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Linh vye ki thujt dwgc dé cap

Sang ché thude linh vuc'y té. Cu thé hon, sang ché dé cap dén khang thé duoc
dinh huéng khang chit lam giam lympho bio B va T (B and T Lymphocyte
Attenuator-BTLA) va dugc phdm chira khéng thé nay. Cac khang thé theo sang ché

dugc mong doi [ hitu ich trong viée diéu tri cac bénh ty mién nhu bénh luput.

Tinh trang ki thujt theo sing ché

Bénh luput 1a mdt bénh ty mién véi cac dic diém khong ddng nhit, bao g0m
céc biéu hién & da, miéng, co va khép, tim, mau ngoai vi, phoi, thin, sinh san va CNS.
Bénh nhan mac bénh luput c6 nguy co mic bénh tim mach, than va than kinh-tdm than
nghiém trong va de doa tinh mang. Tiéu chudn cham soc bao gém nhiéu steroit, cac
thudc nay c6 nhidu tic dung phu khong thuin lgi va/hodc nguy hiém. Can cé céc lidu
phép dé quan Iy bénh va cho phép gidm hodc loai bo viée st dung steroit.

Chit Iam gidm lympho bao B va T (BTLA; CD272) la thanh vién cua siéu ho Ig
va la mot phén ctia ho cac thu thé diém kiém soat dé diéu hoa tiéu cuc su hoat hoa té
bao mién dich. BTLA chi yéu dugc biéu hién trén cac té bao B, t& bao T va té bao
dudi gai. Phéi tir tw nhién cho BTLA Ia thanh vién siéu ho thy thd TNF, chit trung
gian xam nhap virut herpes (HVEM; TNFRSF14).

HVEM-Fc ngudi da duoc béo céo 1a gin két voi BTLA ngudi duge biéu hién
trong céc té bao 293T véi Kp 14 112 nM nhu dugce phét hién bang phuong phép dém té
bao theo dong chay. (Cheung et al., PNAS, Sept. 13, 2005, 102:37;13218-13223). Su
gin két cia HVEM v6i BTLA dén dén phosphoryl hoa tyrosin d6i véi hai mién motif
trc ché dua trén tyorin mién dich thy thé dugc bio toan trén mién té bao chit clia
BTLA. Su phosphoryl héa nay dan dén viéc tuyén md, théng qua hai mién twong ddng
Src 2, protein tyrosin phosphataza truyén hoat tinh e ché cua BTLA bang cach khir
phosphoryl héa va diéu hoa xudi tin higu cia thy thé t& bao duong tinh (vi du, dong
thac truyén tin hiéu cua thu thé té bao T hodc thu thé té bao B) dan dén tc ché su hoat

hoa t€ bao mién dich. O m hinh chudt cé xu huéng tw phét trién cdc bénh giong luput
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(chudt MRL-Ipr), chudt khuyét BTLA ¢6 su thdm nhiém lympho bao nghiém trong
hon & tuyén nude bot, phdi, tuy, than va khép so voi chudt bidu hién BTLA. Do do,
khéng thé chit van BTLA c6 thé mang lai lgi1 ich cho bénh nhan méc cac bénh tu mién
nhu luput.

Cac khang thé chi van ddi voi BTLA 1a da biét trong linh vuc nay. Vi duy,
patent My s6 8,563,694 (patent ‘694) mb ta cic khéng thé chi van BTLA ma phong bé
(Mab21H6 va Mab19A7) hodc khong phong bé (Mab8D5 va Mab8A3) su gin két clia
HVEM v&i BTLA. Patent ‘694 md ta nhu cdu dang c6 nhdm phat trién cac phuong
phap diéu trj dé khai théc vai tro e ché cia BTLA trong céc dap tng ctia lympho bao,
ddng thoi cho phép su gin két BTLA-HVEM. Tuy nhién, thiéu cac khang thé chu van
BTLA bét chude su gén két ctia HVEM v6i BTLA dé diéu tri cac bénh tu mién.
Khéng thé “bit chude” sy gin két cia HVEM v6i BTLA néu khang thé c6 mdt epitop
chdng 1én dang ké vi tri gin két cia HVEM, va c6 su tuong ddng vé ciu tric gita
khéng thé va HVEM. Ngoai ra, con thiéu cac khang thé chii van BTLA gén két BTLA
ngudi va 1a hitu ich dé nghién cu trén cac md hinh tién 1dm sang in vivo vé cc bénh
ty mién nhu mé hinh chudt va khi cynomolgus. Do d6, van con nhu cdu vé cac khéng

thé cha van BTLA khéc.

Ban chat k§ thujt theo sang ché

Cac khang thé theo sang ché nham dé xuét cac khang thé chii van BTLA khéc.
Céc khang thé chu van BTLA c6 thé 1a hitu ich trong viéc diéu tri cic bénh tu mién
nhu luput. Cac khang thé chii van BTLA nhu vay c6 thé gin két BTLA tir nhiéu loai
nhu BTLA ngudi, khi cynomolgus, va/hodc chudt. Ngoai ra, cdc khang thé chi van
BTLA nhu vay chimg to hoat tinh in vitro ting so v&i khéng thé c6 cung ving bién doi
clia chudi nang va ving bién doi ciia chudi nhe nhu Mab8DS5. Céc khang thé theo sang
ché ¢6 it nhat mot trong s6 céac ddc tinh mong mudn nay.

Mot khang thé cha van BTLA nhu viy c6 thé gin két BTLA ngudi, khi
cynomolgus, va/hodc chudt. Bang ngac nhién la, khang th_é nay c6 kha ning phan tng
chéo mong mudn nay vi né bét chude sy gin két cia HVEM véi BTLA. Khang thé
nay ciing co ai luc gan két cao hon véi BTLA so véi sy gin két cia HVEM voi BTLA.

Dicu nay cé thé mang lai loi ich cho céc bénh nhan cé tinh trang bénh véi mic HVEM
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tam thoi, trong dé ¢ thé mong mudn c¢6 mot khang thé cha van bit chude BTLA hd
trg trong thoi gian bénh nhan giam HVEM.

Sang ché dé xudt cac khang thé gin két voi BTLA va hoat hoa va/hodc tang
cudng tin hidu qua trung gian BTLA (céc khang thé chi van BTLA). Sang ché dé xuét
khéng thé chtra ving bién ddi cua chudi nhe (light chain variable region-LCVR) va
vimg bién ddi cua chudi ning (heavy chain variable region-HCVR), trong d6 LCVR
chita cic ving quyét dinh bd trg (complementarity determining regions-CDR)
LCDRI1, LCDR2, va LCDR3 va HCVR chua cac CDR HCDRI1, HCDR2, va HCDR3,
va trong do trinh ty axit amin caa LCDR1 la SEQ ID NO: 22, trinh ty axit amin cta
LCDR2 la SEQ ID NO: 25, trinh ty axit amin cua LCDR3 1a SEQ ID NO: 28, trinh tu
axit amin cuia HCDRI la SEQ ID NO: 13, trinh ty axit amin cia HCDR2 1a SEQ ID
NO: 16, va trinh ty axit amin cia HCDR3 la SEQ ID NO: 19. Theo mét phuong én,
khéng thé chira LCVR va HCVR, va trong d6 trinh ty axit amin ctia LCVR 1a SEQ ID
NO: 4, va trinh tu axit amin cia HCVR 1a SEQ ID NO: 3. Theo mdt phuong 4n khac,
khéng thé chira chudi nhe (LC) va chudi nang (HC), va trong do trinh ty axit amin cta
LC la SEQ ID NO: 2, va trinh ty axit amin cta HC [a SEQ ID NO: [. Theo mot
phuong én khéc nita, khéng thé chira 2 LC va 2 HC, trong d6 trinh tu axit amin ca
méi LC 1a SEQ ID NO: 2, va trinh tw axit amin ctia mdi HC 1a SEQ ID NO: 1.

Sang ché con dé xuit khang thé chi van BTLA trong do trinh ty axit amin cua
LCDRI1 la SEQ ID NO: 23, trinh ty axit amin caa LCDR2 1a SEQ ID NO: 26, trinh tu
axit amin ctia LCDR3 la SEQ ID NO: 29, trinh ty axit amin cta HCDRI la SEQ ID
NO: 14, trinh ty axit amin cia HCDR2 14 SEQ ID NO: 17, va trinh tu axit amin cta
HCDR3 la SEQ ID NO: 20. Theo mét phuong an, trinh ty axit amin cia LCVR la
SEQ ID NO: 8§, va trinh ty axit amin cia HCVR 1a SEQ ID NO: 7. Theo mdt phuong
an khdc, trinh ty axit amin ctia LC 1a SEQ ID NO: 6, va trinh tu axit amin ctia HC 1a
SEQ ID NO: 5. Theo mdt phuong an khac nira, khang thé chia 2 LC va 2 HC, trong
d6 trinh ty axit amin ctia mdi LC 1a SEQ ID NO: 6 va trinh tu axit amin cia mdi HC Ia
SEQ ID NO: 5.

Sang ché con dé xuét khang thé chii vain BTLA trong do trinh ty axit amin cua
LCDRI Ia SEQ ID NO: 24, trinh ty axit amin cita LCDR2 la SEQ ID NO: 27, trinh tu
axit amin cuia LCDR3 1a SEQ ID NO: 30, trinh ty axit amin cta HCDR1 la SEQ ID
NO: 15, trinh ty axit amin cia HCDR2 la SEQ ID NO: 18, va trinh tu axit amin cta
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HCDR3 la SEQ ID NO: 21. Theo mdt phuong an, trinh tu axit amin cua LCVR la
SEQ ID NO: 12, va trinh ty axit amin cia HCVR la SEQ ID NO: 11. Theo mot
phuong an khac, trinh ty axit amin cua LC la SEQ ID NO: 10, va trinh ty axit amin
cia HC 1a SEQ ID NO: 9. Theo mdt phuong an khéc nita, khang thé chita 2 LC va 2
HC, trong do trinh ty axit amin cua mdi LC 1a SEQ ID NO: 10, va trinh ty axit amin
cta mi HC la SEQ ID NO: 9.

Sang ché con dé xudt khang thé gan két véi BTLA, trong d6 khing thé duoc tao
ra bing cac bude bao gdm giy mién dich thé bing mién ngoai bao dwoc gan thé Fe
(ECD) clia BTLA ngudi va ting cudng bang protein dugc gan thé BTLA-Fc cta ngudi
va chudt. Trinh ty axit amin cia BTLA ECD ngudi la cc axit amin 31-150 cta SEQ
ID NO: 31.

Sang ché dé cap dén khéng thé chu van BTLA bét chude su gin két cia HVEM
v6i BTLA. Sang ché con dé cap dén khang thé chii van BTLA co6 thé gin két véi
BTLA nguot, khi cynomulgus va chudt.

Sang ché con dé cap dén duoc phém chira khang thé theo sang ché, va modt hodc
nhiéu chat mang, chit pha lodng hodc t4 duoc duge dung. Theo mdt s6 phuong éan,
duogc phélln theo sang ché c6 thé duoc sir dung dé diéu tri mot hoac nhidu bénh thép
khép, than kinh va da liéu, theo d6 phuong phép diéu tri niy bao gom sir dung luong
hiru hiéu cua duogc phém theo sang ché cho bénh nhén c6 nhu cau diéu trj. Theo mot sb
phuong an cu thé, bénh thap khdp it nhat 1a mot trong nhitng bénh viém than luput,
bénh luput ban do hé thdng va viém khép dang thap. Theo cac phuong n cy thé khac,
bénh da lidu it nhét 1a mot trong nhling bénh viém da di trng va bénh véy nén. Theo
cac phuong an cu thé khéc, bénh than kinh la da xo cung.

Sang ché cling md ta phuong phép diéu tri cho bénh nhan mic mot hodc nhicu
bénh gém bénh thép khaép, than kinh, va da liéu, bao gém bude cho bénh nhan can
didu trj st dung luong hitu hiéu cta khéng thé theo sang ché. Theo mot sé phuong an
nhu vay, bénh thdp khop it nhit [a mot trong nhitng bénh viém than luput, bénh luput
ban do hé thong va viém khép dang thip. Theo cac phuong an cu thé khac, bénh da
1idu it nhat la mot trong nhiing bénh viém da di tng va bénh véy nén. Theo cic
phuong an cy thé khac, bénh than kinh 13 da xo cimg.

Sang ché ciing dé cap dén khang thé theo sdng ché hodc duge pham chia ching

dé dung trong tri liéu. Theo mot s6 phuong an, sang ché dé cap dén khang thé theo

4

4/65



45150

sang ché hodc duoc phém cua ching dé sur dung trong diéu tri mot hoac nhidu bénh
thép khép, than kinh va da lifu. Theo mot sé phuong 4n nhu vay, bénh thap khap it
nhit 14 mot trong nhitng bénh viém than luput, bénh luput ban do hé théng va viém
khép dang thip. Theo cic phuong an cu thé khac, bénh da lidu it nhat 1a mot trong
nhiing bénh viém da di ing va bénh valy nén. Theo cac phuong 4n cuy thé khac, bénh
than kinh 1a da xo cting.

Sang ché ciing md ta viéc sir dung khang thé theo sang ché hodc dugc phim
chtra ching dé san xuat thude dé diéu tri mot hodc nhidu bénh thép khép, than kinh va
da 1idu. Theo mot sb phuong an nhu vy, bénh thép khop it nhét 12 mot trong nhiing
bénh viém than luput, bénh luput ban do hé théng va viém khép dang thép. Theo céc
phuong an cu thé khac, bénh da lidu it nhat la mot trong nhirng bénh viém da di tmg va
bénh v?iy nén. Theo céc phuong an cu thé khéc, bénh than kinh la da xo cung.

Sang ché con dé& xudt phan tr ADN bao gdm trinh tu polynucleotit ma hoa
polypeptit ¢6 trinh ty axit amin SEQ ID NO:1, SEQ ID NO:5, hodc SEQ ID NO:9.
Sang ché con dé xuét phan tir ADN bao gom trinh ty polynucleotit ma hoa polypeptit
¢6 trinh ty axit amin SEQ ID NO:2, SEQ ID NO:6, hoac SEQ ID NO:10.

Sang ché dé xuat phan to ADN bao gbém trinh ty polynucleotit ma hoa
polypeptit cé trinh ty axit amin SEQ ID NO: 1, va bao gbm trinh tu polynucleotit mi
hoa polypeptit co trinh ty axit amin SEQ ID NO: 2. Sang ché con dé xuét phan ti
ADN bao gbdm trinh ty polynucleotit ma hoa polypeptit ¢é trinh ty axit amin SEQ 1D
NO: 1, va phan t&r ADN bao gdm trinh ty polynucleotit ma héa polypeptit c6 trinh tu
axit amin SEQ ID NO: 2. Theo phuwong 4n cu thé, trinh tu polynucleotit ma hoa
polypeptit ¢6 trinh ty axit amin SEQ ID NO: 1 la SEQ ID NO: 35 va trinh ty
polynucleotit ma hoa polypeptit cé trinh tu axit amin SEQ ID NO: 2 la SEQ ID NO:
36.

Sang ché con dé xuat phan tir ADN bao gbm trinh tu polynucleotit ma héa
polypeptit co trinh ty axit amin SEQ ID NO: 5, va bao gbm trinh tu polynucleotit ma
hoa polypeptit cd trinh ty axit amin SEQ ID NO: 6. Sing ché con dé& xudt phan tu
ADN bao gdm trinh ty polynucleotit ma hoa polypeptit ¢6 trinh ty axit amin SEQ 1D
NO: 5, va phéan tir ADN bao gdm trinh ty polynucleotit ma héa polypeptit c6 trinh tu
axit amin SEQ ID NO: 6. Theo phuong 4n cu thé, trinh ty polynucleotit mad hoa
polypeptit ¢6 trinh ty axit amin SEQ ID NO: 5 la SEQ ID NO: 37, trinh tu
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polynucleotit ma héa polypeptit co trinh ty axit amin SEQ ID NO: 6 1a SEQ ID NO:
38.

Sang ché con dé& xudt phan to ADN bao gdm trinh tu polynucleotit ma hoa
polypeptit cé trinh tu axit amin SEQ ID NO: 9, va bao gbm trinh tu polynucleotit ma
hoa polypeptit c6 trinh tu axit amin SEQ ID NO: 10. Sang ché con dé xudt phan tir
ADN bao gdm trinh tu polynucleotit ma hoa polypeptit ¢6 trinh tu axit amin SEQ ID
NO: 9, va phan tir ADN bao gdm trinh tu polynucleotit ma hoa polypeptit c6 trinh tyr
axit amin SEQ ID NO: 10. Theo phuong an cu thé, trinh tu polynucleotit ma hoa
polypeptit ¢ trinh ty axit amin SEQ ID NO: 9 la SEQ 1D NO: 39, trinh tu
polynucleotit mad hoa polypeptit c6 trinh ty axit amin SEQ ID NO: 10 [a SEQ ID NO:
40.

