(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0048276
(51202101 C07K 16/28; A61P 37/06; A61K 39/395; (13) B
A61P 37/00

(21) 1-2022-05885 (22) 22/02/2021
(86) PCT/US2021/018989 22/02/2021 (87) WO 2021/173471 02/09/2021
(30) 62/983,093 28/02/2020 US
(45) 25/07/2025 448 (43) 25/11/2022 416A

(73) ELILILLY AND COMPANY (US)
Lilly Corporate Center, Indianapolis, Indiana 46285, United States of America

(72) ALLAN, Barrett (US); BOYLES, Jeffrey Streetman (US); BUDELSKY, Alison Lee
Sim (US); NA, Songqing (US); RUBTSOVA, Kira Vladimirovna (US); ZHANG,
Guifeng (US).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) KHANG THE KHANG CD19 NGUGIL, DUGC PHAM CHUA KHANG THE NAY
VA QUY TRINH SAN XUAT KHANG THE NAY



(21) 1-2022-05885

(57) Sangché dé cap dénkhang thé gan két CD19 ngudi (“khang thé khang CD19 nguoi”
hodc “khéng thé khang CD19 ctia nguoi”), ché phdm chira khang thé khang CD19 ngudi
nay, va quy trinh san xut khang thé khang CD19 ngudi nay.


CVH140
Textbox
(57)

CVH140
Textbox
(21)    1-2022-05885


48276

Linh vwe ky thuat dwoc dé cap

Sang ché dé cap dén khang thé gin két CD19 ngudi (“khang thé khang CD19 ngudi”
hodc “khang thé khang CD19”), ché phdm chua khang thé khang CD19 ngudi nay, va
phuong phép sir dung khang thé khang CD19 nguoi nay.

Tinh trang ky thuit cia sang ché

Té bao B c6 thé tao ra khang thé chdng lai cac khang nguyén khac nhau va do do
déng vai tro quan trong trong dép tmg mién dich dich thé. Ngoai ra, cac té bao B ciing hoat
d6ng nhu céc t& bao trinh dién khang nguyén (antigen presenting cells - APC) va tiét ra cac
xytokin. Té bao B biéu hién thu thé t& bao B (B cell receptor - BCR) trén mang té bao cta
chiing; va BCR cho phép té bao B lién két v&i khang nguyén cu thé, khang nguyeén nay sé
bat ddu dap tng khang thé. R4i loan didu hoa cac t& bao B ¢6 lién quan dén mét loat cac

roi loan.

Khang nguyén té bao lympho B & ngudi CD19 (con duoc goi la Cum biét hoa 19,
khang nguyén bé mit té bao lympho B B4. Khang nguyén bé mit té bao T Leu-12, hoic
CVID3) 1a mdt protein xuyén mang dugc biéu hién rong rai trong tat ca cac giai doan phat
trién cua té bao B cho dén giai doan biét héa cudi ciia nd thanh twong bao. Vi thé, CD19
nguoi la d4u chuin chung té bao B. CD19 dugce tim thay ciing v6i CD21, mot thu thé bd
thé va v6i CD81, mét thanh vién cta ho tetraspan (Carter, et al., Immunol. Res. 26: 45-54,
2002). CD19 1a mot dong thu thé dbi véi BCR va hoat dong nhw mét protein thich tmg dé
thu nap céc protein truyén tin hiéu trong té bao chit dén phirc hop BCR. CD19 can thiét
cho cac chirc ning binh thuong ctia té bao B va tham gia vao cac dap ung da dang cta té

bao B, bao gdm su ton tai, ting sinh, hoat hoa va biét hoa cuia té bao B.

