gio, t6t hon nita 12 khong quéd
3 git, thdm chi 12 khong qué 1 gid, tét hon hét 1a khong qua 30 phut, t6t nht 1a khong
qué 10 phut. Cung cAp 1an luot trong d6 mot khang thé dugc cung cp ngay lap tic sau
dé cung cép mot khang thé con lai duogc vu tién dic biét (cu thé, didu nay c6 nghia l1a

cung cip mét trong cac khang thé bit dau sau khong quéa 10 phut ké tir khi cung cp
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xong khang thé con lai). Trong phwong thirc cung cép 14n luot dugc md ta & trén, duge
wu tién hon néu khang thé hodc manh lién két khang nguyén cua no, dé st dung theo
sdng ché nhu d3 md ta o trén dwoc cung cip trudce va khang thé con lai, duoc cung cép
dudi dang két hop, dugc cung cip sau. Trong phwong thirc cung cip 1an luot duge md
ta & trén, cling dugc wu tién hon néu khang thé con lai, 14 khang thé dugc cung cép
dudi dang két hop, dugc cung clp trude va khang thé hodc manh lién két khang
nguyén cua no, dé st dung theo sang ché nhu da mo ta & day duoc cung cAp sau. Theo
mot phuong &4n dugc uwu tién trong sing ché, khang thé, cu thé 1a khang thé theo
gRV(C20, duoc cung cip trude va khing thé, cu thé 1a khang thé theo gRVCS58, duoc
cung cAp sau nhu dd md ta & trén. Theo mdt phuong én dugc uu tién khac trong sang
ché, khang thé, 13 khang thé theo gRVCS5S8, dugc cung cép trude va khang thé, 1a
khang thé theo gRVC20, dugc cung cAp sau nhu d3 md ta & trén.

Ciing dugc vu tién 12 khang thé hoic manh lién két khang nguyén cia no, dé sir
dung theo sang ché nhu d3 mo ta & day va khang thé con lai, duoc cung cAp cung dudi
dang két hop, duoc cung cdp nhu mét hdn hop khing thé, vi du trong cling mdt dugc

phim nhu duge mo ta & dy.

Tét hon néu, 1 khang thé hodc manh lién két khang nguyén ctia no, dé str dung
theo sang ché nhu da md ta & day va khang thé con lai, duoc cung cip cing & dang két

hop, dugc cung cip & cac luong ddng mol.

Sang ché con bao gdm mot khang thé hodc manh ciia n6 va khang thé hodc
manh lién két khang nguyén theo sang ché gén vao cling mot quyét dinh khang nguyén
(epitop), hodc mot khang thé canh tranh v6i khang thé hodc manh lién két khang

nguyén theo sang ché.

Tét hon néu, quyét dinh khang nguyén (epitop) nay 1 vi tri khang nguyén I11.2,
B, hodc C trén G protein (glycoprotein G) cuia RABV. C4 hai loai khang thé CR57 va
CR4098 déu khong gén véi cic quyét dinh khdng nguyén (epitop) ndy, nhung ching
lai 14n lugt gin voi vi tri khang nguyén I va III. Tuy nhién, mdt vai khang thé theo
séng ché, cy thé 1a RVB181, RVC56, RVB185, RVC21, RVB161 va RVC111 gin véi
vi trf khang nguyén II1.2 trén G protein cia RABV. Vi tri khang nguyén III.2 méi gin
v6i vi tri khang nguyén III trén G prtein cia RABV (tham khao vi du 3). Theo do6 ba vi

tri khéang nguyén bd sung méi c6 cing tidu chuén duogc dit tén 12 A, B va C. Vi tri B
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dugc x4c dinh 12 boi khang thd RVC44, ma kha nang gin két cia né khong bi can tro
boi bat ky khang thé ndo khéc trong tap hop cic khang thé. Tuong tu, vi tri C duge xac
dinh béi cac khang thé 1a RVB143 va RVC68, 12 nhitng khéng thé chi nhan biét mot
epiotp duy nhat va khéc biét so véi tAt ca cac khang thé con lai. Luu y rang, chi c6 céc
khang thé RVC44, RVB143 va RVC68 trong tap hop cac khing thé c6 kha ning gin
két bang western blot v6i protein G dudi cac didu kién khir, diéu nay dua ra gia thuyét
rdng ching nhan biét quyét dinh khang nguyén (epitop) bac mot trén protein G cla
RABYV (tham khao vi du 3).

Tét hon néu, khang thé hodc manh lién két khang nguyén ctia né, theo séng ché
va khang thé da mo ta & trén gén véi cing quyét dinh khang nguyén (epitop) cling
trung hoa iy nhiém gy ra bdéi RABV va liy nhiém giy ra boi it nhit 50% céc
lyssavirut DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK,
SHIV, BBLV va WCBYV khong phai RABV ¢6 gia tri ICso nhé hon 10000 mg/ml, nho
do cac phuong &4n duge uu tién mo ta & trén ddi v6i khang thé hodc manh lién két
khang nguyén cua n6 theo sang ché c6 kha ning trung hoa lay nhiém gay ra bdi RABV
va lay nhiém gay ra it nhét 50% céc lyssavirutDUVV, EBLV-1, EBLV-2, ABLV,
IRKV, KHUV, ARAV, LBV, MOK, SHIV, BBLV va WCBYV khong phai RABV c6
gid tri ICso nho hon 10000 mg/ml cling dugce ap dung v6i khang thé hodc manh lién két
khang nguyén ctia nd, theo sang ché cing v6i khang thé da mo ta & trén gén vao cing

quyét dinh khang nguyén (epitop).

Céc khang thé theo sang ché ciing bao gdm cac phan tir khang thé lai c6 kha
ning trung hoa lay nhiém giy ra béi RABV va lay nhiém gdy ra bdi it nhét 50% cac
lyssavirut DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK,
SHIV, BBLV va WCBYV khong phai RABV c¢6 gia tri ICso nhé hon 10000 mg/ml nhu
da mo ta & trén va khang thé lai nay chra mot hosic nhiéu viing CDR tir khang thé theo
sang ché va mot hodc nhiéu ving CDR tir khang thé khac gin vao ciing quyét dinh
khang nguyén (epitop). Theo mdt phuong én, cidc khang thé lai da néu chira 3 ving
CDR tir khang thé theo sang ché va ba ving CDR tlr khéng thé khac gin vao ciing
quyét dinh khang nguyén (epitop). Céc khéng thé lai dugc 14y 1am vi du c6 chira (i) ba
ving CDR chudi ning tir khang thé theo sdng ché va ba viing CDR chudi nhe tir khang
thé khac gén vao cing quyét dinh khang nguyén (epitop), hodc (ii) ba ving CDR chudi
nhe tir khang thé theo sang ché va ba ving CDR chudi ning tir khang thé khac gén vao
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cing quyét dinh khang nguyén (epitop).

Theo mot khia canh khéc, sang ché cling dé xudt phan tir axit nuleic chtra chudi
polynucleotit ma héa cho khang thé, hoic manh lién két khang nguyén cla né, theo
sang ché nhu d3 md ta & trén. Céc trinh ty axit nucleic mad hoa mot phﬁn hodc toan bd
chudi niang va chudi nhe va céc ving CDR cia khang thé theo sang ché duoc wu tién
hon. Do d6, tdt hon néu sang ché d& xudt cac trinh tu axit nucleic ma hoa mot phan
hodic toan bd chudi nhe va chudi ning va cdc ving CDR cua khang thé dugc léy lam vi
du trong sang ché. Bang 3 & trén cung cép cac sb SEQ ID cua trinh ty axit nucleic ma
hoéa cho cac ving bién dbi chudi ning va cic ving bién ddi chudi nhe ciia mot vai
khang thé dugc 14y 1am vi du trong sang ché. Bang 4 bén duéi cung clp céc sb SEQ
ID cuia cac trinh tu axit nucleic ma hoa cho cic ving CDR ctia mot vai khang thé dugc
14y 1am vi du trong sing ché. Do tinh tho4i héa ciia ma di truyén nén s& xuat hién céc

bién thé cta trinh tu axit nucleic nay dé ma hoa cho céc trinh tu axit amin gidng nhau.

Do d6, sang ché ciing bao gdbm mot phan t&r axit nucleic c6 chua chudi
polynucleotit ma héa cho khing thé, hoic manh lién két khang nguyén cua no, theo

sang che.

Phan t&r axit nucleic 14 phan tir ¢6 chira, tdt hon néu c6 chira cac thanh phan axit
nucleic. Thuét ngit phan tlr axit nucleic d& cap dén cac phan tir ADN hoic ARN. Tbt
hon néu né dugc st dung ddng nghia véi thuat ngit “chudi polynucleotit™. Tét hon néu
phan tir axit nucleic 1a chudi polyme c6 chira hogc gdm céc momone nucleotit lién két
cdng hoa tri v4i nhau bang lién két phosphodiest ctia bd khung duong/phosphat. Thuét
ngtt “phan tir axit nucleic” cling bao gdm cac phan tir axit nucleic bi dot bién, ching
han nhu phan tt ADN hogc ARN bién dbi gbc bazo, bién ddi gbc dudng hoidc bién ddi
bd khung.

Béang 4: cac s6 SEQ ID ciia cac chudi polynucleotit CDR trong céc khang thé

duoc léy lam vi du theo séng ché.

SEQ ID ctia cac chudi polynucleotit CDR

CDRH1 |CDRH2 |CDRH3 |CDRL1 | CDRL2 CDRL3

RVAI122 g 9 10 11 12 hodc 13 14
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RVA144 26 27 28 29 30 hodc 31 32
RVB185 44 45 46 47 48 hodc 49 50
RVB492 62 63 64 65 66 hodc 67 68
RVC3 82 &3 84 85 86 hodc 87 88
RVC20 100 101 102 103 104 hodc 105 106
RVC21 118 119 120 121 122 hodc 123 124
RVC38 136 137 138 139 140 hodc 141 142
RVC44 154 155 156 157 158 hoac 159 160
RVC58 172 173 174 175 176 hodc 177 178
RVC68 190 191 192 193 194 hodc 195 196
RVCI11 208 209 210 211 212 hodc 213 214

Tt hon néu, trinh tu polynucleotit ctia phan tir axit nucleic theo séng ché tuong
ddng it nhit 75% véi trinh tr axit nucleic ctia mdt trong s6 cac trinh tu néu trong SEQ
ID NO: 8-14, 17, 18, 26-32, 35, 36, 44-50, 53, 54, 62-68, 72-74, 82-88, 91, 92, 100-
106, 109, 110, 118-124, 127, 128, 136-142, 145, 146, 154-160, 163, 164, 172-178,
181, 182, 190-196, 199, 200, 208-214, 217 hodc 218. Tét hon néu, trinh ty
polynucleotit ciia phan tir axit nucleic theo sang ché 12 mot trong sb cac trinh tw néu
trong SEQ ID NO: 8-14, 17, 18, 26-32, 35, 36, 44-50, 53, 54, 62-68, 72-74, 82-88, 91,
92, 100-106, 109, 110, 118-124, 127, 128, 136-142, 145, 146, 154-160, 163, 164, 172-
178, 181, 182, 190-196, 199, 200, 208-214, 217 hoic 218, hodc cic bién thé trinh tu

cta chung.

Ciling dugc wu tién 13, céc trinh ty axit nucleic theo sang ché gdm céc trinh tu
axit nucleic twong ddng it nhit 70%, it nhit 75%, it nhit 80%, it nhit 85%, it nhit
88%, it nhat 90%, it nhat 92%, it nhit 95%, it nhit 96%, it nhit 97%, it nhit 98%, it

nhit 99% v6i phan tir axit nucleic ma héa cho viing bién doi cia chudi ning hoic
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chudi nhe trong khang thé theo sing ché. Theo mdt phuong an khic, trinh tu axit
nucleic theo sang ché chura trinh ty axit nucleic ma héa cho CDR chudi ning hoic
chudi nhe cta khang thé theo sang ché. Vi du, céc trinh tu axit nucleic theo sang ché
bao gdm mét trinh ty twong ddng it nhat 70%, it nhit 75%, it nht 80%, it nhat 85%, it
nhét 88%, it nhit 90%, it nhit 92%, it nhit 95%, it nhat 96%, it nhit 97%, it nhat 98%,
it nhat 99% véi trinh ty axit nucleic néu trong SEQ ID NO: 8-14, 17, 18, 26-32, 35,
36, 44-50, 53, 54, 62-68, 72-74, 82-88, 91, 92, 100-106, 109, 110, 118-124, 127, 128,
136-142, 145, 146, 154-160, 163, 164, 172-178, 181, 182, 190-196, 199, 200, 208-
214,217 hoac 218.

Theo moOt phuong an khéc nita, trinh tu axit nucleic theo sang ché bao gdm cic
trinh tr axit nucleic twong ddng it nhit 70%, it nhit 75%, it nhit 80%, it nhat 85%, it
nhét 88%, it nht 90%, it nhit 92%, it nhit 95%, it nhit 96%, it nhit 97%, it nhat 98%,
it nhit 99% v&i trinh tw axit nucleic ma hoa cho chudi ning hodc chudi nhe trong

khang thé dugc trinh bay trong céc Fig tir 22 dén 33.

Nhin chung, phéan tir axit nucleic ¢ thé bi xir ly dé thém, bét, hodc thay thé cac
trinh tu axit nucleic nhét dinh. Céc dot bién tir nhitng xt ly trén bao gém, nhung
khong bi gidi han &, dot bién dé tao ra cac vi tri giéi han, dé thay dbi kha nang ma, dé
thém hoic tdi wu hda céc trinh tu didu hoa phién ma va/hodc dich ma, v.v.. Ciing ¢o
thé dot bién axit nucleic dé thay thé c4c axit amin dugc ma héa. Vi dy, ¢6 thé st dung
dé tao ra mot hoic nhiéu (vidy, 1,2,3,4,5,6,7,8,9, 10, v.v.) dot bién thay thé axit
amin, mat va/hodc thém axit amin vao trinh ty axit amin cta khang thé. Cac dot bién
diém da néu c6 thé 1am thay ddi chirc ning cia co quan phan Ung lai kich thich, thay
ddi i luc gén két khang nguyén, bién dbi sau dich ma, tinh sinh mién dich, v.v., ¢6 thé
tao ra cdc axit amin ding dé gén cac nhom cong hoa tri (vi dy, cac nhan gén) hodc c6
thé tao thanh cac dudi (vi du, dung cho muc dich tinh sach). Cé thé duogc tao dot bién
tai cac vi tri nhét dinh hoic c6 thé dugc tao ra ngﬁu nhién, sau dé6 chon loc (vi du, tién
hoa phéan tr). Vi dy, mot hodc nhiéu phan tir axit nucleic ma hoa cho céc ving CDR
bét ky, cac ving bién dbi chudi ning hodc chudi nhe ctia khang thé c6 thé bi dot bién
ngau nhién hodc dot bién dinh hudng dé tao ra cac dic tinh khac nhau trong cac axit
amin dugc ma hoa. Cac dot bién da néu 1a két qua ctia qua trinh 13p di l3p lai trong d6
céc dot bién dau tién duoc giir lai va cac dot bién mai tai cac vi tri nucleotit khac dugc
tao ra. Ngoai ra, cac dot bién thu dugce tir cac bude doc 1ap co thé duoc két hop lai.
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Céc dic tinh khac nhau duoc tao ra trong cac axit amin dugc ma héa bao gbm, nhung

khéng chi gidi han 6, i lyc duoc ting lén.

Ciing ndm trong pham vi cta sing ché 1a cac vecto, vi du, cic vecto bi€u hién,
¢6 chtra trinh tu axit nucleic theo sdng ché. Tot hon néu, vecto ¢ chua trinh ty axit

nucleic theo sdng ché, phan tr axit nucleic d3 mo ta & trén.

Thudt ngit “vecto” d& cip dén phan tir axit nucleic, t6t hon néu dé cap dén mot
phén tir axit nucleic nhén tao, nghia 13, phén tr axit nucleic khong c6 trong tu nhién.
Vecto theo nhu nglt cdnh nay cua sang ché phi hop @& dung hop hodc chira mot trinh
tur axit nucleic mong muén. Céc vecto da néu c6 thé 1a cac vecto luu trit, vecto biéu
hién, vecto tach dong, vecto chuyén gen, v.v.. Vecto luu triy 1a vecto cho phép luu trix
thudn loi mot phan tr axit nucleic. Do d6, vecto co thé bao g6m mot trinh ty tuong
ung, vi dy, mot khang thé mong mubn hodc manh khéng thé ctia n6 theo sang ché. Mot
vecto biéu hién dugc st dung dé san xuit hodc biéu hién san phém ching han nhu
ARN, vi du mARN, hoic peptit hodc chudi polypeptit hodc cac protein. Vi du, mot
vecto bidu hién c¢6 thé chira céc trinh tu cin thiét dbi v6i qua trinh phién ma cua mot
trinh ty co dén cua vecto, chdng han nhu trinh tw khéi dong. Mot vecto tach dong
thuong 12 mot vecto cé chira mot vi tri sao chép, dugc st dung dé gén trinh tu axit
nucleic vao trong vecto. Mt vecto tdch dong ¢ thé 1a, vi du, mot vecto plasmid, hodc
mdt vecto thuc khudn thé. Vecto chuyén gen 13 vecto thich hop dé chuyén phén tir cac
axit nucleic vao trong cac té bao hodc co quan, vi dy, vecto virut. Vecto trong ngit
canh nay cta sang ché co thé 13 vecto ARN hoiic vecto ADN. Tét hon néu, vecto 1a
mot phan t& ADN. Vi dy, mot vecto ¢ cAu tao gém mot vi tri sao chép, mot chét chi
chi dé chon loc, ching han nhu céc yéu t6 khang khang sinh, va mot trinh ty phu hop
v6i viée nhan 1€n cua vecto, chéng han nhu trinh tu khai dau phién ma. Tt hon néu,

cac vecto trong sang ché 1a cac vecto plasmid.

Ciing nam trong pham vi clia sing ché 12 cac té bao duoc bién nap véi cic vecto
d3 néu. Cac vi du vé té bao nhu vay bao gdm, nhung khong chi gidi han &, cac té bao
nhén thuc, vi duy, té bao ndm men, t& bao dong vat hodc té bao thuc vat. Theo mot
phuong 4n, cic t& bao 1a cac té bao dong vat c6 vu, vi du nhu céac té bao nguoi, CHO,
HEK?293T, PER.C6, NS0, myeloma hodc cac té bao lai. Theo d6, sang ché ciing dé cap

t6i cac té bao biéu hién khang thé, hosic manh lién két khang nguyén cla khing thé
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theo sang ché, hoac chira vecto theo séng ché.

Cu thé 13, t& bao dugc chuyén nhidm véi vecto theo sang ché, t6t hon néu duoc
chuyén nhidm véi vecto biéu hién. Thuat ngit “chuyén nhiém” dung dé chi viéc dua
cac phan tir axit nucleic ching han nhu ADN hoic ARN (vi dy, mARN) vao trong té
bao, tot hon néu vao trong t& bao nhan thure. Trong ngit canh cua sang ché, thuat ngir
“chuyén nhiém” bao gdm bat ky phwong phap da biét boi nhitng ngudi ¢ kién thic
trung binh trong linh vyuc k¥ thudt ma sang ché d& cap dé dua phan tir axit nucleic vao
trong té bao, tot hon néu vao trong cac té bao nhan thue, ching han nhu t€ bao dong
vét ¢6 vu. Cac phuong phap nhu vay bao gbm, vi du, k¥ thuat dién di electroporation,
lipofection (dua vat li€u di truyén vao té& biao biang lyposom), vi du, dya trén lipit
va/hodc liposom ion duong, két ta canxi phosphat, chuyén nhiém nhd céc hat nano,
chuyén nhiém nho vio virut, chuyén nhiém nho cdc polyme ion dwong, chang han nhu
DEAE-dextran hodc polyethylenimin, v.v.. Tét hon néu, viéc dua vao khong phai 1a

virut.

Sang ché ciing dé cap dén cac khang thé don dong gin vao mot quyét dinh
khang nguyén (epitop) c6 kha nidng gin véi cac khang thé hoic cac manh lién két
khang nguyén theo sing ché. Theo do, sang ché bao gdbm mdt chudi polypeptit sinh
mién dich d phéan 1ap hodc tinh sach c¢6 chira mot quyét dinh khang nguyén (epitop)
gin dic hiéu vé6i khang thé hodc manh lién két khang nguyén ciia né theo sang ché.
Peptit gdy mién dich d4 néu theo séng ché co thé duoc st dung trong vacxin, vi du,

dung trong vacxin ma vacxin ndy két hgp véi cac khang thé theo sang ché.

Sang ché cling dé xuét cac quyét dinh khang nguyén (epitop) méi ma céc khang
thé trung hoa theo sang ché gén vao. Cac quyét dinh khang nguyén (epitop) nay, cu thé
14 vi tri khang nguyén I11.2, B va C, dugc tim thdy trén G protein (glycoprotein G) clia
RABYV nhu dd mo t4 & trén.

Céc quyét dinh khang nguyén (epitop) ma khéang thé theo sang ché gin vao co
cAu hinh béc 1 (lién luc) hodc bac 3 (khong lién tuc). Tt hon néu, cac khang thé hoic
manh khéang thé theo sang ché gin véi quyét dinh khang nguyén (epitop) c6 cAu hinh
bac 3, tbt hon nita néu quyét dinh khidng nguyén (epitop) céu hinh bac 3 chi xuit hién
& cac diéu kién khong khir. Tuy nhién, dic biét 1a v6i cée vi tri khang nguyén B va C

nhu di mo ta & trén, cdc khang thé va cadc manh khang thé theo sang ché cling c6 the
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gén v6i quyét dinh khang nguyén (epitop) béc 1, t6t hon néu gén véi quyét dinh khang

nguyén (epitop) bac 1 xuit hién & cé hai didu kién khir va khong khi.

Céc khang thé don dong va khang thé tai td hop dic biét hitu ich trong viéc
nhén biét va tinh sach cac chudi polypeptit riéng r& hodc cac khang nguyén khac khang
lai c4i ma ching gén vao. Cac khang thé theo séng ché con c6 thém cong dung d6 1a
ching duoc ding lam thudc thir trong cc thtt nghiém mién dich, thir nghiém mién
dich hoc phong xa (radioimmunoassays - RIA) hodc thir nghiém hép thu mién dich
lién két voi enzym (enzym-linked immunosho#cbent assays - ELISA). Trong céc thir
nghiém nay, khing thé c6 thé gin nhan véi thude thir ¢6 th& phat hién dé phan tich
dwoc nhu chit ddng vi phong xa, phan ti huynh quang hodc mét enzym. Céac khéng
thé cling c6 thé duogc str dung dé nhan biét va xac dinh dic tinh (ban dd quyét dinh

khang nguyén (ban dd epitop)) ctia cac khang nguyén.

Céc khang thé theo sang ché ciing c6 thé bét cap véi thube dé di chuyén t6i cac
vi tri didu tri hodc bt cap v6i mot nhan danh d4u co thé phét hién dé d€ dang nhan biét
vi tri ¢co té bao quan tam, chéng han nhu céc té bao bi lay nhiém v&i RABV va/hodc
lyssavirut khong phai RABV. Cac phuong phap d8 két hop céc khang thé véi thude va
cac nhin danh ddu c6 thé phat hién 1a cac kién thirc da biét dbi v6i nhing ngudi ¢6
hidu biét trung binh trong linh vuc k§ thudt ma sang ché dé cap, ching han nhu cac
phuong phép tao anh st dung cac nhan danh d4u c6 thé phat hién. Cac khang thé dugc
gin nhin duge st dung trong nhiu thir nghiém khéc nhau, st dung nhiu nhin danh
dAu khac nhau. C6 thé d& dang phat hién ra su tao thanh cua phuc hgp khang thé-
khang nguyén gifta khang thé theo sang ché va mot quyét dinh khang nguyén (epitop)
quan tdm (la quyét dinh khang nguyén (epitop) cia RABV va/hodc lyssavirut khong
phai RABV) bing cach gin mot co chét co thé phat hién vao khang thé. Cac phuong
phéap phat hién thich hop bao gbm st dung c4c nhin danh ddu nhu nuclit phéng xa,
enzym, coenzym, chét phat huynh quang, chét phat quang hoa hoc, chét tao hop chét
mau, cac co chit enzym hodc cic ddng yéu t6 (co- factor), chét rc ché enzym, cac
phttc hgp nhom prosthetic, cac gbc tu do, cac hat, thudc nhudm, va cac chit twong tu.
Céac vi du vé& enzym thich hop bao gdm enzym peroxidaza ci cai ngua, alkalin
phosphataza, B-galactosidaza, hodc axetylcholinesteraza; cac vi du vé phtrc hgp nhom

prosthetic thich hgp bao gbm streptavidin/biotin va avidin/biotin; cac vi du vé chat
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phat huynh quang thich hop bao gdm umbelliferon, fluorescein, fluorescein
isothiocyanat, rhodamin, diclortriazinylamin fluorescein, dansyl clorit hodc
phycoerythrin, mét vi du vé chét phat quang 14 luminol; cac vi du vé cac chit phat
quang sinh hoc bao gdm luciferaza, luciferin, va aequorin; va cic vi dy vé céc chat
phéng xa bao gf”)m 1251, 1311, 35S, hoac 3H. Cac thubc thir duoc gén nhin dugc st
dung nthiéu trong cac thir nghiém da biét, ching han nhu thir nghiém mién dich phéng
xa, thir nghiém mién dich enzym, vi du, ELISA, thir nghiém mién dich huynh quang
va céc thir nghiém tuwong tu (xem trong céc bang sang ché My s6 US 3,766,162; US
3,791,932; US 3,817,837; va US 4,233,402).

Khéng thé theo sang ché c6 thé lién hop v6i mdt nhém tri lidu ching han chit
gay doc t€ bao, mot tac nhén tri liéu, hoic mdt ion kim loai phéng xa hoic ddng vi
phong xa. Cac vi du vé ddng vi phong xa bao gdm, nhung khong chi giéi han &, I-131,
I-123, I-125, Y-90, Re-188, Re-186, At-211, Cu-67, Bi-212, Bi-213, Pd-109, Tc-99,
In-111, va céc chit twong tuw. Cac lién hop khang thé nhu vy duge st dung dé lam
bién dbi phan tmg sinh hoc nhat dinh; phan nhém thubc khong chi nén hiéu 1 gi6i han
& céc tac nhan tri liéu héa hoc ¢ dién. Vi du, phan nhém thudc ¢6 thé 12 protein hoic
chudi polypeptit ¢6 hoat tinh sinh hoc mong mubn. Cac protein nhu vay bao gém, vi
du, mot doc t6, chéng han nhu abrin, ricin A, ndi doc td pseudomonas, hodc dfc td

diphtheria.

Céc k¥ thuat d& lién hop nhém tri lidu véi khang thé 13 nhitng k¥ thuat da biét.
Xem, vi du, Amon et al. (1985) “Monoclonal Antibodies for Immunotargeting of
Drugs in Cancer Therapy,” in Monoclonal Antibodies and Cancer Therapy, ed.
Reisfeld et al. (Alan R. Liss, Inc.), pp. 243-256; ed. Hellstrom et al. (1987)
“Antibodies for Drug Delivery,” in Controlled Drug Delivery, ed. Robinson et al. (2d
ed; Marcel Dekker, Inc.), pp. 623-653; Thorpe (1985) "Antibody Carriers of Cytotoxic
Agents in Cancer Therapy: A Review," in Monoclonal Antibodies '84: Biological and
Clinical Applications, ed. Pinchera et al. pp. 475-506 (Editrice Kurtis, Milano, Italy,
1985); “Analysis, Results, and Future Prospective of the Therapeutic Use of
Radiolabeled Antibody in Cancer Therapy,” in Monoclonal Antibodies for Cancer
Detection and Therapy, ed. Baldwin et al. (Academic Press, New York, 1985), pp.
303-316; and Thorpe et al. (1982) Immunol. Rev. 62:119-158.
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Ngoai ra, khang thé hodc manh lién két khang nguyén cla no, c6 thé duoc lién
hop véi khang thé tht hai hodc manh lién két khang nguyén cia n6, dé tao thanh
khang thé lién hop dong nhit nhu da md ta trong bang sang ché My s6 US 4,676,980.
Ngoai ra, ¢ thé sir dung cac lién két gitra cic nhin gén va cac khang thé theo sang ché
(vi du, bing sang ché M§ s6 US 4,831,175). Cac khéng thé hoic manh lién két khang
nguyén cia nd cd thé gén truc tiép véi iodine, indium, yttrium phdéng xa hodc céc hat
phéng xa khac di biét trong linh vuc k§ thudt (vi du, bing sang ché My s6 US
5,595,721). Viéc didu tri bao gdm viée két hop didu tri véi cac khang thé lién hop hodc
khang thé khong lién hop, cung cp cung lac hoic cung cAp 1an luot. (vi du,
W000/52031; WO00/52473).

Céc khang thé theo sang ché ciing c6 thé gén v6i mot chit mang ran. Ngoai ra,
céc khang thé theo sang ché, hoic manh khang th8 mang chirc ning ctia n6, bi bién doi
hoa hoc biang cach lién hgp cdng hoa tri véi mot polyme, vi du, dé tang thoi gian ton
tai cia chung. Cac vi du vé cac polyme, va cac phuong phép dé& gén chung véi chudi
peptit, dugc trinh bay trong céc bing sang ché My sé US 4,766,106; US 4,179,337,
US 4,495,285 va US 4,609,546. Theo mdt vai phuong an, cac polyme dugc chon tur
cac polyol polyoxyethylat hoa va polyethylen glycol (PEG). PEG tan trong nu6c &
nhiét do phong va c6 c¢ong thirc hda hoc chung la: R(O-CH2-CH2),O-R trong d6 R ¢6
thé 13 hidro, hodc mot nhom bao vé chéng han nhu nhém alkyl hodc alkanol. Tét hon
néu, nhom béao vé ¢6 tir 1 dén 8 nguyén tir cacbon. Vi du, nhém bao vé 1a metyl. Ki
hiéu n chi mot sd nguyén duwong. Theo mdt phuong én, n nim trong khoang tir 1 dén
1.000. Theo mdt phuong an khéac, n nim trong khoang tir 2 dén 500. T4t hon néu, PEG
¢6 khdi lugng phan tir trung binh nim trong khoang tir 1.000 dén 40.000, tét hon nita
néu, PEG ¢6 khéi luong phén tir trung binh nim trong khoang tir 2.000 dén 20.000, t6t
nhét 1a PEG c6 khéi luong phan ti trung binh ndm trong khoang tir 3.000 dén 12.000.
Ngoai ra, PEG ¢6 thé c6 it nhdt mot nhém hydroxyl, vi du PEG ¢6 thé c6 dudi 1a nhom
hydroxyl. Vi du, nhém hydroxyl & dudi dugc hoat hoa dé phan tmg v&i nhém amino ty
do trong chét &rc ché. Tuy nhién, cin phai hiéu ring, c6 thé thay dbi loai va ham luong

nhém phan tmg dé thu dwgc PEG/khang thé lién hop cong hoa tri theo sang ché.

Polyol polyoxyethylat hoa tan trong nudc cling rAt hitu ich trong sang ché.
Ching bao gdm, sorbitol polyoxyethylat hoa, glucozo polyoxyethylat héa, glyxerol
polyoxyethylat hoa (POG), va cac chét twong tu. Theo mdt phuong 4n, POG dugc st

-71-



40212

dung. Khong bi rang budc bédi bat ky 1y thuyét nao, béi vi bd khung glyxerol cla
glyxerol polyoxyethylat héa gidng véi bd khung xuét hién ty nhién &, vi du, ngudi va
dong vat trong mono-, di-, triglyxerit, khong nhit thiét phai xem phan nhanh nay 1a
mdt tac nhan ngoai lai trong co thé. POG c6 thé c6 khdi luong phén tir twong tyr nhu
PEG. Mot hé phéan phdi thubc khac c6 thé sir dung d& tang thoi gian ton tai 13 lyposom.
Céc phuong phép tao ra hé phan phdi lyposom 1a cac kién thirc da biét dbi v6i nhimng
ngudi ¢ kién thirc trung binh trong linh vyc k§ thuét. Cac hé phén phéi thube khac
cling 13 nhitng kién thic da biét trong linh vuc k¥ thudt va dugc md ta trong, vi du

Poznansky et al. (1980) va Poznansky (1984).

Céc khang thé theo sang ché dugc cung cip dudi dang da tinh sach. Thong
thuong, khang thé c6 mit trong hop chét v& co ban s& khong chira céc polypeptit khac,
vi du, dudi 90% (trong luong), thudng 13 dudi 60%, va thuong xuyén hon 13 dudi 50%

hop chit duoc tao thanh tir cac polypeptit Khéc.

Céc khang thé theo sang ché c6 thé gdy mién dich & vat chi khong phai con
ngudi (hodc khac loai) vi dy, chudt. Cu thé 13, cic khang thé c6 thé c6 mot idiotop gay
mién dich & vt cht khong phai con ngudi nhung khong gdy mién dich ngudi. Cac
khang thé theo sang ché dung cho con ngudi bao gdm cac khéang thé kho phan lap tir
cac vat chu, chéng han nhu chudt nha, dé, thd, chudt nhit, dong vat c6 vu khong phai
loai linh trudng, v.v. va thuong khong thu dugc bang cach nhén ban hoic tir chudt nha
di sinh.

Khang thé theo sang ché c6 thé 1a loai bt ky (vi du, IgA, 1gG, IgM nghia 1a
chudi ning a, y hodc p), tuy nhién t5t hon néu 1a IgG. Trong nhém IgG, céc khang thé
c6 thé 1a phan nhém IgG1, IgG2, IgG3 hodc IgG4, trong d6 1gG1 duge wu tién hon.

Céc khéang thé theo sang ché ciing ¢ thé chtra chudi nhe x hodc A
San xuét khang thé

Céc khang thé theo sang ché c6 thé dugc san xuét theo bat ky phwong phap nao
da biét trong linh vuc k¥ thuat. Vi du, phuong phép thong thuong dé san xuit khang
thé don dong st dung ky thuat lai 14 nhing kién thirc da biét (Kohler, G. va Milstein,
C,. 1975; Kozbar et al. 1983). Theo moOt phuong an, st dung phwong phap lam bét tir
EBV thay thé dugc miéu ta trong W02004/076677.
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St dung phuong phdp dugc mod ta trong W0O2004/076677, cac té bao B san
xudt khang thé theo sang ché dugc bién nap véi EBV va mot chat hoat héa té bao B da
dong. C6 thé tuy y bd sung thém céc chét kich thich sinh trudng va biét hoa t€ bao
trong sudt qua trinh bién nap dé 1am tang hiéu qua bién nap. Cac chét kich thich c6 thé
1a céc cytokin ching han nhu IL 2 va IL-15. Theo mot khia canh, IL-2 dugc thém vao
trong sudt qua trinh 1am bat tir dé 1am tang hiéu qua gdy bét tr, tuy nhién, viéc sir dung
chit nay 1a khong can thiét. Sau khi tao ra cac té bao B bt tr, c6 thé nudi ciy céc té
bao nay st dung cac phwong phap da biét trong linh vuc k¥ thuat va tién hanh phan lap

khang thé tir c4c té bao nay.

Sir dung phuong phap dugc md ta trong WO 2010/046775, céc té bao huyét

huyét tuong dugc nudi cly véi mot sb lugng han ché, hojc timg té bao huyét twong
riéng r& duge nudi cdy trong cic dia siéu nhd. Phan 14p khang thé tir moi trudong nudi
cdy té bao huyét twong. Ngoai ra, tir moi trudng nudi cdy té bao huyét tuong, thu 14y
c4c ARN va tién hanh phan tng PCR st dung céc phuong phap da biét trong linh vuc
k¥ thuat. Cac vung bién dbi chudi ning (VH) va ving bién ddi chudi nhe (VL) cua
khang thé dugc khuéch dai bang phan tng RT-PCR (PCR phién ma nguoc), giai trinh
tu va dugc tach dong vao trong cac vecto biéu hién, vecto ndy sau d6 dugc bién nap
vao céc t& bao HEK293T hoic té bao chu khac. Viéc tach dong axit nuleic trong vecto
bidu hién, bién nap vao té bao chi, nudi cdy cac té bao chi d4 bién nap va phén lap cic
khang thé dugc tao ra duge thuc hién st dung cac phuwong phap da biét dbi v6i nhitng

ngudi c6 kién thirc trung binh trong linh vyc k¥ thuét.

Céc khang thé tiép tuc duoc tinh sach, néu mudn, st dung phuong phap loc, ly
tAm, va cac phuwong phap sic ky khac nhau chang han nhu phwong phap sdc ky 1ong
hiéu nang cao HPLC hodc phuong phép sic ky 4i luc. Cac k¥ thuat duge st dung dé
tinh sach khang thé, vi du, khang thé don dong, bao gdm cac k§ thuat dung dé san xuét

khéng thé cip duoc phim, 14 cac kién thirc da biét trong linh vure k¥ thuat.

C6 thé thu duge cac méanh khang thé theo sang ché tir khang thé bang céac
phuong phép bao gém thity phan véi enzym, ching han enzym pepsin hogc papain,
vi/hodc bing cach cét dut lién két disulfit phan tmg khir héa hoc. Ngoai ra, c6 thé thu
dugc cac manh khang thé bing cach tach dong va biéu hién mot phan trinh ty cla

chudi ning va chudi nhe. “Céc méanh” khang thé bao gdbm Fab, Fab’, F(ab'")2 va cic
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manh Fv. Sang ché ciing bao gdbm cac méanh Fv chudi don (scFv) ¢6 ngudn gbe tir
chudi ning va chudi nhe ctia khang thé theo sang ché. Vi dy, khang thé bao gdm scFV
chira cac ving CDR tir khang thé theo sang ché. Sang ché ciing bao gbm cac monome
va dime chudi ning hoic chudi nhe, cac khang thé chi chira vung chudi ning, khang
thé chi chtra ving chudi nhe, cling nhu cac khéang thé chudi don, vi du, Fv chudi don
Fv trong d6 ving bién ddi chudi ning va chudi nhe lién két v6i nhau bang lién két

peptit.

Céc manh khang thé theo sang ché c6 thé truyén cac twong tic don tri hoic da
tri va c¢6 thé c6 nhidu chu tric khac nhau nhu duge mo ta & trén. Vi du, cac phén ti
scFv dugc téng hop dé tao thanh cac “khang thé ba” hoa tri ba hodc tao thanh“khéng
thé bon” hoéa tri bdn. Céc phan tir scFv co cAu tao gdm mdt doan thudc vung Fe tao ra
khang thé ¢6 kich thuéc nho hoa tri hai. Ngoai ra, cac trinh tu theo séng ché c6 thé 1a
mdt thanh phan cia phan tir da dic hiéu trong do6 cic trinh tu theo sang ché nhim t6i
cac quyét dinh khang nguyén (epitop) trong sang ché va cac ving khéc clia phan tir
gin voi cac dich khac. Cac phan tir duge 14y 1am vi du bao gdm, nhung khong chi gi6i
han &, Fab2 song dic hiéu, Fab3 tam ddc hiéu, va scFv song ddc hi€u va khang thé hai

(Holliger va Hudson, 2005, Nature Biotechnology 9: 1126-1136).

C6 thé sir dung cac k¥ thuét sinh hoc phan ti tiéu chuin dé tao' ra trinh tw ADN
ma héa cho khang thé hoic manh khang thé theo sang ché. Trinh ty ADN mong mudn
duge tdbng hop toan bo hodc tbng hop mot phin st dung k§ thuat tbng hop
oligonucleotit. K¢ thuat tao dot bién diém (Site-directed mutagenesis) va phan tng
chudi polymerase (Polymerase Chain Reaction- PCR) ciing c6 thé str dung khi thich
hop.

C6 thé str dung bat ky hé vecto/té bao chi nao phit hop dé biu hién trinh tu
ADN mi hoéa cho phan tir khang thé theo sang ché hoic cic manh ctia né. Vi khudn, vi
du, E. coli va hé¢ vi khudn khéc cling dugce st dung, mot phén, trong viéc biéu hién cac
manh khang thé, ching han nhu cac méanh Fab va F(ab’)2 va dic biét 1a manh Fv va
cac manh khang thé chudi don, vi du, cdc manh Fv chudi don. Té bao nhan thyc, vi du,
té bao dong vat c6 va, hé biéu hién t& bao chu ¢6 thé str dung dé san xuét cac phén tu
khang thé 16n bao gdm céc toan bd phan tir khéng thé. Té bao dong vat c6 v phit hop

bao gdm CHO, HEK293T, PER.C6, NS0, myeloma hogc té bao lai.
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Sang ché ciing dé cép dén quy trinh san xut phan tr khang thé theo sang ché
bao gbm budc nudi cdy té bao chi chira vecto mi héa cho axit nucleic theo séng ché
trong cac didu kién thich hop dé bidu hién protein tir ADN ma hoéa cho phan tir khang
thé theo sang ché, va budc phan 1ap khang thé.

Phén tir khang thé c6 thé chi chira mot polypeptit chudi ning hodc chudi nhe,
trong trudng hop nay chi chira polypeptit chudi ning hoic chudi nhe ma hoa cho trinh
tu can sir dung dé bién nap vao té bao chi. P& san xut cac san phim c6 chira ca chudi
nhe va chudi ning, dong té bao phai duge bién nap véi hai vecto, vecto thi nhét ma
héa cho polypeptit chudi nhe va vecto tht hai ma hoa cho polypeptit chudi ning.
Ngoai ra, ciing ¢6 thé st dung mdt vecto, vecto ndy chira céc trinh ty ma hoa cho

polypeptit chudi nhe va polypeptit chudi ning.

Ngoai ra, cac khang thé theo séng ché ciing duoc san xuét bang cach (i) biéu
hién trinh ty axit nucleic theo sang ché trong té bao chii, va (ii) phan 14p san phim
khang thé dugc bidu hién. Ngoai ra, phuong phap ndy c6 thé c6 thém budc (iii) tinh
sach khang thé dugc phén 18p. Sang loc cac té bao B da bién nap va cac té bao huyét
trong d3 nudi cdy dé ching sin xuét khang thé c6 cic chiic ning va tinh dic hiéu

mong muon.

C6 thé thuc hién budc sang loc béng thtr nghi€ém mién dich bat ky, vi du,
ELISA, béng cach nhudém mé hoic té bao (bao g@)m cac té bao da bién nap), béng thir
nghiém trung hoa hodc bing mdt trong sb cac thir nghiém da biét trong linh vue ky
thuat dé nhan biét chirc ning hodc tinh dic hiéu mong mubn. Viéc lua chon str dung
thir nghiém nao dua trén co sé nhan biét don gian mot hogc nhidu khang nguyén, hodc
lIva chon dua trén co s& bd sung cda chirc ndng mong mudn, vi dyu, dé chon khéang thé
trung hoa chir khong phai chi 14 khang thé gén két khang nguyén, dé chon khang thé
¢6 kha ning 1am bién dbi dic tinh cta té€ bao dich, ching han nhu phén ting tin hiéu
cta chung, hinh dang cta chung, tbc do sinh truéng cia ching, kha ning tac dong dén
cac t& bao khéac cla ching, ddp tmg téi cdc tdc dong gy ra boi cac té bao khéc, hoic
boi cac chét phan tng, hodc do thay dbi diéu kién cia chL’mg, tinh trang biét hoa cua

ching, v.v..