Hon nita, sang ché dé xudt té bao dong vat c¢o vii bao gdm phan tir ADN bao
gdm trinh tu polynucleotit ma hoa polypeptit ¢6 trinh tw axit amin SEQ ID NO: 1 va
phan tir ADN bao gdm trinh tu polynucleotit md hoa polypeptit ¢6 trinh tu axit amin
SEQ ID NO: 2. Séng ché con dé xuat té bao dong vat ¢6 vii bao gdbm phén tir ADN bao
gdm trinh ty polynucleotit ma hoa polypeptit ¢ trinh ty axit amin SEQ ID NO: 5 va
polypeptit ¢6 trinh ty axit amin SEQ ID NO: 6. Sang ché con dé xuat té bao dong vat
¢6 v bao gdbm phén tir ADN bao gdm trinh tu polynucleotit ma hoa polypeptit ¢ trinh
ty axit amin SEQ ID NO: 9 va polypeptit c6 trinh ty axit amin SEQ ID NO: 10. Theo
mot phuong 4n, dong té bao dong vat co vit la dong té bao budng tring chudt dong
Trung Qudc (Chinese Hamster Ovary - CHO) hodc than phéi ctia chudt dong (Hamster
embryonic kidney - HEK). ‘

Sang ché con dé xudt té bao dong vat ¢ vi bao gdm phan tir ADN bao gdm
trinh ty polynucleotit ma hda polypeptit co trinh tu axit amin SEQ ID NO:1 va/hoac
phan tor ADN bao gdm trinh ty polynucleotit ma hoa polypeptit ¢6 trinh ty axit amin
SEQ ID NO: 2, trong d¢ té bao nay c6 kha nang biéu hién khéng thé bao gém HC cé
trinh tu axit amin SEQ ID NO:1 va LC ¢o6 trinh ty axit amin SEQ ID NO: 2. Tét hon
néu té bao dong vit co vi bao gdm phan tir ADN bao gdm trinh ty polynucleotit ma
hoa polypeptit cé trinh ty axit amin SEQ ID NO:1 va polypeptit co trinh ty axit amin
SEQ ID NO: 2. Theo mdt phuong an, dong té bao dong vét co vi la dong t& bao CHO

hodc HEK.
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Sang ché con dé xudt t¢ bao dong vat co vi bao gdbm phan tir ADN bao gbm
trinh ty polynucleotit md hoa polypeptit co trinh ty axit amin SEQ ID NO:5 va/hodc
phén tir ADN bao gdm trinh tw polynucleotit ma hoa polypeptit ¢é trinh ty axit amin
SEQ ID NO: 6, trong dé té bao nay c6 kha ning bidu hién khang thé bao gom HC ¢6
trinh tu axit amin SEQ ID NO:5 va LC c¢¢ trinh ty axit amin SEQ ID NO: 6. Tét hon
néu té bao dong vat cd vi bao gdm phan tir ADN bao gbm trinh ty polynucleotit ma
héa polypeptit ¢ trinh tu axit amin SEQ ID NO:5 va polypeptit ¢cé trinh ty axit amin
SEQ ID NO: 6. Theo mot phuong 4n, dong té bao dong vat co va 14 dong té bao CHO
hoac HEK.

Sang ché con dé xuét t& bao dong vat cd vii bao gdm phan tir ADN bao gbm
trinh tu polynucleotit md héa polypeptit co trinh ty axit amin SEQ ID NO:9 va/hodc
phan tir ADN bao gdm trinh tu polynucleotit md hoa polypeptit ¢6 trinh ty axit amin
SEQ ID NO: 10, trong d6 & bao nay c6 kha ning bicu hién khéng thé bao gdm HC c6
trinh tu axit amin SEQ ID NO:9 va LC ¢6 trinh tu axit amin SEQ ID NO: 10. Tét hon
néu té bao dong vat cé v bao gdm phan tir ADN bao gdm trinh tu polynucleotit ma
héa polypeptit ¢ trinh ty axit amin SEQ ID NO:9 va polypeptit ¢6 trinh ty axit amin
SEQ ID NO: 10. Theo phwong én dong té bao dong vit co v 1a dong té bao CHO
hodac HEK.

Theo phuong &n khac, sang ché dé cip dén quy trinh san xuét khang thé bao
gf‘)rn LC ¢6 trinh ty axit amin SEQ ID NO: 2 va HC ¢ trinh ty axit amin SEQ ID NO:
1, trong d6 quy trinh ndy bao gdm budce nudi cdy té bao dong vat co vi bao gdm ADN
ma hoa LC ¢6 trinh ty axit amin SEQ ID NO: 2 va/hoac HC c6 trinh ty axit amin SEQ
ID NO: 1 trong céc didu kién sao cho khéng thé nay dugc biéu hién, va thu hdi khang
thé da duoe bidu hién. Sang ché bao gdm khing thé thu duge béi quy trinh theo sang
ché nhu duge mé ta ngay trén.

Sang ché ciing d& cap dén quy trinh san xudt khang thé bao gdm LC c¢ trinh ty
axit amin SEQ ID NO: 6 va HC c¢ trinh ty axit amin SEQ ID NO: 5, trong d6 quy
trinh nay bao gdm budc nudi ciy té bao dong vat cd va bao gébm ADN mi héa LC co
trinh tuy axit amin SEQ ID NO: 6 va/hodc HC cé trinh ty axit amin SEQ ID NO: 5
trong cac diéu kién sao cho khang thé nay duoc biéu hién, va thu hoi khang thé da
duoc biéu hién. Sang ché bao gdm khéng thé thu dugc boi quy trinh theo sing ché nhu

dugc mo ta ngay trén.
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Sang ché ciing d& cap dén quy trinh san xuét khang thé bao gdm LC c6 trinh ty
axit amin SEQ ID NO: 10 va HC c¢6 trinh ty axit amin SEQ ID NO: 9, trong d6 quy
trinh ndy bao gdm budc nudi ciy té bao dong vat co vit bao 26m ADN ma héa LC c6
trinh tu axit amin SEQ ID NO: 10 va/hodc HC ¢6 trinh ty axit amin SEQ ID NO: 9
trong cac diéu kién sao cho khang thé nay duoc bidu hién, va thu hoi khang thé da
duoc biéu hién. Sang ché bao gdm khang thé thu dugce bdi quy trinh theo sdng ché nhu
dugc mo ta ngay trén.

Sang ché bao gdm quy trinh san xut khing thé, ma khéng thé nay bao gom hai
HC va hai LC, trong d6 trinh ty amin ctia mdt trong hai HC la SEQ ID NO: 1, va trinh
tu axit amin ctia mot trong hai LC la SEQ ID NO: 2, va quy trinh nay bao gom: a) nudi
cdy t& bao dong vat cd vii theo sdng ché, nhu duge md ta trén day, trong céc diédu kién
sao cho khéang thé nay dugc biéu hién, va b) thu hdi khang thé da duoc biéu hién. Séng
ché bao gdm khang thé thu dugc boi quy trinh theo sang ché nhu duge md ta ngay
trén.

Sang ché ciing bao gdm quy trinh san xudt khang thé, ma khéng thé nay bao
gdm hai HC va hai LC, trong do trinh ty amin cia mot trong hai HC 1a SEQ ID NO: 5

1

va trinh tu axit amin ciia mot trong hai LC 1la SEQ ID NO: 6, va quy trinh nay bao
gOm: a) nudi cdy té bao dong vat ¢ vi theo sing ché, nhu duge md ta trén day, trong
céc diu kién sao cho khang thé nay dugc biéu hién, va b) thu hi khang thé da duoc
biéu hién. Sang ché bao gdm khang thé thu dugc boi quy trinh theo sang ché nhu duoc
mo td ngay trén.

Sang ché ciing bao gdm quy trinh san xuit khang thé, ma khang thé nay bao
gom hai HC va hai LC, trong d6 trinh ty amin cia mdt trong hai HC [a SEQ ID NO: 9
va trinh ty axit amin cua mot trong hai LC 1a SEQ ID NO: 10, va quy trinh nay bao
gdm: a) nudi cdy té& bao dong vat ¢ vi theo sang ché, nhu duge mo ta trén ddy, trong
cac didu kién sao cho khang thé nay dugc biéu hién, va b) thu hdi khéang thé da duoc
biéu hién. Sang ché bao gdm khéng thé thu duge boi quy trinh theo sang ché nhu dugre
mo ta ngay trén.

Sang ché d& xudt khang thé tiép xuc véi BTLA clia ngudi & epitop cdu tric va
chitc ning cé cac goc sau diy ciia SEQ ID NO: 31: Arg & vi tri 42 va His & vi tri 127.

Sang che con dé xuat khang thé ticp xuc véi BTLA cta ngudi ¢ epitop cau tric va
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chirc nang bao gdm Arg & vi tri 42 clia trinh tu axit amin dugce néu boi SEQ ID NO:
31.

Sang ché dé xudt khang thé tiép xtic véi BTLA cua ngudi ¢ epitop céu triic méi
cO cac géc sau ddy cua SEQ ID NO: 31: Asp ¢ vi tri 35, Gln ¢ vi trf 37, Arg 6 vi tri 42,
Leu & vi tri 74, Gly & vi tri 76, Cys ¢ vi tri 79, Arg ¢ vitri 114, Phe ¢ vi tri 119, Gln ¢
vi tri 120, Asn & vi tri 122, Ser & vi tri 128. Theo mgt phuong an duge uu tién, khang
thé 22B3 dugc cho 1a bat chude sy gin két cia HVEM véi BTLA vi HCDR3 cuia
khang thé 22B3 c6 cdu tric tuong tu véi HVEM. TGt hon 14, khi céu trac tinh thé
BTLA:khang thé duoc sip thing hing voi céu trac tinh thé BTLA:HVEM trong
chuong trinh nhu PyMOL™, vong CDR cua khang thé chép nhan cdu tric twong tu
nhu vong HVEM bao gdm cac gde axit amin tir 69 dén 72 (axit amin ELTG cua SEQ
ID NO:41).

Sang ché d& xudt khang thé tiép xtic v6i BTLA clia ngudi & epitop chirc ning
¢6 Asp ¢ vi tri 52 clia SEQ ID NO: Khéng thé tiép xtc vi epitop cu trac méi cé cac
géc sau ddy ctia SEQ ID NO: 31: His ¢ vi tri 46, Glu ¢ vi trf 55, Glu ¢ vi tri 103, Pro ¢
vi tri 104, Leu & vi tri 106, Pro ¢ vi tri 107, Thr & vi trf 134, Ala ¢ vi tri 139.

Sang ché dé xuét khang thé tiép xic véi BTLA cua ngudi & epitop chirc ning
c6 His & vi tri 68 va Lys ¢ vi tri 81 ctia SEQ ID NO:31. Theo mét phuong an, khang
thé tiép xic véi epitop cau tric mai co cac gbc sau day ciia SEQ ID NO: 31: Tyr & vi
tri 62, Ala & vi tri 64, His ¢ vi tri 68, Arg ¢ vi tri 85, Glu ¢ vi trf 91, Phe ¢ vi tri 98,
Asn ¢ vitri 118,

Sang ché dé xuat khang thé tiép xtc v6i BTLA clia ngudi & epitop céu triic moi
co cac géc sau ddy ctia SEQ ID NO: 31: Asp ¢ vi trf 35, Gln & vi tri 37, Arg ¢ vi tri 42,
Leu & vi tri 74, Gly & vi tri 76, Cys 6 vi tri 79, Arg ¢ vi tri 114, Phe & vi tri 119, GIn &

vitri 120, Asn & vi tri 122, va Ile & vi tri 124, Ser ¢ vi tri 128.

M6 ta chi tiét sng ché

Nhu dugc st dung trong ban md ta, “khang thé” 1a phan t globulin mién dich
chita 2 HC va 2 LC duoc lién két lién phén tir bang cac lién két disulfua. Phan tin
cung amin ctia mdi LC va HC bao 2dm vimg bién ddi gdm khoang 100-120 axit amin
chii yéu chiu trach nhiém nhan biét khing nguyén qua cdc CDR nam trong d6. Cac

ving CDR nam xen k& véi cac ving ma duoc bdo toan hon, duge goi la cac vung
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khung (framework region - “FR”). Mdi LCVR va HCVR gém 3 CDR va 4 FR, dugc
sdp xép tir dau tan cing amin dén dau tan cung carboxy theo trat tu sau: FR1, CDRI,
FR2, CDR2, FR3, CDR3, FR4. 3 CDR ctua LC duoc goi la “LCDRI, LCDR2, va
LCDR3,” va 3 CDR cua HC duoc goi la “HCDRI, HCDR2, va HCDR3.” Cic CDR
chira hau hét cic gbe tao thanh tuong tac dac hiéu voi khang nguyén. Tic 14, cic CDR
chira héu hét cac gde tiép xuc voi (trong vong 4,5 A) cac gbe cuia khang nguyén. Do
d6, kha nang chiic ning ciia khang thé gin két véi mot khang nguyén cy thé bi anh
huéng phin 16n boi cac gbe axit amin trong sau CDR. Viéc gan céc axit amin vao cic
mién CDR nam trong ving LCVR va HCVR ctia khéng thé theo sang ché dya trén quy
tic danh s Kabat da biét rd (Kabat, et al, Ann. NY Acad. Sci. 190:382-93 (1971);
Kabat et al., Sequences of Proteins of Immunological Interest, Fifth Edition, U.S.
Department of Health and Human Services, NIH Publication No. 91-3242 (1991)), va
Chothia (Chothia C, Lesk AM. Canonical structures for the hypervariable regions of
immunoglobulins. J. Mol. Biol. 1987;196:901-17. Chothia C, Lesk AM, Tramontano
A, Levitt M, Smith-Gill SJ, Air G, Sheriff S, Padlan EA, Davies D, Tulip WR, et al.
Conformations of immunoglobulin hypervariable regions. Nature. 1989:342:877-83).
Géc axit amin khéi dau cia HCDR1 duoc xéc dinh boi Chothia va gde axit amin két
thiic cho HCDR1 duge x4c dinh boi Kabat. Cac goe axit amin khoi dau va két thic
cho HCDR2, HCDR3, LCDR1, LCDR2 va LCDR3 dugc xac dinh boi Kabat.

Thuéat nglt “epitop” nhu dugc st dung ¢ day co thé dé cap dén epitop céu triic
(céc vi trf clia khéng nguyén tiép xic voi ving bién déi ciia khing thé) va/hodc epitop
chirc nang (céc vi tri cia khang nguyén c6 thé hodc khong thé tiép xtic véi ving bién
ddi cua khang thé va cin thiét cho sy gén két khang thé). Cac epitop cau tric duge xéc
dinh bang tinh thé hoc tia X trong d6 gdc bat ky trén BTLA ctia ngudi ndm trong 4,5A
cua géc khéc trén Fab lién két duoc coi la mét vi tri tiép xuc.

Cac khéng thé theo sang ché co thé dugc san xudt va tinh ché bang cach su
dung cac phuong phap da biét. Vi du, trinh tu cADN ma héa HC (vi du, trinh ty axit
amin dugce néu boi SEQ ID NO: 1) va LC (vi dy, trinh tu axit amin dugc néu boi SEQ
ID NO: 2) c6 thé duge tach dong va thao tac di tuyén thanh vecto biéu hién GS
(glutamin synthetaza). Vecto biéu hién globulin mién dich dugc thao tac di truyén sau
d6 ¢6 thé duge chuyén nhiém 6n dinh vao cic té bao CHO. Ngudi co hiéu biét trung

binh vé linh vuc nay s€ thay dugc rang vi¢e biéu hién khang thé ¢ dong vat co vi s€
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dan dén su glycosyl hoa, tiéu biu 1a & cic vi tri N-glycosyl hoa bio ton cao trong
ving Fe. Céc dong 6n dinh c6 thé dwoc bién doi dé bidu hién khéng thé gan két dac
hiéu v6i BTLA. Céc dong duong tinh co thé dwge nhan rong trong mdi trudng nudi
cdy khong chira huyét thanh dé san xudt khang thé trong thiét bi phan Gng sinh hoc.
Moi trudong, ma khang thé duge tiét vao do, co thé duoc tinh ché béng cac ky thuat
thong thuong. Vi dy, moi trudng nay co thé dugc dua lén cot Protein A hoic G
Sepharose FF ma dd dugc cén bang véi dung dich dém tuong thich, nhu dung dich
mudi dém phosphat mot cach thuéan tién. Cot duoc rira dé loai bo cac thanh p.hén gfm
két khong dac hiéu. Khang thé gfn két duoc giai hip, ching han, bing gradien pH va

r

cac phén doan khéng thé dugc phat hién, nhu bang phuong phép SDS-PAGE, va sau
do gop chung lai. Khang thé co thé dugc ¢6 dic va/hodc loc vo trung bang céch st
dung céc k¥ thudt thong thuong. Thé két ty va cac multime hoa tan co thé duoc loai bo
mdt cach hidu qua bing cac k¥ thuét thong thudng, bao gdm séc ky loai trir theo kich
thude, séc ky tuwong tac ky nudc, sic ky trao dbi ion, hodc sic ky hydroxyapatit. Sdn
phidm cé thé duoc lam lanh dong ngay, chiang han & -70°C hodc ¢ thé duoc dong kho.

Khéng thé theo sang ché c¢é thé duge két hop vao dugce phdm ma co thé dugc
didu ché bang cic phuong phap da biét 1 trong linh vuc nay va bao 2dm khéng thé
theo sang ché va mot hodce nhiéu chét mang, chét pha loang hodc ta duoc dugce dung.