Khang thé khang CD19 ngudi di duge md ta trude day va dang dugc thir nghiém
trong c4c thir nghiém lam sang. Nhiéu khang thé khang CD19 & nguoi da biét 1a khang thé
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lam suy giam té bao B; vi du, inebilizumab (con dugce goi 1a MEDI-551) va tafasitamab
(con dugc goi 1a MOR208 hodc XmAb5574) trong cac thir nghiém 1am sang Giai doan II1,
loncastuximab trong thir nghiém 1am sang Giai doan II, 4G7SDIE va DI-B4 trong thir
nghiém 14m sang Giai doan I, déu dugc bao cao 1 khang thé 1am suy giam té bao B (Cree,
et al., Lancet. 394(10206):1352-1363, 2019; Kellner, et al., Leukemia. 27(7):1595-1598,
2013; Kaplon, et al., MAbs. 12(1): 1703531, 2020; Seidel, et al., Mol. Ther. 24(9):1634-
43,2016; W0O2007076950).

Obexelimab (con duoc goi 1a XmAb5871) 1a khang thé dugc thiét ké Fe gén két voi
ca CD19 va FeyRIIb, va te ché chire nang té bao B bang cach tham gia vao viée truyén tin
hiéu thu thé FeyRIIb e ché (Szili, et al., Mabs. 6(4): 991-999, 2014). Tuy nhién, su gin
két 4i luc cao cta obexelimab véi FeyRIIb c¢6 thé din dén viéc gén két khong dac hiéu véi
cac loai té bao khac. O ngudi bénh, obexelimab duoc béo céo 1a c6 thoi gian ban hity ngén,
v6i Tin 143,5 + 1,0 ngay; va giam sb lugng té bao B ngoai vi clia con ngudi, véi mire giam
trung binh khoang 30 - 40% so v&i muc co ban (Jaraczewska-Baumann, et al., European
League Against Rheumatism (EULAR) 2015 Annual Meeting Poster: 4 Phase 1b/2a Study
of the Safety, Tolerability, Pharmacokinetics and Pharmacodynamics of XmAb®3871 in
Patients  with  Rheumatoid — Arthritis, June 12, 2015, san c¢c6 tai
https://investors.xencor.com/static-files/0017dcf1-deb2-46eb-93{f-90bal 64ec50c).

Do d6, van can c6 cac khang thé khang CD19 nguoi thay the c6 kha ning gan ket
va tc ché dic hiéu té bao B cua ngudi, ma khong lam suy kiét ching, dé diéu tri cac rdi

loan lién quan dén té bao B.
Ban chit ki thuat ciia sang ché

Séang ché @& cap dén khang thé gén két CD19 ngudi va e ché dép tng té bao B (vi
du, ting sinh, hoat héa, va biét hoa) ma khong lam suy kiét té€ bao B (tuc 13, “khang thé
khang CD19 ngudi khong lam suy kiét”). Khang thé khang CD19 nguoi khong lam suy
kiét nhu vay c6 thé duoc sir dung dé diéu tri cac rdi loan lién quan dén té bao B, vi du,
bénh tw mién, ma khéng phé huy cac té bao mién dich quan trong d6, va do d6 tranh dugc

tinh trang suy giam mién dich dong thoi c¢6 van de€, tc cheé mien dich lau dai va céc bién