Sau do6, cac dong té bao B duoc bién nap dugc tao ra tir dich nudi céy té bao B

bién nap duong tinh. Tién hanh budc tich dong dé tach cac dong riéng r& tir hdn hop
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c4c té bao duong tinh str dung pha lodng gi6i han, thao tac vi thé, két tha té bao don

bang cach phan loai té bao va phuong phéap khéc da biét trong linh vyc k¥ thuét.

Axit nucleic tir cac té bao huyét twong dwoc nudi ciy dugc phan lap, tach dong
va bidu hién trong t& bao HEK293T hoic té bao chi da biét khac st dung phuong phap
da biét trong linh vuc k¥ thuat.

Cac dong té bao B bét tir hodc cac té bao chi dugc chuyén nhidm theo séng ché
dugc sit dung theo nhiéu cach khac nhau vi du, duge st dung lam ngudn khang thé
don dong, 1am ngudn axit nucleic (DNA hogc mRNA) ma hoa cho khang thé don dong

quan tam, hodc de nghién clru, v.v..

Sang ché ciing @& cap dén hop chit chua cac té bao B nhd bt tir hodc té bao

cht dugc chuyén nhidm sén xuit khang thé theo sang ché.

Dong t& bao B bt tir hoic cac té bao huyét twong nudi cdy theo sang ché ciing
dugce st dung nhu mot ngudn axit nucleic dé tich dong cdc gen khang thé dung dé
biéu hién tai t& hop sau d6. Viéc biéu hién tir cac ngudn tai tb hop phd bién hon so v6i
bidu hién tir cac t& bao B hoic t€ bao lai trong cac muc dich duge phém, vi duy, vi cac

1y do vé d¢ on dinh, kha nang tai san xuat, d€ nudi cay, v.v..

Do d6, sang ché ciing d& xuit phuong phap tao ra té bao tai td hop, phuong
phép nay gdm cac bude: (i) thu mot hodc nhidu axit nucleic (vi du, mARN chudi ning
va/hoic chudi nhe) tir dong té bao B hoic té bao huyét tuong nudi cdy ma hoa cho
phén tir khang thé quan tdm; (i) chén axit nucleic vao vecto biu hién va (iii) chuyén
nhidm vecto vao trong t& bao chi dé cho phép biéu hién khang thé quan tdm trong té

bao chu.

Tuong tu, sang ché ciing dé cap dén phwong phép tao ra té bao tai t6 hop,
phuong phép nay gdm cac budc: (i) gidi trinh tu (c4c) axit nucleic thu dugce tir dong té
bao B hoic té bao huyét tuong dwoc nudi cdy mi hoa cho phan tir khang thé quan tdm;
va (ii) sir dung thong tin trinh tu tor budce (1) dé tao ra (céc) axit nucleic dé chén vao
trong té bao chu dé cho phép bié hién khang thé quan tim trong té bao chu. Axit
nucliec c6 thé, nhung khong can thiét phai bi xir ly gifra cdc budc (i) va budce (ii) dé
tao ra vi tri cit gibi han, dé thay ddi kha nang ma, va/hodc dé t8i wu hoa trinh tu diéu

hoa phién ma va/hodc dich ma.
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Ngoai ra, sang ché ciing dé cap dén phuong phap tao ra té bao chu duoc bién
nap. Phuong phédp nay bao gdm budc bién nap té bao chi véi mot hoic nhidu axit
nucleic ma hoéa cho khang thé quan tim, trong d6 axit nucleic 1a axit nucleic ¢6 ngudn
gbe tir dong té bao B bt tir hodc té bao huyét trong duge nudi cly theo sing ché. Vi
véy, budc diu tién trong quy trinh 13 tao ra (c4c) axit nuleic va sau d6 st dung né dé
bién nap vao té bao chii duoc tién hanh tai cac thdi diém khac nhau béi nhitng ngudi

khac nhau ¢ nhitng noi khac nhau (vi dy, & cdc nudce khéc nhau).

Sau d6 c6 thé sir dung cac té bao tai t6 hop nay cho dé biéu hién va nubi cdy.
Chung v cung c6 ich trong viéc bidu hién cac khang thé dung cho san xuét duoc
phim quy md 16n. Ching ciing dugc st dung nhu mot thanh phén hoat héa trong dugc
phdm. Bat ky k¥ thuat nuéi cAy nao phu hop ciing déu duoc sir dung, bao gdbm, nhung
khong chi gioi han & nudi ciy tinh, nudi cdy chai quay, nudi chy dich cb truéng, bé
phan tng sinh hoc c6 gia thé 1a soi rdng, thung 1én men nhé theo md-dun, nudi chy
thung khudy, nudi cAy trén cac hat c6 kich thuéc hién vi (microcarrier), nudi cdy dich

c6 gia thé 1a thé gdm, v.v..

Céc phuong phap dé thu va giai trinh ty cac gen globulin mién dich tir cac té
bao B hodc tir cac té bao huyét trong 1a nhiing kién thirc da biét trong linh vuc k¥
thuat ma sang ché dé cap (vi du, xem Chapter 4 of Kuby Immunology, 4th edition,
2000).

Céc té bao chii duoc bién nap co thé 1a té bao nhan thuc, bao gém ndm men va
t& bao dong vat, dic biét 1a cac t& bao dong vat ¢6 vu (vi du, té bao CHO, té bao NSO,
té bao ngudi ching han, té bao PER.C6 hodc HKB-11, té bao myeloma), cling nhu cac
té bao thue vat. T6t hon néu cac vat cha biéu hién co thé glycosyl hoa khing thé theo
sang ché, dic biét 1a voi cac clu triic carbohydrat khong tu gdy mién dich & nguoi.
Theo mot phuong én wu tién, t& bao chil duge bién nap c6 kha ning sinh trudng trong
mdi truong khong c6 huyét thanh. Theo mdt phuong 4n khéc, té bao chu duoc bién
nap c6 kha nang sinh trudng trong moi truong khdng co6 cac san pham c6 ngudn gbe tir

dong vét. Ciing c6 thé nudi cdy té bao dong vat duge bién nap dé tao ra dong té bao.

Sang ché cling dé cap dén phwong phap dé tao ra mot hodc nhidu phan tir axit
nucleic (vi dy, cic gen chudi ning va chudi nhe) ma hoa cho khang thé quan tam, bao

gdm céc buéc: (i) tao ra dong té bao B bat tt hodc nudi cdy céc té bao huyét tuong
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theo séang ché; (ii) thu l4y axit nucleic ma héa cho khang thé quan tdm tir dong té bao
B bét ttr hoic t& bao huyét tvong nudi cdy. Ngoai ra, sang ché con dé cap dén phuong
phép thu trinh ty axit nucleic mi héa cho khang thé quan tdm, bao gdm cac bude: (i)
tao ra dong té bao B bat tir va nudi cdy té bao huyét twong theo sang ché; (ii) giai trinh
tu axit nucleic ma héa cho khang thé quan tdm tir dong té bao B bat tir hodc té bao

huyét twrong nudi cy.

Sang ché ciing d& cap dén phuong phép tao ra (cdc) phan tir axit nucleic ma hoa
cho khang thé quan tim, bao gdm buéc thu axit nucleic 14y tir dong té bao B bat tir
hodc tir cac t& bao huyét twong nudi cdy theo séng ché. Vi vdy, budc dau tién trong
quy trinh 13 thu 14y dong té bao B bt tir va t& bao huyét twong nudi cdy, sau dé tién
hanh thu (c4c) axit nucleic tir dong té€ bao B bt tir va té bao huyét twong nudi cdy tai
céc thoi diém khac nhau bdi nhitng ngudi khic nhau & nhitng noi khac nhau (vi duy, &

cac nudc khac nhau).

Sang ché ciing bao gdm phuong phap san xuit khang thé (vi du, dé st dung
trong dugce phim) theo sang ché, phuong phép nay bao gdm cac bude: (i) thu va/hodc
gidi trinh ty mot hodc nhiéu axit nucleic (vi dy, cac gen chudi ning va chudi nhe) tir
dong t& bao B bét tir va té bao huyét tvong nudi cdy biéu hién khéng thé quan tam; (ii)
chén (céac) axit nucleic vao vecto biéu hién hodc st dung (cic) trinh tu axit nucleic dé
tao ra vecto biéu hién; (i) bién nap vao trong té bao chii ¢6 kha ning biéu hién khang
thé quan tdm; (iv) nudi cdy hoic nudi cdy cAp hai cic té bao cha duge bién nap trong
cac didu kién sao cho khang thé quan tdm dugc biu hién; va, tuy y, (v) tinh sach

khéng thé quan tAm.

Séang ché ciing @& cap dén phuong phap san xuit khang thé, phuong phéap nay
bao gdm céc bude: nudi cdy hodc nudi cdy cip hai quan thé té bao chu duoc bién nap
trong céc didu kién sao cho khang thé quan tdm dugc bidu hién va, tly y, tinh sach
khéng thé qua tm, trong d6 quin thé té bao chti d4 néu dugc tao ra bang cach (i) tao ra
(cac) axit nucleic ma hoa cho khang thé quan tdm dugc lwa chon 1a cac khang thé dugc
sén xuét boi dong t€ bao B bt tir va t€ bao huyét twong nudi cdy san xuét nhu da mb ta
O trén, (ii) chén (céac) axit nucleic vao trong vecto biéu hién, (iii) bién nap vecto vao
trong t& bao chii c6 kha ning biéu hién khang thé quan tdm, va (iv) nudi ciy hodc nudi

cdy cap hai cdc t€ bao chu dugc bién nap c¢6 chira axit nucleic dugc chén dé san xuét
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khang thé quan tim. Do d6, budc diu tién trong quy trinh 13 tao ra té bao chu tai td
hop va sau d6 c6 thé tién hanh nuéi ciy ching dé biéu hién khang thé tai céc thoi diém
khéac nhau béi nhitng nguoi khac nhau & nhitng noi khac nhau (vi du, & cdc nude khac

nhau).
Céc quyét dinh khang nguyén (epitop)

Nhu dugce trinh bay & trén, cic khang thé theo sing ché c6 thé duge sir dung dé
1ap ban dd quyét dinh khang nguyén (epitop) ma ching ghn vao. Sang ché dé cap dén
cac khang thé gin vdi cac epotop da biét va cac khang thé gin véi cac quyét dinh
khang nguyén (epitop) méi trén G protein (glycoprotein G) cua RABV. Cac quyét
dinh khang nguyén (epitop) trén G protein (glycoprotein G) clia RABV va céc vi du vé
khéng thé gin v&i mbi quyét dinh khang nguyén (epitop), dd dugc md ta chi tiét trong
vi du 3 va 5, va ¢6 lién quan dic biét tGi d6 bao thu cla cic vi tri khang nguyén I va III

trén G protein cia RABV trong vi du 6.

Nhin chung, cic quyét dinh khang nguyén (epitop) ma khéng thé theo sang ché
gin vao co thé ¢6 ciu hinh bac 1 (lién tuc) hodc ¢ c4u hinh béc 3 (khong lién tuc).
Theo mot phuong an vu tién hon, cac khang thé va cac manh khang thé gin voi quyét
dinh khang nguyén (epitop) c6 cdu hinh bac 3. Tét hon néu quyét dinh khang nguyén

(epitop) c6 cAu hinh bac 3 chi xut hién & cac didu kién khong kht.

Cu thé 13, truée d6 hai khang thé tham chiéu 14 CR57 va CR4098 di lan luot
nhén biét cac vi tri khang nguyén I va III trén G protein cia RABV (Bakker, A. B. H.
et al., J Virol 79, 9062-9068, 2005). Cac khang thé dugc Iy 1am vi du theo sang ché
dugc chia thanh 6 nhom. RVA125, RVC3, RVC20 va RVD74 1a nhém gén voi vi tri
khang nguyén I. Luu y rang, kha ning gin két ctia khang thé vi tri khang nguyén I véi
G protein ting 1én nhd phan nhém céc khéng thé khong gin vdi vi trf khang nguyén 1.
RVA122, RVA144, RVB492, RVC4, RVC69, RVC38 va RVC58 1a nhém gin véi vi
tri khang nguyén III, trong do, quyét dinh khang nguyén (epitop) RVC58 c6 thé chi
chdng mot phin vé6i vi tri khang nguyén III. Nhém tht ba gdm cac khang thé
RVB181, RVC56, RVB185, RVC21, RVBI161 va RVCI11 gin v6i vi tri khing
nguyén I11.2, gin gidng véi vi tri khang nguyén III trén G protein. Ba vi tri khéng

nguyén bd sung duogc x4c dinh c6 tén 1a A, B va C. Vi tri A dugce xac dinh bdi duy
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nhét khang thd RVB686, vi vy, su gin két cia RVB686 c6 thé tao ra tic dong bién
cdu trén G protein, 1am thay ddi kha ning gén két ciia hau hét cac khang thé khac. Vi
tri B duge xac dinh bdi khang thé RVC44. Tuong tu, vi tri C duge xdc dinh béi céc
khang thé RVB143 va RVC68, cic khang thé nay ciing nhan biét mot quyét dinh
khang nguyén (epitop) duy nhit va khac bit so véi tht ca cac khang thé khac. Luu y
ring, RVC44, RVB143 va RVC68 chi 14 c4c khang thé trong tap hop khéng thé c6 kha
niang gin véi G protein trong diéu kién khi, vi vdy dua ra gia thuyét ring ching nhan

biét quyét dinh khang nguyén (epitop) bac 1 trén G protein cia RABV.

Chudi polypeptit gin vdi cac khang thé theo sang ché c6 mot sb tac dung. Cac
bién thé chudi polypeptit hodc cac chudi polypeptit ctia chung & dang tinh sach hodc
tbng hop c6 thé sir dung dé ting dap tmg mién dich (nghia 13, nhu mot vacxin hodc
dung dé san xuit khang thé st dung vao nhitng viéc khac) hodc dung dé sang loc huyét
thanh cho cac khang thé phan tmg mién dich v6i quyét dinh khang nguyén (epitop)
hodc mimotope ciia né. Theo mot phwong an, c6 thé st dung céc bién thé polypeptit
hodc cac polypeptit dd néu hodc khang nguyén c6 chira cic bién thé polypeptit hoic
cac polypeptit dd néu nhu mot vacxin dé 1am tang dap tmg mién dich, vacxin nay c6

chira cac khang thé c6 chét luong gidng véi céc khang thé da mé ta trong sang ché.

Ngoai ra, sang ché ciing dé cap dén viée str dung khang thé hodc méanh lién két
khang nguyén cua no, theo sang ché, dung dé kiém tra chét luong cua vacxin ngira
RABYV va lyssavirut khong phdi RABV bing cach kiém tra xem khang nguyén cua
vacxin d3 néu c6 chta quyét dinh khang nguyén (epitop) dic hiéu & dung dang chu

hinh béc 3.

Céc khang thé va cic manh khéng thé theo sang ché ciing duoc st dung trong
kiém tra chét lugng cua vacxin. Cu thé 14, cac khéng thé ¢o6 thé dugc sur dung dé kiém
tra xem khang nguyén cua vacxin dad néu cé chtra quyét dinh khang nguyén (epitop)
dic hiéu & dung dang cAu hinh béc ba chiéu. Viéc st dung khéng thé theo sang ché,
hodc manh lién két khang nguyén cua no, dé kiém tra chit lugng cua vacxin ngira
RABV va/hodc céc lyssavirut khong phai RABV bing cach, vi du, kiém tra ring
khang nguyén trong vacxin d& néu c6 chira quyét dinh khéng nguyén (epitop) dic hi¢u

& ding dang c4u hinh béc ba ciing nim trong pham vi clia sdng ché.
Céc chudi polyepeptit gin v6i khang thé theo séng ché ciing duge st dung
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trong sang loc cac phdi tir gin véi chudi polypeptit di néu. Céc phéi tr nhu vay, bao
gdm nhung khong chi gidi han & c4c khang thé; bao gdm céc khang thé ctia lac da, cac
map va céc loai khac; cdc manh khang thé, manh peptit, manh phago trinh dién sin
phdm cong nghé, aptamer (phan tir nhé c6 kha ning lién két v6i mot phan tir khac),
adnectin hodc cic manh protein té bao hodc virut khic, c6 kha ning can tré quyét dinh
khang nguyén (epitop) va vi vdy ngin ngilra 1ay nhiém. Céc phéi tir nhu vy ciing ndm

trong pham vi ciia sang ché.
Dugc pham

Sang ché dé cap dén dugc phidm chira mot hodc nhiu: khang thé hoic manh
khang thé theo sang ché, axit nuleic ma héa cho khéng thé va cic méanh khang thé da
néu; vecto ma hoa cho céc axit nucleic; té bao biéu hién khang thé hodc c6 chira vecto;
hoic chudi polypeptit sinh mién dich dwgc nhan biét boi cac khang thé hodc manh lién
két khang nguyén theo sang ché. Dugc phim ciing c6 thé chira mot chit mang duoc
dung hoc ta dugc. Tét hon néu, duge phim gdm khang thé hozic manh lién két khang
nguyén cda no, theo sang ché, axit nucleic theo sang ché, vecto theo séng ché, té bao
theo sang ché, chudi polypeptit sinh mién dich theo séng ché, va ta duoc dung, chét

pha loang hodc chit mang.

Mic dd chit mang hoic ta duge rit d& cung cip, nhung ban than n6 khong nén
tao ra san phim cua khang thé gay hai t6i c4 thé nhén duoc phim. Hoidc khong nén 1a
doc tb. Cac chét mang thich hgp co thé 1a cac dai phén tir duoc chuyén hoéa cham, co
kich thuéc 16n, ching han nhu protein, chudi polypeptit, liposom, polysaccarit, axit
polylactic, axit polyglycolic, axit amin polymeric, axit amincopolyme va céac hat virut

bét hoat.

Cac mudi duoc dung c6 thé duoc str dung, vi du, céc mubi axit khoang, chéng
han nhu hydroclorit, hydrobromit, phosphat va sulphat, hodc mudi cta axit hitu co,

ching han axetat, propionat, malonat va benzoat.

Céc chit mang duoc dung trong hop chét tri liéu c6 thé chira thém cac chit long
chéng han nhu nuéc, nudc mudi, glyxerol va etanol. Ngoai ra, cac chit bd tro, chéng
han tac nhan lam wdt hodc tdc nhan nhii hdéa hodc dém pH cling c¢6 cé mdt trong hop

chit da néu. Cac chit mang da néu co thé két hop vao duge phadm duéi dang nhu vién
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nén, vién tron, vién bao dudng, vién nang, chat long, gel, sird, vién déo hodc huyén

phi dé cho ddi twong sir dung ubng.

Duoc phim theo sang ché dugc bao ché dudi nhidu dang. Vi du, duoc phim c6
thé dugc bao ché thanh dang c6 thé tiém, hoic dang dung dich léng hodc huyén phu.
Céc dang rén phi hop v6i dung dich, hogc huyén phu, chit 1éng din thubc trude khi
tiém c6 thé duoc bao ché (vi du, ché phim lam kho lanh, nhu Synagis™ va
Herceptin™, dé hoan nguyén véi nudc cht c6 chira chét bao quan). Dugc phdm dé
ding tai chd, vi du, thudc md, kem hoic bot cling duge bao ché. C6 thé bao ché dugc
phim dung theo duong miéng, vi dy, vién nén hodc vién nang, thudc dang xit hoic
nhu mot siro (huong vi tuy y). Dugc pham ciing c6 thd dugc bao ché dé cung cip theo
duong hd hép vi du, duoc phém dé x6ng, stt dung bot min hodc bui nudc. Dugce phém
cling dugc bao ché nhu mot thudc dan hodc thube dat vao am dao. Dugc phém cling
duoc bao ché dé ding theo dudng miii, tai hodc mét, vi du, thubc nhé. Dugc phim
cling c6 thé & dang bd dugc phém, duoc thiét ké sao cho mot duoc phém két hop dugc
hoan nguyén trude khi cung cAp cho dbi tuong cAn didu tri. Vi dy, khang thé 1am déng

kho lanh dugc cung cAp thanh mot bd véi nudce cAt hodc mot dém vo trung,

Thanh phn hoat héa trong dwgc phdm c6 thé 13 mét phan tir khang thé, hogc
ménh khang thé hoic cac bién thé va cac dan xuit cia né. Do d6, né dé phan huy trong
duong ti€u hoa. Vi vy, néu duge pham dugce cung cép hing ngay theo duong tidu hoa,
dugc phdm can phai chtra céc tic nhan dé bao vé khang thé khoi sy thiy phén tuy
nhién tdc nhin nay phai dugc tach ra khéi khang th khi n6 da duoc hép thu tir éng
tiéu hoa.

Cac chit mang dugc dung dugc théo luan chi tiét trong Gennaro (2000)

Remington: The Science va Practice of Pharmacy, 20th edition, ISBN: 0683306472.

Duoc phdm theo sang ché thuong c6 do pH nam trong khoang tir 5,5 dén 8,5,
theo mot vai phuong an, do pH c¢o thé ndm trong khoang tir 6 dén 8 va theo mot vai
phuong an khac, pH c6 gia tri khoang 7. C6 thé duy tri do pH bang cach sit dung mot
dém. Duge phim c6 thé vo tring va/hodc khong chtra tc nhan gay sét. Dugc pham c6
thé ding truong ddi véi con ngudi. Theo mdt phuong 4n, dugc phim theo sang ché

dugc dung trong céc hop dong kin.

Ciing ndm trong pham vi ca sang ché 1a cac dugc pham dugc cung cap dudi
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mot vai dang; cac dang dugce phim bao gdm nhung khong chi gi6i han &, cac dang phu
hop @ cung cAp ngoai dudng tiéu hoa, vi du, dé tiém hodc truyén, vi du, dé tiém
nhanh mdt lidu thubc hodc truyén lién tuc. Trudng hop san phdm ding dé tiém hoic
truyén, thudc c6 thé & dang huyén phu, dung dich hozc nhil twong trong chét dan thudc
trong nudc hodc dau va c6 thé chira cac tac nhan, chéng han nhu, chét tao huyén phu,
chit bao quan, chit 6n dinh va/hoic chét phan tan. Ngoai ra, phan t khang thé c6 thé
& dang kho, dé tai tao trude khi sir dung véi chit 1ong vo trung thich hgp. Chat din
thude thuong duge hiéu 14 chét phu hop véi viéc bao quan, van chuyén va/hodc cung
cAp mét hop chét, ching han nhu dugc chit hoat héa. Vi du, chit dan thudc c6 thé 1a
chét 16ng sinh 1y dung, thich hop dé bao quan, van chuyén va/hoic cung cip mot duge
chét hoat héa, cu thé 1a khang thé theo sang ché. Sau khi dugc bao ché, dugc phém
theo sang ché dugc cung cép truc tiép cho dbi twong can diéu tri. Theo mdt phuong 4n,

dugc pham duoc bien doi d€ cung cap cho dong vét c6 vi, vi du con nguoi.

Duoc pham theo sdng ché dugc ding theo mot sé dudng ding bao gbém, nhung
khong chi giéi han &, duong miéng, tiém tinh mach, tiém co, dong mach, trong tuy
séng, trong mang bung, trong tim thét, ap da, qua da, dung tai chd, duéi da, trong mii,
trong rudt, dudi ludi, trong Am dao hodc truc trang. Hop ctru thuong cling dugce sir
dung dé cung cip dugc phdm theo séng ché. Thong thuong, duoc phadm duge bao ché
duéi dang tiém, hodc dang dung dich hodc huyén phti. Dang ran thich hop ddi véi
dung dich hodc huyén phu trong chét 1ong din thudc trude khi tiém cling duge bao

ché.

Thong thuong, viéc van chuyén dwoc phim truc tiép vao trong co thé duoc thuc
hién bing cach tiém dudi da, trong mang bung, tiém tinh mach hodc trong co, hodc
dua truc tiép vao k& ctia mo, do d6 tiém tinh mach hodc tiém trong co dugc wu tién
hon va tiém trong co dugc uu tién nhét. Dugc phdm ciing c6 thé dugc cung cip vio
thing vét thuong. Dic biét uu tién néu duoc phdm theo sang ché dugc cung cip gibng
nhu céc globulin mién dich bénh dai (rabies immunoglobulins - RIGs) da biét trong
phong ngira sau phoi nhiém. Vi dy, t6 chuc y té thé gioi WHO khuyén céo sir dung tat
ca cac RIG, hogc phau thuat nhidu nhét c6 thé dé tranh hoi ching chén ép khoang c6
thé xay ra, bén trong hogc xung quanh vi trf hodc cac vi tri vét thuong (vi du, vi tri vét
cén). Globulin mién dich con lai, néu c6, nén duge tiém trong co tai vi tri cach xa vi tri
tiém vacxin (tham khao trén trang web  http:/www.who.int/  rabies
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/human/WHO ' strategy prepost_exposure/en/index1.html#, 14y vao ngay 12 thang 11
nim 2014). Theo d6, phuong phéap cung cAp nay ciing duge dic biét vu tién dbi voi
khang thé va dugc phim theo sang ché, it nhét 13 trong phong ngira sau phoi nhiém va

ciing c6 thé 1a trong diéu tri hodc trong cac img dung khac.

Liéu lugng didu tri co thé 1a phac dd didu tri liéu don hoic lidu da. Dugc phim
chira khang thé da biét cung cdp huéng dan lién quan dén tin xuét ding thubc, vi dy,
litu mdt dugc phdm nén duge ding hing ngdy, hing tudn, hing thang, v.v.. Tan xuét
va liéu luong ciing ¢6 thé phu thudc vao mirc dd nghiém trong cta triéu chimg. Cu thé
14, phac dd didu tri d6i véi globulin mién dich dai cung cép huéng dan lién quan dén
thn xudt dung thudc. Pdi véi cac RIG, né duge khuyén ding st dung trong phong
ngira sau phoi nhiém dé cung cip RIG cho tao mién dich thu dong chi mot 14n, t6t nhat
1 tai thoi diém hodc sém nhét c6 thé sau khi tiém vacxin sau phoi nhiém 14n dau tién.
Theo d6, phac dd diéu tri ndy cling dugc dic biét uvu tién d6i voi khang thé hogc dugc
phim theo sang ché, it nhét 13 trong phong ngira sau phoi nhiém. Nhin chung, tirc 1a
v6i moi ung dung, khang th8 hodc dugc phdm theo sang ché cung cip theo phéc o
lidu don dugc wu tién hon, tirc 12 chi mot liéu duy nhit. Theo d6, dugc pham theo sang
ché cung cip nhu 1 san phdm lidu don dugc wu tién hon. Tuy nhién, do lidu lvgng phy
thudc vao trong lugng co thé, trong nhitng trudng hop nhu vay, lidu luong Ung véi

trong luong co thé t6i da dugc xem nhu 13 “lidu don”.

Cu thé, t6t hon néu, lwong khang thé, hoic manh lién két khang nguyén cta no,
trong dugc pham theo sang ché, khong vuot qua 100 mg, t5t hon néu khéng vuot qua
50 mg, t&t hon nita néu khong vuot qud 20 mg, t6t nhat 14 khong qua 10 mg, va dic
biét wu tién néu khong vugt qua 5 mg. Lugng khang thé nay d& cap dén mot lidu don
nhu di md t& & trén. Do do, liéu luong khang thé theo sang ché, co liéu qua trong, vi
du, phong ngira sau phoi nhiém la rat thip, trong khi lwgng HRIG khuyén dung la 20
[U/kg thé trong, tham chi dbi v6i ERIG va F(ab’)2 1a 40 IU/kg thé trong. Lugng khéng
thé theo sang ché thap nhu viy co thé dugc sén xuét va tao thanh & dang 6n dinh
(nghia 13, & dang dong kho lanh, 1a dang ma cac nghién ctru tru6e diy da chira ring
cac khang thé don dong duge bao quan bing dong khd lanh khong bi phan hiy trong
33 thang tai nhiét dd 40°C va trong 5 thang tai nhiét d6 50°C) va ciing c6 gid ca hop ly

& nhitng nudc dang phat trién.
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Tuy nhien, khang thé hoic duoc phim theo sang ché ciing dugc cung c4p nhiéu

hon mdt liéu, vi du, trong cac truong hop ning, vi du nhu trong li€u trinh diéu tri.

Tét hon néu, duge phdm theo sang ché dugc cung cip cho ddi tuong sau khi da

lay nhiém RABV va cac lyssavirut khong phai RABV.

Duoc phim s& bao gdm mot lwong higu qua didu tri ciia mdt hodc nhidu khang
thé theo sang ché va/hoic mot chudi polypeptit c6 chira mot quyét dinh khang nguyén
(epitop) gén véi khang thé theo sang ché, nghia 13, lvgng du dé didu tri, cai thién, 1am
giam hodc ngdn nglra bénh hodc tinh trang bénh mong mudn hodc c6 hiéu qua diéu tri
¢6 thé nhin thdy duoc. Hiéu qua diéu tri cling bao gbm viéc 1am thuyén giam hoic lam
suy yéu tac nhan giy bénh hoic triéu chimg vat Iy. Luong hiéu qua diéu tri chinh xé4c
d6i voi dbi tuong cu thé s& phu thudc vao kich thuée, khéi lugng, va strc khée cla
chung, tinh chit va mtc d6 cla tinh trang bénh, va liéu phap hodc liéu phap Kkét hop
dugc chon dé didu tri. Luong hiéu qua diéu tri trong mdi trudng hop cu thé duge xac
dinh bing thir nghiém hang ngay va nim trong sy danh gid ciia bac sy lam sang. Péi
v6i muyc dich cua sang ché, lugng hidu qua didu tri thuong nim trong khoang tir 0,005
dén 100 mg/kg, tbt hon néu nim trong khoang tir 0,0075 dén 75 mg/kg, tot hon nita
néu nim trong khoang tir 0,01 dén 60 mg/kg, thAm chi t6t hon nita néu nim trong

khoang tir 0,03 dén 50 mg/kg khang thé theo sang ché dugc cung cdp cho timg céc thé.

Tét hon néu, duge phém theo sang ché ¢6 chtra it nhét hai khang thé hodc manh
lién két khdng nguyén ciia chiing theo séng ché, trong d6 hai khang thé hoic cic manh
lién két khang nguyén ciia ching gin dic hiéu véi céc quyét dinh khang nguyén
(epitop) khac nhau trén glycoprotein G cia RABV. Vi du, dugc phim theo sang ché c¢6
chira khang thé thir nhét hoic manh lién két khang nguyén ciia no, theo sang ché va
mdt khang thé thir hai hoic manh lién két khang nguyén ctia n6 theo séng ché, trong
d6 khang thé thir nhit hogic manh lién két khang nguyén cia n6 gin dic hiéu véi quyét
dinh khang nguyén (epitop) khdac trén glycoprotein G cia RABV so v&i khang thé thu
hai hodc manh lién két khang nguyén thir hai cia n6

Nghia 13, hai khang thé theo sang ché gin dic hiéu véi G protein cia RABV,
nhung lai gin vio céc quyét dinh khang nguyén (epitop) khéc nhau trén G protein cta
RABV. Vi du, mdt khang thé c¢6 thé gin dic hidu véi vi tri khéng nguyén I trén G

protein cia RABV va mot khang thd khac gin dic hiéu véi mot quyét dinh khing
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nguyén (epitop) trén glycoprotein G ciia RABYV, cai chdng it nhit mot phan 1én vi tri
khang nguyén III trén glycoprotein G ciia RABV. Cac vi tri khang nguyén cua céc
khang thé duogc ldy 1am vi du duge chi ra trong vi du 3. Hon nita, liéu hai khéng thé
gin vao clng epiop hay gén vao céc quyét dinh khang nguyén (epitop) khic nhau trén
G protein ctia RABV dugc xdc dinh mot cach dé dang boi nhirng ngudi ¢6 hiéu biét
trung binh trong linh vyc k¥ thuat, vi du béng cach str dung thr nghiém canh tranh bAt

ky, theo d6, mot vi du nghién ctru vé su canh tranh dugc trinh bay trong vi du 3.

Tét hon néu, mot khang thé trong sb it nhit hai khing thé ¢6 trong dugc phdm
theo sang ché gin (dic hiéu) véi vi tri khang nguyén I trén glycoprotein G cia RABV
va mdt khang thé khac trong sb it nhit hai khang thé c6 trong dugc phim theo sang

ché gin (dic hiéu) véi vi tri khang nguyén III trén glycoprotein G ciia RABV.

Tét hon nita néu, it nhat mot trong sd it nhét hai khang thé hoic cdc manh lién
két khang nguyén cua ching c6 trong dugc phim theo séng ché d3 néu chtra ving
CDRHS3 chudi ning c6 trinh ty axit amin twong ddng it nhit 80%, t6t hon néu tuong
dong it nhit 90% véi trinh ty néu trong SEQ ID NO: 95 hodc véi trinh ty néu trong
SEQ ID NO: 167.

Tt hon néu, trong dugc phdm theo sang ché, mot trong sb it nhét hai khéng thé
hodc cac manh lién két khang nguyén cia ching chira (i) céc trinh tu axit amin
CDRH1, CDRH2, va CDRH3 chudi ning va cic trinh ty axit amin CDRL1, CDRL2,
va CDRL3 chudi nhe 14n luot trong ddng it nhat 80%, t6t hon néu tuong ddng it nhét
90% v&i cac trinh ty néu trong ID NOs: 93-97 va 99 hodc véi trinh ty axit amin néu
trong SEQ ID NO: 93-96 va 98-99 hodc (ii) cac trinh ty axit amin CDRHI1, CDRH2,
vi CDRH3 chudi ning va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe
1an luot trong ddng it nhat 80%, tt hon néu twong ddng it nhit 90% véi trinh tw néu
trong ID NOs: 165-169 va 171 hodc véi trinh ty axit amin néu trong SEQ ID NO: 165-
168 va 170-171. Tét hon nita néu, mot trong sd it nhét hai khéng thé hogc cidc manh
lién két khang nguyén ctia ching chtra viing bién ddi chudi ning c6 trinh tr axit amin
twong ddng it nhét 80%, t6t hon néu twong dong it nhat 90% véi trinh tu axit amin néu

trong SEQ ID NO: 107 hodc néu trong SEQ ID NO: 179.

Dugc pham theo sang ché dugc wu tién hon nita néu bao gom it nhét hai khang

thé theo sang ché nhu d3 mo ta & trén, trong d6 mt trong s it nhit hai khang thé hodc
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manh lién két khang nguyén cia né chtra ving CDRH3 chudi ning c6 trinh ty axit
amin tvong ddng it nhit 80%, tot hon néu twong ddng it nhit 90% véi trinh ty axit
amin néu trong SEQ ID NO: 95 va trong d6 mot khang thé khéc trong sd it nhét hai
khang thé hoic manh lién két khang nguyén ciia né chira ving CDRH3 chudi ning c6
trinh ty axit amin twong ddng it nhit 80%, t6t hon néu tuong dong it nhat 90% véi
trinh ty axit amin néu trong SEQ ID NO: 167. Tét hon nita néu, mot trong sd it nhat
hai khang thé hodc cic manh lién két khang nguyén clia ching chta trinh ty axit amin
CDRH1, CDRH2, va CDRH3 chudi ning va trinh tu axit amin CDRL1, CDRL2, va
CDRL3 chudi nhe 14n luot twong dong it nhit 80%, t5t hon néu tuong dong it nhit
90% v6i trinh ty néu trong SEQ ID NO: 93-97 va 99 hodc vdi trinh ty axit amin néu
trong SEQ ID NO: 93-96 va 98-99 va mot khang thé khac trong sd it nhét hai khéng
thé chira trinh ty axit amin CDRH1, CDRH2, vd CDRH3 chudi ning va trinh ty axit
amin CDRL1, CDRL2, v CDRL3 chudi nhe 14n luot trong ddng it nhat 80%, t6t hon
néu twong ddng it nhat 90% véi trinh tw néu trong ID NOs: 165-169 va 171 hodc véi
trinh tw axit amin néu trong SEQ ID NO: 165-168 va 170-171. Tét hon nita néu, mot
trong s it nhat hai khang thé hodc cac manh lién két khang nguyén né theo khang thé
gRVC20 va trong d6 mot khang thé khac trong sb it nhit hai khang thé theo khang thé
gRVC58.

Mot vi du cu thé v& hai khéng thé theo sang ché, 13 hai khéang thé gén dac hiéu
v6i cac quyét dinh khang nguyén (epitop) khdc nhau trén glycoprotein G ctia RABV,
1a khang thé RVC20 va RVCSS.

Ngoai ra, dugc phém cling co thé chtra nhiéu hon hai, vi du 3, 4, 5, 6, v.v.,
khéng thé theo sang ché, theo do, it nhat 14 hai, t6t hon néu nhidu hon hai, t6t hon nita
néu tt ca cac khang thé trong duge phdm, déu gin v6i cac quyét dinh khdng nguyén
(epitop) khac nhau trén G protein cia RABV.

Tét hon néu, (it nhit) hai khang thé theo sang ché ¢6 trong thanh phan dugc
phdm & cac luong ding mol, t6t hon nita néu 1a mot hdn hop déng mol.

Viéc két hop hai khang thé theo sang ché, 1a cdc khang thé gin vé6i cac quyét
dinh khang nguyén (epitop) khac nhau trén G protein cia RABV dai dién cho viéc
didu tri v6i mot do rong phan ng chua ting c6 va lam giam nguy co thodt cta dot

bién chon loc. Cu thé 13, viée két hop hai hodc nhiéu khang thé don dong theo sang
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ché, nho d6 cac khang thé gin véi cac quyét dinh khang nguyén (epitop) khic nhau
hodc cac vi tri khac nhau trén G protein cia RABV lam ting hi€u quéa bdo v€ va ngin

su thodt cia cac bien thé khang cuia virut.

Tét hon néu, dugc phém c6 thé chira hai hodc nhiéu (vi dy, 2, 3,4, 5v.v.)
khéang thé theo sang ché dé tao ra hiéu qua didu tri hiép ddng hodc bd sung. Thuat ngit
“hiép df‘)ng” duogc sir dung dé mo ta hiéu qua két hop hai hodc nhiéu tac nhan hoat hoa,
16n hon so véi tdng hiéu qua cia timg tic nhan riéng ré. Do d6, khi hiéu qua két hop
ctia hai hodc nhiu tic nhan din dén “hiép déng trc ché” cia mdt hoat dong hodc qua
trinh, dugc dy dinh 13 s& @rc ché hoat dong hodc qua trinh 16n hon so véi tdng hiéu qua
trc ché cua ting tic nhan riéng ré. Thuat nglt “hiéu qué hiép ddng didu tri” dé cap téi
hiéu qua didu tri quan sat dugc khi két hop hai hogc nhiéu li¢u phap diéu tri trong d6
hiéu qua diéu tri (dwoc do bing sb lugng tham sb bét ky) 16n hon s6 véi tbng clia cac

hiéu qua trj liéu riéng r& quan sat dugc tng voi céac liéu phap tri liu riéng r€.

Theo mdt phuong &n khac, dugc phéln 6 thé chita mot hodc nhidu (vi du, 2, 3,
v.v.) khang thé theo sang ché va mét hoidc nhiéu (vi du, 2, 3, v.v.) khang thé bd sung
khang RABV va/hodc lyssavirut khong phai RABV. Ngoai ra, vi€c cung chp khéang thé
theo sang ché cing voi cic khang thé dic hiéu dbi voi tac nhan gay bénh khic cling
nam trong pham vi clia sang ché. Cac khéng thé theo sang ché c6 thé dwoc cung cip
hoidc cung luc/ddng thoi hodc tai cac thoi diém khac nhau tir cac khang thé dic hiéu

vGi tac nhan gdy bénh khac so véi RABV va lyssavirut khong phai RABV

Theo mdt phuong 4n khéc, sang ché @& cap dén duge pham c6 chira hai hodc
nhiéu khang thé, trong d6 khang thé thir nhét 12 khang thé theo sang ché da dugc mo ta
& day va khang thé tht hai 1a khang thé dic hidu déi v6i mot tic nhan gdy bénh khac,
14 tac nhan c6 thé ddng lay nhidm vao dbi twong ma duge phim theo sang ché cung

cap dé diéu tri 1ay nhiém.

Theo mot phuong an duge dac biét wu tién, dugc phém theo sang ché duoc
cung cip két hop véi vacxin bénh dai (tao mién dich chi dong), ddc biét 1a trong
phong ngira sau phoi nghiém. Cac vacxin bénh dai ¢6 mit trén thi truong hién nay bao
gdm c4c vacxin sin xuét tir md than kinh dugc st dung rong rdi nhung c6 nguy co bi
hong cao, hodc vacxin duge san xuét tir nuoi ciy té bao va trimg phdi (CCEEVs) an

toan hon nhung c6 gi4 thanh cao hon. O Pirc, vi du, chi c6 hai vacxin ngira bénh dai
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duoc ban trén thi trurong 1a Rabipur® va “Tollwut-Impfstoff (t€ bao ludng bodi ngudi -
human diploid cell [HDC]) inaktiviert”. Cac vacxin ngay chura virut dai da bat hoat. Ca
hai loai vacxin déu dugc khuyén cdo sir dung trude va sau phoi nhiém. Mot vi du khéc
v& vacxin bénh dai 1a Imovax (Sanofi-Pasteur), 14 mdt vacxin dugc san xuét tir t& bao
ludng bodi nguoi thwong mai. Vacxin bénh dai thudng duge cung cip theo huéng din
clia nha san xuit, theo d6, mot quy trinh phong ngira sau phoi nhiém bao gbm cung
cép vacxin vao cic ngay 0, 3, 7, 14 va 28 sau khi 13y nhiém. Tt hon néu, dugc phim
theo sang ché (tao mién dich thu dong) chi dugc cung cdp mot 1an duy nhét, t6t hon
néu dugce phdm duge cung cAp ciing mot lic véi vacxin hodc sém nhét c6 thé sau khi

tiém vacxin.

Céc vi du v& khang thé theo sang ché dic hiéu v6i, va trung hoa RABV va/hodc
cac lyssavirut khong phai RABV bao gbm, nhung khong chi giéi han & khang thé
RVA122, RVA144, RVBI185, RVB492, RVC3, RVC20, RVC21, RVC38, RVC44,
RVC58, RVC68, va RVCI11.

Viée két hop, cu thé 1a két hop déng mol, cac khang thé gRVC20 va gRVCS8,
t&t hon 1a c4c khang thd RVC20 va RVC58 dugc uu tién hon. RVC20 gan vao vi tri
khang nguyén I trén glycoprotein G cia RABV, va khang thé RVC58 gin v6i mot
quyét dinh khang nguyén (epitop) trén glycoprotein G ciia RABV, cai chdng mot phan
1én vi tri khang nguyén III trén glycoprotein G cia RABV. Do d6, dugc pham theo
sang ché chira cac khing thd RVC58 va RVC20 hodc manh lién két khang nguyén ctia
ching, t6t hon néu chtra céac lugng déng mol, va mot chét mang dugc dung dugc uu

tién hon.

Ngoai ra, dugc phim chira khéng thé gRVA122 hodc cdc méanh lién két khang
nguyén cua nd, va mot chit mang duoc dung cling duge wu tién. Dugc phidm chura
khang thé gRVA144 hodc cic manh lién két khang nguyén cla né, va mot chit mang
duoc dung ciing dugc uvu tién. Duogc pham chtra khang thé gRVB185 hoic cic manh
lién két khang nguyén ctia nd, va mot chit mang duoc dung ciing dugc vu tién. Dugc
phim chira khang thé gRVB492 hoic cic manh lién két khang nguyén ctia nd, va mot
chit mang duoc dung cling duge wu tién. Dugc phim chira khang thé gRVC3 hoic cac
manh lién két khang nguyén ctia né, va mot chit mang dugc dung ciing dugc uu tién.