Dugc pham chtra luong hitu higu ctia khang thé theo séng ché co thé dugc su
dung cho bénh nhan co nguy co, hodc thé hién bénh hogc réi loan mé ta trén diy qua
cac duong ngoai tiéu hoa (vi dy, dudi da, trong tinh mach, trong mang bung, trong
bép, hodc qua da). “Luogng hitu hiéu” chi luong can thiét (theo lidu va trong cac
khoang thoi gian va cho cdc phuong phap st dung) dé dat duge két qua diéu tri mong
mudn. Luong hitu hidu cua khang thé c6 thé thay doi theo cac yéu t6 nhu tinh trang
bénh, do tudi, gidi tinh, va thé trong clia cd thé, va kha ning tao ra dép Umg mong
mudn & ca thé cua khang thé. Luong hitu hidu cling 1 lugng ma trong d6 céc tic dyng
d6c hodc bét loi bit ky ctia khang thé theo sang ché nhd hon rat nhidu so v6i cac tac
dung c6 lot trong diéu tri.

Cac khang thé theo sang ché co thd duoc su dung dé diéu tri cho bénh nhan.
Dac biét hon, cdc khang thé theo sang ché duogc mong doi diéu tri mot hodc nhiéu

bénh thép khép, than kinh va da lidu. Bénh thap khép duge dic trung béi tinh trang
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viém c6 thé anh huong dén khép, co va/hodc cdc co quan cia mot nguoi. Mot benh
thap khép nhu vy 1a bénh luput ban do hé théng (systemic luput erythematosus-SLE).

Nhu duoc st dung thay ddi cho nhau trong ban mo td, “sy diéu tri” va/hoic
“viéc diéu tri” va/hodc “diéu tri” dugc du dinh dé chi tit ca cac quy trinh trong do co
thé ¢6 viéc lam cham, lam gidn doan, lam ngung, kiém sodat, cham dut, hodc déo
nguoc sy tién trién cua céc r6i loan duge mo ta trong ban md ta, nhung khong nhat
thiét 1a viée loai bo hoan toan tit ca céc triéu chimg ctlia rdi loan. Viée diéu tri bao gém
viée sir dung khang thé theo sdng ché dé diéu tri bénh hodc tinh trang bénh 1y & ngudi
ma ¢6 thé ¢o loi tir viée lam ting hoat tinh BTLA, va bao gém: (a) viéc uc ché tién
trién tiép theo cua bénh; va (b) lam thuyén giam bénh, tic la lam cho bénh hoac r6i
loan thoai trién hodc lam giam cac tri¢u chirng hoac bién chung cua ching.

Thao tac di truyén khang thé

Cac khang thé theo sang ché dugc tao ra bang cich gy mién dich tho bang
mién ngoai bao dugc gin thé Fc (ECD) cia BTLA ngudi va ting cuong bang protein
duoc gin the BTLA-Fc cta chudt (25F7) hodc xen k& véi protein duoc gin thé BTLA-
Fc ctia nguoi va chudt (22B3 va 23C8). Viéc sang loc duge thyc hién vol BTLA
nguoi, chudt, va khi cynomolgus dugc gén thé histidin dé xac dinh kha nang phan ung
chéo. Trinh tu axit amin ctia BTLA ngudi duge néu boi SEQ ID NO: 31, trinh ty axit
amin ctua BTLA chudt Balbe duge néu bai SEQ ID NO: 32, trinh tu axit amin cua
C57BL6 duoc néu boi SEQ ID NO:33, va trinh ty axit amin cta BTLA khi
cynomolgus duge néu bai SEQ ID NO: 34, Sau do, cdc khang thé duoc lam gidng nhu

cta nguoi va lam thuan thuc ai luc.

Vi du thuc hién siang ché

Biéu hién va tinh ché cdc khang thé chi vin BTLA dwoc thao tdc di truyén

Céc khang thé chii van BTLA theo sang ché c6 thé duoc biéu hién va duge tinh
ché v& co ban la nhu sau. Té bao chit thich hop, nhu té bio HEK 293 hogc CHO, co
thé duoc chuyén nhiém tam thoi hodc 6n dinh voéi hé biéu hién dé tiét khang thé bﬁng
cach st dung ty ¢ vecto HC:LC t61 wu dinh trude (nhu 1:3 hodc 1:2) hodc hé vecto
duy nhat ma hoa ca HC va LC. Moi trudng da lam trong, ma khang thé da dugc tiét
vao do, ¢6 thé duoc tinh ché bang cach st dung k§ thudt bét ky trong s6 nhidu ky thuat

thuong dung. Chang han, mdi truong cé thé duge dua mot cach thuan tién lén cOt
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MabSelect (GE Healthcare), hodc cot KappaSelect (GE Healthcare) dung cho mdnh
Fab, ma da duoc can bang bang dung dich dém tuong thich, nhu nude mudi dém bang
phosphat (d¢ pH=7,4). Cot ¢ thé duoc rira dé loai bo cac thanh ph?m gém két khong
dac hiéu. Khang theé lién két co thé duge ria giai, vi du, bang gradien do pH (nhu dung
dich dém Tris 20 mM dd pH=7,0 dén dung dich dém natri xitrat 10 mM d¢ pH = 3,0,
hodc nuée mudi duge dém bang phosphat do pH=7,4 dén dung dich dém glyxin 100
mM do pH=3,0). Cac phan doan khang thé ¢6 thé duge phat hién, ching han bang
SDS-PAGE, va sau do6 c¢6 thé duoc gom lai. Viéc tinh ché tiép la tuy y, tiy thudc vao
muc dich st dung. Khang thé ¢6 thé duoc ¢b dic va hoic loc v tring bfmg cach su
dung cac k¥ thudt thong thuong. Thé két tu va cac multime hoa tan c6 thé duoc loai bod
mot cach hidu qua bang cac k¥ thuat thong thuong, bao gdm sic ky loai trir theo kich
thude, sic ky tuong tac ky nude, sic ky trao ddi ion, sic ky da phuong thire, hodc sic
ky hydroxyapatit. Do tinh khiét cua khéng thé sau cac budc sdc ky nay nim trong
khoang tir 95% dén 99%. San phim co the dugc gilt lanh, lanh déng ngay o -70°C,
hoiic ¢6 thé dugc lam déng kho. SEQ ID NO cua axit amin doi v6i cac khéng thé duoc

ly lam vi du theo sang ché duoc chi ra dudi day.

Bang 1. Céc trinh tu axit amin ctia céc khang thé chi van BTLA duoc lay lam vi du.

SEQ ID NO ctia khang thé

Khang thé | HCDR1 | HCDR2 | HCDR3 |LCDR1 |LCDR2 LCDR3
22B3 13 16 19 22 25 28
23C8 14 17 20 23 26 29
25F7 15 18 21 24 27 30

Ai lue va dong lue gan két

Al lyc gin két va dong hoc ctia cac khang thé chu van BTLA theo séng ché
(22B3, 23C8 va 25F7) véi BTLA duge do bing cong huéng plasmon bé mat bang
cach st dung Biacore® 3000 (GE Healthcare). Al lue gin két dugce do bang cach cb
dinh khoang 120 RU protein BTLA (BTLA nguoi, chudt cbng, chudt (Balbc hodc
C57BL6), hodc khi cynomolgus) thong qua sy lién két amin trén chip Biacore® CMS5,
va cho khéng thé chi vin BTLA chay, bat ddu tir 500 nM trong dung dich pha lodng

theo ddy véi nong do gap 2 lan xudng 15,6 nM. Cac thir nghiém dugc thuc hién ¢
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25°C trong dung dich dém HBS-EP (GE Healthcare BR100669; 10 mM HEPES, 150
mM NaCl, 3 mM EDTA, 0,05% chét hoat déng bé mat P20, pH 7,4). Péi v6i mdi chu
ky, 250 pl mau khang thé duoc chay qua té bao dong 1 va 2 & 50 ul /phut, va sau do
duogc phan ly trong 10 phut. Bé mat chip dugc tii tao v6i 5 pl dung dich dém glyxin
tiem & d6 pH 1,5 voi tbc d6 chay 10 pl /mL. Di liéu duge phtt hgp voi md hinh gin
két Langmiur 1:1 dé suy ra kon, Kotr, va dé tinh toan Kp. Cac phuong phap sau vé co
ban nhu duge mo ta trén day, cac thong s6 sau (duoc thé hién trong Bang 2) duoc quan

sat. Dit liéu hién thi dudi day la trung binh cua ba thi nghiém cho nguoi, cyno, chudt

cbng va chudt cho 22B3.

45150

Bang 2. Ai luc va dong luc gan keét.

Khéng thé g‘;‘l’ﬁ) nEuyem L (1/Ms)  korr (1/5) Kp (nM)
22B3 ngwoi 5,87E+06 2,19E-03 0,365
Cyno 2,45E+006 0,47E-04 0,27
Chudt (balbe) 2,60E+06 8,58E-02 32,5
Chupt (C57BL6) |1,89E+06 2,65B-01 147
Chuit cong 2,10E+06 4,62E-02 4,1
23C8 ngudoi 1,59E+05 2,93E-04 1,93 (n=3)
Cyno 8,71E+04 3,09E-03 35,35 (n=2)
Chudt (balbc) Khong gin két |[Khong gin két [Khong gan két
Chudt (C57BL6) [Khong gfn két [Khong gin két [Khong gin két
Chuét chng l;gﬁ%%nduqc thu ﬁgﬁ?ég mdu’o‘c thﬁrilgli?ég;ndu'qc th
25F7 ngwoi 6,8622E+04  |1,42B-02 206,2 (n=2)
Cyno khépAg duge thu khéx‘.l:g dugce thu khfnig dugc thu
nghiém nghiém nghiém
Chudt (balbe) Egg%gmdu'qc th(rlni‘l;g?é%nc’[uo'c th{lﬁzg?égn;iuoc thu
Chudt (C57BL6) |7,70E+04 3,50E-04 4,63 (n=1)

Chudt cong

khéong duge thu

nghiém

nghiém

khong duge thujkhong duge thu

nghi¢m

Nhu duoc hién thi trén Bang 2, cac khang thé cha van BTLA theo sdng ché gin

két v&i BTLA. Cu thé, khang thé 22B3 ¢6 thé gan két véi BTLA ngudi, chudt va khi

cynomolgus.
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Sw ean két véi cdc té bao goc

Kha nang ciia khang thé BTLA theo sang ché (22B3, 23C8 va 25F7) gin két

cac té bao so cdp tir cac loai khac nhau duge xac dinh boi FACS. Cac té bao don nhan
méu ngoai vi clia nguoi (peripheral blood mononuclear cell-PBMC) dugc phan lap tu
mau mau ctia ngudi hién (Ngan hang mau San Diego, #LRS-WBC) béang cach st dung
Ficoll (GE #17-1440-02) va éng SepMate (STEMCELL # 15450), theo quy trinh cua
nha san xuit. Cac PBMC Cyno (WorldWide Primates # CA-10) dugc lam tan bang tu
nito 16ng va duoc rira mot lan bang dung dich dém FACS (gidng nhu trén).

Lé lach tir chudt C57BL6 duc (JAX) hoac chudt Sprague Dawley cai (Harlan)
dugc thu gom, tap hop lai va phan ly vao huyén pht té bao don bang cach str dung bd
loc té bao va pit tong cua xi lanh trén dng hinh non 50 mL dugc rira bang RPMI 1640
hoan thanh véi FBS duoc lam bét hoat bing nhiét va 2 mM EDTA. Céc té bao dugc
tao vién két, loai bd moi trudng, va cic té bao hdng cau duge dung giai bang cach tao
huyén phu lai vién két trong 2 ml dung dich dém Lysing ACK (gibco #A10492-01)
trong khoang 2 phut trugce khi dép {it bang RPMI day di. Céc té bao da dung giai co
thé duoc tao vién két va rira mot 1an trong dung dich dém FACS (DPBS 1X chira 3%
FBS, 20 mM HEPES, va 2 mM EDTA).

Céc té bao so cp da phan 1ap duge dinh lugng bang cach st dung b dém té
bao Countess, va duge tao huyén phu lai & mae 2 x10° té bao trén mdi ml trong dung
dich dém FACS. Céc thi nghiém dém té bao theo dong duge thuc hién cing ngay voi
phan 1ap t& bao bing cach gieo 50 pl (~0,1 x10%) té bao vao dia 96 16 (Greiner
#650101). Su gin két khing thé khong dic hiéu duge ngan chin bang cach thém 1 ul
khéi Fe (vi du, tir BD #553142) trong 15 phat & 4°C ma khong can rua.

Su gén két khang thé BTLA duoc thir nghiém & cic nong do khic nhau, bing
cach pha loang theo ddy trong dung dich dém FACS. Vi du, khang thé da duoc tinh
ché va cac mAu ddi ching bit dau & cac ndng d6 khic nhau trude tién duge pha lodng
thanh 30 pg/mL va viéc pha lodng nguyén li¢u ban déau theo day ty 1& 1:3 duoc thyc
hién trong tong s 10 lin chudn do (cong véi mau dbi chung khong dugc xu 1y).
Chuén d6 khéng thé duoc u véi cac té bao trong 20 phut § 4°C, va dugc rira bang dung
dich dém FACS trude khi nhudm. Céc té bao duoc nhudm b'fmg cach st dung khang
thé lién hop florocrom dé xéc dinh cdc loai té bao cy thé (vi dy, té bio CD19 B, té bao

CD4 T hoic t& bao CD8 T) hodc s dung khang thé thu cép dé xac dinh su c6 mit
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hodc khong c6 khang thé gén két voi tap hop con do. Viée nhudm mau dugce thyc hién
trong 20 phut & 4°C va rtra 3 lan bang dung dich dém FACS trude khi phén tich bang
méy dém té bao theo dong. Két qua dugc phan tich bang phin mém phan tich FACS
tiéu chuén (vi du FACSDiva) va dugc béo cdo la cuong do huynh quang trung binh
cta khang thé thir cap cho mdi phép chuén do. Két qua duong tinh, cho thiy su gan
két, duge xac dinh bang cach nhudm cudng do huynh quang trung binh trén nén.

Thuc hién theo cac quy trinh vé co ban nhu dwoc mo ta ¢ trén, khang the 22B3
gin két véi cic té bao biéu hién BTLA cua ngudi, khi cynomolgus, chudt cong va
chudt nhit, khang thé 23C8 gén két voi cac té bao biéu hién BTLA ctia ngudi va khi
cynomolgus, va khang thé 25F7 gin két voi cic té bao biéu hién BTLA ctia nguoi, khi

cynomolgus, va chudt nhat.

Sw phosphoryl héa do khing thé chi vin BTLA giy ra

Dé xéc dinh kha nang ciia cac khang thé chii van BTLA theo sang ché (22B3 va
25F7) gy ra su phosphoryl hoa tyrosin trong dong té bao B cua nguoi, khang thé
BTLA dugc gin vao dia nudi cay 24 16 v6i 10 pg/mL trong mét gio ¢ 37°C. Pia duoc
rita bing PBS dé loai bo khéng thé khong gin két bat ky. Dong (¢ bao B biéu hién
BTLA ctia ngudi, nhu Ramos.2G6.4C10 dong té bao lympho B ctia nguoi (ATCC), ¢6
thé dugc thém vao cac 16 voi 10x1076 té bao/mL va U trong 37°C trong 30 phut. Cac
té bao duoc loai bé va dung gidi trong dung dich dém Lysis diy du (MSD) va dong
lanh & -80°C trong it nhat 30 pht.

BTLA duge phosphoryl hoa duge phat hién boi Meso Sector S 600. Cac dia
phat hién streptavidin duoc chudn bi bang cach U trong dung dich phong bé (MSD)
trong mdt gio & nhiét do trong phong. Khang thé bat gitt BTLA dugc biotin hoa (SAS)
duoc phu 1én dia trong mot gid' ¢ nhiét do phong, sau do 1a ba bude ria béang Tris trd
1én. Céac chét dung giai té bao dugc U trong hai gio ¢ nhiét do trong phong. Tong
BTLA dugc phat hién bang khang thé khang BTLA SULFO-TAG (ANC6E9) va
BTLA duoc phosphoryl hoa duoc do bing khang thé khang phosphotryosin SULFO-
TAG (PY20; MSD), sau d¢ la ba budc rua béng Tris trd 1én. Sau do, bo sung 2x dém
doc T (MSD) vio cic 16 ngay truge khi phan tich bang cach st dung Meso Sector S

600.
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Theo céc quy trinh vé co ban nhu duge md ta ¢ trén, khang thé 22B3 lam ting
su phosphoryl héa tyrosin cua BTLA glp 2,41 1an trén muc nén so véi mau doi ching
am, va khang thé 25F7 lam ting sy phosphoryl hoa tyrosin ciia BTLA glp 1,47 lan
trén muc nén so véi mau dbi ching am. Nhitng dir liéu nay chimg minh ring cac
khang thé chi van BTLA 22B3 va 25F7 c6 thé gay ra sy phosphoryl hoa BTLA trong

dong té bao B clia nguot.