Dugc pham chita khing thé gRVC20 hogc cdc manh lién két khang nguyén cuia né, va
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mdt chit mang duoc dung ciing duoc wu tién. Dugc pham chira khang thé gRVC21
hodc cdc manh lién két khang nguyén ctia n6, va mot chit mang dugc dung ciing duoc
uu tién. Duge phim chira khang thé gRVC38 hodc cac manh lién két khdng nguyén
cua nd, va mot chét mang dugc dung ciing dugce vu tién. Dugce phém chira khéng thé
gRV(C44 hodc cic manh lién két khang nguyén cta né, va mot chit mang duge dung
cling dugc vu tién. Dugc phdm chira khang thé gRVC58 hodc cic manh lién két khang
nguyén cua nd, va mot chét mang dugc dung cling duge uu tién. Dugce phém chtra
khang thé gRVC68 hodc cic manh lién két khang nguyén cta n6, va mot chit mang
dugc dung ciing duge uu tién. Duoc phim chira khang thé gRVCI111 hoic cdc manh

lién két khang nguyén clia n6, va mot chat mang duogc dung cling dugce vu tién.

Ngoai ra, dugec phdm chira khang thé RVA122 hoic manh lién két khang
nguyén cua nd, va mot chit mang duoc dung ciing duge uu tién. Duge phim chira
khéng th8 RVA144 hoic manh lién két khang nguyén cta né, va mot chét mang duoc
dung ciing dwoc uwu tién. Duoc phim chira khéng thé RVB185 hodc manh lién két
khéng nguyén ciia nd, va mot chit mang duge dung cling duge uu tién. Dugc phim
chira khang thé RVB492 hodc manh lién két khang nguyén cia né, va mot chét mang
duge dung ciing duge uu tién. Dugce phim chtra khang thé RVC3 hoic manh lién két
khéng nguyén ciia né, va mot chat mang duge dung cling duge vu tién. Dugc phim
chira khang thé RVC20 hoic ménh lién két khdng nguyén ctia n6, va mot cht mang
duoc dung ciing duoc wu tién. Duge phdm chira khéng thé RVC21 hodc manh lién két
khang nguyén ctia nd, v mdt chit mang dugc dung cling duge wu tién. Duge phim
chira khang thé RVC38 hoic ménh lién két khdng nguyén ctia nd, va mot chit mang
duge dung ciing duoc uu tién. Duge phim chira khang thé RVC44 hogc manh lién két
khéng nguyén ciia nd, va mot chat mang duge dung ciing dugc uu tién. Dugce phim
chira khang thé RVC58 hoic ménh lién két khdng nguyén ctia n6, va mot chét mang
dugc dung cling dugc uu tién. Duogc phém chira khang thé RVC68 hoidc manh lién két
khéng nguyén ciia nd, va mot chit mang duge dung ciing dugc wu tién. Dugce pham
chira bién thé 3 cua khang th8 RVC111 hoic manh lién két khang nguyén ctia né, va

mot chit mang duoc dung ciing duoc wu tién.

Céc khang thé ciing dwoc cung cip cho nhiing dbi tuong trude day khong c6
phan tng, nghia 13, tirng cho thdy khuc xa véi diéu tri 1dy nhiém RABV va/hodc cac
lyssavirut khong phai RABV. Tri li€éu nhu vay bao gbm diéu tri trude voi tac nhan
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khang virut. Pidu nay c6 thé do, vi dy, 1y nhim v6i ching khang khang virut ctia

RABYV va/hodc céc lyssavirut khong phdi RABV.

Theo mot phuong an, khang thé trong dugce phdm theo sdng ché c6 thé chiém
trong lugng 1én tai it nhit 50% (vi du, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 97%,
98%, 99% hodc cao hon) trong luong cia protein téng sb trong duge phim. Trong

dugc pham da néu, khang thé & dang da tinh sach.

Sang ché ciing d& cap dén phuong phap bao ché dugc phdm, phuong phép nay
bao gdm céc bude: (i) san xuit khang thé theo sang ché; va (ii) tron khang thé duoc

tinh sach véi mdt hodc nhiéu chit mang dugc dung.

Theo mét phuong an khéac, phuong phép bao ché dugc phim bao gém céc
bude: tron khang thé véi mot hoic nhidu chit mang duoc dung, trong d6 khang thé 1a
khang thé don dong thu dugc tir t€ bio B dugc bién nap hoic té bao huyét tuong nudi
cdy theo sang ché. Do d6, budc diu tién ctia quy trinh bao ché 13 tao ra khang thé don
dong va sau d6 tién hanh didu ché vao cic thoi diém khéac nhau béi nhitng nguoi khac
nhau tai cac noi khac nhau (vi dy, tai cic nudc khéc nhau).

Nhu mét giai phap thay thé cho viéc van chuyén khang thé hoic cac té bao B
dung cho muc dich diéu tri, c6 th& van chuyén axit nucleic (dién hinh 13 ADN) m3 héa
cho khang thé don dong can quan tdm (hodc cdc manh hoat héa cla nd) c6 ngudn gbc
tir t& bao B hoic té bao huyét twong dugc nudi cdy cho d6i tuong, sao cho axit nucleic
duogc biéu hién in situ trong d6i twong dé thu dwogc higu qua didu tri mong mubn. Liéu

phép gen va vecto van chuyén axit nucleic thich hop 1a cac kién thirc da biét.

Ché phim theo sang ché c6 thé 13 ché pham gy mién dich, va trong mot vai
phuong 4n c6 thé 1 ché pham vacxin chtra khang nguyén c6 quyét dinh khang nguyén
(epitop) dugc nhan biét bdi mot khang thé theo sang ché hoic mdt manh lién két
khang nguyén ctua nd, dic biét 1a duogc phim trong sang ché, c6 chira mot chudi
polypeptit sinh mién dich theo sang ché. Ché pham “vacxin” dd néu theo sang ché ¢6
thé 12 vacxin phong bénh (nghia 13, ngin ngira 1y nhiém) hodc ¢6 thé 13 vacxin chita
bénh (nghia 1 diéu tri hoic cai thién tinh trang lay nhiém). Ché phim vacxin di néu
theo sang ché co thé tao ra ca dap tng mién dich qua trung gian té bao ciing nhu dap
tng mién dich thé dich d& c6 thé dap tng mot cach hiéu qua véi lay nhiém RABV
va/hodc cac lyssavirut khong phai RABV. Dap ting mién dich nay c6 thé tao ra cac
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khang thé ban 1au (vi du, trung hoa) va mot dép img mién dich qua trung gian té bao
c6 thé nhanh chéng dap tng khi phoi nhiém véi RABV va/hodc céc lyssavirut khong
phadi RABV.

Céc ché phim c6 thé bao gdm thudc khang sinh, dic biét néu dugc déng goi
dang lidu da. Chung c6 thé chira cac chét tdy, vi du Tween (polysordoi), chang han
nhu Tween 80. Cac chit ty thuong c6 ndng do rat thap, vi du, nho hon 0,01%. Céc
ché phim ciing ¢6 thé chira mubi natri (vi dy, natri clorit) d& 1am tang hoat tinh. Nong

d6 ctia NaCl thuong 1a 10+£2mg/ml.

Ngoai ra, cac ché phim c6 thé chra dudng alcohol (vi du, mannitol) hodc
disaccharit (vi du, sucrozo hodc trehalozo) vi duy, véi lugng khoang 15-30 mg/ml (vi
du, 25 mg/ml), dic biét néu ching dugc lam khd bang dong lanh hoic néu chung c6
chtra cac vat liéu dugc hoan nguyén tir vat liéu dong kho bang déng lanh. D6 pH cua
mdt ché phdm dugc 1am khod bing dong lanh duoc didu chinh sao cho nim trong
khoang tir 5 dén 8, hodc nam trong khoang tur 5,5 dén 7, hoic khoang 6,1 trudc khi lam

kho bang déng lanh.

Céc ché pham theo sang ché ciing c6 thé chira mdt hodc nhiéu tdc nhén diéu hoa
mién dich. Theo mdt phuong an, mdt hodc nhiéu tac nhan diéu hoa mién dich 1a mot

chét bd tro.
B6 hop phén

Theo mot khia canh khac, sang ché dé cap dén bd hop phan gbm it nhét mot
khang thé hoic manh lién két khang nguyén ctia nd, theo sang ché nhu d3 mo ta & day,
it nhat mot axit nucleic theo sang ché nhu d mo ta & day, it nhét mot vecto theo séng
ché nhu di mo ta & ddy, it nhat mot té bao theo sang ché nhu dd mo ta & day, it nhat
mdt chudi polypeptit sinh mién dich theo sang ché nhu d3 mo ta & day, va/hodc it nhat

mdt duoc phdm theo sang ché nhu da mo ta & day.

Tét hon néu, bd hop phin da néu gom it nhét hai khang thé, hodc cdc manh lién
két khang nguyén ctia ching theo sang ché nhu d3 mo ta & day, trong do, cac khang
th hodc cac manh lién két khang nguyén cla chung gdn dic hiéu véi cac quyét dinh
khang nguyén (epitop) khac nhau trén glycoprotein G ctia RABV. BJ hop phan da néu
dic biét hitu ich trong viéc két hop hai khang thé theo sang ché da dugc mo ta & day. It
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nhét hai khang thé c6 thé c6 mit trong bd hop phan nhu 13 cac thanh phan riéng ré
hoac két hop, vi du, & dang hdn hop, vi du khi c4 hai khang thé cing nim trong mot
dugc phdm. Tt hon néu it nhat hai khang thé 1a cac thyc thé riéng biét trong b hop
phin, ngudi st dung c6 tron ching lai v6i nhau néu can, Tét hon nita néu, it nhét hai
khéang thé khéac nhau dugc két hop lai, vi dy, nhu mét hdn hop, vi du, khi ca hai khang

thé déu nim trong cuing mét duogc pham.

Tét hon néu, trong bd hop phan di néu, mot khang thé trong sb it nhit hai
khang thé gin véi vi tri khang nguyén I trén glycoprotein G ciia RABV va mét khang
thd Kkhac trong sb it nhit hai khéang thé gin vé6i vi tri khang nguyén III trén

glycoprotein G cia RABV.

Ciing dugc uu tién hon néu bd hop phin da néu chua it nhit mot khang thé
trong sd it nhét hai khang thé hogc cac manh lién két khang nguyén ctia n6 chira ving
CDRH3 chudi ning c6 trinh tw axit amin twong dong it nhit 80%, t6t hon néu tuong
déng it nhait 90% v&i trinh tu axit amin néu trong SEQ ID NO: 95 hodc v6i trinh ty
néu trong SEQ ID NO: 167. Tt hon néu, bd hop phan da néu chira it nhit mot khang
thé trong sb it nhét hai khang thé hodc cc manh lién két khang nguyén ctia n6 chira (i)
cic trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi nang va céc trinh ty axit
amin CDRL1, CDRL2, va& CDRL3 chudi nhe 14n luot trong ddng it nhit 80%, tt hon
néu twong dong it nhit 90% véi trinh tu axit amin néu trong SEQ ID NO: 93-97 va 99
ho#c véi trinh ty axit amin néu trong SEQ ID NO: 93-96 va 98-99 hodc (ii) céac trinh tu
axit amin CDRH1, CDRH2, va CDRH3 chudi nang va céc trinh ty axit amin CDRL1,
CDRL2, va CDRL3 chudi nhe 1in lugt twong ddng it nhit 80%, t6t hon néu tuong
ddng it nhat 90% vé6i cic trinh ty axit amin néu trong SEQ ID NO: 165-169 va 171
ho#ic vé6i céc trinh tu axit amin néu trong SEQ ID NO: SEQ ID NO: 165-168 va 170-
171. Tham chi t8t hon nira néu, bd hop phin dd néu chira it nhit mot khang thé trong
s it nhét hai khang thé hodc cdc manh lién két khang nguyén ctia n6 chira viing bién
d6i chudi ning c6 trinh tur axit amin twong ddng it nhat 80%, t6t hon néu tuong dong it
nhét 90% véi trinh tu axit amin néu trong SEQ ID NO: 107 hodc véi trinh ty néu trong
SEQ ID NO: 179.

Tét hon néu, mot khang thé trong s6 it nhit hai khéang thé hodc cdc manh lién

két khang nguyén cua no chira ving CDRH3 chudi ning c6 trinh ty axit amin tuong
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ddng it nhét 80%, tdt hon néu twong ddng it nhat 90% véi trinh ty axit amin néu trong
SEQ ID NO: 95 va mot khang thé khac trong sb it nhit hai khang thé chira ving
CDRH3 chudi ning c6 trinh tu axit amin twong ddng it nhét 80%, tot hon néu tuong
ddng it nhit 90% véi trinh tu axit amin néu trong SEQ ID NO: 167. Tét hon néu, bd
hop phin di néu c6 mot khang thé trong s it nhit hai khang thé hodc cac manh lién
két khang nguyén clia né chita trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi
ning va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe tuong déng it nhét
80%, tot hon néu twong ddng it nhat 90% 1an lwot v6i trinh tu axit amin néu trong SEQ
ID NO: 93-97 va 99 hoic v6i trinh tu axit amin néu trong SEQ ID NO: 93-96 va 98-
99, va mot khéng thé khac trong sb it nhit hai khang thé chia trinh tu axit amin
CDRH1, CDRH2, va CDRH3 chudi ning va trinh ty axit amin CDRL1, CDRL2, va
CDRLS3 chudi nhe 1an luot tuong ddng it nhit 80%, t6t hon néu twong dong it nhat
90% véi cac trinh tu axit amin néu trong SEQ ID NO: 165-169 va 171 hodc véi cac
trinh tu axit amin néu trong SEQ ID NO: SEQ ID NO: 165-168 va 170-171. Tham chi
t6t hon nita néu, bd hop phan dd néu cb it nhit mot khang thé trong s6 hai khang thé
hodic cac manh lién két khang nguyén ciia n6 theo gRVC20 va trong d6 khang thé khac
trong sb it nhit hai khang thé theo gRVCS5S.

Dugc pham diéu tri va cach st dung dugc pham

Theo mot khia canh khac, sang ché dé xuét viéc st dung mot khang thé, hodc
manh lién két khang nguyén ciia no, theo sdng ché, axit nucleic theo sang ché, vecto
theo sang ché, té bao theo séng ché, chudi polypeptit sinh mién dich theo séng ché,
hodc duge phim theo sang ché str dung trong (i) phong nglra, cu thé 14 phong ngira sau
phoi nhidm, diéu tri hodc lam giam lay nhiém RABV va/hodc lyssavirut khong phai
RABYV; trong (ii) tiém vacxin ngira 1dy nhiém RABV va/hodc lyssavirut khong phai
RABV; hoic trong (iii) chin dodn 1y nhiém RABV va/hodc lyssavirut khdng phai
RABYV.

Tt hon néu, cac khang thé va cic manh khang thé theo sang ché hoic cac din
xuht va céac bién thé cua ching ciing dugc st dung trong phong ngira sau phoi nhiém
va trong didu trj hodc lam giam 1y nhiém RABV va/hodc lyssavirut khong phai
RABV, ttrc 13, 14y nhiém RABV hodc lyssavirut khong phai RABV hodc dong lay
nhiém v&i cd RABV va lyssavirut khong phai RABV; hodc st dung trong chan doan
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lay nhiém RABV va/hodc lyssavirut khong phai RABV. Tét hon néu, khang thé hoic
manh lién két khang nguyén cia nd, theo sang ché c6 thé dugc st dung trong phong
ngira, didu tri hogic 1am giam liy nhiém do RABV va/hodc lyssavirut khong phai

RABV.

Viée két hop hai hodc nhiéu khang thé theo sang ché, vi du, viéc Két hop cia 2,
3,4, 5, 6,7, v.v. khang thé theo sang ché, d str dung trong (i) phong ngira, cu thé 13
phong nglra sau phoi nhiém, didu tri hodc lam giam lay nhiém RABV va/hoic
lyssavirut khong phai RABV; va trong (ii) tiém vacxin ngtra 18y nhiém RABYV va/hoic
lyssavirut khong phai RABV. Viéc két hop cac khang thé da néu dugc 14y lam vi du
trong liéu phap két hop s& mo ta bén dudi. Ngoai ra, viéc cung cép hai hodc nhiéu
khang thé véi cac luong ding mol duge wu tién hon. Cu thé 1a viéc két hop hai khang
thé c6 chira sdu ving CDR 14n luot theo hai khéang thé RVC20 va RVC58 duge uu
tién, viéc két hop hai khang thé theo gRVC20 va gRVC58 ciing dugc vu tién hon, va
viéc két hop hai khang thé RVC20 va RVC58 dugc uu tién nhat.

Ngoai ra, viéc két hop hai hoic nhiéu khang thé di néu dugc wu tién hon trong
d6, it nhét hai khang thé, t5t hon néu nhidu hon hai khang thé, va t6t nhat 1a tit ca cac
khang thé duogc két hop, déu gin v6i cac quyét dinh khang nguyén (epitop) khac nhau
trén G protein cia RABV nhu d3 mo t4 ¢ trén. Vi dy, khang thé két hop thtr nhit c6
thé gin diic hidu véi vi tri khang nguyén I trén G protein cia RABV va khang thé thir
hai c6 thé gin dic hiéu v6i mot quyét dinh khang nguyén (epitop) trén glycoprotein G
ctia RABV, cai ma chdng mdt phan 1én vi tri khang nguyén I1I trén glycoprotein G clia
RABYV. Cac vi tri khang nguyén ctia khang thé dugc 14y 1am vi du trong sang ché duge
trinh bay so qua trong vi du 3. Hon nita, hai hodc nhiéu khang thé gin vao cting mot
quyét dinh khang nguyén (epitop) hay gin vao cac quyét dinh khang nguyén (epitop)
khéc nhau trén glycoprotein G ciia RABV duoc x4c dinh dé dang bang céch st dung
cac nghién ctiu v& su canh tranh, theo d6, vi du v& nghién ciru sy canh tranh da duoc
trinh bay trong vi du 3. Céac vi du dugc uu tién dic biét vé viéc két hop hai hoic nhiéu
khang thé theo sang ché 1a viéc két hop hai khang thé theo gRVC20 va gRVCS58, duge
wru tién hon 1a viée két hop hai khang thé RVC20 va RVC58. Ngoai ra, cc vi du vé
viée két hop hai hoic nhidu khang thé theo séng ché bao gdm viéc két hop hai hoic
nhidu gRVA122, gRVA144, gRVB185, gRVB492, gRVC3, gRVC20, gRVC2I,
gRV(C38, gRVC44, gRVC58, gRVC68, va gRVCI111, dugc uu tién hon nira 13 vige
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két hop hai hodc nhiéu khang thé RVA122, RVA144, RVB185, RVB492, RVC3,
RVC20, RVC21, RVC38, RVC44, RVC58, RVC68, va RVC111.

Tét hon néu, hai hodc nhiéu khang thé theo sang ché dugc cung cdp dudi dang

két hop tai cac luong déng mol.

Thut ngit “két hop (hai hodc nhidu) khang thé” nhu dugce st dung & day dé cap
td hop bét ky, vi du hai hodc nhiéu khang thé c6 thé cung nam trong mot duge phém,
hodc, t6t hon néu hai hodc nhiéu khang thé duogc cung cép nhu mot liéu phap Kkét hop,
dac biét néu ching dugc cung cép tach biét 1an nhau, vi du, trong san xuét khang thé
riéng biét, vi dy, trong cac dugc phim riéng biét. Diéu d6 c6 nghia 13, trong viéc két
hop, tét hon néu it nhat mot khang thé trong sb céc khang thé duoc két hop, t6t hon
nita néu 2, 3, 4, 5, hoic 6 khang thé trong sb céc khéng thé duoc két hop, t8t nht 1a tat
ca cac khang thé duoc két hop dugc cung cAp mot cach riéng ré. Trong liéu phép két
hop, khang thé theo sang ché duoc cung cAp hoic clng lac/ddng thoi hodc duge cung
cép 1an lugt, nghia 12 mot khang thé duoc cung cAp trude sau d6 dén khang thé khac

lai dugc cung cép.

Theo mdt phuong an, ¢ thé két hop mot hodc nhiéu (vidy, 2,3, v.v.) khang thé
theo sang ché va két hop mot hodc nhidu (vi dy, 2, 3, v.v.) khang thé bd tr¢ khang
RABYV va/hoic lyssavirut khong phai RABV. Ngoai ra, viéc cung clp cac khang thé
theo sang ché cing véi cac khang thé dic hiéu véi céc tdc nhan gdy bénh khac cling

nim trong pham vi ctia sdng ché.

Khéng thé, hoic manh lién két khang nguyén ctia no, axit nucleic, vecto, té bao,
chudi polypeptit sinh mién dich, hogc dugc phim theo sdng ché ciing dugc d& xuit dé
str dung nhu thude dung trong (i) phong ngira, cu thé 1a phong ngira sau phoi nhiém,
didu tri hodc 1am gidm 13y nhiém RABYV va/hodc lyssavirut khong phai RABV; (ii)
tiém vacxin ngira 1ay nhiém RABV va/hodc lyssavirut khong phai RABV; hodc trong
(iii) chin do4n lay nhiém RABV va/hodc lyssavirut khong phai RABV.

Ciing ndm trong pham vi cla séng ché 12 mot sb dang va dudng dung khang
thé, hodc manh lién Kkét khang nguyén cua nd, axit nucleic, vecto, té bao, chudi
polypeptit sinh mién dich, hodc dugc phim nhu d3 md ta & trén, lién quan dén dugc

phdm. Piéu nay ciing 4p dung trong ngi canh sir dung khéng thé, hodc manh lién két
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khang nguyén cta nd, axit nucleic, vecto, té bao, polypeptit sinh mi&n dich nhu da mo

ta & day, déc biét 1a 1ién quan dén cac dang va duong dung duoc wu tién.

Céc phuong phap chan doan bao gébm cho khang thé hodic manh khang thé tiép
xtc voi mau. Mau & day c6 thé 13 cadc miu mo thu duge tir, vi dy, hbc mii, khoang milii
tuyén nudce bot, phéi, gan, tuyén tuy, thén, tai, mét, nhau thai, 6ng tiéu hoa, tim, buéng
trimg, tuyén yén, tuyén thuong thén, tuyén gidp, ndo va da. Cac phuong phéap chén

doén ciing bao gdm viéc phat hién ra phirc hgp khang nguyén/khéng thé.

Vi viy, sang ché dé cap dén (i) mot khing thé, manh khang thé, hodc cac bién
thé va cac din xuét cta né theo sang ché, (ii) mot dong té bao B bat tr theo sang ché,
(iii) mot quyét dinh khang nguyén (epitop) c6 kha ning gén v6i khang thé theo sang
ché, hodc (iv) mot phdi tir, tét hon néu 14 khang thé, c6 kha niang gin véi quyét dinh
khang nguyén (epitop) ma quyét dinh khang nguyén (epitop) nay lai gén v6i khang thé

theo sang ché d& sir dung liéu phép didu tri.

Tét hon néu, khang thé, hoic manh lién két khang nguyén ciia né, theo sdng
ché, phan tir axit nucleic theo séng ché, vecto theo sang ché, té bao theo sang ché,
chudi polypeptit sinh mién dich theo sang ché, hoic duge phim theo sang ché dugc sir
dung trong phong nglra sau phoi nhiém, diéu tri hodc 1am gidm lay nhiém RABV
va/hodc cac lyssavirut khong phai RABV, trong d6, khang thé, hodc manh lién két
khang nguyén cta no, axit nucleic, vecto, té bao hoic duogc phém dugc cung cép sau

t61 bay ngay, tot hon néu sau nim ngay lay nhiém.

Thuat ngir “phong nglra sau phoi nhiém” nhu duge s dung & day dé cap dén
c4c budce didu tri, dugc bat ddu didu tri ngay sau khi phoi nhiém véi virut va trude khi
nhitng triéu chimg dau tién ctia bénh dai dugc phat hién. Tuy nhién, do hién tai khong
¢6 liéu phap diéu tri thuc sy, nghia 13 sau khi xut hién cac triéu ching, dbi v6i bénh
dai, phong ngira sau phoi nhiém ciing c6 thé ap dung sau khi xuét hién nhiing triéu
chimg dAu tién cta bénh, tuy nhién, thong thudng phong ngira sau phoi nhiém duge

biét dén 1a hau nhu khong ¢6 hi€u qua tai thoi diém qua mudn.

Thong thudng, phong ngilra sau phoi nhiém bt diu cang sém cang t6t sau khi
phoi nhiém hodc nghi ngd phoi nhiém véi virut, tbt hon néu bat ddu diéu tri sau tir mot
vai gid cho dén 24 gid hodc dén 48 gi sau phoi nhiém. Trong gidi han thoi gian nay,
phong ngira sau phoi nhiém dugc biét 1 c6 hiéu qua nhat.
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Tuy nhién, cic khang thé theo sang ché ciing ¢6 hiéu qua khi cung cip tai thoi
diém mudn, thAm chi ¢6 1& 13 sau khi bat dau xuét hién nhiing tri¢u ching déu tién. Do
d6, cac khang thé theo sdng ché kéo dai dang ké khoang thoi gian dé bt dau diéu tri
phong ngira sau phoi nhidm, didu tri hodc lam gidm iy nhiém RABV va/hodc cic
lyssavirut khong phai RABV. Tét hon néu, khang thé, hodc manh lién két khang
nguyén cda no, axit nucleic, vecto, té bao, hoic dugc pham theo sang ché duge cung

cép sau it nhit 7 ngay, t6t hon néu sau it nhét 5 ngay phoi nhiém.

Ciing duoc vu tién hon 13 khang thé, hoic manh lién két khang nguyén ctia no,
theo sang ché, phéan tr axit nucleic theo sing ché, vecto theo sang ché, té bao theo sang
ché, polypeptit sinh mién dich theo séng ché, hoic duoc pham theo séng ché duoc str
dung trong phong ngira sau phoi nhiém, didu tri hodc lam giam 13y nhiém RABV
va/hodc cac lyssavirut khong phdi RABV, trong do, khang thé, hodc manh lién két
khang nguyén clia nd, axit nucleic, vecto, té bao hodc dwgc phdm duge cung cép két
hop véi mot vacxin, tdt hon néu vacxin d6 1a vacxin bénh dai, mot loai thube khang

virut, tot hon néu thudc do 1a ribavirin, interferon-alpha va/hodc ketamin.

Nhu duge mo ta & trén, cac vacxin bénh dai hién cé trén thi thuong bao gdm
céc vacxin san xuAt tir mo than kinh duge sit dung rong rdi nhit nhung lai c6 nguy co
bi hdng cao, hodc céc vacxin san xudt tir nudi cy té bao va trig phdi (cell culture and
embryonated egg vaccines - CCEEVs) an toan hon nhung gia thanh cao hon. 0 brrc,
vi du, chi c6 hai vacxin nglra bénh dai dugc ban trén thi truong la Rabipur® va
“Tollwut-Impfstoff (t€ bao ludng bdi ngudi - human diploid cell [HDC]) inaktiviert™.
Cac vacxin nay chura virut dai da bi bét hoat. Ca hai loai vacxin déu dugc khuyén dung
cho trudc va sau phoi nhiém. Mot vi du khac vé vacxin bénh dai 1a Imovax (Sanofi-
Pasteur), 12 mot vacxin thuong mai dugce san xuét tir té bao ludng boi ngudi da bi bét
hoat. Céc vacxin bénh dai thudong dugc cung cip theo huéng din cia nha sén xudt,
theo do, liéu trinh phong ngira sau phoi nhiém bao gdm cung cp vacxin vao céc ngly
0,3, 7, 14 va 28 sau khi 1ay nhiém.

Thudc khéang virut dé cap dén mot loai thude dugce str dung dé didu tri dac hiéu
1ay nhiém virut. Twong tw nhu thudc khang sinh ding cho vi khudn, thudc khang virut
nht dinh dugc sir dung cho cac virut nhit dinh. Khong gibng nhu hiu hét cac thudc

khang sinh, céc thubc khang virut khong tiéu diét tdc nhan gy bénh dich cta ching;
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thay vao d6 chung trc ché su phét trién ciia tdc nhan giy bénh. Thudc khang virut 1a

ribavirin dugc uvu tién dac biét.

Theo mot phuong an uu tién, khang thé, hodc manh lién két khang nguyén ciia
né, theo sang ché, phan tir axit nucleic theo sang ché, vecto theo sang ché, t& bao theo
sang ché, chudi polypeptit sinh mién dich theo séng ché, hodc dugc phdm theo sang
ché duoc sir dung trong phong ngira sau phoi nhiém, diéu tri hodc lam gidm ldy nhiém
RABYV va/hodc cdc lyssavirut khong phdi RABV, trong do, khang thé, hodc manh lién
két khang nguyén ciia n6, axit nucleic, vecto, té bao hodc duoc phdm duge cung clp
theo mot phac dd phong ngira sau phoi nhidm tiéu chuén, t5t hon néu dugc két hop véi
mdt vacxin, tt hon néu chi duge dung trong 1in didu tri 14n th@ nhit cia phac dd

phong ngira sau phoi nhiém tiéu chuén.

Thuét ngit “ phac dd phong ngira sau phoi nhiém tiéu chudn” thuong dé cép dén
phac db phong nglra sau phoi nhiém duwogc WHO khuyén dung (tham khéo trén trang
http://www.who.int/rabies/human/WHO_strategy_prepost_exposure/en/index1.html#,
liy vao ngdy 12 thang 11 ndm 2014), theo d6, cac khang thé theo sang ché thay thé
cho cac RIG, tirc 1a, HRIG hodc ERIG. Cu thé, tiém vacxin sau phoi nhiém duoc bat
dau cang sé6m cang tdt sau khi phoi nhiém vé&i vacxin bénh dai nhu d3a mo ta & trén,
theo nhu huéng dn cia nha san xudt, thuong 12 tiém it nhat hai miii. Vi dy, liéu trinh
chudn bao gdm, tiém vacxin vao cac ngay 0, 3, 7, 14, va 28 sau phoi nhiém. Tiém
cung luc voi 1An tiém th nhét, hodc tiém sém nhét c6 thé sau d6, va chi tiém lidu
khang thé don.

Khi dugc sir dung trong phong ngira sau phoi nhiém, diéu tri hodc 1am giam lay
nhiém RABV va/hoic cic lyssavirut khong phai RABV, t6t hon néu khang thé, hodc
manh lién két khang nguyén ctia n6 theo sang ché dugc cung cip véi lidu lwgng nam
trong khodng tr 0,005 dén 100 mg/kg, t6t hon nita néu lidu luong ndm trong khoang tir
0,0075 dén 50 mg/kg, tét hon nita néu nidm trong khoang tir 0,01 dén 10 mg/kg, tot
hon nita néu nam trong khoang tir 0,01 dén 1 mg/kg tham chi t6t hon nita néu nim
trong khodng tir 0,01 dén 0,1 mg/kg. Liéu da néu dugc uu tién dic biét trong phac dd

phong ngira sau phoi nhiém tiéu chuan nhu da mé ta & trén.

Theo mdt phuong 4n wu tién, khang thé, hodc manh lién két khang nguyén cua

n6, theo sang ché, phan tir axit nucleic theo séng ché, vecto theo sang ché, té bao theo
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sang ché, chudi polypeptit sinh mién dich theo sang ché, hodc dugc pham theo sang
ché dugc sir dung trong phong ngira sau phoi nhiém, diéu tri hodc 1am gidm 13y nhiém
RABYV va/hodc céac lyssavirut khong phai RABV, trong do, khiang thé, hoic manh lién
két khang nguyén cia nd, axit nucleic, vecto, té bao hoic duogc phém dugc cung cép

sau tir 1 dén 6 ngay, t6t hon néu sau tir 2 dén 5 ngay phoi nhiém.

Theo mot phwong an dugc vu tién khéc, 1a phuong 4n khong @& cap dén phac
d6 phong nglra sau phoi nhiém tiéu chudn, khang thé, hoic manh lién két khang
nguyén cua nd theo sang ché duoc st dung trong phong ngira sau phoi nhiém, didu tri
hodc 1am giam 1dy nhiém RABV va/hodc céac lyssavirut khong phdi RABV, khong

dugc cung cap dong thoi va/hodc cung cap sau vacxin.

Ngoai viéc dugce cung cip duéi dang két hop v6i vacxin, vi dy, trong phac dod
phong ngira sau phoi nhiém tiéu chudn, cac khang thé theo séng ché ciing c¢6 hidu qua
ngay ca khi né khong dugc cung cAp cling véi vacxin, vi dy nhu trong diéu tri bénh dai

vi dy, néu n6 dugc cung cap sau nhiéu hon mét hodc hai ngay phoi nhiém.

Ngoai ra, t6t hon néu khang thé, hoic manh lién két khang nguyén ctia n6 theo
sang ché, hoic dugc phim theo diém bét ky trong sb cac diém tir 21 dén 24 st dung
trong trong phong ngira sau phoi nhiém, didu tri hoic 1am giam lay nhiém RABV
va/hodc céc lyssavirut khong phdi RABV, ma khang thé hoic hoic manh lién két
khang nguyén ctuia nd theo sang ché dugc cung cip voi lidu lugng nam trong khoang tir
0,01 dén 100 mg/kg, tot hon nita néu lidu lugng ndm trong khoang tir 0,1 dén 75
mg/kg, t5t hon nita néu ndm trong khoang tir 1 dén 60 mg/kg, thim chi tot hon nita
néu ndm trong khoang tir 10 dén 50 mg/kg. Cac lidu “I6n hon” duoc dic biét wu tién
néu phoi nhiém ning va/hoic néu viéc diéu tri duogc bat ddu sau hon mot hodc hai

ngdy phoi nhiém.

Séang ché ciing dé xuét phuong phap didu tri cho ddi tugng bao gdm cung cap
cho déi tuong can diéu tri khang thé, manh khang thé, hoic céac bién thé va dan xut
cta chung theo sang ché, hodc mot phdi tir, tot hon néu 12 khang thé, c6 kha ning gén
v6i quyét dinh khang nguyén (epitop) ma quyét dinh khéng nguyén (epitop) nay lai
gin voi khang thé theo sang ché. Theo mot phuong 4n, phuong phép lam giam lay

nhiém RABYV va/hoic céc lyssavirut khong phai RABV & d6i trong can didu tri. Theo
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mdt phuong an khac, phuong php gitp ngén nglra, lam gidm nguy co hodc 1am cham

lay nhiém RABV va/hoic céc lyssavirut khong phai RABV & dbi tuong.

Cu thé 13, sang ché dé xuat phuong phdp gitip ngin nglra va/hodc didu trj lay
nhiém RABYV va/hodc céc lyssavirut khong phai RABV & d6i tugng can diéu tri, trong
d6 phuong phap bao gém cung cap cho dbi twong cin didu tri khang thé, hosic manh
lién két khang nguyén ctia né theo sang ché nhu da mo ta & day, phan tir axit nucleic
theo sang ché nhu da mo ta & day, vecto theo séng ché nhu d3 moé ta & day, té bao theo
sang ché nhu da md ta & diy, chudi polypeptit sinh mién dich theo sang ché, va/hoic
duoc phim theo sang ché nhur di mo ta & day. Tét hon néu phuong phép dd néu bao
gdm phong ngira sau phoi nhiém nhu dd md ta ¢ ddy. Ciing duoc uu tién hon néu
phuong phép d3 néu gdm viée tiém vacxin ngira ldy nhiém RABV va/hodc céc

lyssavirut khong phai RABV.

Sang ché ciing dé xuit phuong phap chin doén 14y nhiém RABV va/hodc cac
lyssavirut khong phai RABV & d6i twong, trong d6 phuong phép bao gdm cung cip
cho déi tuong cin diéu tri khang thé, hoic manh lién két khang nguyén ctia né theo
sang ché nhu di md ta & ddy, phan tr axit nucleic theo sang ché nhu da mo ta & dy,
vecto theo sang ché nhu da md ta & day, té bao theo sang ché nhu di mo ta & day,
polypeptit sinh mién dich theo sang ché, vi/hoic duoc phim theo sang ché nhu dd mo
ta ¢ day.

Tt hon néu, trong cac phuong phip theo séng ché duge mo ta & trén, c6 it nhat
hai khang thé, hodc cac manh lién két khang nguyén ctia chiing theo sang ché nhu da
moé ta & day duge cung cép cho ddi twong, ma cac khang thé, hodc cac manh lién két
khang nguyén ctia ching gin dic hiéu véi cac quyét dinh khang nguyén (epitop) khéc
nhau trén glycoprotein G cia RABV. Tét hon néu, mot khang thé trong s§ it nhét hai
khang thé gin v6i vi tri khdng nguyén I trén glycoprotein G ciia RABV va mét khéng
thd khac trong sb it nhit hai khang thé gin vao vi tri khdng nguyén III trén
glycoprotein G cia RABV. Tét hon néu, it nhit mot khang thé trong sb it nhit hai
khang thé hodc manh lién két khang nguyén cuia né chira ving CDRH3 chudi ning c6
trinh ty axit amin twong ddng it nhéit 80%, t6t hon néu tuong ddng it nhat 90% véi
trinh tu néu trong SEQ ID NO: 95 hod#c véi trinh tu néu trong SEQ ID NO: 167. Tét

hon nita néu, it nhat mot khang thé trong sb it nhit hai khang thé hodc manh lién két
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khidng nguyén cia n6 chta (i) cac trinh tu axit amin CDRHI1, CDRH2, va CDRH3
chudi ning va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe 1an luot tuong
ddng it nhat 80%, tot hon néu tuong ddng it nhit 90% véi trinh ty néu trong SEQ ID
NO: 93-97 va 99 hogic v6i trinh ty axit amin néu trongSEQ ID NO: 93-96 va 98-99
hoic (ii) trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va trinh ty axit
amin CDRL1, CDRL2, va CDRL3 chudi nhe tvong dong it nhit 80%, tét hon néu
twong dong it nhét 90% lan luot véi trinh tu néu trong SEQ ID NO: 165-169 va 171
hodc véi trinh ty axit amin néu trong SEQ ID NO: 165-168 va 170-171. Thm chi tdt
hon nita néu, it nhit mot trong sb it nhét hai khéng th8 hodc manh lién két khing
nguyén cia né chira ving CDRH3 chudi ning c6 trinh ty axit amin tuong dong it nhit
80%, tbt hon néu twong dong it nhit 90% véi trinh tu néu trong SEQ ID NO: 95 va
mdt khang thé khac trong s it nhét hai khang thé ving CDRH3 chudi ning c6 trinh ty
axit amin tvong dong it nhit 80%, t5t hon néu twong ddng it nhit 90% véi trinh ty néu
trong SEQ ID NO: 167. D4c biét tét hon néu mot khang thé trong sé it nhét hai khang
thé hodic manh lién két khang nguyén cua n6 chira trinh ty axit amin CDRH1, CDRH2,
va CDRH3 chudi ning va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe
twong dong it nhat 80%, t6t hon néu twong ddng it nhat 90% 1an luot véi trinh tu néu
trong SEQ ID NO: 93-97 va 99 hodc véi trinh ty axit amin néu trongSEQ ID NO: 93-
96 va 98-99 vi mdt khang thé khéc trong sb it nhat hai khang thé hodc manh lién két
khang nguyén cta nd trinh ty axit amin CDRH1, CDRH2, va CDRH3 chudi ning va
trinh tur axit amin CDRL1, CDRL2, va CDRL3 chudi nhe tuong dong it nhat 80%, tét
hon néu tuong ddng it nhit 90% 1an luot véi trinh ty néu trong SEQ ID NO: 165-169
va 171 hodc v6i trinh ty axit amin néu trong SEQ ID NO: 165-168 va 170-171.

Sang ché ciing dé cap dén viéc st dung (i) mot khang thé, manh khang thé,
hoic cac bién thé va cac din xuit ciia n6 theo sang ché, (ii) mot dong té bao B bét tir
theo sang ché, (iii) mot quyét dinh khang nguyén (epitop) c6 kha nang gén v6i khang
thé theo sang ché, hodc (iv) mot phéi ti, tot hon néu 1a khang thé, c6 kha ning gin voi
quyét dinh khang nguyén (epitop) ma quyét dinh khang nguyén (epitop) nay lai gin
v6i khang thé theo séng ché, hoic (v) dugc phdm theo sing ché ding trong (i) san xuét
thudc didu tri hodc lam giam ldy nhiém RABV va/hodc céac lyssavirut khong phai
RABYV (ii) vacxin, hodc (iii) chin doén lay nhiém RABV va/hodc céc lyssavirut khong
phai RABV.
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Sang ché ciing dé xuét ché phdm theo sing ché sir dung nhu thudc trong viée
ngin ngira va didu tri 1ay nhiém RABV va/hodc céc lyssavirut khong phai RABV.
Séang ché ciing dé xuét viéc sir dung khang thé theo sang ché va/hoic protein c6 chira
quyét dinh khang nguyén (epitop) ma khang thé dd néu gin vao trong quy trinh sin
xuét thudc dé didu tri cho ddi twong va/hoic chén doan cho ddi tuong. Sang ché ciing
dé xudt phuong phép diéu tri cho dbi twong, bao gdm budc cung cip cho ddi tugng
mdt ché phim theo sang ché. Theo mot vai phuong 4n, d6i tuong c6 thé 1 con ngudi.
Mot cach dé kiém tra hidu qua cua liéu phép tri liéu 14 theo ddi céc triéu chimg sau khi
cung cép ché phém theo sang ché. Viéc tri lidu c6 thé 13 lidu trinh 1iéu don hoic lidu

trinh da liéu.

Theo mdt phuong 4n, khang thé, manh khéng thé, dong té bao B bét tir, quyét
dinh khang nguyén (epitop) hodc ché phim theo sang ché dugc cung cdp cho ddi
twong can diéu tri. Déi tuong nhu vy bao gdm, nhung khong chi gisi han &, ngudi co

nguy co cao hoic dé bi 1y nhiém RABV va/hodc cac lyssavirut khong phai RABV.

Céc khang thé va cdc manh clia n6 nhu duge md ta trong sang ché ciing c6 thé
duoc st dung trong bd chan doan 1ay nhiém RABV va/hodc céc lyssavirut khong phai
RABV. Hon nita, cic quyét dinh khang nguyén (epitop) c¢6 kha nang gin véi khang
thé theo sang ché ciing c¢6 thé sir dung trong kit dé kiém tra hiéu qua cta liéu trinh
chiing ngira bing cach phét hién sy ¢6 mit cua khang thé khang bao vé khing RABV
hodc céc lyssavirut khong phdi RABV. Cac khing th, manh khang thé, hoic cac bién
thé va din xuét cia ching, nhu di mo ta trong sang ché ciing dugc sir dung trong kit

dé theo ddi viée san xuat vacxin ¢6 ddc tinh sinh mieén dich mong muon.

Céc khang thé va cac manh clia n6 nhu dd md ta trong séng ché ciing dugc sir
dung dé kiém tra chét luong vacxin ngira RABV hodc ngira cac lyssavirut khong phai
RABYV bing cach kiém tra xem khang nguyén trong vacxin da néu co6 chira céc quyét

dinh khang nguyén (epitop) ddc hiéu & ding c4u hinh bic ba.

Sang ché ciing dé xuét mot quyét dinh khang nguyén (epitop) gén didc hidu véi
khang thé theo sing ché hodc manh lién két khang nguyén cta né, stt dung (i) trong
liéu phéap diéu tri, (ii) trong san xuét thube dé didu tri hodc 1am giam iy nhiém RABV
vd/hodc cic lyssavirut khong phai RABYV, (iii) nhu mdt vacxin, hodc (iv) trong sang

loc cac phéi tir co kha ning trung hoa 18y nhiém RABYV va/hoic céc lyssavirut khong
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phai RABV.