. A - o A < re - N e
Ue ché su ting sinh t€ bao B so' ciip cia ngwol

Hiéu lyc in vitro cta khang thé chu van BTLA theo séng ché dugc danh gia
bang kha ning trc ché su tang sinh té bao B so cap ctia ngudi, Cac té bao B nguyén
phat & ngudi duoc phan lap tir cac té bao don nhan mau ngoai vi cua nguodi khoe manh
bang cach st dung kit phan lap té bao B cta ngudi (EasySep) va duge tao huyén phu
lai trong mdi trudng té bao so cap ngudi thich hop. Khang IgM dugc phu lén cac dia
cung voi chuin d6 miu d6i ching isotyp hodc khang thé BTLA va dugc U trong mot
gidr & 37°C sau d6 la bude raa PBS. Cac té bao B ngudi phan 1ap duge thém vao timg
15 va duge U trong 72 gid & 37°C voi 5% CO2, sau do 1a xung [*H]-thymidin trong 18
gid cudi. Cac dia sau i dugce ldy ra va dat trén bing kho trong 30 phut va sau do duge
bao quan ¢ -20°C cho dén khi sin sang dé thu gom. Céc t& bao duoe dung gidi bing
cach lam tan gia va thu gom bang Harvester9600 (Tomtec). Sy ting sinh duoc danh
gi4 bing cich do sy két hop [*H]-thymidin véi bd dém vi dia MicroBeta? 2450 (Perkin
Elmer).

S6 1an dém duoc st dung dé danh gia dép Ung tang sinh tuong d6i trong thir
nghiém nay, va phﬁn tram v ché duge tinh bang phuong trinh [% (¢ ché = (tin hiéu
cuc dai trung binh-mau tin hiéu)/tin hiéu cyc dai trung binh x 100], co thé duoc st
dung dé xac dinh gid tri IC50 bing phan mém vé @ thi (GraphPad Prism).

Theo cac quy trinh vé co ban nhu dugc md ta & trén, khang thé cha van BTLA
22B3 c6 thé e ché sy tang sinh té bao B so cép in vitro véi ICsp duoc tinh toan 1a 0,32
+/- 0,1 nM, khang thé 23C8 co thé G ché sy tang sinh té bao B so cap in vitro v6i ICso
duoc tinh todn 1a 0,14 nM, va khing thé 25F7 ¢6 thé e ché sy tang sinh té bao B so
cap in vitro voi ICso duge tinh toan 1a 0,17 nM. Trong thi nghiém tuong tu, khang thé
20B3 ¢6 thé tic ché sy ting sinh té bao B so cip vdi ICso duge tinh 14 0,32 nM, va

khang thé co cing HCVR vid LCVR nhu Mab8D5 (ID SEQ NO: 11 va 18 cua bang
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sang ché ‘694, tuong lmg) tc ché sy tang sinh té bao B so cép v6i 1Cso duge tinh 1a
6,38 nM. Nhirng d@ liéu nay chung minh ring cac khang thé chi van BTLA 22B3,
23C8 va 25F7 ¢6 thé tic ché su ting sinh t€ bao B in vitro, va khang the 22B3 ¢6 hoat

tinh in vitro 16n hon so v61 Mab8DS5.

A N ~ N v A = e “ S
M6 hinh chudt NSG dwoc lam giong nhw ciia ngwoi cia GvHD

Viéc phong ngtra bénh mdnh ghép chdng lai vat chu (graft vs. host disease-
GvHD) do PBMC ngudi gy ra dugc xac dinh in vivo.

Tém lai, chudt NSG cai (JAX Labs, Stock # 05557), khoang 8-10 tudn tudi,
duoc chuan hoa va chia thanh cdc nhom didu tri (n = 8 chudt cho mdi nhom diéu tri)
dua trén s6 do trong luong co thé co ban. Cac té bao don nhan mau ngoai vi
(peripheral blood mononuclear cell-PBMC) duge phan lap tu mAu méu ciia nguoi hién
(Ngan hang mdu San Diego, #LRS-WBC) bang cach st dung Ficoll (GE #17-1440-02)
va éng SepMate (STEMCELL # 15450), theo quy trinh ctia nha san xudt. PBMC dugc
tao huyén phu lai v&i khoang 150 x106 té bao trén mdt ml PBS. Cac nhom diéu tri
duge che gidu truge khi ding licu.

Vao ngay 1, 100pl (15 x106 té bao) PBMC duoc tao huyen phu trong PBS (nhu
duge mod ta ¢ trén) (hodac 100ul PBS cho céc abi chung khong duge cay ghép) duoc
tiém tinh mach (IV) vao dudi cua mdi con chudt. Chudt duoc dung lidu hang tuan
(QW) bing khang thé theo sang ché (22B3 hodc 23C8) hodc cac dbi chimg véi cdc
ndng dd khac nhau trong chét din PBS, bang cach tiém dudi da (SQ). Ba nghién ciru
doc 1ap dugce thuc hién vé co ban nhu duge mo ta trong tai liéu nay. Néng dd lidu cho
mdi nghién ctu la [nghién ctu 1 (khang thé 22B3): 0,1, 1,0, 5,0, 10,0 va 20,0 mg/kg;
nghién ctru 2 (khang thé 22B3 hodc 23C8): 0,001, 0,01, 10,0 va 100 mpk; va nghién
cau 3: 0,001, 0,005, 0,01, 0,1, 0,5 va 1,0mpk].

Nghién ctu dugce chidm dat va chudt duoc lam chét ém ai trude khi cac con vt
d6i chung isotyp giam 20% trong lugng co thé co ban (Nghién ctru | va 2) hodc ngay
28 (Nghién ctru 3). Trong luong duge ghi lai (nghién ctru 1 va nghién ctru 2), huyét
thanh duoc thu thap dé phan tich xytokin (nghién ctru 1; phén tich duge thuc hién boi
ELISA MSD:; xytokin dugc phan tich la TNFa, IL-10, IL-6, IL-4, IL12p70, IL-13, IL-
2 va IL-8), va lach dugc thu gom dé phan tich kiéu hinh/duoc luc hoc (duoge xdc dinh

bang mirc d6 giam quan thé t€ bao CD 8 T; nghién ctru 1 va nghién ciru 3).
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Theo cac quy trinh vé co ban nhu duge mé ta trén day, thu duoc cac dir liéu
sau.

Dong vat duge didu trj bang khing thé 22B3 trong nghién ctru | ching minh
nhitng didu sau day (& lidu 0,1, 1,0, 5,0, 10,0 hodc 20,0 mg/ke khing thé): (i) trong
lwong co thé tuong tu khi két thiic nghién ciru so véi trong lugng co thé cta dong vat
d6i chiing khéng duge cay ghép; (ii) giam cac xytokin TNFa, IL-10, IL-6, IL-4 va IL-
12p70 so voi dong vat dbi chung isotyp; va (iii) giam quan thé t& bao CD 8 T so voi
dong vat ddi chung isotyp (phan tich kiéu hinh/duoc luc hoc).

D liéu tir nghién ctru 2 chirng minh rﬁng chudt duoc diéu tri bﬁng 0,01mg/kg
khéng thé 22B3, hodc 1,0, 5,0 hodc 10,0 mg/kg khang thé 23C8 ¢6 trong lugng co thé
twong tu khi két thic nghién ctru so voi trong lugng co thé cia dong vat doi ching
khong duoc cdy ghép. Nghién ctru 2 khong chimg minh hoat tinh ctia 22B3 trén trong
luong co thé & mirc 10,0 mg/kg, didu nay co thé phan anh sy thay dbi tu nhién cua déi
tuong cho trong mo hinh nay. Trong nghién clu 3, khang thé 22B3 chting minh hoat
tinh dugc luc hoc in vivo ¢ céc lidu khang thé sau: 0,01, 0,1, 0,5, va 1,0 mg/kg. Két
hop lai v6i nhau, nhing dir liéu ndy ching minh ring khéng thé 22B3 va khang thé

23C8 ¢6 hiéu qua trong viéc phong ngira GvHD in vivo.

Bénh viém thin luput do mIFNa géy ra

Mb hinh viém thén luput do interferon-alpha (IFNa) gdy ra la m6 hinh chudt
méc bénh luput ban d6 hé théng (systemic luput erythematosus-SLE) trong dé IFNo
duge sir dung dé ddng bd khoi phat va ddy nhanh tién trién cta bénh & thé lai voi
chu6t den New Zealand va chudt tréng New Zealand (NZB/W). M6 hinh chudt
NZB/W la mét mo hinh ¢b dién ctia bénh viém than luput tu phat. Su tién trién bénh ¢
nhiing con chudt nay co thé duoc day nhanh bang cach st dung IFNa ngoai sinh bang
cach st dung cdc vecto adenovirut. M6 hinh viém thén luput nay duoc su dung dé
chung minh hoat tinh cua cac khang thé chu van BTLA theo sang ché.

Mot ngay trudce khi bat dau nghién ciru, nhitng con chudt cai NZB/W muoi mot
tudn tudi duoc sip xép ngiu nhién dya trén trong luong co thé. Chudt dugc phan phéi
vao cac nhom didu tri sau day: (1) Virut lién quan dén LacZ adeno (AAV + 10 mg/kg
ddi chitng isotyp 1gG4 PAA & nguoi (PAA 14 cac dot bién S228P, F234A, va L235A),
(2) IFNo, AAV + 10 mg/kg ddi chitng isotyp IgG4 PAA & ngudi, (3) [FNa AAV + 3
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mg/kg khang thé 22B3, (4) IFNa AAV + 10 mg/kg khang thé 22B3, hoic (5) IFNa
AAV + 50 mg/kg xyclophosphamit. Vao ngay bt dau nghién ctu (Ngay 0), chudt
duoc sir dung mot dn v6i 10" ban sao bd gen (GC) cua AAV biéu hién gen LacZ
(khong bi bénh) hoac IFNa chudt (bi bénh) b'fmg duong tinh mach PBS. Trong nhom
1-4, nhiing con chudt duoc didu tri bang ddi chimg isotyp hodc khing thé 22B3 bing
duong tiém dudi da PBS mdi tudn mdt lan bat dau vao ngay 0. Trong nhom 5, chudt
duoc diéu tri bing xyclophosphamit bang duong tiém trong phiic mac PBS ¢t sau 10
ngay. Cac mAu nude tiéu dugc thu thap tir nhitng con chudt ¢t sau 2 tuan cho dén khi
két thac nghién ctru 6 tuan sau khi bat dau diéu tri. ELISA vi albumin chudt Kamiya
Biomedical™ dugc stt dung dé dinh lugong néng do albumin trong nudc tiéu. Creatinin
nuée tidu duge do bang cach sir dung xét nghiém creatinin bang enzym (Roche
Diagnostics). Albumin ni¢u, mot dau 4n sinh hoc cua chire nidng than, dugc xac dinh la
160 hon 300 pg albumin trén mdi mg creatinin duge phat hién trong nudce tiéu.

Theo cac quy trinh vé co ban nhu dugc md ta & trén, vao tuan thir 4, ty 1& méc
bénh albumin niéu ¢ nhém bi bénh duoc diéu tri bfmg isotyp (IFNa AAV + hlgG4
PAA) dat 100% va duy tri & muc cao cho dén khi két thic nghién ciru, trong khi chudt
duoc didu tri bing LacZ AAV (khong bi bénh) khong cho thdy bt ky ty & mic bénh
albumin niéu. Xyclophosphamit, co thé gay ddc than cip, giy ra sy gia tang tam thoi
albumin niéu & nhtng con chudt bi bénh, nhung ty I¢ mac albumin niéu trong nhom
xyclophosphamit da giam xudng khéng khi két thuc nghién ctu. Khéng thé 22B3 &
mirc 3 mg/kg va 10 mg/kg co thé lam giam ty 1& mic bénh albumin niéu xudng con
50% va 20%, twong ung, vao ngdy 28, va 60% va 70%, tuong g, vao ngay 42.
Nhiing két qua nay chi ra rang khang thé 22B3 c6 thé bao vé chiic ning than trong md
hinh.

Db thi Kaplan-Meier (dit liéu khong duoc hién thi) vé ty 18 phan tram séng sot
trong nghién ctru cho thdy rang su suy thin & nhom bénh dugc didu tri bang isotyp din
dén tu vong bit dau tir ngay 28. Pén cubi nghién ctu, ty 1¢ séng sot trong nhom bi
bénh duge didu tri bang isotyp 1a 60%. Cac nhoém khong bi bénh va dugc didu tri bing
xyclophosphamit cé ty 1€ sng s6t 1a 100%. Nhitng con chudt dugc didu tri bang 10
mg/kg khang thé 22B3 ciing cho thiy ty ¢ séng 100% khi két thac nghién ctu, trong

khi nhitng con chudt dugc didu tri v6i 3 mg/kg cho thiy ty 1é séng 80%. Nhitng két
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qua nay chi ra rang khang thé 22B3 c6 thé phong ngua su tir vong lién quan dén bénh

trong mo hinh.

~ S A R K . . . N
Mo hinh bénh viav nén do imiguimod givy ra

Khé ndng cua khang thé theo sang ché han ché murc do nghiém trong ciia bénh
viém da gibng bénh vay nén c¢é duge khi st dung chét chii van TLR7/8 imiquimod
(IMQ) dugc thir nghiém. Chudt cai B6.SIL-Piprc® Pepc®/Boyl bay tuin tui (s6 danh
phap JAX: 002014), hodc chu¢t HVEM™ (dugc md ta trong Wang et al, J. Clin.
Invest., 115:3, 711-717, March 2005) dugc tiém trong phiic mac bé’mg 3 mg/kg hodc 1
mg/kg khéng thé 22B3 hodc khang thé 25F7, tuong tmg, vao ngay 0, v lung cia
chudt duge cao. Cac con vat duoc tiém dbi ching isotyp higG4 lam mau déi chung.
Vao ngdy 1-3, chudt dugc gdy mé bang isofluran dang hit (VetOne), va sau d6 kem
IMQ 5% (50mg, Fougera) dugc bdi 1én viung da da dugce cao. Vao ngay thir 4, vung da
duoc diéu tri duoc cat bo va phéan tich mtrc d6 nghiém trong ctia bénh va biéu hién gen
lién quan dén viém.

Theo cac quy trinh vé co ban nhu duge moé ta & trén, phén tich mo hoc da ching
minh sy diy 1én cta 16p biéu bi véi sy hoa simg gia va ting stng héa trong cdc nhém
dwoc didu tri bang déi chimg isotyp hIgG4 hodc 1mg/kg khang thé 22B3. Chudt dugc
diéu tri bang 3mg/kg khang thé 22B3 hodc 3mg/kg khang thé 25F7 cho thiy giam
dang ké do day biéu bi, véi mot s6 vung c6 vé binh thuong vé& mat md hoc. Su biéu
hién gen & da dugc phan tich badi qPCR bing cach sir dung iTaq Universal SYBR
Green Supermix (Bio-Rad). Chudt duge diéu tri bang 3mg/kg khing thé 22B3 cho
théy gidm ddng ké su bidu hién ctia IFN typ I (IFNa, IENB) va IFNy, ciing nhu cac gen
dap tng IFN (Isgl5, Mx1, Mx2, Oas2). Phan tich cdc xytokin lién quan dén viée thiét
lap viém da do IMQ gy ra ciing cho thiy su giam déng ké biéu hién IL-22 va 1L-23
trong nhom didu tri bang 3mg/kg khang thé 22B3. Nhiing dir liéu nay chirmg minh
rang cac khéng thé cht van BTLA 22B3 va 25F7 c6 thé lam giam d¢ day biéu bi 6 md

hinh chudt bi bénh viém da gidng bénh vay nén.

Xace dinh epiton

Cac epitop chirc nang cua cac khang thé chu van BTLA theo sang ché dugc xac

dinh bing ELISA, va cac epitop ciu triic duoe xac dinh béng tinh thé hoc tia X.
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Cac phuong phap

ELISA: Epitop chirc nang

Tap hop cac dot bién bé mat sau day cua BTLA da dugc dua riéng lé vao
protein BTLA ¢ nguoi duge dung hop véi Fe (nguoi): D35R, Q37R, Y39E, R42D,
Q43A, E45R, S47H, L49R, D52R, ES5R, E57R, D84R, N65R, H68A, V8OR, K8I1E,
E83R, S88H, K90H, E91H, 195R, E103H, L106R, N108R, R114V, S121Y, N122R,
E125H, HI127E, T130R, Y132R, va T134H.

Su gém két ciia 22B3 va 23C8 duoc xéac dinh béng cach st dung ELISA trong
d6 khéng thé can duoc 1ap ban dd epitop duoc bit giir boi khang thé khang thé bt
dong va sau khi ria, mdi dot bién BTLA dugc 0 ¢ dang ddy pha lodng theo ndng do
ghp 4 14n 4 diém v6i khang thé bat giit va duge phat hién bang thude thir khang Fe
ngudi lién két enzym. Tin hiéu thu dugce duge so séanh giita cdc khang thé va véi cic
khéng thé ddi ching. Céc epitop chirc ndng thuong tu chi ra bing cach giam dang ké
tin hiéu cho mét hodc hai dot bién. Dbi v6i khang thé 25F7, ELISA kep dugc thuc
hién, trong d6 22B3 duoc lam giéng cia ngudi duge lam bat dong, cac dot bién BTLA
duoc bit gitr, va duogc gén két boi 25F7 tho. Didu nay tao ra tin hi¢u manh mé hon

nhiéu va epitop 25F7 ¢6 thé duge xac dinh sau khi loai bo epitop 22B3.