Sang ché ciing dé xudt phwong phép bao ché dugce phdm, bao gdm budc tron
khang thé don dong v6i mot hodc nhidu chit mang dugc dung, trong d6 khang thé don
dong 1a khang thé don dong thu dugc tir té bao chu duge bién nap theo sang ché. Do
6, budc ddu tién trong quy trinh 13 san xuit khang thé don dong (vi dy, biéu hién né
va/hodc tinh sach nd) va sau dé trdn n6d vai (cic) chit mang dugc dung c6 thé thuc
hién tai cdc thoi diém khac nhau bé nhitng nguoi khac nhau & nhitng dia diém khac

nhau (vi du, & cac nudce khéac nhau)

Bét dAu véi t& bao B dugc bién nap hoic té bao huyét twong dugc nudi cly theo
sang ché, c6 thé tién hanh cc bude nudi cdy, nudi cdy cap hai, tich dong, tdch dong
cép hai, giai trinh tu, chuin bi axit nucleic, v.v. theo thir tu dé 1am bt tur khéng thé
duoc biéu hién bing té bao B dugc bién nap hodc té bao huyét trong duge nuodi cdy,
cung véi viée tuy y t8i wu hoa & mdi budc. Theo modt phuong an, cic phuong phap &
trén con bao gém thém céc k§ thuat t81 wu héa (vi du, chin 4i luc hodc t81 wu hoa &i
luc) dbi véi céc axit nucleic ma hoa cho khang th. Sang ché bao gdm tht ca céac té
bao, axit nucleic, vecto, trinh tu, khang thé, v.v. dugc st dung va dugce tao ra trong cic

budc da néu.

Trong tAt ca cic phuong phép ndy, axit nucleic dugc st dung trong vt chi biéu
hién c6 thé bi xir 1y @& thém, bét, hodic thay thé cac trinh tw axit nucleic nhét dinh. Céc
d6t bién tir nhitng xir 1y trén bao gbdm, nhung khong bi gi6i han &, dot bién dé tao ra
cac vi tri gidi han, dé thay ddi kha nang ma, dé thém hodc tdi vu héa cac trinh tur diéu
hoa phién ma va/hodc dich ma, v.v.. Cling co thé dot bién axit nucleic dé thay thé cac
axit amin dugc ma hoa. Vi du, ¢cé thé st dung dé tao ra mot hodc nhiéu (vidy, 1,2, 3,
4,5,6,7,8,9, 10, v.v.) dot bién thay thé axit amin, mét va/hodc thém axit amin vao
trinh tw axit amin cta khang thé. Cac dot bién diém da néu c6 thé 1am thay dbi chirc
niang cla co quan phan tng lai kich thich, thay dbi ai luc gin két khang nguyén, bién
dbi sau dich ma, tinh sinh mién dich, v.v., c6 thé tao ra cac axit amin dung dé gén cac
nhém cdng hoa tri (vi dy, cdc nhan gén) hodc ¢cé thé tao thanh cac dudi (vi dy, dung
cho muc dich tinh sach). Co thé dugc tao dot bién tai cac vi tri nhét dinh hodc c6 thé
dugc tao ra ngau nhién, sau d6 chon loc (vi dy, tién hoa phan tr). Vi dy, mot hodc

nhiéu phan tir axit nucleic ma hoa cho cic ving CDR bat ky, cdc vung bién doi chudi
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ning hodc chudi nhe cta khang thé c6 thé bi dot bién ngu nhién hodc dot bién dinh
huéng dé tao ra cac dic tinh khéac nhau trong cic axit amin dugc ma hoa. Cac dot bién
d3 néu 1a két qua ctia qua trinh lap di 1ap lai trong d6 cac dot bién diu tién duoc giit lai
va céc dot bién mdi tai cdc vi tri nucleotit khac duge tao ra. Ngoai ra, cac dot bién thu
dugc tir cac bude doc lap co thé duoc két hop lai. Cac dic tinh khéc hhau duogc tao ra
trong cac axit amin dugc ma hoéa bao gbm, nhung khong chi giéi han &, 4i lyc dugc

tang 1én.

C4c hinh v&, danh sach trinh tu va cac vi du thuc hién sang ché sau day chi
nhim muc dich minh hoa rd hon sang ché. Chiing khong dugce du dinh lam gi6i han

dbi tugng dugc bao ho trong sang ché.
Vi du thwe hién sang ché

Céc phuong an dugc 14y 1am vi du trong sang ché duoc trinh bay trong phan vi
du thuc hién sang ché sau ddy. Céc vi du sau day chi dugc trinh bay bang cach minh
hoa va dégitp ngudi c6 kién thirc trung binh trong linh vuc k¥ thuat sir dung sang ché.

Cac vi du khoéng dugc dyu dinh 1am gi6i han pham vi cta séng ché.

Vi du 1: Chon loc c4c vacxin bénh dai dé phan 1ap cac khéng thé trung hoa phd rong.

Dé phén lap cac khang thé trung hoa phd rong c6 kha nang trung hoa céc ching
RABYV ciing nhu cac ching lyssavirut khong phai RABV, 90 mAu huyét tuong iy tir
cac vacxin duge sang loc dé phat hién ndng dd cao ctia cac khéng thé gén v6i G
protein cia RABV (ching CVS-11) bing k§ thuat ELISA (Fig. 2A) va 29 mau duoc
chon ¢6 ham luong lién két cao nhit (ECso> 50) dé phan tich thém. Cu thé 14 29 miu
huyét twong dugce chon duoc kiém tra kha ning trung hoa ctia chiing trén mot tp hop
gém 12 lyssavirut dang gid bao gdm céac virut RABV nhém I, DUVV, KHUV,
EBLVI1, ARAV, EBLV2, IRKV, ABLV, virut RABV nhom II, LABV, SHIBV,
MOKYV, va WCBV nhém III (Fig. 2B). Globulin mién dich chéng bénh dai nguoi
(HRIG) Berirab® (Zydus Cadila) dugc dua vao d8 tham khéo. Theo du kién, tit ca cic
mau déu duge trung hoa, m3c du c¢6 cdc mtc dd khic nhau, chung RABV CVS-11
twong ddng. Kha ning trung hoa cla céc loai lyssavirut khac thay d6i déng ké & tat ca
cac nguodi hién duoc kiém tra noi mot sb trudong hop tAt ca cac loai déu duoc trung

hoa. Luu y, HRIG (Berirab®) chi thé hién hoat tinh trung binh trong viéc khéng lai cac
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loai khong phai RABV nhém I, va khdng phan tng chéo véi cac virut nhom II va III.
Phan tich nay cho phép chon ra bdn vacxin tir nhitng ngudi hién mau ding cho budc

phén 14p va mo ta dac tinh sau do6 ctia cdc khang thé ¢6 tidm nang trung hoa phd rong.
Vi du 2: Phan 14p va md ta dic tinh ctia cic khang thé trung hoa phd rong virut dai

Céc té bao B nhd IgG+ duge phan lap tir cac té bao mau ngoai vi PBMC duoc
bao quan lanh cua bdn vacxin dugc chon sir dung cac microbead (hat lam sach) CD22
(Miltenyi Biotec), sau d6 lam tiéu dich cua céac té bao mang IgM, IgD va IgA bing
phuong phép phéan loai té bao. Cac té bao B nhd tir bdn vacxin dugc chon sau d6 dugc
lam bét tir voi EBV (Epstein Barr Virus) va CpG (CpG oligodeoxynucleotit 2006)
trong cac giéng nhan ban nhu da md ta trude d6 (Traggiai, E. et al., Nat. Med. 10,
871-875, 2004) va sau d6 dich ndi nudi céy dugc kiém tra béng sang loc so cép st
dung thir nghiém trung hoa dang gia CSV-11 RABV trén dia 384 giéng (ching tham
chiéu CVS-11, chiing vacxin). Cac t& bao than phdi ngudi 293T duge sir dung dé san
xudt lentivirut dang gia (thay thé lyssavirut). C4c thit nghiém trung hoa dugc tién hanh
trén cac té bao than chudt ddng so sinh 21 dong 13 (HBK). Trong dia 384 giéng, virut
dang gia CVS-11 thu dugc tir 50-100 x 10* don vi 4nh séng tuong dbi (relative light
units - RLU) dugc G véi huyét thanh pha lodng hai 1in trong mot gid tai 37% (5%
CO2) trude khi bd sung thém 3’000 té bao BHK-21. Lai tiép tuc 0 ching trong 48 gio
nita sau khi loai boé dich ndi va bd sung thém 15 pl thubc thir Steadylite (Perkin
Elmer). Hoat tinh cta enzym Luciferaza dugc phat hién sau 5 phut bang cach doc trén
dia Synergy microplate luminometer (BioTek) (Wright, E. et al., J Gen. Virol 89,
2204-2213, 2008). Thu ldy cac ching nudi cdy duong tinh va nhan 1én. Tir cac ching
nudi cdy duong tinh, cic trinh ty VH va VL dugc khdi phuc bang RT-PCR. Céc khing
thé RVC20 va RVC58 dugc tach dong trong vecto biéu hién lambda Ig hodc kappa IG
va IgGl nguoi (duge Michel Nussenzweig, Rockefeller University, New York, US
cung cip) vé co ban di mo ta (Tiller T, Meffre E, Yurasov S, Tsuiji M, Nussenzweig
MC, Wardemann H (2008) Efficient generation of monoclonal antibodies from single
human B cells by single cell RT-PCR and expression vector cloning. J Immunol
Methods 329: 112-124). Céc khang th& don dong dugc san xudt tir cac té bao B bét tir
EBV hoic bdi chuyén nap tam thoi cta cac té bao Freestyle 293 (Invitrogen). Thu liy
dich ndi tir cac té bao B hoic té bao chuyén nhiém thu dwoc va IgG duoc tinh sach 4i
Iyc bing phuong phap sic ky protein A hodc protein B (GE Healthcare) va khir mudi
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chéng PBS.

Nam tram khang thé don dong ngudi duoc phén 14p kha ning trung hoa RABV
cua chung. Hai muoi mdt khang thé don dong ngudi duoc chon c6 hiéu qua trung hoa
cao khang lai CVS-11 RABV, véi gid tri ICq (12 ndng d6 khang thé da dé trung hoa
90% 14y nhiém virut) nim trong khoang tir 0,01 dén 317 ng/ml (Fig. 3), dugc san xuit
bdi cac té& bao B bt tr EBV va duoc tinh sach 4i lyc bang phuong phap sic ky Protein
A hodc Protein G (trong truong hop ciia 1gG3). HRIG va hai khéng thé don dong
ngudi tham chiéu (CR57 va CR4098) da dwoc phat trién nghién ctru dén giai doan I1I
dé thay thé cac RIG (nhung hién tai bi thét bai do thiéu hoat tinh trung hoa khang lai
mdt s6 ching RABV hién ¢6) ciing duogc thir nghiém. Ngoai ra, tat ca cac khang thé
d&u cho thdy kha ning gén két v6i G protein cia RABV bing ELISA (CVS-11). Dé
dat dugc diéu nay, phai st dung thir nghiém ELISA tiéu chudn. Tém lai, cac dia
ELISA dugc phi v6i 5 pg/ml G protein cia RABV, bi chin béi 10% FCS trong PBS,
dugc 0 voi huyét thanh hodc khang thé ngudi va dugc rira sach. Céc khang thé gan két
duoc phat hién biang cach & v6i IgG dé khéng ngudi lién hop AP (Southern Biotech).
Sau d6 rira céc dia, bd sung thém co chat (p-NPP, Sigma) va dem doc tai bude séng
405 nm. Ai lyc twong dbi ctia huyét thanh gin két hoac khang thé don dong gin két
dugc x4c dinh bing cach do dd pha lodng cla huyét thanh (ED50) hoic ndng do cia
khang thé cin dé thu duoc 16n nhét 12 50% gén két tai thoi diém bao hoa (EC50).

Pé hiéu duoc liéu quyét dinh khang nguyén (epitop) cing gbc & dang ciu hinh
bic ba hay khong, G protein cia RABV dugc chay trén gel SDS-PAGE duéi céc diéu
kién khir (under reducing - RED) hodc khong khir (under reducing - NR) va dugc do
bing phuong phap Western blot véi tAt ca cac khang thé don dong ngudi duge phan
lap. Trir mot vai ngoai 16 (RVB143, RVC44 va RVC68), tit ca cic khing thé déu
khong gin vé6i G protein duéi cac didu kién kht, do d6 c6 thé dua ra gia thuyét ring

epitop dugc nhan biét c6 cdu hinh bac ba.

Vi du 3: Nghién ctru sy canh tranh khang thé: nhan biét cac vi tri khang nguyén trén G
protein RABV.

Tién hanh céc nghién ciru vé su canh tranh dé x4c dinh khoang cich trong
khong gian ciia mdi epitop trong s6 céc epitop cdu hinh bac 3 duge nhan biét boi tit ca

céc khang thé trong tap hop. Trudc d6, hai khang thé tham chiéu 13 CR57 va CR4098
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d3 14n luot nhan biét cac vi tri khang nguyén I va III trén G protein (Bakker, A. B. H.
et al., J Virol 79, 9062-9068, 2005; de Kruif, J. et al., Annu Rev Med 58, 359-368,
2007), va do d6 dugce sir dung trong thir nghiém nhu cac dau do dé xay dung ban dd
tinh ddc hiéu cia mdi khang thé trong tip hop cac khang thé. Cu thé 13, cac khang thé
CR57, CR4098 va toan bd 21 khang thé dugc chon duge tinh sach va gén nhén biotin
va sau d6 tién hanh kiém tra bé‘mg ELISA trong thir nghiém canh tranh ma tran day du,
trong d6 cac khang thé khong dwoc gin nhan duoc 0 1an thtr nhét tai ndng d6 10 pg/ml
trong cac dia dugc phu G protein RABV, sau do bd sung thém cac khang thé da gin
biotin & ndng do 100 ng/ml (tire 14, ¢6 ndéng d6 thdp hon mdt trim 14n so véi ndng do
cta khang thé khong dugc gin nhin), phét hién lién két bang alkalin-phosphataza lién
hop streptavidin. Cac két qua duoe trinh bay trong Fig.4 va chi ra phén trim can trd sy
gin két ciia cac khang thé dugc gin nhan trong tAt ca cac tb hop c6 thé ¢ (tic 13, 21 x
21) va duoc st dung dé chia cac khang thé thanh 6 nhém. Khi doc cac két qua canh
tranh, can luu ¥ ring néu hai epitop chdng 1én nhau, hoic cac viing bi che pht béi cac
canh cta hai khang thé chéng 1én nhau, su canh tranh hau hét 13 canh tranh hoan toan.
Hiéu qua trc ché hodc ting cudng yéu din t6i gidm 4i lyc do tdc dong lap thé hodc di

1ap thé.

Céc khang th8 RVA125, RVC3, RVC20 va RVD74 dugc xép vao nhém vi tri
khang nguyén I theo su canh tranh véi CR57 va su canh tranh 13n nhau ctia ching.
Luu vy ring, kha ning gin két cta cac khang thé vi tri khang nguyén I trén G protein
duge ting 1én béi phan nhém céc khang thé khong phai 13 khang thé vi tri khing
nguyén I. RVA122, RVA144, RVB492, RVC4, RVC69, RVC38 va RVC358 duoc xép
vao nhom vi tri khang nguyén III theo sy canh tranh véi CR4098 va theo sy canh tranh
14n nhau cta ching. RVC58 chi canh tranh mot phan véi CR4098 (nghia 1a 64%) ciing
nhu canh tranh mét phin véi cac khang thé khong phai vi tri I va III, do d6, dit ra gia
thuyét rang, quyét dinh khang nguyén (epitop) RVC58 c6 thé chi chong mdt phan 1én
vi tri khang nguyén III. Nhém tht ba gbm cac khang thé RVB181, RVC56, RVB185,
RVC21, RVB161 va RVC111 dugc dat tén 1a I11.2 do kha nang gin két cla tit ca cac
khang thé dugc gin nhin biotin ndy bi can tr& boi tat ca cac khang thé vi tri khang
nguyén III tuy nhién, nguoc lai tat ca cac khang thé nay khong c6 kha ning can trd su
gin két ciia mot vai khang thé vi tri khang nguyén I nhu CR4098, RVC4 va RVC69.
Khi doc két qua canh tranh, can luu ¥ ring khi hai epitop chdng 1én nhau, hogc cac
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vung bi che pht bdi cdc canh cia hai khing thé chdng 1én nhau, su canh tranh hiu hét
14 canh tranh hoan toan. Hiéu qué trc ché hodc ting cudng yéu din t6i giam 4i luc do
tac dong 1ap thé hoic di 1ap thé. Vi Iy do ndy, & ddy ching ta dinh nghia vé vi tri khang
nguyén maéi co tén 1a I11.2, gin gidng vé6i vi tri khang nguyén III trén G protein. Theo
cac tiéu chi tuong tu, ba vi tri bd sung dugc x4c dinh cé tén 1a A, B va C. Vitri A
duoc xac dinh bing mot khang thé RVB686 duy nhit ma kha ning gin két ciia n6 lam
anh huéng dén kha ning gn két ctia da s cac khang thé duoc gén nhan trong tap hop,
tuy nhién nguoc lai kha nang gén két cia RBV686 duoc gin nhan khong bi can trd béi
bit ky khang thé nao trong tip hop. Nhing két qua nay c6 thé dua ra gia thuyét ring
kha ning gin két cia RVB686 bao gdm mot tac dong di lap thé trén G protein, ma c6
kha ning tic dong dén kha ning gin két ctia hiu hét cac khang thé khac. Vi tri B dugc
x4c dinh bing khang thé RVC44 ma sy gén két ctia n6 khong bi can tré bdi bat ky
khang thé nao trong tip hop. Twong tw, vi tri C duge xac dinh bdi cac khang thé
RVB143 va RVC68, ciing dugc nhan biét béi epitop duy nhit va khéc biét so véi tt
ca céc khang thé con lai. Luu y réng, chi cic khang thé RVC44, RVB143 va RVC68
trong tap hop cac khang thé nay c6 kha ning gin két bang western blot trén G protein
dudi cac didu kién kht, cho thdy ring ching nhan biét quyét dinh khang nguyén
(epitop) bac 1 trén G protein RABV.

Vi du 4: Cac khang thé theo sang ché trung hoa hiéu qua RABV va lyssavirut khong
phai RABV.

Mudi hai trong s6 22 khéng thé duge chon dua trén tiém nang cua ching va kha
nang nhan biét cic vi tri riéng biét trén G protein RABV dé thir nghiém, ciing véi cic
khang thé tham chiéu CR57, CR4098, RABI va Berirab® (HRIG), khéang lai lugng
16n lyssavirut st dung virut dang gia (22 ching, nhu dugc trinh bay trong Fig.5) va
céc ching virut 1ay nhiém (16 chiing, nhu dugc trinh bay trong Fig.6) bao gdm cac loai
RABV, DUVV, EBLV-1, EBLV-2, ABLV, IRKV, KHUV, ARAV, LBV, MOK,
SHIBV, BBLV, WCBV va IKOV (Fig. 5,6 va 7).

Tao ra cac virut dang gia va thr nghiém trung hoa: cac t€ bao than phdi ngudi
293T dong 17 (HEK 293T/17; ATCC CRL-11268) dugc st dung dé tao ra céc
lentivirut dang gia. Cac thtr nghiém trung hoa dugc tién hanh trén céc té bio BHK-21

dong 13 (ATCC CCL-10). Trong cé4c dia 384 giéng, virut dang gia tao ra 50-100 x 104
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don vi 4nh sang twong dbi (RLU) dugc 0 v6i huyét thanh pha lodng hai 1an hodic cac
khang thé trong 1 gid tai 37% (5% CO2) trude khi bd sung thém 3°000 té bao BHK-
21. Ching dugc u thém 48 gid, sau khi 10@11 b6 dich ndi va bd sung thém 15 pl thube
thir Steadylite (Perkin Elmer). Hoat tinh enzyme Luciferaza dugc phat hién sau 5 phut
bing cic doc cac dia trén Synergy microplate luminometer (BioTek) (Wright et al.
2008). Phat hién hién tuong giam ldy nhiém bing cich so sanh RLU khi c6 mit va
khong c6 mat khang thé va dugc biéu dién bang ty 1 trung hoa. Hiéu qua trung hoa
ctia cac khang thé don dong & ddy duge do 1a ICe, duge dinh nghia la ndng d6 khang
thé ma tai nong dd nay lam giam 90% RLU so véi céc giéng virut ddi chimg sau khi
trir di RLU ban déu trong cac giéng té bao ddi chiing (IDso d6i v6i huyét thanh, tic 12
do pha loding ctia huyét thanh tai ma tai d6 RLU bi giam di 50%). Cac gia tri IDso ddi
v6i huyét thanh twong tng v6i do pha lodng ma tai d6 RLU bi giam di 50%.

Thir nghiém dap ung té bao lyssavirut va thir nghiém trung hoa in vitro. Cac
RABYV va céac lyssavirut khong phdi RABV dugc chon dugc phén 14p trén Neuro-2A
(ATCC cat n. CCL-131), sau d6 dap ung t€ bao va tao ra cic gbc 1am viéc va chuin do
trén céc té bao BSR (12 mot dong cia t& bao BHK-21). Hai quy trinh dwoc thay dbi
mot chat tir thir nghiém trung hoa virut v4i khang thé huynh quang (mFAVN) va tir
thr nghiém e ché diém huynh quang nhanh (mRFFIT) (FAVN: Cliquet, F., et al., J.
Immunol Methods 212, 79-87, 1998; RFFIT: Smith, J. S., et al., Bull. World Health
Organ. 48, 535-541, 1973, Warrell MJ, Riddell A, Yu LM, Phipps J, Diggle L,
Bourhy H, Deeks JJ, Fooks AR, Audry L, Brookes SM, et al (2008) A simplified 4-site
economical intradermal post-exposure rabies vaccine regimen: a randomised
controlled comparison with standard methods. PLoS Negl Trop Dis 2: €224), lan luot
dugc 4p dung dé kiém tra hiéu luc cua khéng thé nghién ctru. CVS-11 dugc tinh sach
va chudn do trén BSR hodc BHK-21, lan luot theo thir nghiém trung hoa nhé giot,
RFFIT hoic FAVN. Pdng thoi, cac thir nghiém FAVN va RFFIT tiéu chudn ciing
dugc thuc hién dé danh gia hiéu luc clia c4c khang thé duoc kiém tra trong viéc khang
lai CVS-11. Tém lai, cac thir nghiém mFAVN duya trén thir nghiém FAVN ti€u chuén

nhung chiing dugc tién hanh trén cac té bao BSR.

Ngudng trung hoa 1a gia tri ICog (d6i v6i virut dang gia) hodc 1a ICso (ddi véi
virut 14y nhiém) trén 10000 ng/ml. N6i cach khéc, néu thu duoc gi tri ICeo (d6i voi
virut dang gia) hodc ICso (d6i v6i virut 1ay nghiém) trén 10000 ng/ml v6i mot khang
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thé, khang thé d6 dugc xem 13 “khong trung hoa”.

Trong sb cac khang thé gin vao vi tri khang nguyén I dugc kiém tra trong thir
nghiém trung hoa virut dang gia (Wright, E. et al., J Gen. Virol 89, 2204-2213, 2008;
Wright, E. et al., Vaccine 27, 7178-7186; 2009), khang thé RVC20 c6 do rOng phan
tmg 16n nhit dé trung hoa cac virut nhém I RABV, DUVV, EBLV-1, EBLV-2,
ABLV, IRKV, KHUV, ARAV ciing nhu SHIBV tir nhém II va IKOV tir nhém IV
dugc gia dinh (Fig. 5). Nhiing mé ta diy dt v& c4c chung virut gia duoc sir dung c6
thé xem trong Fig. 1. Khi so sinh, khdng thé CR57 gén véi vi tri khang nguyén I ro
rang 1a ¢6 hiéu qua kém hon so véi khang thé RVC20, do né khong c6 khong c6 kha
ning trung hoa cac chiing EBLV-1, SHIBV va IKOV (tham khao Fig. 5).

Khi thir nghiém trén cic ching virut 1dy nhiém st dung thtr nghiém FAVN
(Cliquet, F., et al., J. Immunol Methods 212, 79-87, 1998) hodc thtr nghiém RFFIT
(Smith, J. S., et al., Bull. World Health Organ. 48, 535-541, 1973), khang thé RVC20
cling c6 kha ndng phéan ng rat tot trong d6 rong phan tmg ciia no trong viée trung hoa
RABV, DUVV, EBLV-1, EBLV-2, ABLV, BBLV ciing nhu nhém II MOKYV (tham
khao Fig. 6; chi c6 mot loai khong duoc trung hoa 1 LBV). Md ta chi tiét, ddy di vé
c4c chung virut 14y nhiém duoc st dung ¢6 thé 14y tir Fig. 1. Theo mot phan tich tuong
tir, khang thé CD57 khong trung hoa chiing EBLV-1 (khi quan sat v6i dang virut gia),
ching LBV va ching MOKYV (tham khéo Fig. 6).

Trong sb cac khang thé gin vao vi tri khang nguyén III dugc kiém tra trong thir
nghiém trung hoa virut dang gia, khang thé RVC58 trung hoa hiéu qua véi gia tri 1Ce
< 10 ng/ml & t4t ca cac virut nhém I (nghia 13, RABV, DUVV, EBLV-1, EBLV-2,
ABLV, IRKV, KHUV, ARAV, tham khao Fig. 5). Khi so sanh, khang thé CR4098
gin v6i vi tri khang nguyén III c6 kha ning phan tng kém hon so véi RVCS58, do nd
khong c6 kha ndng trung hoa cac ching DUVV, EBLV-1, EBLV-2, IRKV va KHUV
va trung hoa rit yéu ARAV (tham khao Fig. 5).

Khi thir nghiém trén céc virut 1dy nhiém, trong tAt ca cac khang thé gin véi vi
tri khang nguyén III duoc kiém tra, RVC58 ciing c6 kha nang phan g rét tbt trong dod
rong phan Ung cuia nd, do nod ¢ thé trung hoa hiéu qua RABV, DUVV, EBLV-I,
EBLV-2, ABLV, BBLV (tham khéo Fig. 6; chi c6 céc loai khong dugc trung hoa 1a
MOKYV va LBV). Theo mdt phén tich twong tu khing thé CR4098 khong trung hoa
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ching EBLV-1, DUVV, BBLV, m{t trong bbn ching RABV duoc kiém tra, mot trong
ba ching EBLV-2 duoc kiém tra va mot trong hai ching ABLV dugc kiém tra (tham
khao Fig. 6).

Luu y ring, khang thé RVC68 gin vao vi tri khang nguyén C trung hoa tat ca
cac virut dang gid nhom I va II dugc thit nghiém (chi c6 WCBV la khong duoc trung
hoa), midc du cé cac gia tri ICoo cao hon 10-100 14n so véi céc khang thé RVC20 va
RVC58 (Fig. 5 va 7), Tuy nhién, khi tién hanh tht nghiém trén céc virut 14y nhiém,
khang thé RVC68 khong c6 kha ning trung hoa EBLV, ABLV, MOKV ciing nhu mdt
trong s6 bén chiing RABV duge kiém tra (Fig. 6 va 7).

Néu viéc phan tich vé& phd réng phan tmg cla khéng thé bi giéi han & céc
lyssavirut khong phai RABV (ghi nhén 13 duong tinh v6i tat ca virut duoc trung hoa c6
gi4 tri ICs0 <10000 ng/ml), khéng thé RVC58 (gin vao vi tri khang nguyén III) ¢6 kha
ning trung hoa 69% cac lyssavirut khong phai RABV dugc thir nghiém va, dang chi y
13, trung hoa tat ca cac chiing lyssavirut nhém I duge thir nghiém. Trong khi d6, khéng
thé CR4098 va RAB1 chi trung hoa 1an luot 13 19% va 27% cac lyssavirut khong phai
RABV va 1an lugt 23% va 25% céc lyssavirut nhém I dugc thit nghiém. Cung véi do,
khang thé RCV20 (gin vao vi tri khéng nguyén I) c6 kha ning trung hoa 72% céc
lyssavirut khong phai RABV va 91% lyssavirut nhém I. Trong khi d6, khang thé CR57
trung hoa 1an lugt 47% va 68% cac lyssavirut khong phai RABV va lyssavirut nhom 1.

Khi két hop lai v6i nhau, cac khing th8 RVC58 va RVC20 trung hoa lan lugt
78% va 100% cac lyssavirut khong phai RABV va céc lyssavirut nhém I, trong khi d6
két hop CR57 va CR4098 chi trung hoa 1an lugt 50% va 68% céc lyssavirut khong
phai RABV va lyssavirut nhom I (cac Fig 8A-B). Cac HRIG cling dugc thir nghi€ém
trong viéc khang lai cac virut va virut dang gid va tham chi néu n6 13 hdn hop cua cac
khang thé da dong khing G protein chi trung hoa c¢6 25% lyssavirut khong phai RABV
va 36% lyssavirut nhom I (tham khao Fig. 8).

Dé nghién ciru vé kha ning cuia cac khang thé theo sang ché trong viéc trung
hoa cac ching RABV khac nhau mdt cach chi tiét hon, phan tich vé hoat tinh trung
hoa cua céc khang thé RVC20 va RVCS8 theo sang ché, va cia cac khang thé CR57
va CR4098 tham chiéu duoc mé rong thanh mdt tp hop khang thé 16n hon gdm cic
chiing RABV (n=26, 24 virut va 2 virut dang gi), dai dién cho tit ca c4c gidng hién c6
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(nghia 13, c4c gidng & chiu M, chiu A, toan thé gi6i, chau Phi 2, va chau Phi 3 va cac
gidng & bic cuc/tuong tu béc cuc) (Fig.9). Toan bd 26 ching RABV duge trung hoa
hidu qua bing cic khang thé RVC20 va RVC58 véi céc gid tri cAp sb nhan trung binh
ctia ICso va ICoo 14n lugt 12 26 va 12 ng/ml. Trong khi d6, cac khang thé CR57 va
CR4098 cling trung hoa tit ca cac RABV duoc thir nghiém nhung c6 gia tri ICso va
I1Coo cao hon, 13n Iwot 12 61 va 100 ng/ml. Luu ¥ ring, khang thé CR4098 trung hoa hai
ching RABV véi gia tri ICso >10000 ng/ml, ndng d6 ma hau nhu khdng c¢6 hidu qua

trong in vivo.

Trong bude tiép theo, phan tich v& hoat tinh trung hoa RABV cua cdc khang thé
tiép tuc dugc mé rong, bao gdm khang thé tham chiéu RAB1 va mdt tap hop 16n hon
cac chung RABV (n=35, 27 virut va § virut dang gia; CVS-11 dugc thir nghiém la
virut 18y nhiém va 1a virut dang gia vé6i Fig. 10 bao gdbm CVS-11 dugc thit nghiém nhu
1a virut lay nhiém va Fig. 11 trinh bay két qua ciia ci ba thr nghiém trung hoa dugc
tién hanh v&i CVS-11, 14n lugt 12 thir nghiém trung hoa virut dang gia (PV), FAVN va
RFFIT), dai dién cho tit ca cac gidng hién c6 (nghia 13, cac gidng & chau My, chau A,
toan thé gi6i, chau Phi 2, va chau Phi 3 va céc gibng & bic cuc/tuong ty bic cuc)
(Fig.10B). Mo ta ddy du vé cac ching c6 thé xem trong Fig. 1. Nhu dugc trinh bay
trong Fig. 10A, toan bd 35 ching RABV dugc trung hoa hiéu qua bing cic khang thé
RVC20 va RVC58 véi cac gia tri ICso (dbi véi cac virut lay nhiém) hodc gia tri ICqo
(d6i v6i cac virut dang gia) nim trong khoang tir 0,1 dén 140 ng/ml. Trong khi d6, cac
khéang thé tham chiéu CR57, CR4098 va RAB1 trung hoa toan bd cac RABV dugc thir
nghiém, nhung véi hiéu luc thip hon dang ké so véi RVC20 va RVC58 va c¢6 khoang
gia tri ICso hodc ICoo 16n hon (nghia 1, 14n lwot 12 0,6 — 969 ng/ml, 0,7 — 23600 ng/ml,
1 — 4153 ng/ml, tham khéo Fig. 10A). Tuwong tu nhu véi RVC20 va RVCS58, HRIG
trung hoa phin 16n cic ching RABV dugc thr nghiém vai khoang gia tri ICso nho.
Quan trong 13, cic khang thé CR4098 va RABI trung hoa 1an lugt sdu ching RABV
va ba chiing RABYV, voi gia tri ICso >1000 ng/ml (tham khao Fig. 10A), ndéng do ma

hau nhu khong c6 hiéu qua trong phong ngira sau phoi nhiém.

Phén tich nay dugc mé rong ra t6i 8 chung RABV khac ma kha nang gin cua
céc khang thé vao céc té bao bién nap G-protein dugc thir nghiém bang k§ thuat dém
dong chay té bao (Fig. 11). Toan bd gen G trong cac ching RABV dugc t61 wu hoa
codon d& biéu hién té€ bao nhin thyc va tich dong vao trong vecto phCMV1
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(Genlantis). Cac plasmid biéu hién G protein dugc st dung dé bién nap cac té bao
293F-Expi. Ba ngay sau khi bién nap, thu liy cac té bao, cb dinh va tham thu véi
saponin dé nhudm mau mién dich cho tAt ca khang thé thir nghiém. Kha ning gén cla
cac khang thé vao cac t& bao bién nap dugc phan tich st dung Becton Dickinson
FACSCanto2 (BD Biosciences) véi phan mém FlowJo (TreeStar). Nhu dugce trinh bay
trong Fig. 11, tht ca céc ching RABV nay dugc nhén biét boi khang thé RVC20 va
RVC58, trong khi RAB1 khong gin vé6i chiing 91001USA va CR57 khong gdn véi cac
ching RV/R.3PHL/2008/TRa-065 va 09029NEP. Nhiing phat hién nay lam ting thém
s6 lugng cac ching duoc dién biét bdi RVC20 va RVCS58 1én t6i 43 ching.

Fig. 10B thé hién cdy phat sinh loai ctia 2215 trinh ty G protein RABV 14y tur
co so dit liéu cong cong. Nhitng chAm mau den in ddm 13 cac trinh ty cia virut RABV
dugc thtr nghiém (khong c6 mat hai trinh ty G protein, thc la CV9.13,
Mauritania/dog/2019-2006/V6235-2007 va do d6 chung khong ndm trong ciy phat
sinh loai). Pidu nay chi ra ring cic virut RABV dugc thir nghiém (cic chdm mau den)
dai dién cho tit ca cac gidng hién c6 (nghia 13, cac gidng & chau M§, chau A, toan thé

gi6i, chau Phi 2, va chau Phi 3 va cac gibng & bac cuc/trong tu béc cuc).

Cac két qua trung hoa st dung virut RABV gia (pseudoviruses - PV, thur
nghiém trung hoa virut dang gia dugc thuc hién theo Wright, E. et al., ] Gen. Virol 89,
2204-2213, 2008 and Wright, E. et al., Vaccine 27, 7178-7186, 2009, dugc két hop
vao ddy bang cach vién din) hodc cac virut 1y nhi®m (nhu duge do bang thir nghiém
trung hoa virut véi khang thé huynh quang FAVN, theo Cliquet, F., et al., J. Immunol
Methods 212, 79-87, 1998, duoc két hop vao day b%lng cach vién din, hoic béng thi
nghiém uc ché diém huynh quang nhanh, RFFIT, theo Smith, J. S., et al., Bull. World
Health Organ. 48, 535-541, 1973, duogc két hop vao ddy bang cach vién dan) va dic
tinh cua cdc RABV va cdc ching khong phai RABV dugc chon duoc trinh bay lan
luot trong cac Fig 12 va 13.

Vi du 5: X4y dung ban do epitop str dung virut dang gia dot bién

Pé tinh sach hon céc epitop dic hiéu trong s6 12 khang thé don dong duoc
chon, chung dugc thir nghiém khang lai virut RABV dang gia dugc thiét ké di truyén.
Cu thé 13, dot bién axit amin K226E, K226N, G229E, N336D va N336S dugc tim thiy
trong céc thé dot bién thoat virut CR57 va CR4098 da dugc mo ta trong Bakker, A. B.
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H. et al., J Virol 79, 9062-9068, 2005 and in Marissen, W. et al., J Virol 79, 4672—
4678, 2005, duoc dua vao trong gen G cia CVS-11 va tao ra cac virut dang gia dot

bién tuong ting.

Mot tap hop gém 12 khéang thé dugc chon cling nhu cac khéng thé tham chiéu
CR57 va CR4098 duoc thir nghiém tai ndng do 15 pg/ml vé kha ning trung hoa 5 virut
dang gia dot bién (K226E, K226N, G229E, N336D va N3368S) va dem so sanh voi
ching CVS-11 bd me twong tng. Cac két qua ctia phan tich duge tém tit trong Fig.
14. Cac khang thé CR57 va RVC20, chir khong phai 1a RVC3, khong c6 kha ning
trung hoa thé dot bién CVS-11 thoat CR57 1a K226E, K226N va G229E. Céc két qua
nay chi ra rang RVC3 nhén dién mdt epitop trén vi tri khang nguyén L, vi tri ndy khac
v6i vi tri duge nhin dién bdi CRS57, va chi ra rang RVC20 nhan dién epitop twong tu
epitop duge nhan dién boi CR57. Tuy nhién, viéc phat hién ra rang khang thé RVC20
duoc dic trung & do rong clia phan Gmg khang lai cac lyssavirut khong phai RABV
(Fig. 8) 16n hon so v6i khang thé CR57 chi ra ring cach khang thé RVC20 nhén biét
epitop cing gbc ciia né tai vi tri khdng nguyén I khac biét so véi cach nhan biét ctia
khang thé CR57, c6 thé chiu dugc nhiu dot bién axit amin tai vi tri gén két va xung

quanh céc gbc hon.

Tt ca cac khang thé, bao gdbm CR4098, ngoai trir RAB1 (s6 liéu khong dugce
trinh bay), d&u ¢6 kha ning trung hoa thé dot bién CVS-11 thoat CR4098 1a N336D,
do d6 chi ra ring dot bién nay khong c6 tac dong dang ké dén viéc gin véi cac epitop
cung gbc trong trudng hop clia G protein trén CSV-11. Ngoai ra, tit ca cac khang thé
gin v6i vi tri khang nguyén III, cy thé 1a CR57, ¢6 d0 rong phan tGng véi lyssavirut
khong phai RABV 16n hon so véi khang thé CR4098 (Fig. 7).

Vi du 6: Phan tich sy bao thi cua céac epitop RVC20 va RVCS8 trong cac ching
RABV

Vi tri khang nguyén I nhan dién boéi khang thé CR57 duoc x4c dinh bing phan
tich quét peptit va béng cach phan lap cac thé dot bién thoat virut K226N, va G229E
va phat hién dé x4c dinh vi tri ving gin két nhod nhét dugc tao thanh béi cac gbc
KLCGVL (trinh tu lién ng va cdc vi tri 226-231 cta G protein RABV; Marissen, W.
et al., J. Virol 79, 4672—4678, 2005). Cac két qua canh tranh trinh bay trong Fig. 4 va

cac két qua thir nghiém virut dang gia dot bién duoc trinh bay trong Fig. 14 chi ra ring
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khang thé RVC20 gin véi vi tri khang nguyén 1. Do do, céc tac gia sing ché da phan
tich murc do bao thi cta cac gde axit amin trén vi tri khang nguyén I trong mét tap hop
gdm 2566 trinh ty thu dugce tir cac ching RABV doc 1ap 14y tir cac co so dit liéu cong

cOng dai dién cho sy da dang RABV trén toan cau.

Nho d6, phat hién ra réng vi trf 226 1a K chiém 99,73% va 1a R chiém 0,19%
trinh tu dugc phan tich (R hoic K chiém 99,92% céc ching) (Fig. 15). Khang thé
RVC20, chir khong phai khang thé CRS57 trung hoa virut bam vao ca vi tri K va R
(Fig. 16). Vi tri da hinh con lai trén vi tri khadng nguyén I la gbc 231, vi tri nay 1a L
chiém 67,65%, 12 S chiém 17,30% va 1a P chiém 14,73% céc ching RABV dugc phin
tich (L, S hodc P ¢6 mit trong 99,69% céc trinh tu, Fig 15A). Céac khang thé RVC20
va CR57 duoc thir nghiém va trung hoa céc lyssavirut gin vao cac gbc leuxin, serin
hoic prolin tai vi trf 231 (Fig. 16). Phan tich ndy da x4c nhén céc két qua trung hoa
trude do6 cua chung tdi va chi ra rang epitop khing thé RVC20 bao thi cao trong
RABV. Quan trong 13, ca ba thé dot bién CVS-11 thoat CR57 va RVC20 tai vi tri 226
ddu duoc trung hoa hiéu qua boi khang thé RVCS8.

Phéan tich twong tu ciing dugc thuc hién véi khing thé RVC58 gén vo1 vi tri
khang nguyén III. Vi tri khang nguyén III chu yéu duogc tao ra bdi cic gbc
KSVRTWNEI (trinh tu lién tng va céc vi tri 330-338 ctia G protein RABV; (Walker,
P. J. et al., J. Gen. Virol 80, 1211-1220, 1999; Bakker, A. B. H. et al., J Virol 79,
9062-9068, 2005). Céc két qua canh tranh dugc trinh bay trong Fig. 4 va cac két qua
thir nghiém virut dang gia dot bién duge trinh bay trong Fig. 14 chi ra rang khang thé
RV(C58 nhan biét cac gdc trong vi tri khang nguyén 1. Do d6, céc tac gia sang ché da
phén tich, nhu dd moé ta dbi véi vi tri khang nguyén I & trén, mic do bao thu cla céc
gbc axit amin tai vi tri khang nguyén III trong tp hop gdm 2566 trinh tu thu dugce tr
cac chung RABV doc lap liy tir cac co so dit liéu cong cdng dai dién cho su da dang

RABV trén toan ciu (nhu v6i vi tri khang nguyén I & trén).

Nho do, phat hién ra réng cac vi tri 330, 331, 334, 335 va 337 béo thu cao
(>99,61%), trong khi cac vi tri 332, 333, 336 va 338 1a da hinh (Fig. 15B). Vi tri 330 la
K chiém 99,61% va 1a N chiém 0,27% céc trinh ti phén tich (K hodc N ¢6 mit trong
99,88% cac trinh ty). Khang thé RVC58 cho thiy kha ning trung hoa virut bam vao K
hodc N tai vi tri 330 (Fig. 16). Vi tri 331 bao thu cao duge ma hoa bdi S chiém 99,96%
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céc ching. Vi tri 332 12 V chiém 77,05% va 1a I chiém 22,88% cac trinh tw (V hodc I
c6 mit trong 99,93% céac ching). Khang thé RVC58 cho thdy kha ning trung hoda cac
lyssavirut gén vao V hodc I tai vi tri 332. Vitri 333 1a R chiém 96,22% cac ching. Mot
vai gbe khac, nhung khong phai 1a D, dugc tim thdy tai vi tri 333 trén c4c ching
RABV. Ngugc lai, cac lyssavirut nhom II gin vao D tai vi tri nay va céac virut nay
khong bi trung hoa bdi khang thd RVC58, do d6, dua ra gia thuyét ring D tai vi tri 333
c6 thé tac dong dén kha ning gin két cia RVCS58, nhung gbc nay khong duogc tim thy
trong cac ching RABV ty nhién. Vitri3341a T chiém 99,65% cac ching. Vi tri 335 1a
W chiém 100% cac ching. Vi tri 336 1a N chiém 90,57%, 13 D chiém 3,59%, 1a S
chiém 5,65% va 1a K chiém 0,08% céc ching RABV dugc phan tich (N, D, S hogc K
c6 mit trong 99,89% cac ching). Khing thé RVC58 c6 kha ning trung hoa cic
lyssavirut gén vao N, D, S hogc K tai vi tri 336. Luu y rang, RABV gén vé6i D tai vi tri
336 khong bi trung hoa bdi khang thé CR4098 va RABI, do d6 dua ra gia thuyét rang
4% RABYV hién c6 khang lai sy trung hoa cua khang thé CR4098 va RAB1 mot cach
hiéu qua. Luu y ring, da sb cac ching RABV chau Phi duge phén tich & day (59,1%)
gin vao D tai vi tri dai dién 336. Céc chung nay tuong ng véi gidng Chau Phi 2. Vi
tri 337 13 E chiém 99,61% va 1a D chiém 0,35% céc chiing (E hodc D ¢6 mit trong
99,96% cac chung). Khang thé RVC58 cho thiy c6 kha ning trung hoa cac lyssavirut
gin v6i E hodc D tai vi tri 337. Cubi cung, vi tri 338 1a I chiém 93,73% va 1a V chiém
6,16% céac chung phan tich (I hodc V ¢6 mit trong 99,9% cic ching). Khang thé
RVC58 cho thiy kha ning trung hoa cac lyssavirut gén vao I hodc V tai vi tri 338.

Do d6, khang thé RVC58 nhan biét cac ching RABV va ching khong phai
RABV gén véi cac géc trén cac vi tri da hinh, cac vi tri dai dién cho it nhét 99,80%
cac RABV phén tich (Fig. 15B, Fig 16). Phén tich nay x4c nhén cac két qua trung hoa
trude d6 cua ching toi trong d6 khang thé RVC58 trung hoa tat cac cac lyssavirut
nhém 1 dugc thir nghiém va chi ra rang epitop khang thé RVC58 bao thi cao véi
RABYV va céc lyssavirut khong phdi RABV.

T6m lai, hai khéang thé RVC58 va RVC20 trung hoa hiéu qué cac chung RABV
ngudi va dong vat cling nhu trung hoa hdu hét céc lyssavirut khong phai RABV (bao
gdm cac virut & doi Au A méi) bing cach gin vé6i hai vi tri khdng nguyén riéng biét
(vi tri I va III) trén G protein cta virut. Viéc két hop hai khang thé nay dai dién cho
mdt phuong phap diéu tri véi mot d6 rong phan img chua timg c6 va gidm nguy co
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chon loc thé dot bién thodt.

Vi du 7: Céc khang thé RVC58 va RVC20 bao vé chudt ddng Xy-ri khoi 1ay nhiém
RABV liéu gay chét.

Dé nghién ctru liéu cac khang thé RVCS58 va RVC20 trinh dién hoat tinh trung
hoa khang lai 1y nhiém RABV véi lidu gay chét in vivo, ching toi thuc hién nghién
ctru trén chudt ddng Xy-ri (Mesocricetus auratus). Sau 6 gid cung cAp mot lidu RABV
CVS-11 gay chét (50 pl ctia 10°7 TCID50/ml vao co bung chén & chén trai sau, chudt
ddng (n=12 cho mdi nhém) khong dugc diéu tri hodc phong ngira, dugc bit ddu voi
mot trong hai loai vacxin (Imovax; Sanofi-Pasteur: vacxin té bao ludng bdi nguoi bét
hoat thuong mai, loai nay dugc tiém bép véi thé tich 0,05 ml vao co bung chan & chin
trai sau, mot liéu tudng Gng véi 0,125 don vi qubc té cta khang nguyén dai) cong voi
HRIG (Berirab®, 20 mg/kg, twong duong véi 20 IU/kg va dugc tiém bép voi thé tich
0,05 ml), hodc vacxin cdng voi 0,045 mg/kg mot hén hop ding mol ciia cdc khéng thé
RVC20 va RVC58 hoic vacxin cdng véi 0,045 mg/kg mot hdn hop ding mol cla cac
khang thé RVC20 va RVC58. Pong vét dugc diéu tri cling duge nhin vacxin dai vao
cac ngay 3, 7, 14, va 28. Theo ddi cac dong vét trong sudt thoi gian tién hanh thi
nghi€ém va giét chét nhan dao néu xuét hién cac déu hiéu dai 1am sang. 11 trén 12 dong
vat khong duge didu tri sau lay nhiém da chét vao ngay thtr 8 (Fig. 17). Phong ngira
sau phoi nhiém tiéu chudn (PEP) dua trén 20 mg/kg HRIG va vacxin dd lam giam
dang ké ty 18 tir vong xudng 33% (c6 8/12 dong vat sdng sét; Fig. 17). Dang chi y 13,
viée két hop cac RVCS58+RVC20 tai ndng dd 0,045 mg/kg (twong duong vGi 1/440
HRIG dugc cung cip) bao vé dugc 75% cac dong vét (9/12), trong khi do, tai liéu
luong RVC58+RVC20 thip hon 10 14n (0,0045 mg/kg) chi bao vé duge 33% dong
vat. Didu nay dua ra gia thuyét ring ndng d6 0,045 mg/kg RVC58+RVC20 1a phu hgp
nht véi lidu lwong 20 mg/kg HRIG. Lidu bao vé cla 0,045 mg/kg RVC58+RVC20
trong ung & ngudi véi téng liéu trung binh duoc cung cép trong sudt qua trinh phong
ngira sau phoi nghiém PEP chi 1a 3mg hdn hop RVC58+RVC20. Luong nay cé thé
duoc san xuét va dua vao duoc phim & dang 6n dinh (nghia 1a dugc phim dugc dong
kho lanh, ma & cac nghién ctu trude day da chi ra rang cac khang thé don dong duoc
ban quan bang dong kho lanh 6n dinh trong thoi gian 33 thdng tai nhiét do 40°C va
trong 5 thdng tai nhiét do 50°C) va v6i mét chi phi hop Iy cho cic nuGe dang phat
trién.
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Vi du 8: Céc khang thé RVC58 va RVC20 khong gdy trd ngai t6i viéc tiém vacxin

Trong sudt qué trinh phong ngira sau phoi nhiém PEP, c6 kha ning viéc st
dung ddng thoi cac khang thé va vacxin lam giam kha ning cua vacxin trong viéc tao
ra cac ngudng trung hoa cia cic khing thé cAn thiét déi voi viée bao vé. Do do6, diéu
quan trong la cAn danh gid muc d6 ma khang thé didu tri tic dong dén viéc tiém
vacxin. P& xdc dinh tac dong cua hdn hop khang thé dén hiéu luc vacxin, mot thir
nghiém trén dong vat in vivo dd duoc thuc hién véi sy Véng mat cia RABV thtr thach.
Cu thé 13, tht ca dong vat (n=12 cho mdi nhém) duoc chung nglra véi vacxin bénh dai
vao ngay 0, 3, 7, 14 va 28 (Imovax ,Sanofi-Pasteur, dugc tiém bép v6i thé tich 0,05 ml
vao co bung chin & chén phai sau, mdt lidu lwgng twong dwong véi 0,125 don vi qudc
té cua khang nguyén bénh dai) va cung cAp ddng thoi HRIG vao ngdy thir 0 (Berirab®,
20 mg/kg) hoic mdt hén hop ddng mol RVC58+RVC20 véi lugng 0,045 mg/kg hodc
40 mg/kg (liéu hrong cao hon 888 1dn) duoc tiém tiém bap vao co bung chan & chan
phai sau. Ham luong gin két huyét thanh (duoc do bang ELISA trén dia pht G-protein
cia RABV bing cach phét hién cic khang thé chudt ddng gin véi G-protein bing
khang thé da dong khang chudt ddng lién hop voi alkaline-phosphataza), ham luong
trung hoa huyét thanh (thtr nghiém trung hoa FAVN trén CVS-11; theo Cliquet, F., et
al., J. Immunol Methods 212, 79-87, 1998) va ndng dd cic khing thé IgG ngudi con
lai dugc xac dinh vao nay thr 42. HRIG va 0,045 mg/kg RVC58+RVC20 khong lam
giam luong khing thé gin IgG chudt ddng nodi sinh phéan tng véi G protein cia RABV
(Fig. 18A) so véi cac dong vat chi nhan mdi vacxin. Luu y ring, mirc do trung hoa
khang thé trong dong vit duoc didu tri & ca hai lidu luong 0,045 va 40 mg/kg tuong
duong voi mirc d6 trung hoa do mdi vacxin gay ra hodc do vacxin va HRIG hiép dong
diéu tri va trong hau hét cac dong vat c6 ham lugng trung hoa trén 10 TU/ml (Fig.
18B). Cubi cung, trong khi céc ndng do cao cia cic khing thé ngudi (trén 10 1U/ml)
van tim thiy vao ngay 42 & dong vat duge diéu tri v6i 20 mg/kg HRIG hodc 40 mg/kg
RVC58+RVC20, nhitng ndng do rét thdp cua IgG ngudi khong thé phat hién dugc tim
thdy trong huyét thanh cta dong vat dugce diéu tri v6i 0,045 mg/kg RVC58+RVC20
(Fig. 18C). Nhiing két qua nay dua ra gia thuyét rang liéu luong 0,045 mg/kg
RVC58+RVC20, 14 lidu lugng duge cho 13 c6 kha nang bao vé, khong lam anh hudng
dén viéc san xuét cac khang thé trung hoa virut & cac dong vat khi tiém vacxin RABV.
Vi du 9: Céc khang thé RVC58 va RVC20 hoat dong tri lidu & chudt dong Xy-ri bi
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nhidm RABYV lidu gy chét

Hién nay, khong c6 liéu phap dé diéu tri bénh dai. Viéc nghién ctru phat trién
liéu phép diéu tri bénh sé& gitip ich cho it nhAt hai nhém bénh nhéan: nhitng ngudi biét 13
bi phoi nhiém véi RABV nhung ho khong nhén dugc phong ngira sau phoi nhiém
ngay l4p tirc do hoan canh va ho c¢6 nguy co phat trién 1ay nhiém RABV cao, va nhitng
ngudi khong khong biét 1a di tiép xtc véi virut va xudt hién cac d4u hiéu (c6 mirc do
nghiém trong khac nhau) cia bénh (vi du, nhitng céac ca thé bi 1ay nhiém do khong dé
y tiép xtic v6i doi bi nhiém bénh; RABV ¢6 ngudn gbc tir doi, noi ma bénh dai & cho
da dugc kiém soat trd thanh nguyén nhan gy ra bénh dai & nguoi). Viéc tiém mot
hoic nhidu dung dich hdn hgp RVC58 va RVC20 (nghia 12 hdn hop khang thé RVC58
va RVC20 dang mol) s& cung cAp ndng do cao cic khang thé trung hoa hé théng (bao
gdm hé than kinh trung wong CNS) va can tré sy nhén Ién ctia virut va sy tién trién cua
bénh. Viéc phat trién nghién ciru dung dich hdn hop céc khang thé trung hoa tiém ning
va phd phan g réng gitp kéo dai thoi gian diéu tri sau phoi nhidm ddi vé6i lay nhiém
RABV & ngudi, cai ma hién nay dang bi giéi han & ngay dAu tién sau lay nhidm. O
nhitng nguoi nay, RV co thé da tin cong dén cac md than kinh trung wong (CSN) va
cc diu hiéu sém hoic mudn cta bénh cling da xuét hién. Nhitng bénh nhén nay c6 thé
huong loi tir viée diéu tri v6i cac khang thé trung hoa tiém ning cai co thé di qua hang
rao mau ndo (hodc dugc cung cép truc tiép t6i hé than kinh trung wong CNS) dé cung
cAp du lwong khang thé c6 kha nang trung hoa hiéu qua sy nhan 1én cta virut trong cac

md thin kinh trung wong.

Tiém ning tri lidu cta cac khang thé RVC358+RVC20 duge danh gid & chudt
dong Xy-ri dugc ther thach v6i ching RABV ¢ lidu gay chét. Cu thé 13,
RVC58+RVC20 duge thtr nghiém & chudt dong Xy-ri thir thach trong co bung chan &
chan sau v6i lidu lwong gay chét ctia mot trudng virut duge phén 14p tir tuyén nudc bot
clia c4o nhiém bénh (Italy/red fox/ 673/2011). O cac dong vat bi lay nhiém, phét hién
thdy RABV & hé than kinh trung wong vao ngdy thir 5 sau thir nghiém. Cac dong vét
duoc didu tri véi mot lidu 40 mg/kg RVC58+RVC20 vao ngay thir nhit (n=12), vao
ngdy thtt 5 (n=12) hodc vao ngay thir 9 (n=7) sau khi lay nhiém ma khong di doi véi
cung cép vacxin. Nhom dbi ching ciling dwoc nhan dung dich mudi dém photphat
(n=17) hodc diéu tri phong ngira sau phoi nhi®m PEP tiéu chuin (20 mg/kg HRIG va
vacxin; n=12). Cac dong vat dugc theo doi hai 1n mdi ngay va giét chét nhan dao néu
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xuét hién cac triéu chimg 1dm sang cta bénh dai. Pang chi y 14, RVC58+RVC20 bao
vé cac dong vat khoi sy lay nhiém véi lidu gay chét khi cung cAp sau téi 5 ngay lay
nhim (Fig. 19). Luu ¥ ring, 3 trén 12 dong vat dugc diéu tri xuit hién céc tridu chiting
14m sang cua bénh (bai liét & vi tri chin sau dugce thir thach), tuy nhi€n cac tri€u chimg
nay khong phat tién trién thém. Trong md hinh nay, phong ngira sau phoi nhiém PEP
c¢d dién chi bao vé hon mot chiit so véi cac dong vat khong duge diéu tri (Fig. 19).
Khong xuét hién cac ddu hiéu ctia bénh & nhiing dong vat sbng s6t sau t6i 60 ngay lay
nhiém.

O tAt ca cac dong vat da chét va & nhitng con con sdng (c4 nhing con da chét
vao ngay thu 60) su xuét hién ctia virut dai RABV dugc phat hién bang cach dinh
lugng ARN hé gen va dinh lugng mARN virut ma héa cho protein N trong tiy sdng,
hanh ndo/tiéu ndo hodc ndo bd st dung phuong phéap dinh lugng PCR thoi gian thuc.
Luu ¥y ring, ndng do co thé phat hién ctia ARN virut duge do trong hé than kinh trung
wong cua dong vat khong cd tri¢u ching cta bénh dugc diéu tri voi RVC58+RVC20
vao ngay thi 1 hodc 5 sau lay nhiém (méc du & ndng d6 thdp hon 100-1000 14n so véi
c4c ndng d do dugc & dong vat da chét) (Fig. 20), do d6 chi ra rang lay nhiém RABV
ban du khong ngin chin tién trién nhung van duoc kiém so4t trong hé than kinh trung
rong bang cach cung clp cac khang thé trung hoa c6 hiéu qua cao va rit c¢6 thé 1 bai
dap tng mién dich noi sinh xay ra ddng thoi véi virut.

Su phat trién ctia phan ting dap g mién dich ndi sinh manh mé ciing dugc xac
nhan bang cach d6 ndng do khang thé IgG chudt ddng dic hiéu véi G-protein cia
RABV trong huyét thanh ctia tit ca cac dong vat (Fig. 20B). Luu y ring, cac dong vat
dugc nhan RVC58+RVC20 vao ngay thir 5 (tAt ca lay nhiém véi lidu gy chét con
séng s6t) da phat trién ndng do cac khang thé IgG dic hiéu v6i G-protein cao & mirc
twong duong va6i hodc cao hon so v6i ndng d6 do dugc & dong vat sbng sot béi vacxin
trong nhém PEP. Céc ndng do ctia cac khéng thé nay ciing twong dwong hodc cao hon
S0 vOi néng dd do dugc & nhitng dong vat khong thtr thach duoc nhin PEP tiéu chuin
(xem Fig. 18). Cubi cung, lidu lugng RVCS58+RVC20 cao ciing ¢6 thé tuong duong
v6Gi tiém ching vacxin cung lic nhu da néu bang cach phét hién ra rang viéc str dung
liéu lwvgng cao cac khang thé nay khong anh huéng dap ing mién dich t6i vacxin (Fig.

18A-B).
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Cac mAu mo thu dugc tir ndo, hanh ndo va tiy sng clia dong vt d6i chimg
hodc dong vat dugc nhan RVC58+RVC20 vao ngay thi 5 (va chét vao ngay thtr 60)
dugc phéan tich sy xuét hién cta khang nguyén N trén RABV bang phuong phap hoa
mb mién dich (IHC). Cu thé 13, phéan tich IHC dwoc tip trung phat hién cic thé Negri,
14 thé wa eosin, ¢6 hinh dang ro rang, cac thé vii gdy bénh (duong kinh 2-10 pm)
duoc hinh thanh tir cac khéi nucleocapsit va dugc tim thy trong t& bao chat ciia noron
than kinh chira virut dai. Trong khi nhidu thé Negri duoc tim thdy trong cac m than
kinh trung wong tir cdc dong vat ddi chimg dwong tinh, chi mot sb it thé duoc phat hién
& dong vat dugc didu tri khang thé vao ngay thtt 5 (Fig. 21). Nhing két qua nay xac
nhan ring RABV d3 di chuyén dén hé than kinh trung wong va tham chi 1a ndo, & céac
dong vat dugc didu tri v6i lidu lugng RVC58+RVC20 cao ma khong xuét hién cac

triéu chig.

Sy ¢6 mit sém cla cac khang thé trung hoa & bénh nhan trong giai doan 1dm
sang dugc xem 1a mot yéu t6 quan trong gop phan tao ra két qua kha quan. Piéu nay
c¢6 thé xay ra & dudi 20% céac bénh nhan méc bénh dai. Viéc c6 cac khang thé trung
hoa RABV 13 mot chi thi ctia mot dap tng mién dich thich nghi cht dong, rat can thiét
dbi voi viée 1am sach virut (Lafon, M., in ‘‘Rabies’’, A. C. Jackson and W. H.
Wunner, 3rd eds., pp. 489504, Elsevier Academic Press, London, 2013). D2 ¢6 sau
ngudi mic bénh dai séng sét, 1 nhitng ngudi duge nhan vacxin trude khi su tan cong
cua bénh (va chi mot ngudi khong nhan duge vacxin). Diéu nay hd trg cho quan diém
rang dap tmg mién dich sém dan dén mot két qua kha quan. Cubi cing, hau hét nhiing
ngudi mic bénh dai sdng sot déu c6 khang thé trung hoa RABV trong huyét thanh va
dich ndo tay. Tiém ning va do rong phan mg cua cdc khang thé trung hoa RABV
ngudi trong sang ché, vi du nhu khéng thd8 RVC20 va RVC58, tao co hoi dé tao mién
dich thu dong ngay 1ap tlrc va manh mé€, co thé dai dién cho (i) mot tdc nhan tiém ning
trong liéu phéap sau phoi nhiém, cai ma c6 hiéu qua tai ndng do thip hon nhiéu so véi
HRIG va (ii) tac nhan tri li¢u c¢6 hiéu luc dbi voi viée diéu tri & bénh nhén c6 céac chén
doan 14m sang bénh dai sém. Lién quan dén vAn @& nay, c6 thé nhan thiy ring, viéc
bét dau liéu phap diéu tri ngay lap tirc c6 thé mang lai co hdi t6t nhit cho mot két qua
t6t. Do do, cac khang thé theo sang ché, vi du nhu cac khang thé don dong ngudi
RVC58 va RVC20, ¢6 thé dai dién cho mdt liéu phap c6 hiéu qua st dung mot minh

hoic két hgp voi vacxin bénh dai, ribavirin (hodc thudc khang virut khac), interferon-
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anpha va ketamin.

Bang céc trinh ty va SEQ ID

SEQ ID S6 MBS ta Trinh tu*
Khang th RVA122
1 axit amin CDRH1 | gdsmnnfy
2 axit amin CDRH2 | iyysgtt
3 axit amin CDRH3 | ardsgdyvsyyyygmdv
4 axit amin CDRLI ssnigsny
5 axit amin CDRL2 | ksd
Axit amin  dai
6 LIYksdKRP
CDRL2
7 axit amin CDRL3 aawdnrlsgwl
8 nucleiotit CDRH1 | GGTGACTCCATGAATAATTTCTAC
9 mucleiotit CDRH2 | ATCTATTACAGTGGGACCACC
GCGAGAGACTCCGGTGACTACGTCA
10 nucleiotit CDRH3 | GCTACTACTATTATGGTATGGACGT
C
11 nucleiotit CDRL1 | AGCTCCAACATCGGAAGTAATTAT
12 nucleiotit CDRL2 | AAGAGTGAT
Nucleotit dai
13 cttatttacAAGAGTGATaageggecc
CDRL2
GCAGCATGGGATAACAGGCTGAGTG
14 nucleiotit CDRL3
GTTGGCTC
. . ~. | QVHLQESGPGLVKPSETLSLTCTVSgdsm
axit amin chuoi
15 5 nnfy WGWIRQPAGKGLEWIGYiyysgttNY
ning
NPSLKSRVTISIDTSKNQFSLKVNSVTAA
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DTAVYYCardsgdyvsyyyygmdvWGPGTTV
TVSS

16 axit amin chuoi nhe

QSVLTQSPSASDTPGQRVTISCSGSssnigs
nyVYWYQQFPGTAPKLLIYksdKRPSGVP
DRFSGSTSGTSASLAISGLRSEDEADYYC
aawdnrlsgwlFGGGTKLTVL

nucleotit chudi
17
nang

caggtgcacctgcaggagtegggeccaggactggtgaagect
tcggagaccctgtecctcacctgeactgtctctGGTGAC

TCCATGAATAATTTCTACtggggctggatee
ggcageccgeagggaagggactggagtggattggatat AT
CTATTACAGTGGGACCACCaactacaaccc
ctccctcaagagtcgagtcaccatatcaatagacacgtccaag
aaccaattctccctgaaggtgaactctgtgaccgetgeggaca
cggecgtgtattattgt GCGAGAGACTCCGGTG
ACTACGTCAGCTACTACTATTATGGT
ATGGACGTCtggggcccagggaccacggtcacegt

ctcetcag

18 Nucleotit chudi nhe

cagtctgtgctgactcagtcaccctcagegtetgatacceeegg
gcagagggtcaccatctettgttctggaagcAGCTCCA
ACATCGGAAGTAATTATgtgtattggtaccag
cagttcccaggaacggeccccaaactecttatttacAAGA
GTGATaagcggecctcaggggtcecctgaccgattetetg
gctecacgtetggeacctcagectecctggecateagiggget
ccggtccgaagatgaggcetgattattactgtGCAGCAT
GGGATAACAGGCTGAGTGGTTGGCT
Cttcggecggagggacgaagctgaccgtectag

Khang thé RVA144

19 axit amin CDRH]1

ggsisstify

20 axit amin CDRH2

vyynght
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21 axit amin CDRH3 | arpstydysigr
22 Axit amin CDRL1 | ssnigagyd
23 Axit amin CDRL2 | gnt
Axit amin  dai
24 LIYgntKRP
CDRL2
25 Axit amin CDRL3 | gsfdsslsawv
o GGTGGTTCCATCAGCAGTACTATTT
26 Nucleiotit CDRH1
TCTAC
27 Nucleiotit CDRH2 | GTCTATTATAATGGACACACC
GCGAGACCCTCAACATATGACTACA
28 Nucleiotit CDRH3
GTATTGGGCGC
AGCTCCAACATCGGGGCAGGTTATG
29 Nucleiotit CDRLI
AT
30 Nucleiotit CDRL2 | GGTAACACC
Nucleotit dai
31 ctcatctatGGTAACACCaagcggecc
CDRL2
CAGTCCTTTGACAGCAGCCTGAGTG
32 Nucleiotit CDRL3
CTTGGGTA
QLQLQESGPGLVKPSETLSLTCTVSggsiss
3 axit amin chudi | tifyWGWIRQPPGKGLEWIGSyyynghtYYN
nang PSLKSRVAISIDKSKNQFSLRLNSVTAAD
TAVYYCarpstydysigrWGQGTLVTVSS
QSVLTQPPSVSRAPGQRVTISCTGSssniga
. gydVHWYQQLPGTAPKLLIYgntKRPSGV
34 axit amin chuoi nhe

PDRFSGSKSGTSASLAITGLLTEDEADYY
CqsfdsslsawvFGGGTKLTVL
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cagctgcagetgcaggagtcgggcccaggactggtgaagee
ctcggagaccctgtcectcacttgeactgtctctGGTGGT
TCCATCAGCAGTACTATTTTCTACtgg
ggctggatcecgecageccecagggaagggactggagtggat
35 nucleotit chudi | tgggagtGTCTATTATAATGGACACACC
nang actacaatccgtcectcaagagtegagtcgcecatatecattgac
aagtccaagaaccagttctccctgaggcttaactctgtgaccge
cgcggacacggctgtatattactgtGCGAGACCCTC
AACATATGACTACAGTATTGGGCGCt
ggggccagggaaccctggtcaccgictectcag
cagtcegtgctgacgcagecgecctcagtgtetcgggeecca
gggcagagggtcaccatctectgeactgggagc AGCTC
CAACATCGGGGCAGGTTATGATgtcca
ctggtaccagcaacttccaggaacagcccccaaactcctcatet
36 nucleotit chudi nhe | atGGTAACACCaagcggccctcaggggteectgace
gattctetggetecaagtetggceacctcagectecctggecate
actgggctcctgactgaggatgaggcetgattattactgecAG
TCCTTTGACAGCAGCCTGAGTGCTT
GGGTAttcggecggagggaccaaactgaccgtectgg
Khéng thé RVB185
37 Axit amin CDRH1 | gapvsgvnsy
38 Axit amin CDRH2 | ikysgst
39 Axit amin CDRH3 | arqstmtgrdy
40 Axit amin CDRL1 | rsnigshp
41 Axit amin CDRL2 | gds
i Axit amin  dai L [YedsQRP
S
CDRL2 .
43 Axit amin CDRL3 | aawddslsglwv
44 Nucleiotit CDRH1 | GGTGCCCCCGTCAGTGGTGTTAACT
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CCTAC
45 Nucleiotit CDRH2 | ATCAAGTACAGTGGGAGCACC
o GCCAGACAAAGTACTATGACGGGCC
46 Nucleiotit CDRH3
GGGACTAC
47 Nucleiotit CDRL1 | AGATCCAACATCGGAAGCCATCCT
48 Nucleiotit CDRL2 | GGTGATAGT
Nucleotit dai
49 ctcatctatGGTGATAGTcagegacce
CDRL2
GCAGCATGGGATGACAGCCTGAGTG
50 Nucleiotit CDRL3
GCCTTTGGGTG
QVQLQESGPGLVKPSETLSLTCSVSgapvs
51 axit amin chudi | gvnsyWVWIRQPPGKGLEWIATikysgstHR
ning SPSLRSRVTISVDTSKNQFSLELSSVTAA
DTAVYYCargstmtgrdy WGQGTLVTVSS
QSVLTQPPSASGTPGQRVTISCSGSrsnigs
N hpVNWYQQLPGAAPKLLIYgdsQRPSGVP
52 axit amin chuoi nhe
DRFSGSKSGPSASLAISGLQSEDEADYYC
aawddslsglwvFGGGTKLTVL
caggtgcagctgcaggagtcgggeccaggactggtgaagee
ttcggagaccetgtecctcacctgeagtgtctccGGTGCC
CCCGTCAGTGGTGTTAACTCCTACtgg
gtgtggatccgecagecceccgggaaggggcetggagtggatt
53 nucleotit chudi | gcgact ATCAAGTACAGTGGGAGCACCc

nang

accgtagcccgtegetcaggagtcgagtcaccatatecgtaga
cacgtccaagaatcagttctcectggagcetgagetetgtgaccg
ccgcetgacacggctgtatattactgtGCCAGACAAA
GTACTATGACGGGCCGGGACTACtgg
ggccagggaaccctggtcaccgtetecteag
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cagtctgtgctgactcagecaccctcagegtictgggaccceeg
ggcagagggtcaccatctettgtictggaagc AGATCCA
ACATCGGAAGCCATCCTgtaaactggtacca
gcagcteeegggageggeccccaagetecteatctatGGT

54 nucleotit chudi nhe | GATAGTcagcgacccteaggggteectgacegattetet
ggcteccaagtetggeccctcagecteectggecatcagtggac
tccagtctgaagatgaggctgattattactgtGCAGCAT
GGGATGACAGCCTGAGTGGCCTTTG
GGTGttcggeggagggaccaagetgaccegtectaa

Khang thé RVB492

55 Axit amin CDRH1 | gfsfssya

56 Axit amin CDRH2 | Insidhrt

57 Axit amin CDRH3 | argvglwfgelswnyfdy

58 Axit amin CDRL1 | sndiggyny

59 Axit amin CDRL2 | yvn

60 Axit amin  dai MIFvwnKRP

n
CDRL2 e

61 Axit amin CDRL3 | csfagsysl

62 Nucleiotit CDRH1 | GGATTCAGCTTTAGCAGCTATGCC

63 Nucleiotit CDRH2 | CTTAATTCTATTGATCATAGAACA
GCTCGGGGGGTGGGACTATGGTTCG

64 Nucleiotit CDRH3 | GTGAATTATCCTGGAATTACTTTGAC
TAC
AGCAATGATATTGGTGGTTATAACT

65 Nucleiotit CDRL1
AT

66 Nucleiotit CDRL2 | TATGTCAAT

67 Nucleotit dai | atgattttTATGTCAATaageggcecc
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CDRL2

68

Nucleiotit CDRL3

TGCTCATTTGCAGGCAGTTACTCCTT
A

69

axit amin vung bi€n

thé 1 chudi ning

EVQLMESGGGLVQPGGSMRLYCAASgfs
fssyaMSWVRQAPGKGLEWVSSInsidhrtD
YADSVKGRFTISRDNSKNTLYLQMDSLR
VEDSAMY Y CargvglwfgelswnyfdyWGQG
TLVTVSS

70

axit amin vung bién

thé 2 chudi ning

EVQLVOSGGGLVQPGGSMRLYCAASgfs
fssyaMSWVRQAPGKGLEWVSSInsidhrtD
YADSVKGRFTISRDNSKNTLYLQMDSLR
VEDSAMYY CargvglwfgelswnyfdyWGQG
TLVTVSS

71

axit amin chuoi nhe

QSALTQPRSVSGSPGQSVTISCTGTsndigg
ynyVSWYQQHPGKAPKLMIFyvnKRPSG

VPDRFSGSKSGNTASLTISGLQAEDEAD

YYCecsfagsysIFGRGTKLTVL

72

nucleotit vung bién

thé 1 chudi nang

gaggtgcagetgatggagtcetgggggaggcctggtacagee
ggggoogtccatgagactcetactgtgecagectctGGATT
CAGCTTTAGCAGCTATGCCatgagcetgggt
ccgecaggcetccagggaaggggctegagtgggtctcaagtC
TTAATTCTATTGATCATAGAACAgacta
tgcagactccgtgaagggecggttcaccatctccagagacaat
tccaagaacaccctgtatttacaaatggacagcctgagagicga
ggactcggcecatgtattactgt GCTCGGGGGGTG
GGACTATGGTTCGGTGAATTATCCT
GGAATTACTTTGACTACtggggccagggaac
cctggtcaccgtctectcag

73

nucleotit viing bién

thé 2 chudi ning

gaggtgcagetggtgcagtctgggggaggcctggtacagee
ggoooootccatgagactctactgtgcagectctGGATT

-129-




40212

CAGCTTTAGCAGCTATGCCatgagctgggt
ccgecaggctecagggaaggggctegagtgggtetcaagtC
TTAATTCTATTGATCATAGAACAgacta
tgcagactcegtgaagggcecggttcaccatciccagagacaat
tccaagaacaccctgtatttacaaatggacagcctgagagtcga
ggactcggcecatgtattactgtGCTCGGGGGGTG
GGACTATGGTTCGGTGAATTATCCT
GGAATTACTTTGACTACtggggccagggaac
cctggtcaccgtctectcag

cagtctgecctgactcagectegetcagtgtecgggtctectgg
acagtcagtcaccatctcctgeactggaaccAGCAATG
ATATTGGTGGTTATAACTATgtctectggt

accaacaacacccaggcaaagcccccaaactcatgatttttT

74 nucleotit chudi nhe | ATGTCAATaagcggccctcaggggtceectgategette
tctggetecaagtctggeaacacggectecctgaccatetetgg
gctecaggcetgaggatgaagetgattattactgc TGCTCA
TTTGCAGGCAGTTACTCCTTAttcggeag
agggaccaagctgaccgtectag

Khang thé RVC3

75 Axit amin CDRH1 | tftfrnya

76 Axit amin CDRH2 | isasgsst

77 Axit amin CDRH3 | akfahdfwsgysyfds

78 Axit amin CDRL1 | gsvnsn

79 Axit amin CDRL2 | gas

Axit amin  dai
80 LIYgasTRA
CDRL2
81 Axit amin CDRL3 | qqynnwvsit
82 Nucleiotit CDRH1 | ACATTCACGTTTAGAAACTATGCC
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83 Nucleiotit CDRH2 | ATTAGTGCTAGTGGTAGTAGCACG
] GCGAAATTTGCTCACGATTTTTGGA
84 Nucleiotit CDRH3
GTGGTTATTCTTACTTTGACTCC
85 Nucleiotit CDRL1 | CAGAGTGTTAACAGCAAC
86 Nucleiotit CDRL2 | GGTGCATCC
Nucleotit dai
87 ctcatctatGGTGCATCCaccagggcec
CDRL2
CAGCAGTATAATAATTGGGTTTCGA
88 Nucleiotit CDRL3
TCACC
EVQLLESGGGLVQPGGSLRLSCAA Stftfr
_ | nyaMSWVRQAPGKGLDWVSGisasgsstNY
axit amin chuoi
89 5 AASLKGRFTISRDNSKNTLYLQMNSLRA
nin
e EDTAVYYCakfahdfwsgysyfdsWGQGTLV
TVSS
EIVMTQSPATLSVSPGERATLSCRAGqsv
. nsnLAWYQQKPGQAPRLLIYgasTRATGIP
90 axit amin chudi nhe
ARFSGSGSGTEFTLTISSLQSEDFAVYYC
qqynnwvsitFGQGTRLEIK
gaggtgcagetgttggagtctgggggaggeetggigeageeg
ggggogtecctgagactetectgtgeagectct ACATTC
ACGTTTAGAAACTATGCC Catgtcctgggtce
gccaggetccagggaagggectggactgggtetcaggg AT
_ | TAGTGCTAGTGGTAGTAGCACGaattat
nucleotit chuoi
91 gcagcctcectgaagggecgatttaccatctccagagacaatte

nang

caagaacacattgtatctgcaaatgaacagcctgagagecgag
gacacggecgtctattactgt GCGAAATTTGCTC

ACGATTTTTGGAGTGGTTATTCTTAC
TTTGACTCCtggggccagggaaccctggtecaccgtct

cctcag
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gaaatagtgatgacgcagtctccagecacccetgtetgtgtctee
aggggaaagagccaccctetectgeagggecggtCAGA
GTGTTAACAGCAACttagectggtaccagecaga
aacctgggcaggctcccagactectcatctatGGTGCAT

92 nucleotit chudi nhe | CCaccagggcecactggtatcccagecaggttcagtggeagt
gggtetgggacagagttcactctcaccatcagcagectgeagt
ctgaagattttgcagtttattactgt CAGCAGTATAAT
AATTGGGTTTCGATCACCttcggecaaggg
‘acacgactggagattaaac

Khang thé RVC20

93 Axit amin CDRH1 | ggsfssgsys

94 Axit amin CDRH2 | iyysgst

95 Axit amin CDRH3 | argtysdfwsgspldy

96 Axit amin CDRL1 | qgisny

97 Axit amin CDRL2 | aas

Axit amin  dai
98 LIYaasSLQ
CDRL2

99 Axit amin CDRL3 | qqydtyplt
GGTGGCTCCTTCAGCAGTGGAAGTT

100 Nucleiotit CDRH1
ACTCC

101 Nucleiotit CDRH2 | ATCTATTACAGTGGGAGCACT
GCGAGAGGCACGTATTCCGATTTTIT

102 Nucleiotit CDRH3
GGAGTGGTTCCCCTTTAGACTAC

103 Nucleiotit CDRL1 | CAGGGCATTAGCAATTAT

104 Nucleiotit CDRL2 | GCTGCATCC

Nucleotit dai
105 ctgatctatGCTGCATCCagtttgcaa
CDRL2
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106

Nucleiotit CDRL3

CAACAGTATGATACTTACCCTCTCAC
T

107

axit amin chuoi

ndng

QVQLQESGPGLVKPSQTLSLTCTVSggsfs
sgsysWNWIRQHPGKGLEWIGYiyysgstYY
NPSLKSRVTMSVHTSKNQFSLKLNSITA
ADTAVYY CargtysdfwsgspldyWGQGTLV
TVSS

108

axit amin chuoi nhe

DIQMTQSPSSLSASVGDRVTITCRASqgis
nyLAWFQQKPGKAPKSLIYaasSLQSGVP
SRFSGSGSGTDFTLTINSLQPEDFVTYEC
qqydtypItFGGGTKVEIK

109

nucleotit chudi

nang

caggtgcagcetgcaggagtcgggeccaggactggigaagee
ttcacagaccctgtccctcacctgeactgtctccGGTGGC
TCCTTCAGCAGTGGAAGTTACTCCtgg
aactggatccgecageacccagggaagggcctggagtggatt
ggotacATCTATTACAGTGGGAGCACTta
ttacaacccgtccctcaagagtcgagttaccatgtcagtacaca
cgtctaagaaccagttctccctgaagcetgaactctataactgee

geggacacggecgtgtattactgtGCGAGAGGCAC
GTATTCCGATTTTTGGAGTGGTTCC

CCTTTAGACTACtggggccagggaaccctggtca

ccgtetectcag

110

nucleotit chudi nhe

gacatccagatgacccagtctccatectcactgtetgeatetgta
ggagacagagtcaccatcacttgtcgggegagtCAGGG
CATTAGCAATTATttagectggtttcagcagaaac
cagggaaagcccctaagteectgatctatGCTGCATC
Cagtttgcaaagtggggtcccatcaaggticageggeagtgg
atctgggacagatttcactctcaccatcaacagcectgcagectg
aagattttgtaacttatttctgcCAACAGTATGATA
CTTACCCTCTCACTttcggeggagggaccaagg
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tggagatcaaac
Khang thé RVC21
111 Axit amin CDRH1 | ggsisnpnyy
112 Axit amin CDRH2 | iyyngyt
113 Axit amin CDRH3 | atgstmttiaghy
114 Axit amin CDRL1 | tsnignsy
115 Axit amin CDRL2 | dnn
Axit amin  dai
116 LIYdnnKRP
CDRL2
117 Axit amin CDRL3 | gtwdsslnayv
GGTGGCTCCATCAGCAACCCTAACT
118 Nucleiotit CDRH1
ACTAC
119 Nucleiotit CDRH2 | ATCTATTATAATGGGTACACC
GCGACGCAATCTACGATGACTACCA
120 Nucleiotit CDRH3
TAGCGGGCCACTAC
121 Nucleiotit CDRL1 | ACATCCAACATTGGGAATTCTTAT
122 Nucleiotit CDRL2 | GACAATAAT
Nucleotit dai
123 ctcatttatGACAATAATaagcgacce
CDRL2
GGAACATGGGACAGCAGCCTGAATG
124 Nucleiotit CDRL3
CTTATGTC
QLQLQESGPGLVKPSETLSLTCTVSggsisn
_ | pnyyWGWIRQPPGKGLEWIGSiyyngytYY
axit amin chudi
125 5 NPSLKSRVTISVDKSKDQFFLKMTSLTA
nan
e ADTAVYYCatqstmttiaghy WGQGTLVTVS
S
126 axit amin chudi nhe | QSVLTQAPSVSAAPGLKVTISCSGStsnign
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syVSWYQQLPGTAPKLLIYdnnKRPSGIP
DRFSGSKSDTSATLGITGLQTGDEADYY
CgtwdsslnayvFGTGTKVTVL

cagctgecagcetgcaggagtcgggcccaggactggigaagect
tcggagaccctgtecctecacgtgeactgtctctGGTGGC
TCCATCAGCAACCCTAACTACTACtgg

ggctggatcegecageecccagggaagggtctggaatggatt

127 nucleotit chudi | g2gagt ATCTATTATAATGGGTACACCta
nang ctacaacccgtcectcaagagtegagttaccatatccgtggaca
agtccaaggaccagttctttctgaagatgacctctctgaccgec
gcagacacggctgtgtattactgtGCGACGCAATC
TACGATGACTACCATAGCGGGCCAC

TACtggggccagggaaccctggteacegtetectcag

cagtctgtattgacgcaggegcecctcagtgtctgeggeeccag
gactaaaggtcaccatctectgetctggaagcACATCCA
ACATTGGGAATTCTTATgtatcctggtaccag
cagctcccaggaacageccccaaactectcatttatGACA
128 nucleotit chudi nhe | ATAATaagcgaccctcagggattcctgaccgattetetgg
ctccaagtctgacacgtcagccaccctgggeatcaccggactce
cagactggggacgaggccgattattactgcGGAACAT
GGGACAGCAGCCTGAATGCTTATGT
Cttcggaactgggaccaaggtcaccgtcectag

Khang thé RVC38

129 Axit amin CDRH1 | ggtfssya

130 Axit amin CDRH2 | impmfvaa

131 Axit amin CDRH3 | argdgynykwyfdl

132 Axit amin CDRL1 | qdisny

133 Axit amin CDRL2 | aas

134 Axit amin  dai | LIYaasTLQ
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CDRL2
135 Axit amin CDRL3 | qqldtyvalt
136 Nucleiotit CDRH1 | ggaggcaccttcageagcetatgee
137 Nucleiotit CDRH2 | atcatgcctatgtttgtggeggea
cgaga atggctacaattacaagtggtattttgacct
138 Nucleiotit CDRH3 BEEABABEEEATEE Biet s
t
139 Nucleiotit CDRL1 | caggacattagtaattat
140 Nucleiotit CDRL2 | getgeatee
Nucleotit dai
141 ctgatctatgetgeatccactttgcaa
CDRL2
142 Nucleiotit CDRL3 | caacagcttgatacttacgtcgegcetecact
EVQLVQSGAEVKKPGSSVRVSCKASggtf
| ssyalSWVRQAPGLGLEWMGGimpmfvaa
axit amin chuoi
143 5 NYAQNFQGRVTVSVDKSTNTAYMEMH
nan
s NLRSDDTAMY YCargdgynykwyfdlWGQG
TLVTVSS
DIQLTQSPSFLSASVGDRVTITCRASqdisn
N yLAWYQQKPGKPPKLLIYaasTLQRGVPS
144 axit amin chuoi nhe
RFSGSGSGSEFTLTISSLQPEDFATYYCqq
ldtyvaltFGGGTKVEIK
gaggtgcagetggtgeagtctggggctgaggtgaagaagect
gggtccteggtgagggtctectgeaaggctictggaggeacct
tcagcagctatgccatcagetgggtgcgacaggeccctggg
145 nucleotit chudi ctagggcttgagtggatgggagggatcatgectatgttigtgg

nang

cggcaaactacgcacagaacttccagggceagagtcacggtit

ctgtggacaaatccacgaacaccgectatatggagatgeacaa
cctgagatctgacgacacggccatgtattactgtgegagaggg
gatggctacaattacaagtggtattttgaccttiggggccag
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ggaaccctagtcaccgtctcectcag
gacatccagttgacccagtctccatcctteetgtctgeatctgtag
gagacagagtcaccatcacttgccgggccagtcaggacatta
gtaattatttagcctggtatcagcaaaaaccagggaagccecce
N taaactcctgatctatgetgcatecactttgcaaaggggggtce
146 nucleotit chuoi nhe
catcaaggttcagtggcagtggatctgggtcagaattcactcte
acaatcagcagcctgcagcectgaagattttgcaacttattactgt
caacagcttgatacttacgtcgegeteactticggeggaggg
accaaggtggagatcaaac
Khang thé RVC44
147 Axit amin CDRHI1 | gftfssys
148 Axit amin CDRH2 | isttgtyi
149 Axit amin CDRH3 | arrsaialagtqrafdi
150 Axit amin CDRL1 | qninny
151 Axit amin CDRL2 | aas
Axit amin  dai
152 LIYaasSLH
CDRL2
153 Axit amin CDRL3 | qqsysnpwt
154 Nucleiotit CDRH1 | GGCTTCACCTTTAGTAGTTATAGT
155 Nucleiotit CDRH2 | ATCAGTACTACTGGTACTTACATA
GCGAGACGGTCGGCCATAGCACTGG
156 Nucleiotit CDRH3 | CTGGTACGCAGCGTGCTTTTGATAT
C
157 Nucleiotit CDRL1 | CAGAACATTAACAACTAT
158 Nucleiotit CDRL2 | GCTGCATCC
Nucleotit dai
159 ctgatctatGCTGCATCCagtttacat
CDRL2
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caacagagttacagtaacccttggacg