Tinh thé hoc tia X: Epitop cdu triic

Pé xac dinh cic giao dién tuong tac va do do, epitop vat 1y trén BTLA ciia cac
khéng thé khac nhau, BTLA cta nguoi duoc dong két tinh véi phan Fab cia khang thé
theo sang ché va cdu tric tinh thé dugc xdc dinh. T cdu trac tinh thé thu duogc, cac
gbc BTLA nim trong 4,5A cua bat ky nguyén tr khang thé nao duge tinh 1a mot phan
clia epitop (st dung phan mém truc quan héa Pymol). 4,5 angstrom dugc xac dinh tir
tim nguyén tir dén tdm nguyén to. Gdc bat ky véi it nhat mot nguyén t & gan 4,5
angstrom v6i nguyén tir bt ky trong khéng thé 1a mot phan cia epitop.

Hai céu trac 22B3 duge xac dinh trong phtuc hop vo1 BTLA clia nguoi. Pau
tién sir dung Fab khang thé 22B3 ciia thd bd me, duge gin thé histidin va tinh ché
bang dot bién S47H (d6t bién lam 6n dinh) cia BTLA ngudi duoc biéu hién dudi dang
thé dung hop Fc va sau d6 duoc tich ra va tinh ché. Hai protein nay duoc tron véi ty 18
xdp xi ddng mol va dugc sang loc theo cdc md hinh sang loc ¢6 sin trén thi truong dé

két tinh. Cac tinh thé thu dugc va dir liéu nhidu xa duogc thu thap ¢ nguén photon cao.
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Dit liéu nay duge giam va giai quyét bang cach thay thé phan tir va tinh chinh dé tao
thanh cAu tric c6 d6 phan gidi cao cua phirc hgp gitta 22B3 va BTLA. Phirc hop thir
hai 1a giita phién ban thudn thuc i luc (véi cic dot bién HC I56Q/TSTH/GYSA va LC
S9SH) ctia 22B3 duoc lam giéng nhu cta ngudi (phan Fab) va BTLA ngudi. Ching
duoc cing biéu hién, tinh ché dudi dang phitc hop va duoc sang loc twong tw. Ciu tric
v epitop thu dugce 1a twong tu véi cAu tric ban dau.

Cau tric cta 23C8 trong phiic hop thu duge theo cach trong tu nhu phtic hop
22B3 dau tién, cu thé 1a bang cach tinh ché Fab tho b me dugc gin thé His, tron [dn
véi BTLA ngudi S47H monome va két tinh.

Cau tric cta 25F7 trong phirc hop véi BTLA ngudi thu duge theo phirc hop
22B3 thit hai, cu thé 1a bing dong biéu hién, ddng tinh ché va két tinh. Dot bién kép
ctia 25F7 dugce lam gidng nhu ctia ngudi voi kha ning gan két voi BTLA ngudi dugc
cai thién dugc st dung (25F7 duoc lam giéng nhu ctia nguoi dugce st dung dé xé4c dinh
epitop ¢6 cic dot bién & HC S30W/LC E27R).

,
~

Két qua
Khéng thé 22B3: Trong s6 tap hop cac dot bién bé mat BTLA, R42D va H127E

c6 tac dong tiu cuc dang ké dén sy gin két voi khang thé 22B3 cua tho (bao gdm céc
CDR gidng nhu 22B3 nhung c6 khung ctia thd). Céc epitop chirc nang bao gdm Arg &
vi tri 42 va His & vi tri 127 ctia BTLA ngudi (SEQ ID NO:31). Céc gbc BTLA ndm
trong 4,5 dngstrom ctia 22B3 trong phirc hop cdu tric tinh thé gitta BTLA cua nguoi
va 22B3 Fab cua tho, va 13 epitop cau tric, 1a cac gbe sau ddy ciia SEQ ID NO: 31:
Asp & vi tri 35, Gln & vi tri 37 dén Arg ¢ vitri 42, Leu ¢ vi tri 74, Gly & vi tri 76 dén
Cys 0 vitri 79, Arg ¢ vi tri 114, Phe ¢ vi tri 119, Gln ¢ vi tri 120, va Asn & vi tri 122
dén Ser & vi tri 128. Cac gbc BTLA nim trong 4,5 dngstrom ctia 22B3 trong phirc hop
chu tric tinh thé gitta BTLA ngudi va Fab bién thé 22B3 ngudi (HC
I56Q/TSTH/GO8A LC S95H) la Asp & vi tri 35, Gln ¢ vi tri 37 dén Arg ¢ vitri 42, Leu
O vitri 74, Gly ¢ vi tri 76 dén Cys ¢ vitri 79, Arg & vi tri 114, Phe ¢ vi tri 119, Gln &
vi tri 120, Asn & vi tri 122, va Ile & vi tri 124 dén Ser & vi trf 128 cua SEQ ID NO:31.
Trong mot nghién ctiu tuong tu, epitop cau tric cho BTLA gin két HVEM la
cdc axit amin sau cia BTLA: Gln & vi tri 37 dén Arg ¢ vi tri 42, Leu ¢ vi tri 74, Gly &
vitri 76, Thr & vi tri 77, Ser ¢ vi tri 112, Arg ¢ vi tri 114, Asn & vi tri 118, Ser & vi tri

121 dén Ser ¢ vi tri 128, va Thr ¢ vi trf 130. Su tuong dong vé ciu tric gitra khing thé
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22B3 vi HVEM duoc danh gid bing cach dat chong céu trac tinh thé khang thé:BTLA
1én cAu trac tinh thé HVEM:BTLA sédp thing hang cac phan tir BTLA. D léch can
trung binh binh phuong tryc chinh trong viing HVEM chtra cdc gdc axit amin 69-72 va
ving khang thé tuvong tmg duge xé4c dinh [a 1,4 dngstrom.

Khéng thé 23C8: D52R phong bé su gin két cua 23C8 tho (bao gdém cung
HCDR1, HCDR2, HCDR3, LCDRI va LCDR2 la 23C8, c6 LCDR3 cua
QCTYGGVVGSTSDDNP, va co khung ctia thd) véi BTLA nguoi trong ELISA.
Epitop chirc ndng bao gdm Asp & vi tri 52 ctia BTLA nguoi (SEQ ID NO:31). Céac gbe

BTLA nam trong 4,5 dngstrom ctia 23C8 trong phirc hop clu tric tinh thé gitta BTLA
ngudi (S47H) va 23C8 Fab tho, va 1a epitop cdu tric, 1a His & vi trf 46 dén Glu & vi tr
55, Glu & vi trf 103, Pro ¢ vi tri 104, Leu ¢ vi tri 106, Pro ¢ vi trf 107, Thr ¢ vi tri 134
dén Ala & vi trf 139 cia SEQ ID NO:31. Khang thé 23C8 khong bat chude su gan két
cta HVEM.

Khéng thé 25F7: Trong sb tap hop cac dot bién bé mat BTLA, H68A va K61E

¢6 tac dong tiéu cuc dang ké dén sy gin két v6i khang thé 25F7 ciia thé (bao 20m cac
CDR gidng nhu 25F7 nhung c6 khung cua tho). Cac epitop chiic ning bao gom His ¢
vi tri 68, va Lys ¢ vi tri 81, cia BTLA nguoi (SEQ ID NO:31). Cac gbc BTLA nam
trong 4,5 angstrom cua 25F7 trong phtic hop cAu trac tinh thé gitta BTLA ngudi va
bién thé 25F7 Fab dugc lam gidng nhu cta ngudi (HC S30W, LC E27R), va la epitop
cdu trac, 1a Tyr ¢ vitri 62, Ala & vi tri 64 dén His & vi trf 68, Arg ¢ vi tri 85 dén Glu &
vi tri 91, Phe & vi tri 98, va Asn & vi tri 118 ctia SEQ ID NO:31. Khang thé 25F7

khéng bit chude su gan két cia HVEM.
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Trinh ty

HC ciia khang thé 22B3 (SEQ ID NO: 1)
QVQLVQSGAEVKKPGASVKVSCKASGFSLSSYGVSWVRQAPGQGLEWMGAI
SYDGITY YASWAKSRVTMTRDTSTSTVYMELSSLRSEDTAVYYCARGDYYDD
YVYVYALDIWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSQEDPEVQENWY VDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW
QEGNVFSCSVMHEALHNHY TQKSLSLSLG

LC ciia khang thé 22B3 (SEQ ID NO: 2)
EIVLTQSPGTLSLSPGERATLSCQASQSISTALAWYQQKPGQAPRLLIYAASTL
ASGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQGYSSSNLDNVFGGGTKVE
IKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGN
SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

HCVR ciia khing thé 22B3 (SEQ ID NO: 3)
QVQLVQSGAEVKKPGASVKVSCKASGFSLSSYGVSWVRQAPGQGLEWMGAI
SYDGITYYASWAKSRVTMTRDTSTSTVYMELSSLRSEDTAVYYCARGDYYDD
YVYVYALDIWGQGTLVTVSS

LCVR ciia khing thé 22B3 (SEQ ID NO: 4)
EIVLTQSPGTLSLSPGERATLSCQASQSISTALAWYQQKPGQAPRLLIYAASTL
ASGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQGYSSSNLDNVEGGGTKVE
IK |

HC ciia khéng thé 23C8 (SEQ ID NO: 5)
EVQLVESGGGLVQPGGSLRLSCAASGFDISKYNIQWVRQAPGKGLEW VGFIN
YGGSAYYASRAKGRFTISRDDSKNSLYLQMNSLKTEDTAVYYCARGLSNSDL
WGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQE
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DPEVQFNWY VDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCS
VMHEALHNHYTQKSLSLSLG

LC ciia khing thé 23C8 (SEQ ID NO: 6)
DIQMTQSPSSLSASVGDRVTITCQASQSISSWLSWYQQKPGKAPKLLIYRASTL
ASGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQSTYGGVVGSTSDDNPFGGG
TKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC

HCVR ciia khing thé 23C8 (SEQ ID NO: 7)
EVQLVESGGGLVQPGGSLRLSCAASGFDISKYNIQWVRQAPGKGLEWVGFIN
YGGSAYYASRAKGRFTISRDDSKNSLYLQMNSLKTEDTAVYYCARGLSNSDL
WGQGTLVTVSS

LCVR ciia khéng thé 23C8 (SEQ ID NO: 8)
DIQMTQSPSSLSASVGDRVTITCQASQSISSWLSWYQQKPGKAPKLLIYRASTL
ASGVPSRFSGSGSGTDFTETISSLQPEDIATY YCQSTYGGVVGSTSDDNPFGGG
TKVEIK

HC caa khang thé 25F7 (SEQ ID NO: 9)
QVQLVQSGAEVKKPGASVKVSCKASGFSLSTY AMNWVRQAPGQGLEWMGII
SDDGTTYYATWAKGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCARDAGAG
GVQDYLTLWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDH
KPSNTKVDKR VESKYGPPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSQEDPEVQENWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQ
EGNVFSCSVMHEALHNHYTQKSLSLSLG

LC ciia khang thé 25F7 (SEQ ID NO: 10)
DIVMTQSPDSLAVSLGERATINCQASENIYNFLAWYQQKPGQPPKLLIYSASTL
ASGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQGSSNSNIDNPFGGGTKV
BIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
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NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

HCVR ciia khang thé 25F7 (SEQ ID NO: 11)
QVQLVQSGAEVKKPGASVKVSCKASGFSLSTYAMNWVRQAPGQGLEWMGII
SDDGTTYYATWAKGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCARDAGAG
GVQDYLTLWGQGTLVTVSS

LCVR ciia khang thé 25F7 (SEQ ID NO: 12)
DIVMTQSPDSLAVSLGERATINCQASENTYNFLAWYQQKPGQPPKLLIYSASTL
ASGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQGSSNSNIDNPFGGGTKV
EIK

HCDRI ciia khdng thé 22B3 (SEQ ID NO: 13)

GFSLSSYGVS

HCDRI1 ciia khing thé 23C8 (SEQ ID NO: 14)

GFDISKYNIQ

HCDRI ciia khdng thé 25F7 (SEQ ID NO: 15)

GFSLSTYAMN

HCDR2 ciia khang thé 22B3 (SEQ ID NO: 16)

AISYDGITYYASWAKS

HCDR2 ciia khing thé 23C8 (SEQ ID NO: 17)

FINYGGSAYYASRAKG

HCDR2 ciia khang thé 25F7 (SEQ ID NO: 18)

[ISDDGTTYYATWAKG

HCDR3 ciia khang thé 22B3 (SEQ ID NO: 19)

GDYYDDYVYVYALDI

HCDR3 ciia khéng thé 23C8 (SEQ ID NO: 20)

GLSNSDL

HCDR3 ciia khang thé 25F7 (SEQ ID NO: 21)

DAGAGGVQDYLTL

LCDRI ciia khang thé 22B3 (SEQ ID NO: 22)

QASQSISTALA

LCDRI1 ciia khing thé 23C8 (SEQ ID NO: 23)

QASQSISSWLS
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LCDR1 ciia khang thé 25F7 (SEQ ID NO: 24)

QASENIYNFLA

LCDR2 ciia khing thé 22B3 (SEQ ID NO: 25)

AASTLAS

LCDR2 ctia khéng thé 23C8 (SEQ ID NO: 26)

RASTLAS

LCDR2 ciia khang thé 25F7 (SEQ ID NO: 27)

SASTLAS

LCDR3 ciia khdng thé 22B3 (SEQ ID NO: 28)

QQGYSSSNLDNV

LCDR3 ciia khing thé 23C8 (SEQ ID NO: 29)

QSTYGGVVGSTSDDNP

LCDR3 ciia khang thé 25F7 (SEQ ID NO: 30)

QQGSSNSNIDNP

BTLA ngudi (SEQ ID NO: 31)
MKTLPAMLGTGKLFWVFFLIPYLDIWNIHGKESCDVQLYIKRQSEHSILAGDPF
ELECPVKYCANRPHVTWCKLNGTTCVKLEDRQTSWKEEKNISFFILHFEPVLP
NDNGSYRCSANFQSNLIESHSTTLY VIDVKSASERPSKDEMASRPWLLYRLLP
LGGLPLLITTCFCLFCCLRRHQGKQNELSDTAGREINLVDAHLKSEQTEASTRQ
NSQVLLSETGIYDNDPDLCFRMQEGSEVYSNPCLEENKPGIVYASLNHSVIGPN
SRLARNVKEAPTEYASICVRS

BTLA chudt Balbe (SEQ ID NO: 32)
MKTVPAMLGTPRLFREFFILHLGLWSILCEKATKRNDEECEVQLNIKRNSKHS
AWTGELFKIECPVKYCVHRPNVTWCKHNGTIW VPLEVGPQLYTSWEENRSVP
VEVLHFKPIHLSDNGSYSCSTNENSQVINSHSVTIHVRERTQNSSEHPLITVSDIP
DATNASGPSTMEERPGRTWLLYTLLPLGALLLLLACVCLLCFLKRIQGKEKKP
SDLAGRDTNLVDIPASSRTNHQALPSGTGIYDNDPWSSMQDESELTISLQSERN
NQGIVYASLNHCVIGRNPRQENNMQEAPTEYASICVRS

BTLA chudt C57BL6 (SEQ ID NO: 33)
MKTVPAMLGTPRLFREFFILHLGLWSILCEKATKRNDEECPVQLTITRNSKQSA
RTGELFKIQCPVKYCVHRPNVTWCKHNGTICVPLEVSPQLYTSWEENQSVPVFE
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VLHFKPIHLSDNGSYSCSTNFNSQVINSHSVTIHVTERTQNSSEHPLITVSDIPDA
TNASGPSTMEERPGRTWLLYTLLPLGALLLLLACVCLLCFLKRIQGK
EKKPSDLAGRDTNLVDIPASSRTNHQALPSGTGIYDNDPWSSMQDESELTISLQ
SERNNQGIVYASLNHCVIGRNPRQENNMQEAPTEYASICVRS

BTLA khi cynomolgus (SEQ ID NO: 34)
MKTLPAMLGSGRLFWVVFLIPYLDIWNIHGKESCDVQLYIKRQSYHSIFAGDP
FKLECPVKYCAHRPQVTWCKLNGTTCVKLEGRHTSWKQEKNLSFFILHFEPV
LPSDNGSYRCSANFLSAIIESHSTTLYVTDVKSASERPSKDEMASRPWLLYSLL
PLGGLPLLITTCFCLFCFLRRHQGKQNELSDTTGREITLVDVPFKSEQTEASTRQ
NSQVLLSETGIYDNEPDFCFRMQEGSEVYSNPCLEENKPGITY ASLNHSIIGLNS
RQARNVKEAPTEYASICVRS

ADN lim vi du dé biéu hi¢n chudi ning SEQ ID NO:1 (SEQ ID NO: 35) ciia
khang thé 22B3
caggtgcagetggtgeagtetggggctgaggtgaagaagectggggccetcagtgaaggtticetgeaaggeatetggatte
tcectcagtagetatggagtgagetgggtgegacaggeccctggacaagggettgagtggatgggagecatta gttatgat
ggtattacatactacgegagetgggegaaaageagagtcaccatgaccagggacacgiceacgageacagietacatgga
gctgageagectgagatetgaggacacggeegigtattactgtgegagaggggactactacgatgattatgttatgttatge
tttagacatctggggecagggeaccctggtcaccgtetectcagetictaccaagggeecatcggetieee gctagegeect
gctccaggageacctecgagageacageegecctgggctgectggtcaaggactacttececgaaccggigacggtgte
gtggaactcaggegecetgaccageggegtgeacaccttcecggetgteetacagtecteaggactetacteectcageag
cgtggtgaccgtgeecteccageagettgggeacgaagacctacacctgeaacgtagatcacaageecageaacaccaag
gtggacaagagagttgagtccaaatatggteececatgeecacectgeccageacctgaggeegeegggggaccatcagt
ctteetgttecceccaaaacccaaggacacteteatgatetcceggaceectgaggteacgtgegtggtggiggacgigage
caggaagacccegaggtccagttcaactggtacgtggatggegtggaggtgeataatgecaagacaaagecgegggage
agcagttcaacagcacgtaccgtgtggteagegtecteaccgtectgeaccaggactggetgaacggeaaggagtacaag
tgeaaggtctccaacaaaggecteecgtectceatcgagaaaaccatetccaaagecaaagggeageeccgagageeac
aggtgtacaccctgeccccatccecaggaggagatgaccaagaaccaggtcagectgacetgectggieaaaggettetac
ccecagegacatcgecgtggagtgggaaageaatgggeagecggagaacaactacaagaceac geeteecgtgetggac
tecgacggcetecttetteetetacageaggetaaccgtggacaagageaggtggeaggaggggaatgieticteatgeteeg

tgatgcatgaggetetgeacaaccactacacacagaagagectetecetgtetetgggt
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ADN 1am vi du dé biéu hién chudi nhe SEQ ID NO:2 (SEQ ID NO: 36) ciia khing
thé 22B3
Gaaattgtgttgacgcagtctccaggeaccetgtetitgtctecaggggaaagagecacectetcctgecaggeeagieaga
gcattagtactgcattagcctggtaccagcagaaacctggccaggctccCaggctcctcatctatgctgcatccactctggca
tctggcatcccagacaggttcagtggcagtgggtctgggaoagacttcactctcaccatcagcagactggagcctgaagatt
ttgcagtgtattactgtcaacagggttatagtagtagtaatcttgataatgtttteggcggagggaccaaggtggagatcaaae
ggacogtggctgcaccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgct
gaataacttctatcccagagaggcea}aagtacagtggaaggtggataaegccctocaatcgggtaactcccaggagagtgt
cacagagcaggacagcaaggacageacctacageetcageageacectgacgetgageaaageagactacgagaaaci

caaagtctacgectgegaagtcacccatcagggectgagetegecegteacaaagageticaacag ggagagtgc

ADN lam vi duy dé bidu hién chudi ning SEQ ID NO:5 (SEQ ID NO: 37) ciia
khéng thé 23C8
gaggtgcagctggtggagtctgggggaggcttggtccagcctggagggtccctgagactctcctgtgcagcctctggattc
gacatcagtaagtacaacatccaatgggtccgccaggctceagggaaggggctggagtgggttggcttcattaattatggtg
gtagcgeatactacgegagecgggegaaaggeagattcaccatetcaagagatgaticaaagaacteactglatctgeaaat
gaacagcctgaaaaccgaggacacggeegtgtattactgtgetagaggactaagtaatagegacetetggggeeagegea
ccetggteaccgtetectcagettctaccaagggececateggtettcecgetagegeectgetecaggageaceteegagag
cacagccgecctgggetgectggtecaaggactacttceccgaaccggtgacggtgtegiggaacteaggegeeetgacea
gcggcgtgcaoaccttcccggctgtcctacagtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagca
gettgggeacgaagacctacacctgeaacgtagatcacaageecageaacaccaaggtggacaagagagtigagtecaa
atatggtcccccatgeccaccetgeecageacctgaggecgeegggggaccatcagtetieetgttceecccaaaacceaa
ggacactctcatgatctceeggaccectgaggteacgtgegtggtggtggacgtgagecaggaagaceecgaggtecagt
tcaactggtacgtggatggegtggaggtgcataatgecaagacaaageegegggaggageagiicaacageacgtacegt
gtggtcagegtecteacegtectgeaccaggactggetgaacggeaaggagtacaagigeaaggteiccaacaaaggect
Cccgtcctccatcgagaaaaccatctccaaagccaaagggcagccccgagagccacaggtgtacaccctgcccccatccc
aggaggagatgaccaagaaccaggtcageetgacctgectggtcaaaggettctacceeagegacatcgeeglggagtyg
ggaaagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctaca
geaggctaaccgtggacaagageaggiggeaggaggggaatgtettcteatgetecgtgatgeatgaggetetgeacaac

cactacacacagaagagccteteectgtetetgggt
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ADN lam vi du dé biéu hién chudi nhe SEQ ID NO:6 (SEQ ID NO: 38) ciia khang
thé 23C8
gacatccagatgacccagtcteeatceteectgictgeatctgtaggagacagagteaccateactigecaggeeagteaga
gcattagtagttggttatcctggtatcagcagaaaccagggaaagcccctaagctcotgatctacagggcatccactctggca
tctggggtcccatcaaggttcagtggaagtggatctgggacagattttactttcaccatcagcagcctgcagcotgaagatatt
gcaacatattactgtcaatccacttatggtggtgttgttggcagtactagtgatgataatcctttcggcggagggaccaaggtg
gagatcaaacggaccgtggctgcaccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcotctgtt
gtgtgcctgctgaataacttctatcccagagaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactccc
aggagagtgtcacagageaggacageaaggacageacctacagectcageageacectgacgetgageaaageagact
acgagaaacacaaagtctacgectgegaagteacecatcagggectgagetegeeegtcacaaagageticaacaggeg

agagtec

ADN lam vi du dé biéu hién chudi ning SEQ ID NO:9 (SEQ ID NO: 39) cia
khéng thé 25F7
caggtgcagetggtgcagictggggctgaggtgaagaagectggggccteagtgaaggtitectgeaaggeatetggattc
tccctcagtacctatgeaatgaactgggtgegacaggeccetggacaagggetigagtggatgggaatcattagtgatgatg
gtaccacatactacgcgacctgggcgaaaggcagagtcaccatgaccagggacacgtccacgagcacagtctacatgga
getgageagectgagatctgaggacacggecgtgtattactgtgegagagatgetggtgetggtggigtccaagactactta
accttgtggggccagggcaccctggtcaccgtctcctcagcttctaccaagggcccatcggtcttcccgctagcgccctgct
ccaggagceacctccgagageacagecgeectgggetgectggtcaaggactacticcecgaaccggtgacggtgiegts
gaactcaggegecctgaccageggegtgeacacctteceggetgtectacagtectcaggactetacieectcageagegt
ggtgaccgtgecctecageagettgggeacgaagacctacacetgeaacglagatcacaageecageaacaccaaggtyg
gacaagagagttgagtccaaatatggtcccccatgcccaccctgcccagcacctgaggccgcogggggaccatcagtctt
cctgttceccecaaaacccaaggacactcteatgateteecggaceectgaggteacgtgegtggtggtggacgtgageea
ggaagaccccgaggtecagttcaactggtacgtggatggegtggaggtgeataatgecaagacaaageegeggeagea
geagttcaacagcacgtacegtgtggteagegtecteaccgtectgeaccaggactggetgaacggeaaggagtacaagt
gcaaggtctccaacaaaggectecegtectecatcgagaaaaccateiccaaagecaaagggeageeccgagageeaca
ggtgtacaccctgeccecatcecaggaggagatgaccaagaaccaggteagectgacctgeetggteaaaggeteetace
ccagcgacatcgecgtggagtgggaaageaatgggeagecggagaacaactacaagaceacgeeteeegtgetggact
ccgacggctecttcttectetacageaggetaacegtggacaagageaggtggeaggaggggaatgeetteteatgeteegt

gatgcatgaggctctgeacaaccactacacacagaagagecteteectgtetetgggt
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ADN 1am vi du dé biéu hién chudi nhe SEQ ID NO:10 (SEQ ID NO: 40) cia
khing thé 25F7

Gacatcgtgatgacccagtctccagactecctggetgtgtetctgggegagagggeeaccatcaactgeeaggeeagiga
gaatatttacaactttttggcctggtaccagcagaaaccaggacagcctcctaagctgctcatttactCtgcatccactctggca
t.ctggggtccctgaccgattcagtggcagcgggtctgggacagatttcactctcaccatcagcagcctgcaggctgaagatg
tggcagtttattactgtcaacagggttctagtaatagtaatattgataatcctttcggcggagggaocaaggtggagatcaaac
ggaccgtggctgcaccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaaotgcotctgttgtgtgcctgct
gaataaottotatcccagagaggccaaagtacagtggaaggtggataacgccctccaatcgggtaaotoceaggagagtgt
cacagagcaggacagcaaggacageacctacagectcageageacceetgacgetgageaaageagactacgagaaaca

caaagtctacgectgegaagtcacccatcagggecetgagetegeec gtcacaaagagcttcaacaggggagagtgc

HVEM nguoi (SEQ ID NO: 41)
MEPPGDWGPPPWRSTPKTDVLRLVLYLTFLGAPCYAPALPSCKEDEYPVGSEC
CPKCSPGYRVKEACGELTGTVCEPCPPGTYIAHLNGLSKCLQCQMCDPAMGL
RASRNCSRTENAVCGCSPGHFECIVQDGDHCAACRAYATSSPGQRVQKGGTES
QDTLCQNCPPGTFSPNGTLEECQHQTKCSWLVTKAGAGTSSSHWVWWFLSGS
LVIVIVCSTVGLIICVKRRKPRGDVVKVIVSVQRKRQEAEGEATVIEALQAPPD
VTTVAVEETIPSFTGRSPNH
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YEU CAU BAO HO

1. Khang thé gin két chat lam giam lympho bao B va T (B and T Lymphocyte
Attenuator-BTLA) bao gdm HCDR1 c6 trinh ty axit amin SEQ ID NO: 13, HCDR2 c6
trinh tu axit amin SEQ ID NO: 16, HCDR3 c¢6 trinh tu axit amin SEQ ID NO: 19,
LCDRI1 c¢6 trinh tu axit amin SEQ ID NO: 22, LCDR2 ¢¢ trinh ti axit amin SEQ ID
NO: 25, va LCDR3 ¢ trinh tu axit amin SEQ ID NO: 28.

2. Khang thé theo diém 1, trong d6 khang thé nay bao gdm ving bién doi cua chudi
ning (HCVR) ¢6 trinh ty axit amin SEQ ID NO: 3, va ving bién doi cia chubi nhe
(LCVR) ¢6 trinh tu axit amin SEQ ID NO: 4.

3. Khang thé theo diém 1, trong d6 khang thé nay bao gdm chudi ning (HC) c6 trinh
ty axit amin SEQ ID NO: 1 va chudi nhe (LC) ¢ trinh ty axit amin SEQ ID NO: 2.

4. Khang thé gén két BTLA bao gom HCDRI c6 trinh tu axit amin SEQ ID NO: 14,
HCDR2 ¢6 trinh ty axit amin SEQ ID NO: 17, HCDR3 c¢6 trinh ty axit amin SEQ ID
NO: 20, LCDR1 c6 trinh tu axit amin SEQ ID NO: 23, LCDR2 ¢6 trinh ty axit amin
SEQ ID NO: 26, va LCDR3 ¢ trinh ty axit amin SEQ ID NO: 29.

5. Khang thé theo diém 4, trong d6 khang thé nay bao gdbm ving bién d6i ciia chudi
nang (HCVR) ¢6 trinh tu axit amin SEQ ID NO: 7, va vung bién d6i cta chudi nhe
(LCVR) ¢6 trinh ty axit amin SEQ ID NO: 8.

6. Khang thé theo diém 4, trong d6 khéng thé nay bao gdm chudi nang (HC) c6 trinh
tu axit amin SEQ ID NO: 5 va chudi nhe (LC) c6 trinh tu axit amin SEQ ID NO: 6.

7. Khang thé gén két BTLA bao gom HCDRI ¢6 trinh ty axit amin SEQ ID NO: 15,
HCDR2 ¢6 trinh tu axit amin SEQ ID NO: 18, HCDR3 ¢6 trinh tu axit amin SEQ ID
NO: 21, LCDRI1 ¢6 trinh tu axit amin SEQ ID NO: 24, LCDR2 ¢ trinh ty axit amin
SEQ ID NO: 27, va LCDR3 ¢6 trinh ty axit amin SEQ ID NO: 30.
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8. Khang thé theo diém 7, trong d6 khang thé nay bao gdbm ving bién dbi cua chudi
ning (HCVR) c6 trinh ty axit amin SEQ ID NO: 11, va vung bién d6i ctia chudi nhe
(LCVR) ¢6 trinh ty axit amin SEQ ID NO: 12.

9. Khang thé theo diém 7, trong d6 khang thé nay bao gdm chudi nang (HC) c6 trinh
ty axit amin SEQ ID NO: 9, va chudi nhe (LC) ¢6 trinh ty axit amin SEQ ID NO: 10.

10. Dugc pham chira khang thé theo diém bat ky trong s6 cac diém tir 1 d@én 9, va mot

hoac nhiéu chét mang, chét pha loang, hodc ta dugc dugc dung.

11. Phan tir ADN bao gdm polynuceotit ma hoa trinh tur axit amin SEQ ID NO: 1, 2, 5,
6, 9 hoac 10.

12. Té bao dong vét c6 vi duge phan 14p bao gdm phan tir ADN theo diém 11,
13. Quy trinh san xuit khang thé bao gdm cac budc: a) nudi cdy té bao dong vat c6 vl
dugc phan 1ap theo diém 12 trong cac diéu kién sao cho khang thé nay duoc biéu hién,

va b) thu hdi khang thé dugc biéu hién.