EVQLVQSGGGLVKPGGSLRLSCAA Sgftfs
sysMSWVRQAPGKGLEWVSSisttgtyiY YA
DSVEGRFSISRDSARSSLFLQMNSLRAED
TAVYYCarrsaialagtqrafdiWGPGTNVIVS
S

DIQMTQSPSSLSASVGDRVTITCRASqnin
nyLNWYQQKLGKAPKLLIYaasSLHSGVP
SRFSASGSGTDFILTISNLQPEDCATYYC
qqsysnpwtFGQGTKVEIK

gaggtgcagetggtgcagtctgggggaggcctggicaagect
gggoootccctgagactetectgtgeagectctGGCTTC
ACCTTTAGTAGTTATAGTatgagttgggtce
gccaggctecagggaagggcctggagtgggtctcatccAT
CAGTACTACTGGTACTTACATAtactacg
cagactcagtggagggccgattctccatticcagagacagege
caggagctctctgtttctgcaaatgaacagectgagagecgag
gacacggctgtctattactgt GCGAGACGGTCGG
CCATAGCACTGGCTGGTACGCAGCG
TGCTTTTGATATCtggggcccagggacaaacgte
atcgtctcttcag

gacatccagatgacccagtctccatettcectgtctgeatetgta
ggagacagagtcaccatcacttgecgggcaagtCAGAA
CATTAACAACTATttaaattggtatcagcagaaact
agggaaagcccctaageteetgatctatGCTGCATCC
agtttacatagtggggtcccatcaaggticagtgecagtggatet
gggacagatttcattctgaccatcagtaatctgecaacctgaagat
tgtgcaacttactactgtcaacagagttacagtaacccttgga
cgttcggccaagggaccaaggtggaaatcaaac

160 Nucleiotit CDRL3
axit amin chudi
161
ning
162 axit amin chudi nhe
nucleotit chudi
163
nang
164 nucleotit chudi nhe
RVC58 ANTIBODY
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165 Axit amin CDRHI1 | gftfstya
166 Axit amin CDRH2 | isdrggsr
167 Axit amin CDRH3 | ardiappynyyfygmdv
168 Axit amin CDRL1 | ssdigafny
169 Axit amin CDRL2 | evs
Axit amin  dai
170 ITYevsNRP
CDRL2
171 Axit amin CDRL3 | nsytssstql
172 Nucleiotit CDRH1 | GGATTCACCTTTAGCACCTATGCC
173 Nucleiotit CDRH2 | ATTAGTGATAGAGGTGGTAGTAGA
GCGAGAGATATTGCCCCCCCATATA
174 Nucleiotit CDRH3 | ACTACTACTTCTACGGTATGGACGT
C
AGCAGTGACATTGGTGCTTTTAACT
175 Nucleiotit CDRL]1
AT
176 Nucleiotit CDRL2 | GAGGTCAGT
Nucleotit dai
177 ataatttatGAGGTCAGTaatcggecc
CDRL2
AACTCATATACAAGCAGCAGCACTC
178 Nucleiotit CDRL3
AGTTA
EVQLVESGGGLVQPGGSLRLSCAASgftfs
. . | tyaMNWVRQAPGKGLEWVSGisdrggsrY
axit amin chuoi
179 5 YAGSVKGRFTISRDNSKNTLFLQMNSLR
niang
AEDTAVYYCardiappynyyfygmdvWGRG
TTVTVSS
. . .. QSALTQPASVSGSPGQSITISCTGTssdigaf
180 axit amin chudi nhe

nyVSWYQQHPGKAPKLITYevsNRPSGVS
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NRFSGSKSGNTASLTISGLQAEDEADYY
CnsytssstqIFGGGTKLTVL

nucleotit chudi
181
nang

gaggtgcagcetggtggagtctgggagoaggoctiggtacagect
ggggogtcectgagactctectgtgeggectctGGATTC
ACCTTTAGCACCTATGCC Catgaattgggtcc
gecaggcetecagggaaggggctggagtgggtetcaggtAT
TAGTGATAGAGGTGGTAGTAGAtactac
gecaggctecgtgaagggecggttcaccatctccagagacaatt
ccaagaacacgctgtttctgcaaatgaacagectgagagecga
ggacacggccgtatattactgtGCGAGAGATATT

GCCCCCCCATATAACTACTACTTCTA
CGGTATGGACGTCtggggccgagggaccaégg

tcaccgtctectcag

182 nucleotit chudi nhe

cagtctgecctgactcagectgecteegtgtetgggtctectgg
acagtcgatcaccatctectgeactggtaccAGCAGTG
ACATTGGTGCTTTTAACTATgtctettggta
ccaacagcacccaggcaaageccccaaactcataatttatGA
GGTCAGTaatcggccectcaggggtttctaatcgettetet
ggctecaagtctggeaacacggcectcecetgaccatetetggge
tccaggcetgaggacgaggctgattattactgcAACTCAT
ATACAAGCAGCAGCACTCAGTTAtteg
geggagggaccaagcetgaccgtectag

RVC68 ANTIBODY

183 Axit amin CDRH1

ggsisehh

184 Axit amin CDRH?2

ifhsgst

185 Axit amin CDRH3

aravstyyyyyidv

186 Axit amin CDRL1

qdisnw

187 Axit amin CDRL2

aas

188 Axit amin  dai

LIYaasSLQ
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CDRL2
189 Axit amin CDRL3 | qqaksfplt
190 Nucleiotit CDRH1 | GGTGGCTCCATTAGTGAGCACCAC
191 Nucleiotit CDRH2 | ATCTTTCACAGTGGGAGTACC
GCGAGAGCGGTGTCTACTTACTACT
192 Nucleiotit CDRH3
ACTATTACATAGACGTC
193 Nucleiotit CDRL1 | CAGGATATTAGCAACTGG
194 Nucleiotit CDRL2 | GCTGCGTCC
Nucleotit dai
195 ctgatctatGCTGCGTCCagtttgcaa
CDRL2
CAACAGGCTAAGAGTTTCCCTCTTA
196 Nucleiotit CDRL3 ’
CT
QVQLQESGPRLVKPSETLSLTCTESggsise
197 axit amin chudi | hhWSWLRQSPGKGLEWIGYifhsgstNYNP
nang SLKSRVNISLDKSKNQFSLKLSSVTAADT
AVYFCaravstyyyyyidvWGOQGTTVTVSS
DIQMTQSPSSVSASVGDRVTITCRASqdis
. nwLAWYQQKPGKAPKLLIYaasSLQSGIS
198 axit amin chudi nhe
SRFSGGGSGTDFTLTISSLQPEDFASYYC
qqaksfpltFGQGTKLEIK
caggtgcagctacaggagtcgggcccaagactggtgaagec
ctcggagaccctgtecctcacctgeactttctctGGTGGC
TCCATTAGTGAGCACCACtggagctggcetee
. ~. | ggcagtccccagggaagggactggagtggattggatatAT
nucleotit chuoi
199 5 CTTTCACAGTGGGAGTACCaactacaacce
nang

ctccctcaagagtcgagtcaacatatcattagacaagtccaaga
accagttctccetgaagetgagttctgtgaccgetgeggacacg
geegtgtatttctgt GCGAGAGCGGTGTCTAC

TTACTACTACTATTACATAGACGTCtg
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gggccaagggaccacggtcaccgtetectcag

gacatccagatgacccagtctccatcttcegtgtctgeatetgta
ggagacagagtcaccatcacttgtcgggcgagtCAGGA
TATTAGCAACTGGttagectggtatcagcagaaac
cagggaaagcccctaaactectgatctatGCTGCGTC
200 nucleotit chudi nhe | Cagtttgcaaagtgggatctcatctaggttcageggeggtggce
tctgggacagatttcactctcaccatcagcagectgeagectga
agattttgcaagttactactgtCAACAGGCTAAGA
GTTTCCCTCTTACTtttggccaggggaccaagct

ggagatcaaac

Khang thé RVC111
201 Axit amin CDRH1 | GFSFSSYV
202 Axit amin CDRH2 | ISYDGSNK
203 Axit amin CDRH3 | ARGSGTQTPLFDY
204 Axit amin CDRL1 | QSITSW
205 Axit amin CDRL2 | DDS
206 Axit amin  dai LIYDDSTLE

CDRL2
207 Axit amin CDRL3 | QQYESYSGT
208 Nucleiotit CDRH1 | ggattctecttcagtagetatgtt
209 Nucleiotit CDRH2 | atatcatatgatggaagtaataaa
210 Nucleiotit CDRH3 | gegagagggtecggaacccaaactcecectetttgactac
211 Nucleiotit CDRL1 | cagagtattactagctgg
212 Nucleiotit CDRL2 | gatgactcc

Nucleotit dai
213 CDRL2 ctgatctatgatgactccactttggaa
214 Nucleiotit CDRL3 | caacagtatgagagttattcagggacg
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215

axit amin chudi

nang

QVQLVESGGGVVQPGRSLRLSCAASGF
SFSSYVMYWVRQAPGKGLEWVTIISYD
GSNKYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARGSGTQTPLF
DYWGQGTLVTVSS

216

axit amin chudi nhe

DIQMTQSPSTLSASVGDRVTITCRANQSI
TSWVAWYQQMPGRAPKLLIYDDSTLES
GVPSRFSGSGSGTEFTLTISSLQPDDFAT
YYCQQYESYSGTFGQGTKVEIK

217

nucleotit chuoi

nang

caggtgcaactggtggagtctgggggagecgtggtccagect
gggaggtcectgagactctectgtgeagectetggattetecett
cagtagctatgttatgtactgggtccgecaggceiccaggceaa

gggoctggagtogotgacaattatatcatatgatggaagtaa
taaatactacgcagactccgtgaagggccgattcaccatctce
agagacaattccaagaacacgctgtatctgcaaatgaacagcce
tgagagctgaggacacggcetgtctattactgtgegagagggtc
cggaacccaaactcccctetttgactactggggccagggaa

ccetggtcaccgtcetectcag

218

nucleotit chudi nhe

gacatccagatgacccagtctccttccacectgtetgeatetgtg
ggagacagagtcaccatcacttgecgggcecaatcagagtatt

actagctggegtgocctggtatcagcagatgccagggagage

ccctaaactcctgatctatgatgactecactttggaaagtgggg
tcccatcaaggttcageggeagtggatctgggacagaattcact
ctcaccatcagcagcctgcagcectgatgattttgeaacttattact
gccaacagtatgagagttattcagggacgticggccaaggg

accaaggtggaaatcaaac
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YEU CAU BAO HO

|. Khang thé duoc phén 1ap, hodc manh lién két khéng nguyen-ciia né, trung hoa lay
nhiém lyssavirut, trong dé khang thé, hodc manh lién két khang nguyén clia no, chira
trinh tu axit amin CDRHI1, CDRH2, va CDRH3 chudi ning va trinh tu axit amin
CDRL1. CDRL2, va CDRL3 chudi nhe Ian luot la trinh tu néu trong SEQ ID NO: 165-
169 va 171, hodc trong SEQ ID NO: 165-168 va 170-171.

2. Khang thé, hodic manh lién két khang nguyén ctia no, theo diém 1, trong do khang thé
hodic manh lién két khéng nguyén chira viing bién doi chudi nang co do tuong dong trinh
tr it nhdt 1a 80% vai trinh ty axit amin néu trong SEQ ID NO: 179 va ving bién doi
chudi nhe ¢o do twong dong trinh tu it nhét la 80% véi trinh tu axit amin néu trong SEQ
[D NO: 180, mién 1a khing thé, hodc manh lién két khang nguyén ctia né, chira trinh t
axit amin CDRH1. CDRIH2, va CDRH3 chudi ning va trinh ty axit amin CDRLI

CDRIL2. va CDRL3 chudi nhe lan ot la trinh tu néu trong SEQ ID NO: 165-169 va
171, hodc trong SEQ [D NO: 165-168 va 170-171.

3. Khéng thé, hodc manh lién két khdng nguyén cta no, theo diém 1, trong doé khang (hé
hode manh lién két khang nguyén chira vang bién doi chudi ning ¢ do twong dong trinh
(u it nhéat [a 90% vé6i trinh tu axit amin néu trong SEQ 1D NO: 179 va ving bién do
chudi nhe ¢6 do twong dong trinh ty it nhat 1a 90% véi trinh ty axit amin néu trong SEQ
ID NO: 180, mién la khang thé, hodc manh lién két khang nguyén ctia n6, chira trinh tue
axit amin CDRHI1, CDRH2, va CDRI3 chudi ning va trinh tu axit amin CDRLI
CDRL2, va CDRL3 chudi nhe 1an luot [a trinh tu néu trong SEQ 1D NO: 165-169 va
171, hodc trong SEQ ID NO: 165-168 va 170-171.

4. Khang thé, hodc manh lién két khang nguyén cua nd, theo diém 1, trong do khang th¢
hodce manh lién ket khang nguyén chira viing bién doi chudi ndng ¢o do twong dong trinl
t it nhat 1a 95% vai trinh tu axit amin néu trong SEQ ID NO: 179 va vung bién doi

chudi nhe ¢6 do tuong dong trinh tu it nhat 1a 95% véi trinh ty axit amin néu trong SEQ
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ID NO: 180, mién la khang thé, hodc manh lién két khang nguyén cua no, chira trinh tu
axit amin CDRIHI1, CDRH2, va CDRH3 chudi ning va trinh ty axit amin CDRLI,
CDRL2, va CDRL3 chudi nhe Jan luot 12 trinh tu néu trong SEQ ID NO: 165-169 va
171, hoac trong SEQ ID NO: 165-168 va 170-171

2
Vs 7 n

Khang thé, hodc manh lién két khang nguyén ctia no, theo diém 1, trong dé khang thé
hodc manh lién két khdng nguyén chira ving bién doi chudi nang ¢6 do tuong dbng trinh

v it nhat 1a 99% véi trinh tu axit amin néu trong SEQ ID NO: 179 va ving bién doi
chufvi nhe ¢6 do tuong dong trinh tu it nhét 14 99% voéi trinh tur axit amin néu trong SEQ
ID NO: 180, mién la khang thé, hodc manh lién két khang nguyén ctia no, chira trinh tu
axit amin CDRHI1, CDRH2, va CDRH3 chudi ning va trinh tu axit amin CDRLI,
CDRL2, va CDRIL3 chudi nhe lan luot 14 trinh tu néu trong SEQ ID NO: 165-169 va
171. hodc trong SEQ ID NO: 165-168 va 170-171.

6. Khang thé, hodc manh lién két khang nguyén ciia nd, theo diém 1, khac biét o chd
khang thé. hodc manh lién két khéng nguyén cta nd, 1a khang thé don dong hodc manh

lién két khang nguyén cua no.

.

7. Khang thé, hodc manh lién két khang nguyén cta no, theo diém 1, trong do khang

thé, hodic manh lién két khang nguyén cta no, trung hoa lay nhiém gy ra béi RABV

CVS-11 ¢6 gia tri [Cyp 1a 400 ng/ml hodgc thép hon.

8. Khang thé, hodc manh lién két khang nguyén ctia no, theo diém 1, trong d6 khang thé
hodic manh lién két khang nguyén chtra ving bién ddi chudi ning c6 trinh tu axit amin
néu trong SEQ 1D NO: 179 va vung bién d6i chudi nhe ¢d trinh ty axit amin néu trong

SEQ ID NO: 180.

9. Khang thé, hodc manh lién két khang nguyén cta no, theo diem 1, trong d6 khang

thé, hodic manh lién két khang nguyén ctia no, la theo gRVC58.

10. Khang thé, hodc manh lién két khang nguyén cua no, theo diém 9, trong do khang
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thé hoac manh lién két khang nguyén la RVCSS.

|1. Khang thé, hodc manh lién két khang nguyén cta nd, theo dieém 1, trong dé khang
thé hoac manh lién két khang nguyén 1a khang thé ngudi, khang thé don dong, khang
thé don dong ngudi, khang thé duge tinh sach, khang thé chudi don, Fab, Fab', F(ab')2.

I'v hodc sckv.

12. Khang thé, hodc manh lién két khang nguyén clia no, theo diém 1, trong do khéng
thé hodic manh lién két khang nguyén trung hoa lay nhiém lyssavirut gy ra boi (1) RABV
va (i) it nhat 50% tat ca cac chung lyssavirut khong phdi RABV duoc chon tr nhom
bao gdm of ABLV/Australia/doi/9810AUS-1998/V1039-2011/ABLV, 98010/ABLV.
[301 Lyssavirut doi Bokeloh/BBLV, 86132SA/DUVV, DUVV/Nam Phi/con
ngudi/96132SA-1971/RS639-2012/DUVV,  EBLV1a/Phap/doi/122938-2002/V3951-
2009/EBLV-1, EBLVIb/Phap/doi/8918-1989/EBLV-1, EBLV2/UK/dot/RV1332-
2002/V3951-2009/EBLV-2, 94112/EBLV-2, 02053/EBLV-2, 8619/LBV, MOK/MOIK.
Virut doi Shimoni /SHIV, Virut doi Cap-ca phuong Tay /WCBV, Lyssavirut doi
Australia/RV634/ABLYV, Virut Aravan/ARAV, Virut Duvenhage RSA2006/DUVV,
Virut Duvenhage ZIM86-RV 131/DUVYV, Lyssavirut doi chau Au 1.RV20/EBLV-I,
Lyssavirut doi chau Au 1.RV9/EBLV-1, EBLV la/Phap/doi/122938-2002/V3951-
2009/EBLV-1, EBLV2/UK/doi/RV1332-2002/V3951-2009/EBLV-2, Lyssavirut doi
chiu Au 2.RV1787/EBLV-2, Lyssavirut doi chau Au 2.RV628/EBLV-2, Virut Irkut
/IRKV, Virut Khujand/KHUV, 8619/LBV, Virut doi Lagos NIG56-RVI/LBV. Virut
doi Lagos SA2004/LBV, virut Mokola NIG68.RV4/MOK, Virut Mokola 98/071
RA36/MOK va Lyssavirut Ikoma /IKOV ¢6 gia tri ICso nhd hon 10000 ng/ml ddi voi
ABLV/Australia/doi/9810AUS-1998/V1039-2011/ABLV, 98010/ABLV, 1301
Lyssavirut  doi  Bokeloh/BBLV,  861325A/DUVYV, DUVV/Nam  Phi/con
ngudi/961328A-1971/RS639-2012/DUVV,  EBLV la/Phidp/doi/122938-2002/V3951-
2009/EBLV-1, EBLV1b/Phap/doi/8918-1989/EBLV-1, EBLV2/UK/doi/RV1332-
2002/V3951-2009/EBLV-2, 94112/EBLV-2, 02053/EBLV-2, 8619/LBY, MOK/MOK
duoc tht nghiém nhu cae virut 1dy nhiém va cé gia tri ICoo nhé hon 10000 ng/ml déi vai

Virut doi Shimoni/SHIV, Virut doi Cap-ca phuong Tay /WCBV, Lyssavirut doi
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Australia /RV634/ABLV, Virut Aravan/ARAV, Virut Duvenhage RSA2006/DUVYV,
Virut Duvenhage ZIM&6-RV 131/DUVYV, Lyssavirut doi chiu Au 1.RV20/EBLV-1.
Lyssavirut doi chiu Au 1.RV9/EBLV-1, EBLV la/Phap/doi/122938-2002/V3951-
2009/EBLV-1, EBLV2/UK/doi/RV1332-2002/V3951-2009/EBLV-2, Lyssavirut doi
chau Au 2.RVI1787/EBLV-2, Lyssavirut doi chéu Au 2.RV628/EBLV-2. Virul
Irkut/IRKV, Virut Khujand/KHUV, 8619/LBV, Virut doi Lagos NIG56-RVI/LBV,
Virut doi Lagos SA2004/LBV, Virut Mokola NIG6&.RV4/MOI, Virut Mokola 98/071

RA36/MOIK va Lyssavirut Ikoma/IKOV duge thi nghiém nhu [a cde virut dang gia.

15, Khéng thé, hode manh lién két khang nguyén ctia no, theo diém 1. trong do khang
th¢ hodic manh lién két khang nguyén trung hoa lay nhiém lyssavirut gy ra boi it nhit
70% cac chiing lyssavirut khong phai RABV nhom 1 duge chon tir nhom bao 00m
DUVV. EBLV-1. EBLV-2, ABLV, IRKV, KHUV. va ARAV, ¢6 gia tri ICs¢ nhé hon

10000 ng/ml.

[4. Khang thé, hodc manh lién két khang nguyén ctia né. theo diém 1, trong do khang
th¢ hode manh lién két khang nguyén trung hoa lay nhiém lyssavirut gay ra bai it nhit
70% cic ching lyssavirut khong phai RABV nhom I duge chon tr nhom bao gom
ABLV/Australia/doi/98 TOAUS-1998/V1039-201 I/ABLV, 98010/ABLV, 1301
Lyssavirut  doi lﬂ”&(}l\'cloh/BBLV, 86132SA/DUVYV, DUVV/Nam  Phi/con
nguoi/96132SA-1971/RS639-2012/DUVV,  EBLVI1a/Phap/doi/122938-2002/V3951-
2009/EBLV-1, EBLV 1b/Phdp/doi/8918-1989/EBLV-1, EBLV2/UK/doi/RV1332-
2002/V3951-2009/EBLV-2,  94112/EBLV-2, 02053/EBLV-2, Lyssavirut  doi
Australia/RV634/ABLYV, Virut Aravan /ARAV, Virut Duvenhage RSA2006/DUVV,
Virut Duvenhage ZIM86-RV 131/DUVV, Lyssavirut doi chau Au 1.RV20/EBLV-1,
Lyssavirut doi chau Au 1.RVY/EBLV-1, EBLV la/Phap/doi/122938-2002/V3951-
2009/EBLV-1, EBLV2/UK/doi/RV1332-2002/V3951-2009/EBLV-2, Lyssavirut doi
chiau Au 2.RVI1787/EBLV-2 va Lyssavirut doi chiu Au 2.RVG2&/EBLV-2, Virut
Irkut/IRKV, Virut Khujand/KHUV, vai gia tri 1Csp nhd hon 10000 ng/ml dbi voi
ABLV/Australia/doi/9810AUS-1998/V1039-201 I/ABLYV, 98010/ABLV, 1301
Lyssavirut — doi Bokeloh/BBLV.  86132SA/DUVV,  DUVV/Nam  Phi/con
neuroi/96132SA-1971/RS639-2012/DUVYV,  EBLVla/Phap/doi/122938-2002/V3951-
2009/EBLV-1.  EBLVIb/Phap/doi/8918-1989/EBLV-1,  EBLV2/UK/doi/RV1332-
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2002/V3951-2009/EBLV-2, 94112/EBLV-2 va 02053/EBLV-2, dugc thi nghiém nhu
virut 1y nhiém va vdi gid trf 1Co nhd hon 10000 ng/ml ddi v6i Lyssavirut doi
Australia/RV634/ABLV, Virut Aravan /ARAV, Virut Duvenhage RSA2006/DUVYV,
Virut Duvenhage ZIM86-RV 131/DUVV, Lyssavirut doi chau Au 1.RV20/EBLV-1,
Lyssavirut doi chau Au 1.RVY/EBLV-1, EBLV la/Phap/doi/122938-2002/V3951-
2009/EBLV-1. EBLV2/UK/doi/RV1332-2002/V3951-2009/EBLV-2, Lyssavirut doi
chdu Au 2.RVI1787/EBLV-2, Lyssavirut doi chéu Au 2.RV628/EBLV-2, Virut

Irkut/IRKV va Virut Khujand Virus/KHUV dugc thir nghiém nhu 1a cde virut dang gia.

15, Khang thé, hodc manh lién két khang nguyén ctia nd, theo diém 1, trong dao khang

thé hodic manh lién két khdng nguyén trung hoa lay nhiém gay ra boi EBLV-1.

16. Duoe pham chira khang thé, hodc manh lién két khang nguyén cta no, theo dicm 1.

va ta duoce dugce dung, chat pha lodng hodc chéit mang.

17. Duge pham theo diém 16 chia it nhéat hai khiang thé, hodc manh lién két khang
nguyén cua chung, trong do mot khang thé trong s6 it nhét hai khang thé. hodc manh
lién két khang nguyén cua nd, 1a khang thé, hodc manh lién két khang nguyén theo diém
bit ky trong s6 cac diém tir 1 dén 15, va khéng thé/cac khing thé con lai. hodic (cdc)
manh lién két khang nguyén ctia ching, chtra (i) trinh tr axit amin CDRH1, CDRH2, va
CDRH3 chudi niing va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe lan
NO: 93-96 va 98-99; (ii) trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va
trinh tu axit amin CDRL I, CDRL2, va CDRL3 chudi nhe lan Tuot 1a trinh tw néu trong
SEQ 1D NO: 1-5 va 7 hoiic 1a trinh ty néu trong SEQ ID NO: 1-4 va 6-7; (iii) trinh tr
axit amin CDRI1, CDRH2, va CDRH3 chudi ning va trinh ty axit amin CDRLI.
CDRL2. va CDRL3 chudi nhe lan luot 14 trinh tu néu trong SEQ ID NO: 19-23 va 25
hodc la trinh tu néu trong SEQ ID NO: 19-22 va 24-25; (iv) trinh tu axit amin CORHI,
CDRI2, va CDRH3 chudi ning va trinh ty axitamin CDRL1, CDRL2, va CDRL3 chudi
nhe lan luot la trinh ty néu trong SEQ 1D NO: 37-41 va 43 hodc la trinh tr néu trong

SEQ 1D NO: 37-40 va 42-43; (v) trinh ty axit amin CDRHI1, CDRH2, va CDRII3 chuoi
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nang va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe lan luot 14 trinh tu
néu trong SEQ 1D NO: 55-59 va 61 hogc la trinh tr néu trong SEQ ID NO: 55-58 va 60-
612 (vi) trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va trinh tw axit amin
CDRIL1. CDRL2, va CDRL3 chudi nhe [an luot 12 trinh tu néu trong SEQ ID NO: 75-
79 va &1 hodc la trinh tu néu trong SEQ ID NO: 75-78 va 80-81; (vii) trinh tu axit amin
CDRHI1. CDRH2, va CDRH3 chudi ning va trinh ty axit amin CDRL1, CDRLZ, va
CDRL3 chudi nhe lan luot la trinh tw néu trong SEQ ID NO: 111-115 va 117 hodc la
trinh tu néu trong SEQ ID NO: 111-114 va 116-117; (viii) trinh tu axit amin CDRHI,
CDRH2, va CDRH3 chudining va trinh ty axitamin CDRL1, CDRL2, va CDRL3 chudi
nhe 1an luot 4 trinh ty néu trong SEQ 1D NO: 129-133 va 135 hodce la trinh tur néu trong
SEQ ID NO: 129-132 va 134-135; (ix) trinh ty axit amin CDRHI. CDRH2, va CDRH3
chudi niang va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe lan luot la trinh
(u néu trong SEQ 1D NO: 147-151 va 153 hodgc la trinh tu néu trong SEQ 1D NO: 147-
150 v 152-153; (x) trinh o axit amin CDRH1, CDRH2, va CDRH3 chudi nang va trinh
tr axit amin CDRIL1, CDRL2, va CDRL3 chudi nhe lan luot {4 trinh tu néu trong SEQ
1D NO: 183-187 va 189 hoic la trinh tu néu trong SEQ D NO: 183-186 va 188-189:
va/hodc (xi) trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va trinh tu axit
amin CDRL1, CDRL2, va CDRL3 chudi nhe lan luot 1a trinh tu néu trong SEQ 1D NO:
201-205 va 207 hodc la trinh tu néu trong SEQ 1D NO: 201-204 va 206-207,

trong d6 it nhét hai khéng thé, hodc manh lién két khéng nguyén ctia chung, lién két dac
hiéu v6i cac quyét dinh khdng nguyén khac nhau wén glycoprotein G cia RABV, (ot
hon néu trong dé mot khéing thé trong sb it nhit hai khang thé lién két voi vi i khing
nguyén I trén glycoprotein G ciia RABV va mot khéng thé khic trong s6 it nhat hai

khang thé lién két voi vi trf khang nguyén 11T trén glycoprotein G ciia RABV.

18. Duoce pham theo diém 17, trong do mot khang thé trong s6 it nhét hai khang thé hoic
manh lién két khang nguyén ctia nd chira trinh tu axit amin CDRHI, CDRHZ. va
CDRH3 chudi ndng va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi nhe lin
lrot la trinh tu néu trong SEQ 1D NO: 93-97 va 99 hodc la trinh ty néu trong SEQ 1D
NO: 93-96 va 98-99, va mot khang thé khac trong s it nhédt hai khang thé chta trinh e
axit amin CDRHI, CDRH2, va CDRH3 chudi nang va trinh ty axit amin CDRLI.
CDRL2. va CDRL3 chudi nhe lan luot [a trinh tu néu trong SEQ 1D NO: 165-169 va
[71 hoiic trong SEQ D NO: 165-168 va 170-171 .
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19. Kit nhiéu thanh phin bao gom it nhét hai khéng thé khac nhau, hodc manh lién két
khang nguyén ctia ching, trung hoa lay nhiém lyssavirut, trong d6 mdt khang thé trong
s& it nhét hai khéng thé, hodc manh lién két khang nguyén ctia no, la khing thé, hoac
manh lién két khang nguyén theo diém bat ky trong s6 cac diém tir 1 dén 15, va khang

thé/cac khang thé con lai, hodc (cdc) manh lién két khdng nguyén cua chung, lién ket

dic hidu vai quyét dinh khang nguyén khac trén glycoprotein G cua RABV.

20. Kit nhiéu thanh phén theo diém 19, trong d6 kit chira it nhit hai khang thé khac nhau,
hoidc manh lién két khang nguyén cia ching, trong do mot khang thé trong s it nhat hai
khang thé. hodae manh lién két khang nguyén cfia no. la khang thé, hodc manh lidn kit
khaiig nguyén theo diém bat ky trong so cic diém tir | dén 15, va khang thé/cac khang
thé con lai, hodc (cac) manh lién két khang nguyén ctia chting, chira (i) trinh tir axit amin
CDRH1L., CDRH2, va CDRH3 chudi nang va trinh ty axit amin CDRL1, CDRLZ, v
CDRL3 chudi nhe lan luot 1a trinh tu néu trong SEQ 1D NO: 93-97 va 99 hodc 1a trinh
tr néu trong SEQ 1D NO: 93-96 va 98-99; (ii) trinh ty axit amin CDRI, CDRHZ, va
CDRH3 chudi nang va trinh ty axit amin CDRLI, CDRL2, va CDRL3 chudi nhe lin
luot 1a trinh tw néu trong SEQ ID NO: 1-5 va 7 hodc la trinh tu néu trong SEQ 1D NO-
[-4 va 6-7; (iii) trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va wrinh w
axit amin CDRIL T, CDRL2, va CDRL3 chudi nhe lan luot la trinh tur néu trong SEQ 1D
NO: 19-23 va 25 hoac la trinh ty néu trong SEQ 1D NO: 19-22 va 24-25; (iv) trinh

axit amin CDRIIT, CDRH2, va CDRH3 chudi nang va trinh ty axit amin CDRLI.

hodc 1a trinh ty néu trong SEQ 1D NO: 37-40 va 42-43; (v) trinh ty axit amin CDRHT,
CDRH2, va CDRH3 chudi ning va trinh ty axitamin CDRL 1, CDRL2, va CDRL3 chudi
nhe lan luot [ trinh (e néu trong SEQ 1D NO: 55-59 va 61 hogc la trinh tr néu trong
SEQ 1D NO: 35-58 va 60-61; (vi) trinh ty axit amin CDRHI1, CDRH2, va CDRH3 chudi
ndng va tinh tu axit amin CDRL1, CDRL2, va CDRL3 chudi nhe lan luot 1a trinh
néu trong SEQ ID NO: 75-79 va 81 hodc la trinh tu néu trong SEQ ID NO: 75-78 va 80-
81: (vii) trinh tu axit amin CDRHI, CDRH2, va CDRH3 chudi ning va trinh ty axit
amin CDRL1. CDRL2, va CDRL3 chudi nhe lan luot 1 trinh ty néu trong SEQ 1D NO:
[11-115 va 117 hodc la trinh tw néu trong SEQ ID NO: [11-114 va 116-117; (viii) trinh

traxit amin CORH I, CDRH2, va CDRH3 chudi nang va trinh ty axit amin CDRLIT,
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CDRL2, va CDRL3 chudi nhe lan luot 1a trinh tu néu trong SEQ D NO: 129-133 va
135 hoic 1a trinh tu néu trong SEQ ID NO: 129-132 va 134-135; (ix) trinh ty axit amin

CDRHI, CDRI2, va CDRH3 chudi nang va trinh ty axit amin CDRL1, CDRL2, va
CDRL3 chudi nhe lan luot 14 trinh tu néu trong SEQ ID NO: 147-151 va 153 hoac la
trinh tu néu trong SEQ ID NO: 147-150 va 152-153; (x) trinh ty axit amin CDRHI,
CDRH2, va CDRI3 chudi ning va trinh ty axit amin CDRL1, CDRL2, va CDRL3 chudi
nhe lan luot 1a trinh tu néu trong SEQ ID NO: 183-187 va 189 hoic la trinh tu néu trong
SEQ 1D NO: 183-186 va 188-189; va/hoac (xi) trinh ty axit amin CDRHI, CDRH2, va
CDRH3 chudi ning va trinh ty axit amin CDRL1. CDRL2, va CDRL3 chudi nhe lan
luot 12 trinh tu néu trong SEQ ID NO: 201-205 va 207 hodc [a trinh tu néu trong SEQ

[D NO: 201-204 va 206-207,

rong do cac khang thé, hodc manh lién két khang nguyén cua ching, lién két dic hiéu
vii cée quyét dinh khang nguyén khéc nhau trén glycoprotein clia RABV, (6t hon néu
trong doé mot khang thé trong s6 it nhat hai khang thé lién két voi vi tri khang nguyén |
trén glycoprotein G ciia RABV va mot khang thé khac trong s it nhat hai khing thé lién

két vai vi tri khang nguyén I trén glycoprotein G cia RABV.

21, Kit nhiéu thanh phan theo diém 19 hogc 20, trong do it nhit mot khang thé trong 6
it nhit hai khang thé hoac manh lién két khang nguyén cua n6 chia trinh ty axit amin
CDRHI, CDRH?2, va CDRH3 chudi ning va trinh ty axit amin CDRL1, CDRL2, vi
CDRL3 chudi nhe 1an luot 13 trinh tu néu trong SEQ ID NO: 93-97 va 99 hoiic la trinh
tu néu trong SEQ ID NO: 93-96 va 98-99, va mot khang thé khac trong b it nhal haj
khéang thé chtra trinh tu axit amin CDRH1, CDRH2, va CDRH3 chudi ning va trinh ny
axit amin CDRL1, CDRL2, va CDRL3 chudi nhe lan luot 14 trinh tu néu trong SEQ 1D
NO: 165-169 va 171 hodc trong SEQ ID NO: 165-168 va 170-171.
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Tén ching % Thr nghiém
212 |g|E|3| ¢ |muehia
& N a é o g uoc str dung
&
Ko
9704 & 83 63 83 5 188 RFFIT
Botswana/dog/BNVL2008-3580/V5483-2010 2 18 15 | 8 10 | ND FAVN
Botswana/honey badger/BNVL2009-6665/V5493-2010 | 21 48 7 27 13 ND FAVN
‘Burkina Fasoldog/139-2007/V6155-2007 46 27 | 855 | 3524 | ND ND FAVN
Burkina Fagoldog/9-2007/V8155-2007 0,18 | 0,42 | 262 | 2376 | 483 | 12000 “FAVN
: 02045 1 133 | 4 | 445 1 1604 REEIT
Francelrad fox/GST 1-11-1980/V1038-2011 21 46 | 515 | 43 | ND ND FAVN
Pasteur Virus (PV)-Paris-93127 56 1 56 24 | ND 14 RFFIT
8001 63| 140 | 41 | 130 | ND 140 RFFIT
ltaly/dog/V3425/2009 3 43 | 74 33 | ND | 12315 EAVN
italy/human/V117/1996 (Nepal) i 0,41 | 55 18 3 | 78%¢ |  RFFIT
ltalylred fox/VET3/2011 24 105 | 378 | 43 30 ND FAVN
Brazil/bat/260-08/R81249-2013 79 | 615 |'969 | 11 | 480 | 3484 RFFIT
Brazil/bovine/303-2011/RS1040-2012 1231 98 96 31 73 1080 RFFIT
" Brazillkinkajou/R83608-5-2011 2 2 520 | 1571 | 4153 5509 FAVN
Challenge virus strain (CVS}-11 00| 0,43 | 0,89 | 7,87 | 48 987 PV
Challenge virus strain (CVS)-11 16 20 37 21 4,2 5778 RFFIT
Challenge virus strain (CV8}-11 13 | 1471 [ 2841 | 56 | NO | 58054 FAVN
~ 9508SAD BERN 7 1 1000 {23600 1 221300 RFFIT
Niger/Dog/105-251-2007/V6097-2007 21 27 | 515 [ 4583 | ND ND FAVN
04030 6 6 13 | 543 2 4233 RFFIT
Poland/racoon dog/1885/V3229-2009 20 | 27 | 377 | 33 | 154 ND FAVN
9141 10 H 22 | 930 | 1294 10965 RFFIT
Spain/dog/201020958-2010/RS639-2012 2231 34 | 121 | 82 3 5288 RFFIT
, 8743 7 3 66 99 2 1700 RFEIT
Tunisia/dog/ARIANAZ2-1991/V3951-2010 29 | 15 | 413 | 16 8 ND FAVN
ERA (Evalyn Rokitniki Abelseth) 0.3 0.3 08 |07 | <7 1086 PV
CVs 9,13 21 7 24 |23600] ND 1700 RFFIT
RV250 215 ] 22 | 845 | 06 ] 02 ND PV
RV193. 28| 06 [384] 04| 14 ND PV
RV2IT 138 | 1,5 |1003] 03 | 1.3 ND PV
RV61 151 | 008 | 547 | 008 | 007 | ND | PV
93033ISR 3.1 2.4 | 13,5 | <0.08] 01 ND PV
B60B1IRA <7 <7 <7 | <7 <7 ND =%
a1004USA 87 21 3195 0,08 | B4 ND PV
Mauritanial/dog/2019-2006/V6235-2007 045 | 0,91 | 100 | 358 | 206 9704 FAVN
Piftran More strain (PM) (PV127) 66 NA | 1000 2 NA | 11200 RFFIT
87006TU ¥ + ¥ 4 + ND FACS
91001USA* + + + + ND FACS
910350MA*" + * + + + ND FACS
98011CHI ¥ + + + + ND FACS
09029NEP* % + - + + "ND FACS
02052AFG* + + + + + ND FACS
FLRC030148* +- + +/- + + ND FACS
RV/R3.PHL/2008/TRa-065" + + - + + ND FACS

* dugc kiém tra kha ning gén véi thé bién nap G-protein

Fig. 11
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RABV-Spain-Dog-2010 KGACKLKUCGVLGLRLMD 18 RABV-Spain-Dog-2010 EADAMY] 21
RABV-IRA-86081-1988 ’ RABV-IRA-86081-1985 .21
RABVAISR-DOG-93033-1983 RABV-ISR-DOG-53033-1983 2

RABV-Tun-Dbg- 1991 RABV-Tun-Dog-1981 2
RABV-OMA-81035-1891 RABV-OMA-B1D35:1881 21

RABV-I-Dg-2009 RABV-II-Dng-2008 21 nd

RABV-li-redfox-2011 RABV-i{-redfox-2011 23 nd
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RABV-IND-RVE1 RABV-IND-RVSY 29
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RABY-CYS8.13 . 18 RABY-CVS9.13 21 g oo ind
RABV-PVI2 ., .. R. 18 RABV-PV12 21
RABY-S0031980 . , ., R RABY-8001-1990 21
RABV-BR-iavine-2011 PRSP € RABV-BR-bovine-2011 21
RABV-ARG-3704 ; 18 RABV-ARG 8704 . 21
RABV-BR-Bat-2008 i P RABY-BR-Bat:2008 A
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ABLV-98010 , s 18| R <p ABLV-98010 «
EBLVZRVI7S7 .. .. % EBLV2-RV1787 =~
EBLVZ-RVE28 . . 18 EBLY2.RY628 i
EBLV2.V3854-2009 .\ .. 18 EBLV2-V3951-2003 S
EBLV2-94112 ., .18 £BLV2.84112 nd
RHUV-TASL200Y ., 8, s .18 KHUV-TAS2001 e
BBLV-1301 . . 3 18 BBLY-1301 &
EBLVI-RVE ... QH LI | ¥ S—" EBLVIRVE .. ovs JSTTETKIY. o0 o o 21 | b N
EBLVI-V3951-2008 . ] LI |} FI— EBLV1-Y3951-2008 nd
EBLVI-RV20 . N - EBLVI-RV20 ¥
EBLVI-891B-1589 G e 18 G EBLV1-8918-1989 «
ARAVLKYRAAGST . L, 13 ARAV-KYR-1991
DUVV-86132 . TR | T DUVV-86132 nd
DUYV-RSA-2008 . ., . 1B DUVV-RSA-2008 a
DUVV-ZIMSB-RYIZY . . .. e 18 DUVV-ZIMBB-RV131 &
DUVW-RS838-2012 ., ., } PRRRPRE |- S = S DUYV-RS639:2012 nd
JRKBV-RUS-2002 i 18 IRKBV-RUS-2002 2
LEV-8618 e BT e s O LBV-8613 nd ¢
UBYNIGSE-RVE 4o . LEDTTKEL L P 18 | e e LBY-RIG5E-RY1 S~ =
LBV-5A2008 . ... . : 18| P LBV-5A2004 & =
SHIBV-KEN-2008 . 18 | b SHIBV.KEN-2009 = .
MOKV-ZIM-1881 . 18 | b MOKV-Zik:1981 nd  j<
MOKV-NIG88-RVA4 18 | gt MOKV-NIGEB-RV4 N <%
MOKV-RAIE ., o s 5. 18| fafn | MOKV-RAE nd  fe
WCBY-RUS-2002 . . ) 18 | g WCBV-RUB-2002 o !
KOV-RUS-2002 . . . . VLY. e | e 1KOV-RUS-2002 = <}
F .

_
aa

16

-168-




40212

18/34

LT 814

09 G¥ Lomo_m

wen nes Ae3u 9§

m_v

ohv

8w 7°¢ = $y/3W SO0

?
9

L 4

85 ¢/ uo[ 1NN

urxoea + (Opp/1) SQVW 8Y/SW 4000 —o— g

o

urxoea + (Obb/1) SQyu Sy/8w spo0 v ¥
urxoeaA + (338w 07) OTIH = Zl=u
in ngIp FUQy -6 )

-

-0¢

-0v

-09

-08

00}

10s Sugs 91 A1,

-169-



40212

19/34

*Q

QH SqVW + UIXORA

oo O

SQYW + UIXOBA

* &

OIIH + UIXoeA

o o o Y

UIXOBA

0-1

Nrr ~ o
S E 2
(Jwy6r) ron3u D3] gy Suegy Op SUON
&

(IH SqQVW + UIXOBA
559
= SQYW + UTXOBA
o O -
q}* O oF % ﬁ
Urxoe .
cb—é D DOIYH + UIXoBA =
otoP o OB A =3

o - o -
2 = = =

(Tu/NDSUQP 19Ny Yuey)
19Any oy Suny 9y Suppy Op SUQN

m O ©)
Po 1
SQYW 4 UIXOBA
B
> R SQY + TIXOEA
q
o OIYH + UXoeA
¢ | uxoep
o')r' C\; ~ (=]
= 2 = =

(1) wrepoxd O 104 ugd
Buop 30nyo HIT 9y SuPP Op SUQN

<

-170-



t

r
A

€ song sé

Ty 1
D
(@]

]

100

oo
o
1

(o))
o
1

N
o
1

o

40212

20/34
: & 5
(éi v -©- Dbéi chimg (n=17)
| ¥ B Vacxin + Berirab (n=12
G
RVC58+RVC20
-V ngay 1 (n=12)
- ngay 5 (n=12)
%} B < ngay 9 (n=7)
e 8
0 10 20 30 40 50 60

S6 ngay sau khi tiém

Fig. 19

-171-



o

<

40212

o 3% * QT B
L 2 @) |
d:)O 3 O © 0 .3 %3
00 &
eoN ch * o » QE"
@ *O X_L Qﬁ'(g
* k%
g’* * ale* O * 0’\9
: . . (v
™ AN ~ o N
S 2 2 2 &
(Tu/ny) ursyord
D 104 ugd Sugp 39nyo HIT 9 Supy]
Lo s
% x o gl Ze
o * S g
. Tk 4 0] B @)
© oY 0 Cd 'S &%
: 0 &
3% O " "
s S o § 14l ds
s ! 1l &
K @ X
# SRS
o)
*FHE & [ Sunyoieg

N © B Y 0 N - o -
©O O O O O O ° ° 5
\'—'F\'—‘_'PFFV_‘__

(YNYW) ¥Od-1Y
Suon Suny yury ugy) 9y Suon JN A9V Y

-172-

Fig. 20



40212

22/34

1Z ‘314

OBU YURH]

173



40212

23/34

RVA122:

VH: IGHV4-59*03 (95.09%), IGHJB*02 (a) (88.71%), IGHD4-17*01

caggtgcacctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtccctcacct
gcactgtctctGGTGACTCCATGAATAATTTCTACtggggctggatccggcagececgecagggaa
gggactggagtggattggatatATCTATTACAGTGGGACCACCaactacaacccctccctcaag
agtcgagtcaccatatcaatagacacgtccaagaaccaattctccctgaaggtgaactctgtga
ccgctgcggacacggccgtgtattattgtGCGAGAGACTCCGGTGACTACGTCAGCTACTACTA
TTATGGTATGGACGTCtggggcccagggaccacggtcaccgtcetectcecag

OVHLOESGPGLVKPSETLSLTCTVSgdsmnnfyWGWIRQPAGKGLEWIGYiyysgttNYNPSLK
SRVTISIDTSKNQFSLKVNSVTAADTAVYYCardsgdyvsyyyygmdvilGEGTTVTVSS

VL:

IGLV1-47*01 (94.04%), IGLJ3*02 (91.89%)

cagtctgtgctgactcagtcaccctcagcgtctgatacccccgggcagagggtcaccatctctt
gttctggaagcAGCTCCAACATCGGAAGTAATTATgtgtattggtaccagcagttcccaggaac
ggcccccaaactccttatttacAAGAGTGATaagcggccctcaggggtccctgaccgattctct

ggctccacgtctggcacctcagcctccctggccatcagtgggctccggtccgaagatgaggctg
attattactgtGCAGCATGGGATAACAGGCTGAGTGGTTGGCTCttcggcggagggacgaagct
gaccgtcctag

QSVLTQ§PSASQTPGQRVTISCSGSssnigsnyVYWYQQEPGTAPKLLIYkdeRPSGVPDRFS
GSISGTSASLAISGLRSEDEADYYCaawdEElsgwiFGGGTKLTVL

Fig. 22
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RVA144:

VH: IGHV4-39*01 (92.44%), IGHJ5*02 (84.31%), IGHD4-4*01

cagctgcagctgcaggagtcgggcccaggactggtgaagccctcggagaccctgtccctcactt
gcactgtctctGGTGGTTCCATCAGCAGTACTATTTTCTACtggggctggatccgccagccccc
agggaagggactggagtggattgggagtGTCTATTATAATGGACACACCtactacaatccgtcc
ctcaagagtcgagtcgccatatccattgacaagtccaagaaccagttctccctgaggcttaact
ctgtgaccgccgcggacacggctgtatattactgtGCGAGACCCTCAACATATGACTACAGTAT
TGGGCGCtggggccagggaaccctggtcaccgtetectecag

OLOLOESGPGLVKPSETLSLTCTVSggsisstifyWGWIRQPPGKGLEWIGSVYynghtYYNPS
LKSRVAISIDKSKNQFSLRLNSVTAADTAVYYCarpstydysigrWGQGTLVTVSS

VL: IGLV1-40*01 (96.88%), IGLJ2*01, or IGLJ3*01 or IGLJ3*02 (91.67%)

cagtccgtgctgacgcagccgccctcagtgtctcgggccccagggcagagggtcaccatctcct
gcactgggagcAGCTCCAACATCGGGGCAGGTTATGATgtccactggtaccagcaacttccagg
aacagcccccaaactcctcatctatGGTAACACCaagcggccctcaggggtccctgaccgattc

tctggctccaagtctggcacctcagcctccctggccatcactgggctcctgactgaggatgagg
ctgattattactgccAGTCCTTTGACAGCAGCCTGAGTGCTTGGGTAttcggcggagggaccaa
actgaccgtcctgg

QSVLTQPPSVSBAPGQRVTISCTGSSsnigagdeHWYQQLPGTAPKLLIanEKRPSGVPDRF
SGSKSGTSASLAITGLLEEDEADYYCqSEdSslsngFGGGTKLTVL

Fig. 23
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RVB185:

VH:
IGHV4-39*01 (88.85%), IGHJ4*02 (85.42%), IGHD3-9*01

Caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtccctcacct
gcagtgtctccGGTGCCCCCGTCAGTGGTGTTAACTCCTACtgggtgtggatccgccagccccc
cgggaaggggctggagtggattgcgactATCAAGTACAGTGGGAGCACCcaccgtagcccgtcg
ctcaggagtcgagtcaccatatccgtagacacgtccaagaatcagttctccctggagctgagct
ctgtgaccgccgctgacacggctgtatattactgtGCCAGACAAAGTACTATGACGGGCCGGGA
CTACtggggccagggaaccctggtcaccgtctecteag

QVQLQESGPGLVKPSETLSLTC§VSgaEvsgznsyWYWIRQPPGKGLEWI%IiEysgStHRSPS
LESRVTISVDTSKNQFSLELgSVTAADTAVYYCarquEtgrdyWGQGTLVTVSS

VL:
IGLV1-44*01 (95.09%), IGLJ3*02 (97.37%)

cagtctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctctt
gttctggaagCAGATCCAACATCGGAAGCCATCCTgtaaactggtaccagcagctcccgggagc
ggcccccaagctcctcatctatGGTGATAGTcagcgaccctcaggggtccctgaccgattctct
ggctccaagtctggcccctcagcctccctggccatcagtggactccagtctgaagatgaggctg
attattactgtGCAGCATGGGATGACAGCCTGAGTGGCCTTTGGGTGttcggcggagggaccaa

gctgaccgtcctaa

QSVLTQPPSASGTPGQRVTISCSGS£snigsEEVNWYQQLPGAAPKLLIYgdSQRPSGVPDRFS
GSKSGESASLAISGLQSEDEADYYCaadeSl§glvaGGGTKLTVL

Fig. 24
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RVB492:

VH-variantl: IGHV3-23*01, or IGHV3-23*04 or IGHV3-23*05 (90.28%), IGHJ4*02 (97.92%), IGHD3-10*01

gaggtgcagctgatggagtctgggggaggcctggtacagccgggggggtccatgagactctact
gtgcagcctctGGATTCAGCTTTAGCAGCTATGCCatgagctgggtccgccaggctccagggaa

ggggctcgagtgggtctcaagtCTTAATTCTATTGATCATAGAACAgactatgcagactccgtg
aagggccggttcaccatctccagagacaattccaagaacaccctgtatttacaaatggacagcc
tgagagtcgaggactcggccatgtattactgtGCTCGGGGGGTGGGACTATGGTTCGGTGAATT
ATCCTGGAATTACTTTGACTACtggggccagggaaccctggtcaccgtctecteag

EVQLMESGGGLVQPGGSMRLXCAASgféfssyaMSWVRQAPGKGLEWVSSlnsidhrtQYADSV
KGRFTISRDNSKNTLYLQMQSLRYED§AMYYCargvglwfgelSwnyfdyWGQGTLVTVSS

VH-variant2: IGHV3-23*04 (90.24%), IGHJ4*02 (97.92%), IGHD3-10*01

gaggtgcagctggtgcagtctgggggaggcctggtacagccgggggggtccatgagactctact
gtgcagcctctGGATTCAGCTTTAGCAGCTATGCCatgagctgggtccgccaggctccagggaa

ggggctcgagtgggtctcaagtCTTAATTCTATTGATCATAGAACAgactatgcagactccgtg
aagggccggttcaccatctccagagacaattccaagaacaccctgtatttacaaatggacagcc
tgagagtcgaggactcggccatgtattactgtGCTCGGGGGGTGGGACTATGGTTCGGTGAATT
ATCCTGGAATTACTTTGACTACtggggccagggaaccctggtcaccgtctectcag

EVQLVQSGGGLVQPGGSMRLXCAAngEfssyaMSWVRQAPGKGLEWVSSlnsidhrtQYADSV
KGRFTISRDNSKNTLYLQMQSLRYED§AMYYCargvglwfgelswnyfdyWGQGTLVTVSS

VL: IGLV2-11*01 (96.88%), IGLJ2*01, or IGLJ3*01 (96.88%)

cagtctgccctgactcagcctcgctcagtgtccgggtctcctggacagtcagtcaccatctcct
gcactggaaccAGCAATGATATTGGTGGTTATAACTATgtctcctggtaccaacaacacccagg
caaagcccccaaactcatgatttttTATGTCAATaagcggccctcaggggtccctgatcgcttc

tctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctgaggatgaag
ctgattattactgcTGCTCATTTGCAGGCAGTTACTCCTTAttcggcagagggaccaagctgac

cgtcctag

QSALTQPRSVSGSPGQSVTISCTGTSEdiggynyVSWYQQHPGKAPKLMIEXVEKRPSGVPDRF

SGSKSGNTASLTISGLQAEDEADYYCcsfagsyslFGRGTKLTVL

Fig. 25
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RVC3:

VH: IGHV3-23*01 (90.97%), IGHJ4*02 (a) (93.75%), |GHD3-3*01

gaggtgcagctgttggagtctgggggaggcctggtgcagccgggggggtccctgagactctcct
gtgcagcctctACATTCACGTTTAGAAACTATGCCatgtcctgggtccgccaggctccagggaa

ggggctggactgggtctcagggATTAGTGCTAGTGGTAGTAGCACGaattatgcagcctccctg
aagggccgatttaccatctccagagacaattccaagaacacattgtatctgcaaatgaacagcc
tgagagccgaggacacggccgtctattactgtGCGAAATTTGCTCACGATTTTTGGAGTGGTTA
TTCTTACTTTGACTCCtggggccagggaaccctggtcaccgtctectcecag

EVQLLESGGGLVQPGGSLRLSCAASEfthEyaMSWVRQAPGKGLEWVSQiSisgﬁstEYA&SE
KGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCakfahdfwsgysy£fdsWGQGTLVTVSS

VK: IGKV3-15*01 (98.21%), IGKJ5*01 (100%)

W
gaaatagtgatgacgcagtctccagccaccctgtctgtgtctccaggggaaagagccaccctct
cctgcagggccggtCAGAGTGTTAACAGCAACttagcctggtaccagcagaaacctgggcaggc
tcccagactcctcatctatGGTGCATCCaccagggccactggtatcccagccaggttcagtggc
agtgggtctgggacagagttcactctcaccatcagcagcctgcagtctgaagattttgcagttt
attactgtCAGCAGTATAATAATTGGGTTTCGATCACCttcggccaagggacacgactggagat
taaac

EIVMTQSPATLSVSPGERATLSCRqusvgsnLAWYQQKPGQAPRLLIYgasTRATGIPARFSG
SGSGTEFTLTISSLQSEDFAVYYCqgynnwvsitFGOGTRLEIK

Fig. 26
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RVC20:

VH: IGHV4-31*06 (95.86%), IGHJ4*02 (89.58%), IGHD3-3*01

caggtgcagctgcaggagtcgggcccaggactggtgaagecttcacagaccctgtcecctecacct
gcactgtctccGGTGGCTCCTTCAGCAGTGGAAGTTACTCCtggaactggatccgccageaccce
agggaagggcctggagtggattgggtacATCTATTACAGTGGGAGCACTtattacaacccgtcc
ctcaagagtcgagttaccatgtcagtacacacgtctaagaaccagttctccctgaagctgaact
ctataactgccgcggacacggccgtgtattactgtGCGAGAGGCACGTATTCCGATTTTTGGAG
TGGTTCCCCTTTAGACTACtggggccagggaaccctggtcaccgtctecteag

OVQLOESGPGLVKPSQTLSLTCTVSggs£ssgsysWNWIRQHPGKGLEWIGYiyysgstYYNPS
LKSRVTMSVHTSKNQFSLKLNSITAADTAVYYCargtysdfwsgspldyWGQGTLVTVSS

VK: IGKV1-16*01 (98.21%), IGKJ4*01 (100%)

gacatccagatgacccagtctccatcctcactgtctgcatctgtaggagacagagtcaccatca
cttgtcgggcgagtCAGGGCATTAGCAATTATt tagecctggtttcagcagaaaccagggaaage
ccctaagtccctgatctatGCTGCATCCagtttgcaaagtggggtcccatcaaggttcagegge
agtggatctgggacagatttcactctcaccatcaacagcctgcagcctgaagattttgtaactt
atttctgcCAACAGTATGATACTTACCCTCTCACTttcggcggagggaccaaggtggagatcaa
ac

DIQOMTQSPSSLSASVGDRVTITCRASqgisny LAWFQOKPGKAPKSLIYaasSLOSGVPSRESG
SGSGTDFTLTINSLQPEDFVTYFCqqydtypltFGGGTKVEIK

Fig. 27
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RVC21:

VH: IGHV4-39*01 (92.78%), IGHJ5*01, or IGHJ5*02 (a) (80.39%), IGHD4-17*01

cagctgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtccctcacgt
gcactgtctctGGTGGCTCCATCAGCAACCCTARCTACTACtggggctggatccgecageeeee
agggaagggtctggaatggattgggagtATCTATTATAATGGGTACACCtactacaacccgtcc
ctcaagagtcgagttaccatatccgtggacaagtccaaggaccagttctttctgaagatgacct
ctctgaccgccgcagacacggctgtgtattactgtGCGACGCAATCTACGATGACTACCATAGC
GGGCCACTACtggggccagggaaccctggtcaccgtctectcag

OLOLOESGPGLVKPSETLSLTCTVSggsisnpnyyWGWIRQPPGKGLEWIGSiyyngytYYNPS
LKSRVTISVDKSKDQFFLKMTSLTAADTAVYYCatqstmttiaghyWGQGTLVTVSS

VL: IGLV1-51*01 (96.49%), IGLJ1*01 (100%)

cagtctgtattgacgcaggcgccctcagtgtctgcggccccaggactaaaggtcaccatctcct
gctctggaagcACATCCAACATTGGGAATTCTTATgtatcctggtaccagcagctcccaggaac
agcccccaaactcctcatttatGACAATAATaagcgaccctcagggattcctgaccgattctct

ggctccaagtctgacacgtcagccaccctgggcatcaccggactccagactggggacgaggccg
attattactgcGGAACATGGGACAGCAGCCTGAATGCTTATGTCttcggaactgggaccaaggt
caccgtcctag

QSVLTQAPSVSAAPG&KVTISCSGSEsnigniyVSWYQQLPGTAPKLLIdenKRPSGIPDRFS
GSKSQTSATLGITGLQTGDEADYYCgtwdSslgavaGTGTKVTVL

Fig. 28
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RVC38:

VH: IGHV1-69%06 (91.32%), IGHJ4*02 (85.42%), IGHD5-24*01

gaggtgcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgagggtctcct
gcaaggcttctggaggcaccttcagcagctatgccatcagctgggtgcgacaggcccctgggct
agggcttgagtggatgggagggatcatgcctatgtttgtggcggcaaactacgcacagaacttc
cagggcagagtcacggtttctgtggacaaatccacgaacaccgcctatatggagatgcacaacc
tgagatctgacgacacggccatgtattactgtgcgagaggggatggctacaattacaagtggta
ttttgacctttggggccagggaaccctagtcaccgtctceccteag

EVOLVQSGAEVKKPGSSVRVSCKASggtEssyal SWWROAPGLGLEWMGGimpmEvaaNYAQNF
QGRVTVSVDKSTNTAYMEMHNLRSDDTAMYYCargdgynykwy£d1WGQGTLVTVSS

VK: IGKV1-9*01 (96.06%), IGKJ4*01 (100%)

gacatccagttgacccagtctccatccttcctgtctgcatctgtaggagacagagtcaccatca
cttgccgggccagtcaggacattagtaattatttagectggtatcagcaaaaaccagggaagcec
ccctaaactcctgatctatgetgeatecactttgcaaaggggggtcccatcaaggttcagtgge
agtggatctgggtcagaattcactctcacaatcagcagcctgcagcctgaagattttgcaactt
attactgtcaacagcttgatacttacgtcgcgctcactttcggcggagggaccaaggtggagat
caaac

DIQLTQSPSFLSASVGDRVTITCRAngisgyLAWYQQKPGKEPKLLIYaasTLQBGVPSRFSG
SGSG§EFTLTISSLQPEDFATYYqulgEyvaltFGGGTKVEIK

Fig. 29
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RV(C44:

VH: IGHV3-21*01 (92.36%), IGHJ3*02 (86%), IGHD6-19*01

gaggtgcagctggtgcagtctgggggaggcctggtcaagcctggggggtccctgagactctcct
gtgcagcctctGGCTTCACCTTTAGTAGTTATAGTatgagttgggtccgccaggctccagggaa

gggcctggagtgggtctcatccATCAGTACTACTGGTACTTACATAtactacgcagactcagtg
gagggccgattctccatttccagagacagcgccaggagctctctgtttctgcaaatgaacagcc
tgagagccgaggacacggctgtctattactgtGCGAGACGGTCGGCCATAGCACTGGCTGGTAC
GCAGCGTGCTTTTGATATCtggggcccagggacaaacgtcategtetettcag

EVQLVQSGGGLVKPGGSLRLSCAASgE t£s5ysMSWVRQAPGKGLEWVSSisttgtyiYYADSY
EGRFSISRDSARSSLFLQMNSLRAEDTAVYYCarrsaialagtqrafdiWGPGTNVIVSS

VK: IGKV1-39*01, or IGKV1D-39*01 (95.34%), IGKJ1*01 (100%)

gacatccagatgacccagtctccatcttccctgtctgcatctgtaggagacagagtcaccatca
cttgccgggcaagtCAGAACATTAACAACTATttaaattggtatcagcagaaactagggaaagc
ccctaagctcctgatctatGCTGCATCCagtttacatagtggggtcccatcaaggttcagtgcc
agtggatctgggacagatttcattctgaccatcagtaatctgcaacctgaagattgtgcaactt
actactgtcaacagagttacagtaacccttggacgttcggccaagggaccaaggtggaaatcaa
ac

DIOMTQSPSSLSASVGDRVTITCRASGninnyLNWYQQKLGKAPKLLIYaasSLHSGVPSRESA
SGSGTDFILTISNLQPEDCATYYCqQsysnpwtFGQGTKVEIK

Fig. 30
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RVC58:

VH: IGHV3-23*04 (96.18), IGHJ6*02 (a) (95.16%), IGHD2-15*01

gaggtgcagctggtggagtctgggggaggcttggtacagcctggggggtccctgagactctcct
gtgcggcctctGGATTCACCTTTAGCACCTATGCCatgaattgggtccgccaggctccagggaa

ggggctggagtgggtctcaggtATTAGTGATAGAGGTGGTAGTAGAtactacgcaggctccgtg
aagggccggttcaccatctccagagacaattccaagaacacgctgtttctgcaaatgaacagcc
tgagagccgaggacacggccgtatattactgtGCGAGAGATATTGCCCCCCCATATAACTACTA
CTTCTACGGTATGGACGTCtggggccgagggaccacggtcaccgtetcecteag

EVOLVESGGGLVQPGGSLRLSCAASGEtfs tyaMNWVRQAPGKGLEWVSGisdrggsrYYAGSY
KGRFTISRDNSKNTLFLOMNSLRAEDTAVYYCardiappynyyfygmdvWGRGTTVIVSS

VL: IGLV2-14*01 (97.57%), IGLJ2*01, or IGLJ3*01 (94.44%)

cagtctgccctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcct
gcactggtaccAGCAGTGACATTGGTGCTTTTAACTATgtctcttggtaccaacagcacccagg
caaagcccccaaactcataatttatGAGGTCAGTaatcggccctcaggggtttctaatcgcttc
tctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctgaggacgagg
ctgattattactgcAACTCATATACAAGCAGCAGCACTCAGTTAttcggcggagggaccaagct
gaccgtcctag

QSALTQPASVSGSPGQSITISCTGTSsdiggﬁnyVSWYQQHPGKAPKLEIYeszRPSGVSNRF
SGSKSGNTASLTISGLQAEDEADYYCEsytssstquGGGTKLTVL

Fig. 31
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RVC68:

VH: IGHV4-59*01 (92.63%), IGHJ6*03 (a) (88.71), IGHD4-17*01

caggtgcagctacaggagtcgggcccaagactggtgaagccctcggagaccctgtccctcacct
gcactttctctGGTGGCTCCATTAGTGAGCACCACtggagctggctecggcagtcceccagggaa
gggactggagtggattggatatATCTTTCACAGTGGGAGTACCaactacaacccctccctcaag
agtcgagtcaacatatcattagacaagtccaagaaccagttctccctgaagctgagttctgtga
ccgctgcggacacggccgtgtatttctgtGCGAGAGCGGTGTCTACTTACTACTACTATTACAT
AGACGTCtggggccaagggaccacggtcaccgtctcecctcag

OVQLOESGPRLVKPSETLSLTCTFSggsisehhWSWLRQSPGKGLEWIGY1ifhsgstNYNPSLK
SRVNISLDKSKNQFSLKLSSVTAADTAVYFCaravstyyyyyidviGQGTTVTVSS

VK: IGKV1-12*01, or IGKV1-12*02 or IGKV1D-12*02 (95.70%), IGKJ2*01, or IGKJ2*02 (94.44%)

gacatccagatgacccagtctccatcttccgtgtctgcatctgtaggagacagagtcaccatca
cttgtcgggcgagtCAGGATATTAGCAACTGGttagectggtatcagcagaaaccagggaaage
ccctaaactcctgatctatGCTGCGTCCagtttgcaaagtgggatctcatctaggttcagegge

ggtggctctgggacagatttcactctcaccatcagcagcctgcagcctgaagattttgcaagtt
actactgtCAACAGGCTAAGAGTTTCCCTCTTACTtttggccaggggaccaagctggagatcaa

ac

DIQMTQSPSSVSASVGDRVTITCRASqéiszLAWYQQKPGKAPKLLIYaaSSLQSG£§SRFSG
QGSGTDFTLTISSLQPEDFA§YYquaEsfpltFGQGTKLEIK

Fig. 32
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34/34

RVC111:

VH: IGHV3-30%04 (97.57%), IGH]J4*02 (93.75%) IGHD1-14*01

caggtgcaactggtggagtctgggggaggcgtggtccagcctgggaggtccctgagactctcct
gtgcagcctctggattctccttcagtagctatgttatgtactgggtccgccaggctccaggcaa
ggggctggagtgggtgacaattatatcatatgatggaagtaataaatactacgcagactccgtg
aagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacagcc
tgagagctgaggacacggctgtctattactgtgcgagagggtccggaacccaaactcccctctt
tgactactggggcCagggaaccctggtcaccgtctcctcag

QVQLVESGGGVVQPGRSLRLSCAASGFSFSSYVMYWVRQAPGKGLEWVTIISYDGSNKYYADSV
KGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARGSGTQTPLFDYWGQGTLVTVSS

VK : IGKV1-5*01 (95.70%), IGK]1*01 (94.74%)

gacatccagatgacccagtctccttccaccctgtctgcatctgtgggagacagagtcaccatca
cttgccgggccaatcagagtattactagctgggtggcctggtatcagcagatgccagggagagc
ccctaaactcctgatctatgatgactccactttggaaagtggggtcccatcaaggttcagcggc
agtggatctgggacagaattcactctcaccatcagcagcctgcagcctgatgattttgcaactt
attactgccaacagtatgagagttattcagggacgttcggccaagggaccaaggtggaaatcaa
ac

DIQMTQSPSTLSASVGDRVTITCRANQSITSWVAWYQQMPGRAPKLLIYDDSTLESGVPSRFSG
SGSGTEFTLTISSLQPDDFATYYCQQYESYSGTFGQGTKVEIK

Fig. 33
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<210> 9

<211> 21

<212> ADN

<213>  Trinh ty nhan tao

<220>
<223> nucleotit CDRH2 cia RVA122

<400> 9
atctattaca gtgggaccac cC 21

<210> 10
<211> 51

<212> ADN
<213>  Trinh ty nhén tao

<220>
<223> npucleotit CDRH3 cia RVA122

<400> 10
gcgagagact ccggtgacta cgtcagctac tactattatg gtatggacgt c 51

<210> 11
<211> 24

<212> ADN
<213> Trinh ty nhén tao

<220>
<223> pycleotit CDRL1 cia RVA122

<400> 11
agctccaaca tcggaagtaa ttat 24

<210> 12

<400> 12
000
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<223> nucleotit CDRL3 cia RVA122

<400>

gcagcatggg ataacaggct gagtggttgg ctc

<210> 15

<211> 123

<212> PRT

<213> Trinh ty nhén tao

<220>

<223>

<400> 15

Gln Val His Leu Gln

1 5

Thr Leu Ser Leu Thr

20

Tyr Trp Gly Trp Ile
35

Gly Tyr Ile Tyr Tyr

50

Ser Arg Val Thr Ile

65

Lys val Asn Ser Val

85
Arg Asp Ser Gly Asp
100

Trp Gly Pro Gly Thr
115

<210> 16

<211> 110

<212> PRT

<213> Trinh tu nhan tao

<220>
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Asn

30

Glu

Ser

Phe
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1 5 10

Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser
20 25

Tyr Val Tyr Trp Tyr Gln Gln Phe Pro Gly Thr

35 40
Ile Tyr Lys Ser Asp Lys Arg Pro Ser Gly Val
50 55

Gly Ser Thr Ser Gly Thr Ser Ala Ser Leu Ala

65 70 75

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala

85 90

Ser Gly Trp Leu Phe Gly Gly Gly Thr Lys Leu
100 105

<210> 17

<211> 370

<212> ADN

<213>  Trinh ty nhén tao

<220> N

<223> nucleotit chudi nang cia RVA122

<400> 17

caggtgcacc tgcaggagtc gggcccagga ctggtgaagc

acctgcactg tctctggtga ctccatgaat aatttctact

gcagggaagg gactggagtg gattggatat atctattaca

ccctcectca agagtcgagt caccatatca atagacacgt

aaggtgaact ctgtgaccgc tgcggacacg gccgtgtatt

gactacgtca gctactacta ttatggtatg gacgtctggg

gtctcctcag

<210> 18

<211> 331

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> pycleotit chudi nhe cia RVA122
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<400> 18
cagtctgtgc

tcttgttctg
ccaggaacgg
gaccgattct
tccgaagatg
ttcggcggag
<216> 19
<211> 10
<212> PRT

<213>

<220>
<223>

<400> 19

tgactcagtc
gaagcagctc
cccccaaact
ctggctccac
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Trinh ty nhan tao

RVA144 CDRH1 aa
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caacatcgga
ccttatttac
gtctggcacc
ttactgtgca

gaccgtccta
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tctgataccc
agtaattatg
aagagtgata
tcagcctcce

gcatgggata

g

Gly Gly Ser Ile Ser Ser Thr Ile Phe Tyr

1
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<212> PRT
<213>

<220>
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5
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1
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1
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5

10
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Cys Ala

Gly Thr

105

Lys

nucleotit chudi ning ctia RVB185

gggcccagga ctggtgaagc

ccccgtcagt
ggagtggatt
tcgagtcacc
gaccgccgcet

ctactggggc

ggtgttaact
gcgactatca
atatccgtag
gacacggctg

cagggaaccc

nucleotit chudi nhe cia RVB185

cagtctgtgc tgactcagcc accctcagcg tctgggaccce

tcttgttctg gaagcagatc caacatcgga agccatcctg

ccgggagcgg cccccaagcet cctcatctat ggtgatagtce

gaccgattct ctggctccaa gtctggcccc tcagectccce

-200-

Ala Pro

45

Lys

Pro
60

Asp Arg

Ile Ser Gly

Trp Asp Asp

Thr Vval

110

Leu

cttcggagac
cctactgggt
agtacagtgg
acacgtccaa
tatattactg

tggtcaccgt

ccgggcagag
taaactggta
agcgaccctc

tggccatcag

Leu Leu

Phe

Ser

Gln
80

Leu

Ser Leu

95

Leu

cctgtccctce
gtggatccgce
gagcacccac
gaatcagttc
tgccagacaa

ctcctcag

ggtcaccatc
ccagcagctc
aggggtccct

tggactccag

60

120

180

240

300

358

60

120

180

240



40212

tctgaagatg aggctgatta ttactgtgca gcatgggatg acagcctgag tggcctttgg 300

gtgttcggcg gagggaccaa gctgaccgtc ctaa 334

<210> 55

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin CDRHI1 cia RVB492

<400> 55

Gly Phe Ser Phe Ser Ser Tyr Ala
1 5

<210> 56

<211> 8

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> gxit amin CDRH?2 ctia RVB492

<400> 56

Leu Asn Ser Ile Asp His Arg Thr
1 5

<210> 57

<211> 18

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> axit amin CDRH3 cua RVB492

<400> 57
Ala Arg Gly val Gly Leu Trp Phe Gly Glu Leu Ser Trp Asn Tyr Phe
1 5 10 15

Asp Tyr

<210> 58

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin CDRL1 cia RVB492

-201-



40212

<400> 58

Ser Asn Asp Ile Gly Gly Tyr Asn Tyr
1 5

<210> 59

<400> 59
000

<210> 60

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin dai CDRL2 ciia RVB492

<400> 60

Met Ile Phe Tyr Val Asn Lys Arg Pro
1 5

<210> 61
<211> 9
<212> PRT

<213> Trinh ty nhan tao

<220>
<228> axit aminCDRL3 ctia RVB492

<400> 61

Cys Ser Phe Ala Gly Ser Tyr Ser Leu
1 5

<210> 62
<211> 24

<212> ADN
<213> Trinh tv nhéan tao

<220>
<223> npucleotit CDRH1 cuia RVB492

<400> 62
ggattcagct ttagcagcta tgcc

<210> 63
<211> 24

<212> ADN
<213> Trinh ty nhan tao

<220>
<223> nucleotit CDRH2 cia RVB492

-202-

24



40212

<400> 63
cttaattcta ttgatcatag aaca

<210> 64

<211> 54

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> nucleotit CDRH3 cia RVB492

<400> 64
gctcgggggg tgggactatg gttcggtgaa ttatcctgga attactttga ctac

<210> 65

<211> 27

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> nucleotit CDRL1 ciia RVB492

<400> 65
agcaatgata ttggtggtta taactat

<210> 66

<400> 66
000

<210> 67

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> nucleotit dai CDRL2 ciia RVB492

<400> 67
atgatttttt atgtcaataa gcggccc

<210> 68

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> nucleotit CDRL3 ciia RVB492

<400> 68
tgctcatttg caggcagtta ctcctta

<210> 69

-203-

24

54

27

27

27



40212

<211> 125
<212> PRT

<213>  Trinh ty nhan tao

<220>
<223> axit amin vung bién d6i chudi ndng 1 cia RVB492

<400> 69

Glu Val Gln Leu Met Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Met Arg Leu Tyr Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ser Leu Asn Ser Ile Asp His Arg Thr Asp Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asp Ser Leu Arg Val Glu Asp Ser Ala Met Tyr Tyr Cys
85 90 95

Ala Arg Gly Val Gly Leu Trp Phe Gly Glu Leu Ser Trp Asn Tyr Phe
100 105 110

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 70
<211> 125
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> axit amin ving bién d6i chudi ning 2 cia RVB492

<400> 70
Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Met Arg Leu Tyr Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr
20 25 30

-204-



Ala

Ser

Lys

65

Leu

Ala

Asp

Met

Ser

50

Gly

Gln

Arg

Tyr

Ser

35

Leu

Arg

Met

Gly

Trp
115

Trp

Asn

Phe

Asp

Val

100

Gly

Val

Ser

Thr

Ser

85

Gly

Gln

Arg

Ile

Ile

70

Leu

Leu

Gly

Gln Ala

40

Asp His

Ser Arg

Arg Val

Trp Phe

Thr Leu
120

Pro

Arg

Asp

Glu

Gly

105

Val

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

<220>
<223>

<400>

71
109
PRT

Trinh tu nhén tao

axit amin chudi ning ctia RVB492

71

Gln Ser Ala Leu Thr Gln Pro Arg Ser

1

Ser Val Thr Ile Ser Cys Thr Gly Thr

Asn Tyr

Met Ile
50

20 25

Val Ser Trp Tyr Gln Gln His
35 40

Phe Tyr Val Asn Lys Arg Pro
55

Ser Gly Ser Lys Ser Gly Asn Thr Ala

65

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr

Tyr Ser

85

Leu Phe Gly Arg Gly Thr Lys

40212

Gly

Thr

Asn

Asp

90

Glu

Thr

Val

10

Ser

Pro

Ser

Ser

Cys

90

Leu

Lys

Asp

Ser

75

Ser

Leu

Val

Ser

Asn

Gly

Gly

Leu

75

Cys

Thr

-205-

Gly

Tyr

60

Lys

Ala

Ser

Ser

Gly

Asp

Lys

Val

60

Thr

Ser

Val

Leu

45

Ala

Asn

Met

Trp

Ser
125

Ser

Ile

Ala

45

Pro

Ile

Phe

Leu

Glu

Asp

Thr

Tyr

Asn
110

Pro

Gly

30

Pro

Asp

Ser

Ala

Trp

Ser

Leu

Tyr

95

Tyr

Gly

Gly

Lys

Arg

Gly

Gly

val

Val

Tyr

80

Cys

Phe

Gln

Tyr

Leu

Phe

Leu

80

Ser



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

72
376
ADN

Trinh

<220>
<223>

<400> 72
gaggtgcagc

tactgtgcag
ccagggaagg
gcagactccg
ttacaaatgg
ggactatggt
gtcaccgtct
<210>
<211>

<212>
<213>

73
376
ADN
Trinh

<220>
<223>

<400> 73

100

tu nhén tao

tgatggagtc
cctctggatt
ggctcgagtg
tgaagggccg
acagcctgag
tcggtgaatt

cctcag

tu nhén tao

40212

105

nucleotit ving bién ddi chudi nang 1 ciia RVB492

tgggggagge ctggtacagc cgggggggte

cagctttagc
ggtctcaagt
gttcaccatc
agtcgaggac

atcctggaat

gaggtgcagc tggtgcagtc tgggggagge

tactgtgcag
ccagggaagg
gcagactccg
ttacaaatgg
ggactatggt
gtcaccgtct
<210>
<211>

<212>
<213>

74
328

Trinh

<220>
<223>

cctctggatt
ggctcgagtg
tgaagggccg
acagcctgag
tcggtgaatt

cctcag

ADN

tu nhén tao

cagctttagc
ggtctcaagt
gttcaccatc
agtcgaggac

atcctggaat

agctatgcca
cttaattcta
tccagagaca
tcggccatgt

tactttgact

ctggtacagc
agctatgcca
cttaattcta
tccagagaca
tcggccatgt

tactttgact

nucleotit chudi ning ctia RVB492

-206-

tgagctgggt
ttgatcatag
attccaagaa
attactgtgc

actggggcca

nucleotit ving bién ddi chudi ning 2 cia RVB492

cgggggggtce
tgagctgggt
ttgatcatag
attccaagaa
attactgtgc

actggggcca

catgagactc
ccgccaggcet
aacagactat
caccctgtat

tcggggggty

gggaaccctg

catgagactc
ccgccaggcet
aacagactat
caccctgtat

tcggggggty

gggaaccctg

60

120

180

240

300

360

376

60

120

180

240

300

360

376



<400> 74
cagtctgccc

tcctgcactyg
cacccaggca
cctgatcgcet
caggctgagg
ggcagaggga
<210> 75

<211> 8

<212> PRT

<213>

<220>
<223>

<400> 75

tgactcagcc
gaaccagcaa
aagcccccaa
tctctggcete
atgaagctga

ccaagctgac

Trinh tir nhén tao

tcgctcagtg
tgatattggt
actcatgatt
caagtctggc
ttattactgc

cgtcctag

axit amin CDRH]1 cia RVC3

Thr Phe Thr Phe Arg Asn Tyr Ala

1

<210> 76
<211> 8

<212> PRT
<213>

<220>
<223>

<400> 76

5

Trinh tr nhan tao

axit amin CDRH?2 cia RVC3

Ile Ser Ala Ser Gly Ser Ser Thr

1

<210> 77
<211> 16
<212> PRT
<213>

<220>
<223>

<400> 77

5

Trinh tir nhéan tao

axit amin CDRH3 cta RVC3

40212

tccgggtcte
ggttataact
ttttatgtca
aacacggcct

tgctcatttg

ctggacagtc
atgtctcctg
ataagcggcc
ccctgaccat

caggcagtta

agtcaccatc
gtaccaacaa
ctcaggggtc
ctctgggctce

ctccttattc

Ala Lys Phe Ala His Asp Phe Trp Ser Gly Tyr Ser Tyr Phe Asp Ser

1

<210> 78
<211> 6
<212> PRT

5

10

-207-

15

60

120

180

240

300

328



40212

<213> Trinh tw nhén tao

<220>
<223> axit amin CDRL1 ctia RVC3

<400> 78

Gln Ser Val Asn Ser Asn
1 5

<210> 79

<400> 79
000

<210> 80

<211> 9

<212> PRT

<213> Trinh tw nhén tao

<220>
<223> axit amin dai CDRH2 cua RVC3

<400> 80

Leu Ile Tyr Gly Ala Ser Thr Arg Ala
1 5

<210> 81
<211> 10
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> gaxit amin CDRL3 cia RVC3

<400> 81

Gln Gln Tyr Asn Asn Trp Val Ser Ile Thr
1 5 10

<210> 82

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> nucleotit CDRH1 cua RVC3

<400> 82
acattcacgt ttagaaacta tgcc

<210> 83
<211> 24

<212>  ADN

-208-

24



<213>

<220>
<223>

<400>

40212

Trinh ty nhan tao

nucleotit CDRH2 cua RVC3
83

attagtgcta gtggtagtag cacg

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

<220>
<223>

<400>

84
48
ADN

Trinh tu nhén tao

nucleotit CDRH3 cia RVC3

84

gcgaaatttg ctcacgattt ttggagtggt tattcttact ttgactcc

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

<220>
<223>

<400>

85
18

ADN
Trinh tu nhan tao

nucleotit CDRL1 cua RVC3

85

cagagtgtta acagcaac

<210>

<400>
000

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

<220>
<223>

<400>

86
86

87
27

ADN
Trinh tir nhén tao

nucleotit dai CDRL2 cua RVC3

87

ctcatctatg gtgcatccac cagggcc

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

<220>
<223>

<400>

88
30

ADN
Trinh tu nhan tao

nucleotit CDRL3 cua RVC3

88

-209-

24

48

18

27



40212

cagcagtata ataattgggt ttcgatcacc

<210> 89
<211> 123
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin chudi ndng cia RVC3

<400> 89

Glu val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Thr Phe Thr Phe Arg Asn Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Asp Trp Val
35 40 45

Ser Gly Ile Ser Ala Ser Gly Ser Ser Thr Asn Tyr Ala Ala Ser Leu
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Phe Ala His Asp Phe Trp Ser Gly Tyr Ser Tyr Phe Asp Ser
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 90
<211> 108
<212> PRT

<213> Trinh ty nhan tao

<220> .
<223> axit amin chuoi nhe cua RVC3

<400> 90

Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
1 5 10 15

-210-



40212

Glu Arg Ala Thr Leu Ser Cys Arg Ala Gly Gln
20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
35 40
Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro
50 55
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr
85 90
Ile Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile
100 105
<210> 91
<211> 370
<212> ADN
<213> Trinh ty nhan tao
<220> . .
<223> nucleotit chudi ning cuia RVC3
<400> 91
gaggtgcagc tgttggagtc tgggggaggc ctggtgcagce
tcctgtgcag cctctacatt cacgtttaga aactatgcca
ccagggaagg ggctggactg ggtctcaggg attagtgcta
gcagcctccc tgaagggccg atttaccatc tccagagaca
ctgcaaatga acagcctgag agccgaggac acggccgtct
cacgattttt ggagtggtta ttcttacttt gactcctggg
gtctcctcag
<210> 92
<211> 325
<212> ADN
<213> Trinh tu nhén tao
<220> .
<223> nucleotit chudi nhe cia RVC3
<400> 92

Ser Val Asn

30

Pro Arg Leu

Ala
60

Arg Phe

Ser Ser Leu

Asn Asn Trp

Lys

cgggggggte
tgtcctgggt
gtggtagtag
attccaagaa
attactgtgc

gccagggaac

Ser Asn

Leu Ile

Ser Gly

Gln Ser

80

Val
95

Ser

cctgagactc
ccgccaggcet
cacgaattat
cacattgtat
gaaatttgct

cctggtcacc

gaaatagtga tgacgcagtc tccagccacc ctgtctgtgt ctccagggga aagagccacc

-211-

60

120

180

240

300

360

370

60



40212

ctctcctgeca gggccggtca gagtgttaac agcaacttag cctggtacca gcagaaacct

gggcaggctc ccagactcct catctatggt gcatccacca gggccactgg tatcccagcc

aggttcagtg gcagtgggtc tgggacagag ttcactctca ccatcagcag cctgcagtct

gaagattttg cagtttatta ctgtcagcag tataataatt gggtttcgat caccttcggc

caagggacac gactggagat taaac

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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