14. Khang thé c6 thé thu dugc tir quy trinh theo diém 13.
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s Gly

Phe

Val

190

vVal

Lys

Gly

Gly

15

Thr

Trp

Ala

Tyr

o O
g
w

Trp

Pro

Thr

Thr

Pro

175

Thr

Tyr

Pro S

Ala

Tyr

Met

Lys

Met
80

5 Ala

Gly

Ser

Ala

Val

160

Val

Gly
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225

Val

Thr

Glu

Lys

Ile

Pro

Leu

Asn

385

Arg

Leu

Phe

Pro

Val

Thr

290

val

Ser

Pro

Val

370

Gly

Asp

Trp

His

<210>
<211>

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn
435

10
217

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Pro

Ser

Glu

420

His

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

230

Pro

@]
=<
P

Trp

Leu

310

Gly

Glu

Tyr

Asn

390

Phe

Thr

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro S

375

Asn T

Leu

Val

Gln

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr
360

Tyxr

Phe

Lys 3

440

45150

Val
265

Leu

Arg

345

Lys

Lys

Ser

Ser
425

Asp
250

Asp

Gly

> Asn S

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg
410

Cys S

Leu

12

Thr

Val

Val

Leu

315

Ser

Pro

Gln

Thr
395

Leu

Ser

Ser

Glu

Thr

300

Asn

Ser

Gln

vVal

Pro

Thr

Val

Leu

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

val

Met

Ser
445

Tle

Glu

270

His

Arg

Glu

Tyxr

350

Leu

Trp

Asp

His
430

Leu

Glu

Thr

Thr

Glu

Leu

Glu

Gly

249

- Arg

Pro

Ala

Val

Tyr
320

5 Thr

Cys

Ser

Asp
400

5 Ser

Ala
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<212>
<213>

<220>
<223>

<400>

Asp

1

Glu

Leu

Tyr

Glu

Ile

Val

Lys

Arg
145

Lys

Ile

Arg

Ala

Ser

50

Gly

Asp

Asp

Ala

Ser

130

Glu

Ser

Leu

Val

PRT

Trinh tu

cédu truc

10

Val

Ala

Trp
35

Ala S

Ser

Val

Asn

Ala

115

Gly

Ala

Gln

Tyr

Met

Thr

20

Tyxr

Gly

Ala

Pro

100

Pro

Thr

Glu

Ser
180

Ala

nhdn tao

tdng hop

Thr

(63

Ile

Gln

Thr

Thr

vVal

85

Phe

Ser

Ala

val

Ser

165

Thr

Cys

Gln

Leu

Asp

70

Tyr

Gly

Val

Gln

150

Val

Leu

Glu

Ala

55

Phe

Tyr

Gly

Phe

Val

135

Trp

Thr

Thr

val

Pro

Gln

Pro

40

Ser

Thr

Cys

Gly

Ile

120

Val

Lys

Glu

Leu

Thr

45150

Asp

Ala

25

Gly

Gly

Leu

Thr

105

Phe

Cys

Val

Gln

Ser
185

Ser

10

Ser

Gln

Val

Thr

Gln

90

Lys

Pro

Leu

Asp

Asp

170

Lys

Gln

13

Leu

Glu

Pro

Pro

Gly

Val

Pro

Leu

Asn

155

Ser

Ala

Gly

Ala

Pro

Asp

60

Ser

Ser

Glu

Ser

Asn

140

Ala

Lys

Asp

Leu

vVal

Ile

Arg

Ile

Asp

125

Asn

Leu

Asp

Tyr

Ser

Tyr

30

Leu

Phe

Leu

Asn

Lys

110

Glu

Phe

Glu
190

Ser

Leu

15

Asn

Leu

Gln

9]
{®
=

\C
w

Arg

Gln

Tyr

Ser

Thr

175

Lys

Pro

Gly

Phe

Ile

-~ Gly

Ala
80

~ Asn

Thr

Leu

Pro

Gly

160

Tyr
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Thr Lys
210

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

<220>
<223>

<400>

Gln Val
1

Ser Val

Ala Met

Gly Ile
50

Gly Arg

Glu Leu

Arg Asp

Gln Gly

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

220>
<223>

195

Ser Phe

11
121
PRT
Trinh tu
Céu truc

11

Gln Leu

Lys Val
20

Asn Trp
35

Ile Ser

Val Thr

Ser Ser

Ala Gly
100

Thr Leu
115

12
110
PRT
Trinh tu

Cau truc

200

45150

Asn Arg Gly Glu Cys

nhén tao

tdng hop

vVal Gln

Ser Cys

Val Arg

Asp Asp

Met Thr

70

Leu Arg
85

Ala Gly

Val Thr

nhé&n tao

tdng hop

215

Ser

Lys

Gln

Arg

Ser

Gly

Val

Ala

Ala

490

Thr

Asp

Glu

Val

Ser
120

Pro

Thr

Thr

Asp

Gln

105

Ser

Gly

Tyr

Ser

Thr

90

Asp

14

val

Phe

Gln

Tyr

Thr

75

Ala

Tyr

Lys

Gly

Ala

60

Ser

Val

Leu

205

Lys

Leu

Thr

Thr

Tyr

Thr

Pro

Ser

30

Glu

Trp

Val

Tyr

Leu
110

Gly

Thr

Trp

Tyr

Cys
95

Trp

Ala

Tyr

Met

Lys

Met

80

Ala

Gly
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<400>

Asp

Glu

Leu

Tyr S

Ser
65

Glu

Ile

Ile

Arg

Ala

Gly

Asp

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

<220>
<223>

<400>

12

Val

Ala

Trp

35

Ala

Val

Asn

13
10
PRT

Met

Thr

20

Tyr

Ser

Ala

Pro
100

Trinh tu

JoiE

~
o

[
w

u truc

Gly Phe Ser Leu

1

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

<220>
<223>

<400>

14
10
PRT

Trinh tu

Cdu truc

14

Gly Phe Asp Ile

1

Thr

Ile

Gln

Thr

Thr

Val

85

Phe

nhédn tao

téng hop

Gln

Asn

Gln

Leu

Asp

Tyr

Gly

Lys

Ala

Phe

Tyr

Gly

Pro

Gln

Pro

40

Ser

Thxr

Cys

Gly

45150

Asp

Ala

Gly

Gly

Leu

Thr
105

Ser

10

Ser

Gln

Val

Thr

Gln
90

Ser Ser Tyr Gly Val Ser

5

nhédn tao

téng hop

10

Ser Lys Tyr Asn Ile Gln

5

10

15

Leu

Glu

Pro

Pro

Ile

75

Gly

Val

Ala

Asn

Pro

Asp

60

Ser

Glu

vVal

Ile

Ser

wn
[0}
=

Ile

Ser

Tyr

30

Leu

Phe

Leu

Asn

Lys
110

Leu
15

Gln

Ser
95

Phe

Ile

Gly

Ala

80

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

<220>
<223>

<400>

15
10
PRT
Trinh tu

Cau truc

15

Gly Phe Ser Leu

1

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

<220>
<223>

<400>

16
PRT
Trinh ty

Céu trac

16

Ala Ile Ser Tyr

1

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

<220>
<223>

17
16
PRT
Trinh tu

Céu tric

Phe Ile Asn Tyr

1

<210>
<211>

<212>

<213>

<400>

18
16
PRT
Trinh tu

Cau truc

18

Ile Ile Ser Asp

1

45150

nhé&n tao

tdng hop

Ser Thr Tyr Ala Met Asn
5 10

nhan tao

tdéng hop

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

5 10

nhé&n tao

tdng hop

Gly Gly Ser Ala Tyr Tyr Ala Ser Arg Ala Lys Gly

5 10

nh&n tao

tdéng hop

Asp Gly Thr Thr Tyr Tyr Ala Thr Trp Ala Lys Gly

5 10

16

15

15

15
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

19
15
PRT
Trinh tu

CAu truc

19

Gly Asp Tyr Tyr

1

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

<220>
<223>

<400>

20

.

PRT
Trinh tuy

Ciu truc

20

Gly Leu Ser Asn

1

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

<220>
<223>

<400>

21
13
PRT
Trinh tuy

Céu truc

21

Asp Ala Gly Ala

1

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

<220>
<223>

<400>

22
11
PRT
Trinh tu

C&u truc

Gln Ala Ser Gln

1

<210>

23

45150

nhé&n tao

téng hop

Asp Asp Tyr Val Tyr Val Tyr Ala Leu Asp Ile
5 10 15

nhén tao

tdng hop

(9]

Ser Asp Leu

83}

nhé&n tao

téng hop

Gly Gly Val Gln Asp Tyr Leu Thr Leu
5 10

nhé&n tao

tdéng hop

Ser Ile Ser Thr Ala Leu Ala
5 10

17
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<211>
<212>
<213>

<220>
<223>

11
PRT
Trinh tu

Ciu truc

]
w

Gln Ala Ser Gln

1

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

<220>
<223>

<400>

24

11

PRT
Trinh tu

Cau truc

24

Gln Ala Ser Glu

1

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

<220>
<223>

<400>

Ala Ala Ser Thr

1

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

<220>
<223>

<400>

26

]
1

PRT
Trinh tu

Céu truc

26

Arg Ala Ser Thr

1

<210>
<211>

27
7

nhan tao

tdng hop

Ser Ile Ser Ser Trp Leu Ser

5

nhé&n tao

tdng hop

Asn Ile Tyr Asn Phe Leu Ala

nhén tao

tdng hop

Leu Ala Ser
5

nhadn tao

tdng hop

Leu Ala Ser
5

45150

10

10

18
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<212>
<213>

<220>
<223>

<400>

PRT
Trinh tu

C4u truc

27

Ser Ala Ser Thr

1

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

<220>
<223>

<400>

28

12

PRT
Trinh ty

ciu trac

28

Gln Gln Gly Tyr

1

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

<220>
<223>

<400>

29
16
PRT
Trinh tu

Céu truc

29

Gln Ser Thr Tyr

1

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

<220>
<223>

<400>

30
12
PRT
Trinh tu

Ciu truc

30

Gln Gln Gly Ser

1

<210>
<211>
<212>

31
289
PRT

45150

nhédn tao

tdng hop

Leu Ala Ser
5

nhan tao

téng hop

Ser Ser Ser Asn Leu Asp Asn Val
5 10

nh&n tao

tdng hop

Gly Gly Val Val Gly Ser Thr Ser Asp Asp Asn Pro
5 10 15

nhéan tao

tdng hop

Ser Asn Ser Asn Ile Asp Asn Pro
5 10

19
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<213>

<400>

Met
1

Phe

Leu

Asn

65

Lys

Phe

Tyr

Thr

Lys

145

Leu

Cys

Glu

Lys

Phe

Ala

50

Arg

Leu

Phe

Arg

Thr

130

Asp

Gly

Leu

Arg

Ala

Homo

31

Thr

Leu

Asp

Gly

Pro

Glu

Ile

Cys

115

Leu

Glu

Gly

Arg

Glu

195

Ser

sapiens

Leu

Ile

20

Val

Asp

His

Asp

Leu

100

Ser

Tyxr

Met

Leu

Arg

180

Ile

Thr

Pro

Pro

Gln

Pro

Val

Arg

His

Ala

Val

Ala

Pro

165

His

Asn

Arg

Ala

Tyx

Leu

Phe

Thr

70

Phe

Asn

Thr

Ser

150

Leu

Leu

Gln

Met

Leu

Tyr

Glu

55

Trp

Thxr

Glu

Phe

Asp

135

Arg

Leu

Gly

Val

Asn

Leu

Asp

Ile

40

Leu

Ser

Pro

Gln

120

Val

Pro

Ile

Lys

Asp

200

Ser

Lys

Glu

Lys

Trp

Val

105

Ser

Lys

Trp

Thr

Gln

185

Ala

Gln

45150

Thr Gly
10

Trp Asn

Arg Gln

Cys Pro

Leu Asn
75

Lys Glu
90

Leu Pro
Asn Leu
Ser Ala
Leu Leu

155

Thr Cys
170

Asn Glu

His Leu

Val Leu

20

Lys

Ile

Ser

Val

60

Gly

Ile

Phe

Leu

Lys

Leu

Leu

His

Thr

Lys

Asp

Glu

125

Glu

Arg

Cys

Ser

Ser

205

Ser

Phe

His

Tyr

Thr

Asn

Asn

110

Arg

Leu

Leu

Asp

190

Glu

Glu

Trp

15

Lys

Ser

Pro

Leu

Thr

Gln

Thr

val

Glu

Ile

s Ala

5 Val

80

Ser

Ser

Pro
1690

2 Cys

Ala

Thr

Gly
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210

Ile Tyr Asp
225

Glu Val Tyr

Tyr Ala Ser

Arg Asn Val
275

Ser

<210> 32

<211> 306

<212> PRT
<213>

<400> 32
Met Lys Thr

1

Phe Phe Ile

Thr Lys Arg
35

Asn Ser Lys
50

Pro Val Lys
65

Asn Gly Thr

Ser Trp Glu

Asn

Ser

Leu

260

Lys

vVal

Leu
20

Tyr

Ile

Glu
100

Asn

Glu

Mus musculus

Pro

His

Asp

Ser

Trp
85

Asn

Pro
230

Pro

Ala

Ala

Leu

Glu

Ala

Val

Arg

215

Asp

Cys

Ser

Pro

Met

Gly

Glu

Trp

55

His

Pro

Ser

Leu

Leu

Val

Thr
280

Leu

Leu

Thr

Arg

Leu

val

Gly

Trp
25

s Glu

Gly

Pro

Glu

Pro
105

45150

Phe

Glu

250

Gly

Tyr

Thr

10

Val

Glu

Asn

Val

90

Val

21

Arg

235

Asn

Pro

Ala

Pro

Ile

Gln

Leu

Val

75

Gly

Phe

220

Lys

Ser

Arg

Leu

Leu

Phe

60

Thr

Pro

Val

Gln

Pro

Ser

Ile
285

Leu

Cys

Asn

Lys

Trp

Gln

Leu

Glu

Gly Il

Arg

27

Phe

Glu

30

Tle

Ile

Cys

Leu

His
110

Gly

N
w
n

Leu

Arg
15

Lys

Tyr
95

Phe

Ser
2490

e Val

Ala

Arg

Glu

Ala

5 Arg

Cys

; His

80

Thr
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Pro

Asn

Arg

145

Pro

Gly

Leu

Gly

Ser

val

Glu

Arg
305

Ile

Ser

130

Thr

Asp

Arg

Leu

Lys

210

Asp

Thr

Glu

Tyr

Asn

290

Ser

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

His

115

Gln

Gln

Ala

Thr

Leu

185

Glu

Ile

Gly

Leu

Ala

275

Asn

33
306
PRT

Leu S

Val

Asn

Thr

Trp

180

Ala

Lys

Pro

Ile

Thr

260

Met

Ile

Ser

Asn

165

Leu

Cys

Lys

Ala

Tyr

245

Ile

Leu

Gln

Mus musculus

Asp

Ser

150

Ala

Leu

Val

Pro

Ser

230

Asp

Ser

Asn

Glu

Asn

Ser

135

Glu

Tyr

Cys

Ser
215

Leu

His

Ala
295

Gly

120

His

His

Gly

Thr

Leu

200

Asp

Arg

Asp

Gln

Cys

280

Pro

Ser

Pro

Pro

Leu

185

Leu

Leu

Thr

Pro

Ser

265

Val

Thr

45150

Tyr

Leu

Ser

170

Leu

Cys

Ala

Asn

Trp

250

Ile

Glu

22

Ser

Thr

Ile

155

Thr

Pro

Phe

Gly

His

235

Ser

Arg

Gly

Tyr

Cys 8

Ile

140

Thr

Met

Leu

Leu

Arg

220

Gln

Ser

Asn

Arg

Ala
300

Val

Glu

Gly

Lys

205

Asp

Ala

Met

Asn

Asn

285

Ser

Thr

Val

Ser

Glu

Ala

190

Arg

Thr

Leu

Gln

Gln

270

Pro

Ile

Asn

Arg

AsSp

Arg

175

Leu

Ile

Asn

Pro

Asp

255

Gly

Arg

Cys

Phe

Glu

Pro

Leu

Gln

Leu

Ser

240

Glu

Ile

Gln

Val
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<400>

33

Met Lys Thr

1

Phe

Thr

Pro
65

Asn

Pro

Asn

Arg

145

Pro

Gly

Leu

Gly

Phe

Lys

Val

Gly

Trp

Ile

Ser

130

Thr

Asp

Arg

Leu

Lys
210

Ile

Arg

35

Lys

Lys

Thr

Glu

His

115

Gln

Gln

Ala

Thr

Leu

195

Glu

Val

Leu
20

Asn

Gln S

Tyr

Ile

Glu

100

Leu

Val

Asn

Thr

Trp

180

Ala

Lys

Pro

His

Asp

Cys
85

Asn

Ser

Ile

Asn
165

Leu

c

Cys

Lys

Ala

Leu

Glu

Ala

Val

70

Val

Gln

Asn

Ser

150

Ala

Leu

Val

Pro

Gly

Glu

Arg

55

Pro

Ser
135

Glu

Tyr

Cys

Ser
215

. Leu

Leu

Cys

490

Thr

Arg

Leu

val

Gly

120

His

His

Gly

Thr

Leu

200

Asp

45150

Gly

Trp

25

Pro

Gly

Pro

Glu

Pro

105

Ser

Ser

Pro

Pro

Leu

185

Leu

Leu

Thr

10

Ser

Val

Glu

Val

90

Val

Tyxr

Val

Leu

Ser

170

Leu

Cys

Ala

23

Pro

Ile

Gln

Leu

Val

75

Ser

Phe

Ser

Thr

Ile

155

Thr

Pro

Phe

Gly

Arg

Leu

Leu

Phe

60

Thr

Pro

Val

Cys

Ile

140

Thr

Met

Leu

Leu

Arg
220

Leu

Cys

Thr

&

Lys

Trp

Gln

Leu

Ser

125

His

vVal

Glu

Gly

Lys

205

Asp

Phe

Glu

30

Ile

Leu

His

110

Thr

Val

Ser

Glu

Ala

190

Arg

Thr

Arg
15

Thr

> Gln

Lys

Tyr

95

Phe

Asn

Thr

Asp

Arg

175

Leu

Ile

Asn

Glu

5 Ala

Arg

Cys

Thr

Lys

Phe

Glu

Ile

160

Pro

Leu

Gln

Leu
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Glu

Arg
305

Asp

Thr

Glu

Tyr

Asn

290

Ser

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

<400>

Ile

Gly

Ala
275

Asn

34
289
PRT

Pro

Ile

Thr

260

Ser

Met

Ala

Tyr

245

Ile

Leu

Gln

Ser

230

Asp

Ser

Glu

Ser

Asn

Leu

His

Ala
295

Macaca fascicularis

34

Met Lys Thr

1

Val

Phe

Phe

Cys

Ala

50

Arg

Leu

Leu

Asp

35

Gly

Pro

Leu

Ile

20

Val

Asp

Gln

Gly

Pro

Pro

Gln

Pro

Val

Arg
85

Ala

Tyr

Leu

Phe

Thr

70

His

Met

Leu

Tyr

Lys

55

Trp

Thr

Arg

Asp

Gln

Cys

280

Pro

Leu

Asp

Ile

40

Leu

Cys

Thr

Pro

Val

Thr

Gly

Ile

25

Lys

Glu

Lys

Trp

45150

Asn

Trp

250

Glu

Ile

Glu

Ser

10

Trp

Arg

Cys

Leu 2

Lys
90

24

Arg

Gly

Tyr

Gly

Asn

Gln

Pro

Gln

Gln

Ser

Arg

Ala
300

Arg

Ile

Val
60

Gly

Glu

Ala

Met

Asn
285

Ser

Leu

His

Tyr

45

Lys

Thr

Lys

Leu

Gln

Gln

270

Pro

Ile

Phe

His

Tyr

Thr

Asn

Pro

Asp

255

Gly

Arg

Trp

15

Lys

Ser

Cys

Leu S

95

Ser

2490

Glu

Ile

Gln

vVal

Glu

Ile

Ala

; Val

80

58/65



Phe

Tyxr

Thr

Lys

145

Leu

Phe

Gly

Glu

Ile

225

Glu

Tyr

Arg

Phe

Arg

Thr

130

Asp

Gly

Leu

Arg

Ala

210

Tyr

Val

Ala

Asn

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

Ile

Cys

115

Leu

Glu

Gly

Arg

Glu

195

Ser

Asp

Tyr

Ser

val

275

35
1347
ADN

Trinh tu nhdn tao

Leu

100

Ser

Tyr

Leu

Arg

180

Ile

Thr

Asn

Ser

Leu

260

Lys

His

Ala

Val

- Ala

Pro

165

His

Thr

Arg

Glu

Asn
245

Asn

Glu

Phe

Asn

Thr

Ser

150

Leu

Gln

Leu

Gln

Pro

230

Pro

Ala

Glu

Phe

Asp

135

Arg

Leu

Gly

val

Asn

215

Asp

Ser

Pro

Pro

Leu

120

val

Pro

Ile

Lys

Asp

200

Ser

Phe

Leu

Ile

Thr
280

45150

vVal

105

Ser

Lys

Trp

Thr

Gln

185

Val

Cys

Ile
265

Glu

Leu

Ala

Ser A

Leu

Thr C

170

Asn

Pro

Val

Phe

Glu

250

Gly

Tyxr

25

Pro S

Ile

Leu

155

Glu

Phe

Leu

Arg

235

Asn

Leu

Ala

Ile

Ser

140

Tyr

Phe

Leu

Lys

Leu

220

Met

Lys

Asn

Ser

Asp

Glu

125

Glu

Cys

Ser

Gln

Ser

Ile
285

Asn

110

Ser

Arg

Leu

Leu

Asp

190

Glu

Axrg
270

Cys

Gly

His

Pro

Leu

Phe

175

Thr

Gln

Thr

Ser

Ser

Ser

Pro

1690

Cys

Thr

Thr

Gly

Gly Ser

le Ile

Gln

Val

Arg
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<
<

[RSIN ]
[NSIN ]