1

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

Gly Gly Ser Phe Ser Ser Gly Ser Tyr Ser
5

93
10
PRT

Trinh tu nhan tao

axit amin CDRHI1 cia RVC3

93

10

94
7
PRT

Trinh tu nhan tao

axit amin CDRH?2 ctia RVC3

94
Ile Tyr Tyr Ser Gly Ser Thr
5
95
16
PRT
Trinh ty nhan tao

<220>
<223>

<400>

1

<210>
<211>

axit amin CDRH3 cia RVC3

95
Ala Arg Gly Thr Tyr Ser Asp Phe Trp Ser Gly Ser Pro Leu Asp Tyr
5 10 15
96
6
PRT

<212>
<213>

<220>

Trinh tu nhan tao

-212-

120

180

240

300

325



40212

<223> axit amin CDRL1 cia RVC3
<400> 96

Gln Gly Ile Ser Asn Tyr
1 5

<210> 97

<400> 97
000

<210> 98
<211> 9
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> axit amin dai CDRL2 ctia RVC3

<400> 98

Leu Ile Tyr Ala Ala Ser Ser Leu Gln
1 5

<210> 99
<211> 9
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin CDRL3 cua RVC3

<400> 99

Gln Gln Tyr Asp Thr Tyr Pro Leu Thr
1 5

<210> 100

<211> 30

<212> A[ﬂ{iA o

<213>  Trinh ty nhan tao

<220>

<223> nucleotit CDRH1 ciia RVC3

<400> 100
ggtggctcct tcagcagtgg aagttactcc

<210> 101
<211> 21

<212> ADN
<213> Trinh tu nhén tao

<220>

-213-

30



40212

<223> nucleotit CDRH2 ciia RVC3

<400> 101
atctattaca gtgggagcac t

<210> 102

<211> 48

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> nucleotit CDRH3 cia RVC3

<400> 102
gcgagaggca cgtattccga tttttggagt ggttcccctt tagactac

<210> 103
<211> 18

<212> ADN
<213> Trinh ty nhan tao

<220>
<223> nucleotit CDRL1 ctia RVC3

<400> 103
cagggcatta gcaattat

<210> 104

<400> 104
000

<210> 105
<211> 27

<212> ADN
<213> Trinh tu nhén tao

<220>
<223> nucleotit dai CDRL2 ctia RVC3

<400> 105
ctgatctatg ctgcatccag tttgcaa

<210> 106

<211> 27

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> nucleotit CDRL3 ctia RVC3

<400> 106
caacagtatg atacttaccc tctcact

-214-

21

48

18

27

27



Trinh tu nhan tao

axit amin chudi nang cia RVC3

Trinh ty nhén tao

axit amin chudi nhe cia RVC3

<210> 107

<211> 124

<212> PRT

<213>

<220>

<223>

<400> 107

Gln Val Gln

1

Thr Leu Ser

Ser Tyr Ser
35

Trp Ile Gly

50

Leu Lys Ser

65

Ser Leu Lys

Cys Ala Arg

Tyr Trp Gly
115

<210> 108

<211> 107

<212> PRT

<213>

<220>

<223>

<400> 108

Leu

Leu

20

Trp

Tyr

Arg

Leu

Gly

100

Gln

Gln

Thr

Asn

Ile

Val

Asn

85

Thr

Gly

Glu

Cys

Trp

Tyr

Thr

70

Ser

Tyr

Thr

Ser

Thr

Ile

Tyr

55

Met

Ile

Ser

Leu

Gly

val

Arg

40

Ser

Ser

Thr

Asp

Val
120

Pro

Ser

25

Gln

Gly

Val

Ala

Phe

105

Thr

40212

Gly Leu
10

Gly Gly

His Pro

Ser Thr

His Thr

75

Ala Asp
90

Trp Ser

Val Ser

Val

Ser

Gly

Tyr

60

Ser

Thr

Gly

Ser

Lys

Phe

Lys

45

Tyr

Lys

Ala

Ser

Pro

Ser

30

Gly

Asn

Asn

Val

Pro
110

Ser

15

Ser

Leu

Pro

Gln

Tyr
95

Leu

Gln

Gly

Glu

Ser

Phe

80

Tyr

Asp

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

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Tyr

20

25

-215-

30



40212

Leu Ala Trp Phe Gln Gln Lys Pro Gly Lys Ala
35 40
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe val Thr Tyr Phe Cys Gln Gln Tyr
85 90
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> 109
<211> 373
<212> ADN
<213> Trinh ty nhin tao
<220> .
<223> nucleotit chudi nang cia RVC3
<400> 109
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc
acctgcactg tctccggtgg ctccttcagc agtggaagtt
cagcacccag ggaagggcct ggagtggatt gggtacatct
tacaacccgt ccctcaagag tcgagttacc atgtcagtac
tccctgaage tgaactctat aactgccgcg gacacggccg
acgtattccg atttttggag tggttcccct ttagactact
accgtctcct cag
<210> 110
<211> 322
<212> ADN
<213>  Trinh tu nhén tao
<220> .
<223> nucleotit chudi nhe cua RVC3

<400> 110

gacatccaga tgacccagtc tccatcctca ctgtctgcat

atcacttgtc gggcgagtca gggcattagc aattatttag

gggaaagccc ctaagtccct gatctatgct gcatccagtt

-216-

Pro Lys Ser Leu

45

Ser Arg Phe Ser

60

Asn Ser Leu Gln

Asp Thr Tyr Pro

cttcacagac
actcctggaa
attacagtgg
acacgtctaa

tgtattactg

ggggccaggy

ctgtaggaga
cctggtttca

tgcaaagtgg

Ile

Gly

Pro
80

Leu
95

cctgtccctc
ctggatccgce
gagcacttat
gaaccagttc
tgcgagaggc

aaccctggtc

cagagtcacc
gcagaaacca

ggtcccatca

60

120

180

240

300

360

373

60

120

180



40212

aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcaacag cctgcagcct
gaagattttg taacttattt ctgccaacag tatgatactt accctctcac tttcggcgga

gggaccaagg tggagatcaa ac

<210> 111
<211> 10
<212> PRT

<213>  Trinh tu nhén tao

<220>
<223> axit amin CDRHI RVC21

<400> 111

Gly Gly Ser Ile Ser Asn Pro Asn Tyr Tyr
1 5 10

<210> 112
<211> 7
<212> PRT

<213>  Trinh ty nhén tao

<220>
<223> axit amin CDRH2 RVC21

<400> 112

Ile Tyr Tyr Asn Gly Tyr Thr
1 5

<210> 113

<211> 13

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> axit amin CDRH3 RVC21

<400> 113

Ala Thr Gln Ser Thr Met Thr Thr Ile Ala Gly His Tyr
1 5 10

<210> 114

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin CDRL1 RVC21

<400> 114

-217-

240

300

322



Thr Ser Asn Ile Gly Asn Ser Tyr

1

<210>

<400>
000

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

<220>
<223>

<400>

1

<210>
<211>

5

115

115

116
9
PRT

Trinh tv nhén tao

axit amin dai CDRL2 RVC21
116
Leu Ile Tyr Asp Asn Asn Lys Arg Pro
5
117
11
PRT

<212>
<213>

<220>
<223>

<400>

1

<210>
<211>
<212>

Trinh ty nhén tao

laxit amin CDRL3 RVC21

40212

10

117
Gly Thr Trp Asp Ser Ser Leu Asn Ala Tyr Val
5
118
30
ADN
Trinh ty nhén tao

<213>

<220>
<223>

<400>

nucleotit CDRH1 RVC21

118

ggtggctcca tcagcaaccc taactactac

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

<220>
<223>

<400>

119
21
DNA

Trinh tu nhén tao

nucleotit CDRH2 RVC21

119

-218-

30



atctattata atgggtacac c

<210> 120
<211> 39

<212> ADN
<213>  Trinh tu nhan tao

<220>
<223> nucleotit CDRH3 RVC21

<400> 120

40212

gcgacgcaat ctacgatgac taccatagcg ggccactac

<210> 121

<211> 24

<212> ADN

<213>  Trinh ty nhén tao

<220>
<223> nucleotit CDRLL1 RVC21

<400> 121
acatccaaca ttgggaattc ttat

<210> 122

<400> 122
000

<210> 123

<211> 27

<212> ADN

<213>  Trinh tu nhan tao

<220>
<223> nucleotit dai CDRL2 RVC21

<400> 123
ctcatttatg acaataataa gcgaccc

<210> 124

<211> 33

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> nucleotit CDRL3 RVC21

<400> 124
ggaacatggg acagcagcct gaatgcttat gtc

<210> 125
<211> 121
<212> PRT

-219-

21

39

24

27

33



<213>

<220>
<223>

<400> 125

Gln Leu Gln
1

Thr Leu Ser

Asn Tyr Tyr
35

Trp Ile Gly
50

Leu Lys Ser
65

Phe Leu Lys

Cys Ala Thr

Gln Gly Thr
115

<210> 126
<211> 110
<212> PRT

<213> Trinh ty nhin tao

<220>

Leu

Leu

20

Trp

Ser

Arg

Met

Gln

100

Leu

Trinh ty nhan tao

Gln

Thr

Gly

Ile

Val

Thr

85

Ser

val

Glu

Cys

Trp

Thr

70

Ser

Thr

Thr

Ser

Thr

Ile

Tyr

55

Ile

Leu

Met

Val

Gly

val

Arg

40

Asn

Ser

Thr

Thr

Ser
120

axit amin chudi ning cia RVC21

Pro

Ser

25

Gln

Gly

val

Ala

Thr

105

Ser

<223>  axit amin chudi nhe cia RVC21

<400> 126

Gln Ser Val Leu Thr Gln Ala Pro Ser

1

5

40212

Gly

10

Gly

Pro

Tyr

Asp

Ala

90

Ile

Val Ser Ala

10

Leu

Gly

Pro

Thr

Lys

75

Asp

Ala

Val

Ser

Gly

Tyr

60

Ser

Thr

Gly

Lys Val Thr Ile Ser Cys Ser Gly Ser Thr Ser Asn

20

25

Tyr vVal Ser Trp Tyr Gln Gln Leu Pro Gly Thr Ala

35

40

-220-

Lys

Ile

Lys

45

Tyr

Lys

Ala

His

Ala

Ile

Pro
45

Pro

Ser

30

Gly

Asn

Asp

Val

Tyr
110

Pro

Ser Glu
15

Asn Pro

Leu Glu

Pro Ser

Gln Phe
80

Tyr Tyr
95

Trp Gly

Gly Leu
15

Gly Asn Ser

30

Lys

Leu Leu



40212

Ile Tyr Asp Asn Asn Lys Arg Pro Ser Gly Ile
50 55
Gly Ser Lys Ser Asp Thr Ser Ala Thr Leu Gly
65 70 75
Thr Gly Asp Glu Ala Asp Tyr Tyr Cys Gly Thr
85 90
Asn Ala Tyr Val Phe Gly Thr Gly Thr Lys Val
100 105
<210> 127
<211> 364
<212> ADN
<213> Trinh tw nhan tao
<220> .
<223> nucleotit chudi nang cia RVC21
<400> 127
cagctgcagc tgcaggagtc gggcccagga ctggtgaagce
acgtgcactg tctctggtgg ctccatcagc aaccctaact
cagcccccag ggaagggtct ggaatggatt gggagtatct
tacaacccgt ccctcaagag tcgagttacc atatccgtgg
tttctgaaga tgacctctct gaccgccgca gacacggctg
tctacgatga ctaccatagc gggccactac tggggccagg
tcag
<210> 128
<211> 331
<212> ADN
<213> Trinh ty nhan tao
<220> .
<223> nucleotit chudi nhe cua RVC21
<400> 128
cagtctgtat tgacgcaggc gccctcagtg tctgcggecc
tcctgctctg gaagcacatc caacattggg aattcttatg
ccaggaacag cccccaaact cctcatttat gacaataata
gaccgattct ctggctccaa gtctgacacg tcagccaccc

-221-

Pro Asp Arg Phe Ser

60

Ile Thr Gly Leu Gln

80

Trp Asp Ser Ser Leu

Thr Val Leu
110

cttcggagac
actactgggg
attataatgg
acaagtccaa
tgtattactg

gaaccctggt

caggactaaa
tatcctggta
agcgaccctc

tgggcatcac

95

cctgtccctce
ctggatccgc
gtacacctac
ggaccagttc
tgcgacgcaa

caccgtctcc

ggtcaccatc
ccagcagctc
agggattcct

cggactccag

60

120

180

240

300

360

364

60

120

180

240



40212

actggggacg aggccgatta ttactgcgga acatgggaca gcagcctgaa tgcttatgtc 300
ttcggaactg ggaccaaggt caccgtccta g 331
<210> 129

<211> 8

<212> PRT

<213>  Trinh tu nhan tao

<220>
<223> axit amin CDRHI1 cia RVC38

<400> 129

Gly Gly Thr Phe Ser Ser Tyr Ala
1 5

<210> 130
<211> 8
<212> PRT

<213>  Trinh tu nhan tao

<220>
<223> axit amin CDRH2 cua RVC38

<400> 130

Ile Met Pro Met Phe Val Ala Ala
1 5

<210> 131
<211> 14
<212> PRT
<213> Trinh tu nhén tao

<220>
<223> axit amin CDRH3 cia RVC38

<400> 131

Ala Arg Gly Asp Gly Tyr Asn Tyr Lys Trp Tyr Phe Asp Leu
1 5 10

<210> 132

<211> 6

<212> PRT

<213> Trinh tw nhén tao

<220>
<223> axit amin CDRL1 cia RVC38

<400> 132

Gln Asp Ile Ser Asn Tyr
1 5

-222-



40212

<210> 133

<400> 133
000

<210> 134
<211> 9
<212> PRT

<213>  Trinh ty nhan tao

<220>
<223> axit amin dai CDRL2 cua RVC38

<400> 134

Leu Ile Tyr Ala Ala Ser Thr Leu Gln
1 5

<210> 135
<211> 10
<212> PRT

<213> Trinh tu nhéin tao

<220>
<223> gaxit amin CDRL3 ciia RVC38

<400> 135

Gln Gln Leu Asp Thr Tyr Val Ala Leu Thr
1 5 10

<210> 136

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> pucleotit CDRHI1 ctia RVC38

<400> 136
ggaggcacct tcagcagcta tgcc

<210> 137

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> nucleotit CDRH2 cua RVC38

<400> 137
atcatgccta tgtttgtggc ggca

-223-

24

24



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

<220>
<223>

<400>

40212

138
42

ADN
Trinh tu nhén tao

nucleotit CDRH3 cta RVC38

138

gcgagagggg atggctacaa ttacaagtgg tattttgacc tt

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

<220>
<223>

<400>

139
18

ADN
Trinh tv nhan tao
nucleotit CDRL1 cia RVC38

139

caggacatta gtaattat

<210>

<400>
000

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

<220>
<223>

<400>

140
140

141
27

ADN
Trinh tu nhan tao
nucleotit dai CDRL2 ciia RVC38

141

ctgatctatg ctgcatccac tttgcaa

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

<220>
<223>

<400>

142
30
DNA

Trinh ty nhén tao

nucleotit CDRL3 cia RVC38

142

caacagcttg atacttacgt cgcgctcact

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

<220>

143
121
PRT

Trinh ty nhan tao

-224-

42

18

27

30



<223> axit amin chudi ning ctia RVC38

<400>

143

Glu val Gln Leu

1

Ser

Ala

Gly

Gln

65

Met

Ala

Gln

Val

Ile

Gly

50

Gly

Glu

Arg

Gly

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Arg

Ser
35

Ile

Arg

Met

Gly

Thr

115

144
108
PRT

Val

20

Trp

Met

Val

His

Asp

100

Leu

Val

5

Ser

val

Pro

Thr

Asn

85

Gly

Val

Trinh tu nhén tao

Gln Ser Gly

Cys Lys Ala

Arg Gln Ala
40

Met Phe Val
55

Val Ser Val
70

Leu Arg Ser

Tyr Asn Tyr

Thr Val Ser
120

Ala

Ser

25

Pro

Ala

Asp

Asp

Lys

105

Ser

axit amin chudi nhe ctia RVC38

144

Asp Ile Gln Leu Thr

1

5

Asp Arg Val Thr Ile

20

Leu Ala Trp Tyr Gln

35

Tyr Ala Ala Ser Thr

Gln Ser Pro

Thr Cys Arg

Gln Lys Pro

40

Leu Gln Arg

Ser

Ala

25

Gly

Gly

40212

Glu

10

Gly

Gly

Ala

Lys

Asp

90

Trp

Phe

10

Ser

Lys

Val

Val

Gly

Leu

Asn

Ser

75

Thr

Tyr

Leu

Gln

Pro

Pro

-225-

Lys

Thr

Gly

Tyr

60

Thr

Ala

Phe

Ser

Asp

Pro

Ser

Lys

Phe

Leu

45

Ala

Asn

Met

Asp

Ala

Ile

Lys

45

Arg

Pro

Ser

30

Glu

Gln

Thr

Tyr

Leu
110

Ser

Ser

30

Leu

Phe

Gly

15

Ser

Trp

Asn

Ala

Tyr

95

Trp

Val

15

Asn

Leu

Ser

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gly

Gly

Tyr

Ile

Gly



50

55

40212

Ser Gly Ser Gly Ser Glu Phe Thr Leu Thr Ile

65

70

75

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Leu

85

90

Leu Thr Phe Gly Gly Gly Thr Lys Vval Glu Ile
105

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

145
364

<220>
<223>

<400> 145
gaggtgcage

tcctgcaagg
cctgggctag
gcacagaact
atggagatgc
ggctacaatt
tcag

<210>
<211>

<212>
<213>

146
325

<220>
<223>

<400> 146
gacatccagt

atcacttgcc
gggaagcccc
aggttcagtg
gaagattttg

ggagggacca

ADN
Trinh ty nhén tao

ADN
Trinh tur nhan tao

100

tggtgcagtc
cttctggagg
ggcttgagtg
tccagggcag
acaacctgag

acaagtggta

tgacccagtc
gggccagtca
ctaaactcct
gcagtggatc
caacttatta

aggtggagat

tggggctgag
caccttcagc
gatgggaggg
agtcacggtt
atctgacgac

ttttgacctt

nucleotit chudi nhe cia RVC38

tccatccttc
ggacattagt
gatctatgct
tgaggtcagaa
ctgtcaacag

caaacC

nucleotit chudi ning cia RVC38

gtgaagaagc
agctatgcca
atcatgccta
tctgtggaca

acggccatgt

tggggccagg

ctgtctgcat
aattatttag
gcatccactt
ttcactctca

cttgatactt

-226-

60

Ser Ser Leu Gln Pro

80

Asp Thr Tyr Val Ala

Lys

ctgggtcctc
tcagctgggt
tgtttgtggce
aatccacgaa
attactgtgc

gaaccctagt

ctgtaggaga
cctggtatca
tgcaaagggy
caatcagcag

acgtcgcgcet

95

ggtgagggtc
gcgacaggcc
ggcaaactac
caccgcctat
gagaggggat

caccgtctcc

cagagtcacc
gcaaaaacca
ggtcccatca
cctgcagcect

cactttcggc

60

120

180

240

300

360

364

60

120

180

240

300

325



40212

<210> 147
<211> 8
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin CDRHI1 ctia RVC44

<400> 147

Gly Phe Thr Phe Ser Ser Tyr Ser
1 5

<210> 148
<211> 8
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> gxit amin CDRH2 ctia RVC44

<400> 148

Ile Ser Thr Thr Gly Thr Tyr Ile
1 5

<210> 149
<211> 17
<212> PRT

<213> Trinh ty nhan tao

<220> i
<223> axitamin CDRH3 cia RVC44

<400> 149
Ala Arg Arg Ser Ala Ile Ala Leu Ala Gly Thr Gln Arg Ala Phe Asp
1 5 10 15

Ile

<210> 150
<211> 6
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin CDRL1 ctia RVC44

<400> 150

Gln Asn Ile Asn Asn Tyr

-227-



40212

<210> 151

<400> 151
000

<210> 152
<211> 9
<212> PRT

<213>  Trinh tu nhan tao

<220>
<223> axit amin dai CDRL2 ciia RVC44

<400> 152

Leu Ile Tyr Ala Ala Ser Ser Leu His
1 5

<210> 153

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin CDRL3 cua RVC44

<400> 153

Gln Gln Ser Tyr Ser Asn Pro Trp Thr
1 5

<210> 154

<211> 24

<212> ADN

<213>  Trinh ty nhan tao

<220>
<223> nucleotit CDRHI ctia RVC44

<400> 154
ggcttcacct ttagtagtta tagt

<210> 155

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> nucleotit CDRH2 cia RVC44

<400> 155
atcagtacta ctggtactta cata

-228-



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

<220>
<223>

<400>

40212

156

51

ADN
Trinh tu nhén tao

nucleotit CDRH3 ctia RVC44

156

gcgagacggt cggccatagc actggetggt acgcagegtg cttttgatat c 51

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

<220>
<223>

<400>

157
18

ADN
Trinh tu nhén tao
nucleotit CDRLI1 ctia RVC44

157

cagaacatta acaactat 18

<210>

<400>
000

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

<220>
<223>

<400>

158
158

159
27

ADN
Trinh tu nhéan tao

nucleotit dai CDRL2 cua RVC44

159

ctgatctatg ctgcatccag tttacat 27

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

<220>
<223>

<400>

160
27
ADN

Trinh tu nhan tao

nucleotit CDRL3 cia RVC44

160

caacagagtt acagtaaccc ttggacg 27

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

161
124
PRT

Trinh tv nhén tao

-229-



40212

<220> )
<223> axit amin chudi ngng cia RVC44

<400> 161

Glu Val Gln Leu val Gln Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ser Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ser Ile Ser Thr Thr Gly Thr Tyr Ile Tyr Tyr Ala Asp Ser Val
50 55 60

Glu Gly Arg Phe Ser Ile Ser Arg Asp Ser Ala Arg Ser Ser Leu Phe
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Arg Ser Ala Ile Ala Leu Ala Gly Thr Gln Arg Ala Phe Asp
100 105 110

Ile Trp Gly Pro Gly Thr Asn Val Ile Val Ser Ser
115 120

<210> 162
<211> 107
<212> PRT

<213>  Trinh tw nhan tao

<220> 3
<223> axit amin chudi nhe cuia RVC44

<400> 162
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser vVal Gly
1 5 10 15

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

Leu Asn Trp Tyr Gln Gln Lys Leu Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

-230-



Tyr Ala Ala Ser Ser Leu His Ser Gly

50

Ser Gly Ser Gly Thr Asp Phe Ile Leu
70

65

Glu Asp Cys Ala Thr Tyr Tyr Cys Gln

Thr Phe Gly Gln Gly Thr Lys Val Glu
105

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

163
373

ADN
Trinh

<220>
<223>

<400> 163
gaggtgcagc

tcctgtgcag
ccagggaagg
gcagactcag
ctgcaaatga
gccatagcac
atcgtctctt
<210>
<211>

<212>
<213>

164
322

<220>
<223>

<400> 164

85

100

tu nhén tao

tggtgcagtc
cctctggcett
gcctggagtg
tggagggccg
acagcctgag
tggctggtac

cag

ADN
Trinh tu nhan tao

55

nucleotit chudi ning cia RVC44

tgggggaggce

cacctttagt
ggtctcatcc
attctccatt
agccgaggac

gcagcgtgct

nucleotit chudi nhe cia RVC44

gacatccaga tgacccagtc tccatcttcc

atcacttgcc gggcaagtca gaacattaac

gggaaagccc ctaagctcct gatctatgcet

aggttcagtg ccagtggatc tgggacagat

gaagattgtg caacttacta ctgtcaacag

40212

val Pro

Thr Ile
75

Gln Ser
90

Ile Lys

ctggtcaagc
agttatagta
atcagtacta
tccagagaca
acggctgtct

tttgatatct

ctgtctgcat
aactatttaa
gcatccagtt
ttcattctga

agttacagta

-231-

Ser Arg Phe Ser Ala

60

Ser Asn Leu Gln Pro

80

Tyr Ser Asn Pro Trp

ctggggggtce
tgagttgggt
ctggtactta
gcgccaggag
attactgtgc

ggggcccagg

ctgtaggaga
attggtatca
tacatagtgg
ccatcagtaa

acccttggac

95

cctgagactc
ccgccaggcet
catatactac
ctctectgttt
gagacggtcg

gacaaacgtc

cagagtcacc
gcagaaacta
ggtcccatca
tctgcaacct

gttcggccaa

60

120

180

240

300

360

373

60

120

180

240

300



40212

gggaccaagg tggaaatcaa ac

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

<220>
<223>

<400>

1

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

<220>
<223>

165
8
PRT

Trinh tu nhén tao

axit amin CDRH1 cta RVC58

165
Gly Phe Thr Phe Ser Thr Tyr Ala
5
166
8
PRT
Trinh tir nhéan tao
axit amin CDRH2 cua RVC58
166

<400>

1

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

<220>
<223>

<400>

1

Val

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

167
Ala Arg Asp Ile Ala Pro Pro Tyr Asn Tyr Tyr Phe Tyr Gly Met Asp
5 10
168
9
PRT
Trinh tu nhén tao

<220>
<223>

<400>

Ile Ser Asp Arg Gly Gly Ser Arg
5

167
17
PRT

Trinh tu nhén tao

axit amin CDRH3 ciia RVC58

axit amin CDRL1 cta RVC58

168

-232-

322



40212

Ser Ser Asp Ile Gly Ala Phe Asn Tyr

1

<210>

<400>
000

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

<220>
<223>

<400>

1

<210>
<211>

5

169
169
170

9
PRT

Trinh tw nhén tao

axit amin dai CDRL2 cua RVC58

170
Ile Ile Tyr Glu Val Ser Asn Arg Pro
5
171
10
PRT

<212>
<213>

<220>
<223>

<400>

Trinh tu nhan tao

axit amin CDRL3 cua RVC58

171

Asn Ser Tyr Thr Ser Ser Ser Thr Gln Leu

1

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

<220>
<223>

<400>

5 10
172
24
ADN
Trinh tu nhén tao

nucleotit CDRH1 ciia RVC58

172

ggattcacct ttagcaccta tgcc

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

<220>
<223>

<400>

173
24

ADN
Trinh tu nhén tao

nucleotit CDRH2 cuia RVC58

173

attagtgata gaggtggtag taga

-233-

24

24



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

<220>
<223>

<400>

174
51

ADN
Trinh tur nhan tao

nucleotit CDRH3 cua RVC58

174

40212

gcgagagata ttgccccccc atataactac tacttctacg gtatggacgt c 51

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

<220>
<223>

<400>

175
27
ADN

Trinh tur nhan tao

nucleotit CDRL1 cua RVC58

175

agcagtgaca ttggtgcttt taactat

<210>

<400>
000

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

<220>
<223>

<400>

176
176

177
27

ADN
Trinh tu nhan tao

nucleotit CDRL2 ctia RVC58

177

ataatttatg aggtcagtaa tcggccc

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

<220>
<223>

<400>

178
30
DNA

Trinh tu nhﬁh tao

nucleotit CDRL3 ciia RVC58

178

aactcatata caagcagcag cactcagtta

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

179
124
PRT

Trinh tu nhan tao

27

27

30

-234-



<220>

<223>

<400> 179

Glu

1

Ser

Ala

Ser

Lys

65

Leu

Ala

Val

Val Gln

Leu Arg

Met Asn

35

Gly Ile

50

Gly Arg

Gln Met

Arg Asp

Trp Gly
115

<210> 180
<211> 110
<212> PRT

<213>

<220>

<223>

<400> 180

Leu

Leu

20

Trp

Ser

Phe

Asn

Ile

100

Arg

Val

5

Ser

Val

Asp

Thr

Ser

85

Ala

Gly

Trinh tw nhan tao

Glu

Cys

Arg

Arg

Ile

70

Leu

Pro

Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Pro

Thr

axit amin chudi ning cia RVC58

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Val
120

axit amin chudi nhe cia RVC58

Gln Ser Ala Leu Thr Gln Pro Ala

1

5

Ser Ile Thr Ile Ser Cys Thr Gly

20

Gly

Ser

25

Pro

Ser

Asp

Glu

Asn

105

Thr

Ser

Thr
25

40212

Gly Leu
10

Gly Phe

Gly Lys

Arg Tyr

Asn Ser
75

Asp Thr
90

Tyr Tyr

Val Ser

Val Ser
10

Ser Ser

Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly

35

40

-235-

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Ser

Gly

Asp

Lys

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Ser

Ile

Pro

Ser

30

Glu

Gly

Thr

Tyr

Gly
110

Pro

Gly

15

Thr

Trp

Ser

Leu

Tyr

95

Met

Gly

Tyr

val

Val

Phe

80

Cys

Asp

Gly Gln

15

Gly Ala Phe

30

Ala Pro Lys Leu

45



Ile Ile Tyr Glu Val Ser Asn Arg
50 55

Ser Gly Ser Lys
65 70

Gln Ala Glu Asp
85

Ser Thr Gln Leu
100

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

181
373

ADN
Trinh tu nhan tao

<220> i
<223> nucleotit chuoi nang cia RVC58

<400> 181

gaggtgcagc tggtggagtc tgggggagge

tcctgtgegg cctctggatt cacctttage

ccagggaagg ggctggagtg ggtctcaggt

gcaggctccg tgaagggccg gttcaccatce

ctgcaaatga acagcctgag agccgaggac

gcccccccat ataactacta cttctacggt

accgtctcct cag

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

182
331

ADN
Trinh ty nhén tao

<220>

<223> nucleotit chudi nhe cia RVC58

<400> 182
cagtctgccc tgactcagec tgcctccgtg

tcctgcactg gtaccagcag tgacattggt
cacccaggca aagcccccaa actcataatt
tctaatcgcet tctctggetc caagtctggce

caggctgagg acgaggctga ttattactgc

Ser Gly Asn Thr Ala

Glu Ala Asp Tyr Tyr

Phe Gly Gly Gly Thr

40212

Pro Ser Gly

Ser Leu
75

Cys Asn
90

Lys Leu
105

ttggtacagc
acctatgcca
attagtgata
tccagagaca
acggccgtat

atggacgtct

tctgggtctce
gcttttaact
tatgaggtca
aacacggcct

aactcatata

-236-

val Ser Asn Arg Phe

60

Thr Ile Ser Gly Leu

80

Ser Tyr Thr Ser Ser

Thr Val Leu
110

ctggggggtc
tgaattgggt
gaggtggtag
attccaagaa

attactgtgc

ggggccgagg

ctggacagtc
atgtctcttg
gtaatcggcc
ccctgaccat

caagcagcag

95

cctgagactc
ccgccaggcet
tagatactac
cacgctgttt
gagagatatt

gaccacggtc

gatcaccatc
gtaccaacag
ctcaggggtt
ctctgggctc

cactcagtta

60

120

180

240

300

360

373

60

120

180

240

300



40212

ttcggcggag ggaccaagct gaccgtccta g 331

<210> 183

<211> 8

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> axit amin CDRHI cua RVC68

<400> 183

Gly Gly Ser Ile Ser Glu His His
1 5

<210> 184
<211> 7
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin CDRH2 cia RVC68

<400> 184

Ile Phe His Ser Gly Ser Thr
1 5

<210> 185
<211> 14
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin CDRH3 cua RVC68

<400> 185

Ala Arg Ala val Ser Thr Tyr Tyr Tyr Tyr Tyr Ile Asp Val
1 5 10

<210> 186

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> axit amin CDRLI1 ctia RVC68

<400> 186

Gln Asp Ile Ser Asn Trp
1 5
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40212

<210> 187

<400> 187
000

<210> 188

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> axit amin dai CDRL2 cia RVC68

<400> 188

Leu Ile Tyr Ala Ala Ser Ser Leu Gln
1 5

<210> 189
<211> 9
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> axit amin CDRL3 cia RVC68

<400> 189

Gln Gln Ala Lys Ser Phe Pro Leu Thr
1 5

<210> 190
<211> 24

<212> ADN
<213> Trinh tu nhén tao

<220>
<223> nucleotit CDRHI cia RVC68

<400> 190
ggtggctcca ttagtgagca ccac

<210> 191
<211> 21

<212> ADN
<213> Trinh ty nhan tao

<220>
<223> nucleotit CDRH2 cua RVC68

<400> 191
atctttcaca gtgggagtac c

<210> 192
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40212

<211> 42
<212> ADN
<213> Trinh ty nhén tao

<220>
<223> pucleotit CDRH3 ciia RVC68

<400> 192
gcgagagcgg tgtctactta ctactactat tacatagacg tc

<210> 193

<211> 18

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> pycleotit CDRL1 cuia RVC68

<400> 193
caggatatta gcaactgg

<210> 194

<400> 194
000

<210> 195
<211> 27

<212> ADN
<213> Trinh tv nhén tao

<220>
<223> nucleotit dai CDRL2 cua RVC68

<400> 195
ctgatctatg ctgcgtccag tttgcaa

<210> 196

<211> 27

<212> ADN

<213>  Trinh tu nhén tao

<220>

<223> nucleotit CDRL3 cia RVC68

<400> 196
caacaggcta agagtttccc tcttact

<210> 197
<211> 120
<212> PRT
<213> Trinh ty nhén tao

<220> N
<223> axit amin chudi nang cia RVC68

-239-

42

18

27

27



<400>

197

Gln val Gln

1

Thr

His

Gly

Ser

65

Lys

Arg

Gly

Leu

Trp

Tyr

50

Arg

Leu

Ala

Thr

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

<220>
<223>

<400>

Ser

Ser

35

Ile

Val

Ser

Val

Thr
115

198
107
PRT

Trinh tu nhan tao

198

Leu

Leu

20

Trp

Phe

Asn

Ser

Ser

100

Val

Gln

Thr

Leu

His

Ile

Val

85

Thr

Thr

Glu

Cys

Arg

Ser

Ser

70

Thr

Tyr

Val

Asp Ile Gln Met Thr Gln

1

5

Asp Arg Val Thr Ile Thr

20

Leu Ala Trp Tyr Gln Gln

35

Tyr Ala Ala Ser Ser Leu

50

Ser

Thr

Gln

Gly

55

Leu

Ala

Tyr

Ser

Ser

Cys

Lys

Gln
55

Gly

Phe

Ser

40

Ser

Asp

Ala

Tyr

Ser
120

axit amin chudi nhe cia RVC68

Pro

Arg

Pro

40

Ser

Pro

Ser

25

Pro

Thr

Lys

Asp

Tyr
105

Ser

Ala

25

Gly

Gly

40212

Arg

10

Gly

Gly

Asn

Ser

Thr

90

Tyr

Ser

10

Ser

Lys

Ile

Leu

Gly

Lys

Tyr

Lys

75

Ala

Ile

Val

Gln

Ala

Ser

-240-

Val

Ser

Gly

Asn

60

Asn

Val

Asp

Ser

Asp

Pro

Ser
60

Lys

Ile

Leu

45

Pro

Gln

Tyr

vVal

Ala

Ile

Lys

45

Arg

Pro

Ser

30

Glu

Ser

Phe

Phe

Trp
110

Ser

Ser

30

Leu

Phe

Ser

15

Glu

Trp

Leu

Ser

Cys

95

Gly

Val

15

Asn

Leu

Ser

Glu

His

Ile

Lys

Leu

80

Ala

Gln

Gly

Trp

Ile

Gly



Gly Gly Ser Gly Thr Asp Phe Thr Leu
70

65

Glu Asp Phe Ala Ser Tyr Tyr Cys Gln

Thr Phe Gly Gln Gly Thr Lys Leu Glu
105

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

199
361

ADN

<220>
<223>

<400> 199
caggtgcagc

acctgcactt
ccagggaagg
ccctccctceca
aagctgagtt
acttactact

g

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

200
322

ADN
Trinh

<220>
<223>

<400> 200
gacatccaga

atcacttgtc
gggaaagccc
aggttcagcg
gaagattttg

gggaccaagc

85

100

Trinh tu nhan tao

tacaggagtc
tctctggtgg
gactggagtg
agagtcgagt
ctgtgaccgc

actattacat

tu nhan tao

tgacccagtc
gggcgagtca
ctaaactcct
gcggtggetce
caagttacta

tggagatcaa

nucleotit chudi ning ciia RVC68

gggcccaaga
ctccattagt

gattggatat

caacatatca

tgcggacacg

agacgtctgg

axit amin chudi nhe ciia RVC68

tccatcttcc
ggatattagc
gatctatgct
tgggacagat
ctgtcaacag

ac

40212

75

90

Ile Lys

ctggtgaagc
gagcaccact
atctttcaca
ttagacaagt
gccgtgtatt

ggccaaggga

gtgtctgcat
aactggttag
gcgtccagtt
ttcactctca

gctaagagtt

-241-

cctcggagac
ggagctggcet
gtgggagtac
ccaagaacca
tctgtgcgag

ccacggtcac

ctgtaggaga
cctggtatca
tgcaaagtgg
ccatcagcag

tccctcecttac

Thr Ile Ser Ser Leu Gln Pro

80

Gln Ala Lys Ser Phe Pro Leu

95

cctgtcccte
ccggcagtcc
caactacaac
gttctccctyg
agcggtgtct

cgtctcctca

cagagtcacc
gcagaaacca
gatctcatct
cctgcagcect

ttttggccag

60

120

180

240

300

360

361

60

120

180

240

300

322



40212

<210> 201
<211> 8
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> axitamin CDRHlcua RVCI111

<400> 201

Gly Phe Ser Phe Ser Ser Tyr Val
1 5

<210> 202
<211> 8
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin CDRH2ctia RVCI111

<400> 202

Ile Ser Tyr Asp Gly Ser Asn Lys
1 5

<210> 203
<211> 13
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> axit amin CDRH3cua RVC111

<400> 203

Ala Arg Gly Ser Gly Thr Gln Thr Pro Leu Phe Asp Tyr
1 5 10

<210> 204

<211> 6

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> axit amin CDRL1cta RVCI11

<400> 204

Gln Ser Ile Thr Ser Trp
1 5

<210> 205
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40212

<400> 205
000

<210> 206
<211> 9
<212> PRT

<213>  Trinh tu nhan tao

<220>
<223> axit amin dai CDRL2 ciia RVCI111

<400> 206

Leu Ile Tyr Asp Asp Ser Thr Leu Glu
1 5

<210> 207

<211> 9

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> axit amin CDRL3cua RVC111

<400> 207

Gln Gln Tyr Glu Ser Tyr Ser Gly Thr
1 5

<210> 208
<211> 24

<212> ADN
<213> Trinh ty nhén tao

<220>
<223> nucleotit CDRH1cia RVC111

<400> 208
ggattctcct tcagtagcta tgtt

<210> 209
<211> 24

<212> ADN
<213> Trinh ty nhan tao

<220>
<223> nucleotit CDRH2 cua RVCI111

<400> 209
atatcatatg atggaagtaa taaa

<210> 210

<211> 39

<212> ADN

<213> Trinh ty nhén tao
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24

24



40212

<220>
<223> nucleotit CDRH3ctia RVC111

<400> 210
gcgagagggt ccggaaccca aactcccctc tttgactac 39

<210> 211

<211> 18

<212> ADN

<213> Trinh ty nhin tao

<220>

<223> nucleotit CDRL1cia RVCI111

<400> 211
cagagtatta ctagctgg 18

<210> 212

<400> 212
000

<210> 213
<211> 27
<212> ADN

<213> Trinh ty nhan tao

<220>
<223> nucleotit dai CDRL2 cia RVCI111

<400> 213
ctgatctatg atgactccac tttggaa 27

<210> 214

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> RvVC111 CDRL3 nuc

<400> 214
caacagtatg agagttattc agggacg 27

<2106> 215
<211> 120
<212> PRT

<213> Trinh ty nhéin tao

<220> 3
<223> axit amin chudi ning cia RVC111

<400> 215

_244-



Gln

Ser

Val

Thr

Lys

65

Leu

Ala

Gly

Val

Leu

Met

Ile

50

Gly

Gln

Arg

Thr

<2106>
<211>
<212>

<213>

<220>

<223>

<400>

Gln

Arg

Tyr

35

Ile

Arg

Met

Gly

Leu
115

216
107
PRT

Trinh tur nhén tao

216

Asp Ile Gln

1

Asp Arg Val

vVal Ala Trp

35

Tyr Asp Asp

50

Ser Gly Ser

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Val

Met

Thr

20

Tyr

Ser

Val

Ser

Val

Tyr

Thr

Ser

85

Gly

Thr

Thr

5

Ile

Gln

Thr

Gly Thr

Glu

Cys

Arg

Asp

Ile

70

Leu

Thr

Val

Gln

Thr

Gln

Leu

Glu

Ser

Ala

Gln

Gly

Ser

Arg

Gln

Ser

Ser

Cys

Met

Glu

55

Phe

Gly

Ala

Ala

40

Ser

Arg

Ala

Thr

Ser
120

axit amin chudi nhe cia RVCI111

Pro

Arg

Pro

40

Ser

Thr

Gly

Ser

25

Pro

Asn

Asp

Glu

Pro
105

Ser

Ala

25

Gly

Gly

Leu

40212

Gly

10

Gly

Gly

Lys

Asn

Asp

90

Leu

Thr

10

Asn

Arg

Val

Thr

Val

Phe

Lys

Tyr

Ser

75

Thr

Phe

Leu

Gln

Ala

Pro

Ile

-245-

val

Ser

Gly

Tyr

60

Lys

Ala

Asp

Ser

Ser

Pro

Ser

60

Ser

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr

Ala

Ile

Lys

45

Arg

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Ser

Thr

30

Leu

Phe

Leu

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Val

15

ser

Leu

Ser

Gln

Arg

Tyr

Val

Val

Tyr

80

Cys

Gln

Gly

Trp

Ile

Gly

Pro



65

70

40212

75

80

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

85

90

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

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

217
361

<220>
<223>

<400> 217
caggtgcaac

tcctgtgeag
ccaggcaagg
gcagactccg
ctgcaaatga
ggaacccaaa

9

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

218
322

<220>
<223>

<400> 218
gacatccaga

atcacttgcc
gggagagcecc
aggttcagcg
gatgattttg

gggaccaagg

ADN
Trinh tu nhan tao

ADN
Trinh tu nhén tao

100

tggtggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag

ctcccctett

tgacccagtc
gggccaatca
ctaaactcct
gcagtggatc
caacttatta

tggaaatcaa

nucleotit chudi nang ctia RVC111

tgggggaggce

ctccttcagt
ggtgacaatt
attcaccatc
agctgaggac

tgactactgg

axit amin chudi nhe cia RVC111

tccttccacc
gagtattact
gatctatgat
tgggacagaa
ctgccaacag

ac

105

gtggtccagce
agctatgtta
atatcatatg
tccagagaca
acggctgtct

ggccagggaa

ctgtctgcat
agctgggtgy
gactccactt
ttcactctca

tatgagagtt

-246-

ctgggaggtce
tgtactgggt
atggaagtaa
attccaagaa
attactgtgc

ccctggtcac

ctgtgggaga
cctggtatca
tggaaagtgg
ccatcagcag

attcagggac

95

cctgagactc
ccgccaggcet
taaatactac
cacgctgtat
gagagggtcc

cgtctcctca

cagagtcacc
gcagatgcca
ggtcccatca
cctgcagcct

gttcggccaa

60

120

180

240

300

360

361

60

120

180

240

300

322