>

0
3> Céau

<400> 35
caggtgcagce

tcctgcaagdg
cctggacaag
agctgggcga
gagctgagca
tacgatgatt
gtctectcag
acctccgaga
acggtgtcgt
cagtcctcag
acgaagacct
gttgagtcca
ccatcagtcet
gaggtcacgt
tacgtggatg
agcacgtacc
gagtacaagt
aaagccaaag
atgaccaaga
gcegtggagt
ctggactccyg
caggagggga
cagaagagcc
<210> 36

<211> 651
<212> ADN
<213>

<220>

trac tdng hop

tggtgcagtce

catctggatt

ggcttgagty

aaagcagagt

gcctgagate

atgtttatgt

cttctaccaa

gcacagccge

ggaactcagg

gactctactc

acacctgcaa

aatatggtce

tecctgttcce

gcgtggtggt

gcgtggaggt

gtgtggtecag

gcaaggtcte

ggcagcccey

accaggtcag

gggaaagcaa

acggctcctt

atgtcttcte

tctccectgte

tggggctgag

ctcecctcagt

gatgggagcc

caccatgacc

tgaggacacg

ttatgcttta

gggccecateg

cctgggetge

cgcccectgacce

cctcagceagce

cgtagatcac

cccatgccca

cccaaaaccce

ggacgtgagc

gcataatgcc

cgtectcacce

caacaaaggc

agagccacag

cctgacctge

tgggcagcecy

cttcctctac

atgctccgtyg

tctgggt

Trinh tuw nhé&n tao

45150

gtgaagaagc

agctatggag

‘attagttatg

agggacacgt

gccgtgtatt

gacatctggyg

gtcttececge

ctggtcaagg

agcggcgtge

gtggtgaccy

aagcccagcea

ccctgcccag

aaggacactc

caggaagacc

aagacaaadc

gtcctgcacc

ctcecgtect

gtgtacaccc

ctggtcaaag

gagaacaact

agcaggctaa

atgcatgagg

26

ctggggcectce

tgagctgggt

atggtattac

ccacgagcac

actgtgcgag

gccagggcac

tagcgecctyg

actacttccc

acaccttcce

tgccctecag

acaccaaggt

cacctgaggce

tcatgatctc

ccgaggtcca

cgcgggagga

aggactggct

ccatcgagaa

tgcccceate

gcttctaccce

acaagaccac

ccgtggacaa

ctctgcacaa

agtgaaggtt

gcgacaggcce

atactacgcg

agtctacatg

aggggactac

cctggtcacce

ctccaggage

cgaaccggtyg

ggctgtecta

cagcttgggc

ggacaagaga

cgceggggga

ccggacccect

gttcaactgg

gcagttcaac

gaacggcaag

aaccatctcc

ccaggaggag

cagcgacatc

gccteccgtyg

gagcaggtgy

ccactacaca

120

180

240

300

360

420

480

540

600

780

840

500

960

60/65



<223> Céu

<400> 36
gaaattgtgt

ctctcctgece
ggccaggcte
aggttcagtg
gaagattttg
ttcggcggag
ttccegeeat
aacttctatc
aactcccagg
accctgacgc
catcagggcce
<210> 37

<211>

<212>
<213>

ADN

<220>

<223> Céu

<400> 37
gaggtgcagc

tcctgtgcag
ccagggaadyg
agccgggega
caaatgaaca
aatagcgacc
ccatcggtet
ggctgcectgy
ctgaccagcyg
agcagcgtgy

gatcacaagc

1323

trac téng hop

tgacgcagtc

aggccagtca

ccaggetect

gcagtgggtce

cagtgtatta

ggaccaaggt

ctgatgagca

ccagagaggc

agagtgtcac

tgagcaaagc

tgagctcgcec

tccaggcace

gagcattagt

catctatgct

tgggacagac

ctgtcaacag

ggagatcaaa

gttgaaatct

caaagtacad

agagcaggac

agactacgag

cgtcacaaag

Trinh tuy nhédn tao

trac tdng hop

tggtggagtc

cctctggatt

ggctggagtyg

aaggcagatt

gcctgaaaac

tctggggcca

tcccgetage

tcaaggacta

gcgtgcacac

tgaccgtgce

ccagcaacac

tgggggagge

cgacatcagt

ggttggctte

caccatctca

cgaggacacyg

gggcaccctyg

gcecctgctece

cttcecceccgaa

ctteccgget

ctccagcagce

caaggtggac

45150

ctgtctttgt
actgcattag
gcatccactc
ttcactctca
ggttatagta
cggaccgtgyg
ggaactgect
tggaaggtgg
agcaaggaca
aaacacaaad

agcttcaaca

ttggtccagce
aagtacaaca
attaattatg
agagatgatt
gccgtgtatt
gtcaccgtct
aggagcacct
ccggtgacgg
gtcctacagt
ttgggcacga

aagagagttyg

27

ctccagggga

cctggtacca

tggcatctgg

ccatcagcag

gtagtaatct

ctgcaccatc

ctgttgtgtyg

ataacgccecet

gcacctacag

tctacgcctyg

ggggagagtyg

ctggagggte

tccaatgggt

gtggtagcgc

caaagaactc

actgtgctag

cctcagcectte

ccgagageac

tgtcgtggaa

cctcaggact

agacctacac

agtccaaata

aagagccacc

gcagaaacct

catcccagac

actggagcct

tgataatgtt

tgtcttcatce

cctgctgaat

ccaatcgggt

cctcagcagce

cgaagtcacc

cctgagactce

ccgecagget

atactacgcg

actgtatctyg

aggactaagt

taccaagggc

agccgeectyg

ctcaggcgcece

ctactccctc

ctgcaacgta

tggtccccea

60

120

180

540

600

651

180

240

300

360

420
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tgcccacccet
aaacccaadyg
gtgagccagg
aatgccaaga
ctcaccgtec
aaaggcctcce
ccacaggtgt
acctgcctgg
cagccggaga
ctctacagca
tccgtgatgce
ggt

<210> 38
<211> 663
<212> ADN
<213>

<220>

<223> Ciu

<400> 38
gacatccaga

atcacttgcce
gggaaagccc
aggttcagtyg
gaagatattg
gatgataatc
tctgtcttca
tgcctgctga
ctccaatcgg
agcctcagea
tgcgaagtca

tgc

gccecagcace

acactctcat

aagaccccga

caaagccgcy

tgcaccagga

cgtcctecat

acaccctgcee

tcaaaggctt

acaactacaa

ggctaaccgt

atgaggctct

tgaggccgec

gatctcccgg

ggtccagttc

ggaggagcag

ctggctgaac

cgagaaaacc

cccatcccag

ctaccccagce

gaccacgcct

ggacaagagc

gcacaaccac

Trinh ty nhé&n tao

trac tdng hop

tgacccagtce

aggccagtca

ctaagctcct

gaagtggatce

caacatatta

ctttecggcgg

tcttcecgea

ataacttcta

gtaactccca

gcaccctgac

cccatcaggyg

tccatcectee

gagcattagt

gatctacagg

tgggacagat

ctgtcaatcc

agggaccaag

atctgatgag

tcccagagag

ggagagtgtc

gctgagcaaa

cctgagetceg

45150

gggggaccat
acccctgagg
aactggtacg
ttcaacagca
ggcaaggagt
atctccaaag
gaggagatga
gacatcgcecyg
ceccgtgetygy
aggtggcagy

tacacacaga

ctgtctgcat
agttggttat
gcatccacte
tttactttca
acttatggtyg
gtggagatca
cagttgaaat
gccaaagtac
acagagcagyg
gcagactacyg

cccgtecacaa

28

cagtcttcet

tcacgtgcgt

tggatggegt

cgtaccgtgt

acaagtgcaa

ccaaagggca

ccaagaacca

tggagtggga

actccgacgg

aggggaatgt

agagcctcte

ctgtaggaga
cctggtatceca
tggcatctgg
ccatcagcag
gtgttgttygy
aacggaccgt
ctggaactgce
agtggaaggt
acagcaagga
agaaacacaa

agagcttcaa

gttcccecca

ggtggtggac

ggaggtgcat

ggtcagegte

ggtctccaac

gccceccgagag

ggtcagectyg

aagcaatggyg

ctccttette

cttctcatgce

cctgtetcectyg

cagagtcacc

gcagaaacca

ggtcccatca

cctgecagect

cagtactagt

ggctgcacca

ctctgttgtyg

ggataacgcc

cagcacctac

agtctacgcce

caggggagad

720

780

840

900

60

120

180

240

540

600

660

663
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<210> 39

<211> 1341
<212> ADN
<213>

<220>

<223> Céu

<400> 39
caggtgcagce

tcctgcaagg

cctggacaag

acctgggcga

gagctgagca

gctggtggty

tcagcttcta

gagagcacag

tcgtggaact

tcaggactct

acctacacct

tccaaatatg

gtcttecctgt

acgtgcgtgg

gatggcgtgyg

taccgtgtygg

aagtgcaadgg

aaagggcagc

aagaaccagyg

gagtgggaaa

tccgacggcet

gggaatgtct

agcctctcece

Trinh ty nhén tao

trac tdng hop

tggtgcagtce
catctggatt
ggcttgagtg
aaggcagagt
gcctgagatce
tccaagacta
ccaagggcce
ccgcectggy
caggcgecct
actccctecag
gcaacgtaga
gtcccecatg
tcceeccaaa
tggtggacgt
aggtgcataa
tcagcgtect
tctccaacaa
cccgagagcec
tcagcctgac
gcaatgggca
ccttettect
tctcatgcte

tgtctetggg

tggggctgay

ctcectcagt

gatgggaatc

caccatgacc

tgaggacacyg

cttaaccttg

atcggtcttce

ctgcctggte

gaccagcggc

cagcgtggtyg

tcacaagccc

cccaccctge

acccaaggac

gagccaggaa

tgccaagaca

caccgtccetyg

aggcctcececg

acaggtgtac

ctgcctggte

gccggagaac

ctacagcagg

cgtgatgcat

t

45150

gtgaagaagc
acctatgcaa
attagtgatg
agggacacgt
gcegtgtatt
tggggccagy
ccgctagcege
aaggactact
gtgcacacct
accgtgecct
agcaacacca
ccagcacctg
actctcatga
gaccccgagyg
aagccgcggyg
caccaggact
tccteccateg
accctgceccc
aaaggcttcet
aactacaaga
ctaaccgtgg

gaggctctge

29

ctggggccte

tgaactgggt

atggtaccac

ccacgagcac

actgtgcgag

gcaccctggt

cctgetccag

tccccgaace

tccecggetgt

ccagcagctt

aggtggacaa

aggccgecygy

tctceecggac

tccagttcaa

aggagcagtt

ggctgaacygy

agaaaaccat

catcccagga

accccagega

ccacgcctce

acaagagcag

acaaccacta

agtgaaggtt

gcgacaggcee

atactacgcg

agtctacatg

agatgctggt

caccgtctcecce

gagcacctee

ggtgacggty

cctacagtcc

gggcacgaay

gagagttgag

gggaccatca

ccctgaggte

ctggtacgtyg

caacagcacyg

caaggagtac

ctccaaagcec

ggagatgacc

catcgeegtg

cgtgctggac

gtggcaggag

cacacagaag

660

720

780

840

960

1020

1080

1140

1200

1260

1320
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<210> 40

<211> 651
<212> ADN
<213>

<220>

<223> Céu

<400> 40
gacatcgtga

atcaactgce
ggacagccte
cgattcagtg
gaagatgtgg
ttcggcggag
ttcccgeeat
aacttctatc
aactcccagg
accctgacgce
catcagggcce
<210> £1

<211> 283
212>
<213>
<400> 41
Met Glu

Lys Thr Asp

Pro Cys

val Gly

50

Glu Ala Cys

Trinh ty nhén tao

trac téng hop

tgacccagtc
aggccagtga
ctaagctgct
gcagecgggte
cagtttatta
ggaccaaggt
ctgatgagca
ccagagaggce
agagtgtcac
tgagcaaagc

tgagctcgec

sapiens

Pro

val

20

Ala

Glu Cys Cys

Gly Asp

Pro Ala

tccagactcc
gaatatttac
catttactct
tgggacagat
ctgtcaacag
ggagatcaaa
gttgaaatct
caaagtacag
agagcaggac
agactacgag

cgtcacaaag

Trp Gly

Leu Arg Leu Val

Leu
40

Pro Lys

Gly Glu Leu Thr Gly

Pro S

45150

ctggetgtgt
aactttttgg
gcatccactc
ttcactctca
ggttctagta
cggaccgtgy
ggaactgcct
tggaaggtgyg
agcaaggaca
aaacacaaag

agcttcaaca

Pro Pro
10

Pro

Leu Tyr Leu

Cys Lys

Ser Pro

Cys

Thr Val Cys

30

ctctgggcga
cctggtacca
tggcatctygg
ccatcagcag
atagtaatat
ctgcaccatc
ctgttgtgtyg
ataacgccct
gcacctacag
tctacgcectyg

ggggagagtyg

Trp Arg Ser

Thr Phe Leu

30

Glu Asp Glu
45

Gly Tyr Arg
60

Glu Pro Cys

gagggccace

gcagaaacca

ggtccctgac

cctgcagget

tgataatcct

tgtcttcatce

cctgectgaat

ccaatcgggt

cctcagcagce

cgaagtcacc

Q

Thr

Pro

Gly Ala

Pro

Tyr

vVal

Pro Pro

60

120
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65

Gly

Gln

Arg

Val

Ser

145

Leu

Glu

Gly

Val

225

val

Ala

Ile

Thr

Met

Thr

Gln

130

Pro

Cys

Glu

Leu

210

Lys

Gln

Leu

Pro

Tyr

Cys

Glu

115

Asp

Gly

Gln

Cys

Gly

195

val

Arg

Arg

Gln

Ser
275

Ile

Asp

100

Asn

Gly

Gln

Asn

Gln
180

Thr S

Ile

Arg

Lys

Ala

260

Phe

Ala

85

Pro

Ala

Asp

Arg

His

Val

Lys

Arg G

245

Pro

Thr

70

His

Ala

Val

Val
150

s Pro

Gln

Ser

Ile

Pro

230

Pro

Gly

Leu

Met

Cys

Cys

135

Gln

Pro

Thr

Val

215

Arg

Glu

Asp

Arg

Asn

Gly

Gly

120

Ala

Gly

Lys

His

200

Cys

Gly

Ala

Ser
280

45150

Gly

Leu

105

Cys

Ala

Gly

Thr

Cys

185

Trp

Ser

Asp

Glu

Thr

265

Pro

Leu
90

Arg

Cys

Gly

Phe

170

Ser

Val

Thr

Val

Gly

2590

Thr

Asn

31

75

Ala

Pro

Arg

Thr

155

Ser

Trp

Trp

Val

Val

235

Glu

Val

His

Lys

Ser

Gly

Ala
140

Glu S

Pro

Leu

Trp

Gly

220

Lys

Ala

Ala

Cys

Arg

His

125

Tyxr

Asn

Val

Phe

205

Leu

val

Thr

Val

Leu

Asn

110

Phe

Ala

Gln

Gly

Thr

190

Leu

Ile

Ile

val

Glu
270

Gln
95

Thr S

Asp

Ser

Ile

Val

Ile

255

Glu

80

Cys

Ser

; Ile

Thr
160

- Leu

: Ala

Gly

Cys

Ser

240

Glu

Thr
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