2

2/105



48276

ching khéc do suy giam té bao B. Khang thé khang CD19 ngudi dugc cung clp & day co
mot hodc nhidu trong sb cac dic tinh sau day: 1) gin két voi CD19 nguoi (va doi khi 1a
CD19 ctia khi cynomolgus) vé6i cac 4i lic lién két va/hodc ty 18 lién két va phan ly mong
mubn, 2) gén két ddc hiéu v6i té bao B cia ngudi va tic ché su tang sinh, hoat héa va/hoic
biét hoa té bao B chinh cta ngudi, 3) khong lam suy kiét t& bao B ctia nguoi, 4) dwoc ndi
b6 héa thanh té bao B cua ngudi, 5) nguy co sinh mién dich thap, 6) tinh ky nudc thip,
va/hodc 7) tinh dn dinh, d6 hoa tan, do nhét va dic diém duoc dong hoc tét dé phat trién
va st dung trong didu tri cac rdi loan tu mién. Nhu duoc mé ta bén dudi, khi so sanh song
song, khang thé khang CD19 ctia ngudi Cb3f nhuw vay dugc chiing minh 1a gén két cac té
bao B ctia nguoi voi dd dac hiéu cao trong xét nghiém mau toan phﬁn, trong khi obexelimab
cho thiy su gén két khong dac hiéu véi bach cau trung tinh cta nguoi ngoai viée gin két
t& bao B. Vi bach cdu trung tinh 13 loai té bao bach ciu phong pht nh4t & ngudi, nén sy
gén két khong dic hidu vé6i bach cau trung tinh c6 thé giai thich cho thoi gian ban hiy ngén
ctia obexelimab duoc quan sat thiy & bénh nhan. Ngoai ra, trong thir nghiém chét theo
chwong trinh cia té bao B in vitro, obexilimab dugc chimg minh 1 gy ra qua trinh chét
theo chwong trinh cua té bao B so cdp & ngudi theo cach phu thude vao lidu lwong, trong
khi khang thé khang CD19 ctia ngudi Cb3f khong gay ra qua trinh chét theo chuong trinh

cua cac t€ bao B so cap cia nguoi trong cung mdt thir nghiém.

Theo mdt khia canh, sang ché dé cap dén khang thé khang CD19 nguoi khong lam
suy kiét méi. Theo mdt s6 phuwong 4n, khang thé khang CD19 ngudi 1a khang thé nguoi

hoan toan.

Theo mot sb phuong an, sang ché @& cép dén khang thé gin két CD19 ngudi, trong
d6 khang thé nay bao gdm ving thay déi chudi nang (VH) va ving thay dbi chudi nhe
(VL), trong @6 VH bao gém vung xac dinh tinh bd tro chudi nang (HCDR) HCDRI,
HCDR2, va HCDR3, va VL bao gém vung xéac dinh tinh bb tro chudi nhe (LCDR) LCDRI,
LCDR2, va LCDR3, trong ¢6 HCDR1 gbém ¢6 SEQ ID NO: 29, HCDR2 gdm c6 SEQ ID
NO: 30, HCDR3 gbm ¢6 SEQ ID NO: 31, LCDR1 gém c¢6 SEQ ID NO: 32, LCDR2 gdm
¢6 SEQ ID NO: 33, va LCDR3 gdm c6 SEQ ID NO: 34. Theo mét s6 phwong 4n, khéng
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thé khang CD19 ngudi bao gdm VH gdm c6 SEQ ID NO: 37 va VL gém c6 SEQ ID NO:
41,

Theo mdt sb phuong an, khang thé khang CD19 ngudi c6 isotyp IgG1 hodc 1gG4
nguoi. Theo mot s6 phuong 4n, khang thé khdang CD19 ngudi 6 isotyp IgG4 ngudi. Theo
mdt s6 phuong 4n, khéng thé khang CD19 ngudi c¢6 ving ban 18 IgG4 ngudi dugc cai bién
gdm dot bién S228P> (theo phuong phép danh s6 chi muc EU), ma lam gidm sy trao dbi
nhanh Fab ctia IgG4 in vivo (xem Labrijn, et al., Nat. Biotechnol. 2009, 27(8):767). Theo
mot sé phuong 4an, khang thé khang CD19 nguoi c6 isotyp IgG1 ngudi. Theo mot s6
phuong an, khang thé khang CD19 ctia ngudi ¢6 ving Fe IgG1 cta ngudi da duoc cai bién
ma da lam gidm hodc loai bo cac chiic nang tac dong Fc, chéng han nhu doc tinh t& bao
phu thudc vao khang thé (ADCC) va doc té bao phu thude vao bd thé (CDC). Khang thé
nhu vay dugc goi la khang thé “vo hiéu tac dong IgG1”.

Theo mot s6 phuong 4n, khang thé khang CD19 ngudi c6 isotyp IgG4 ngudi. Vi du,
theo mot sd phwong 4n, khang thé nay bao gdm chudi nang (HC) gbm c6 SEQ ID NO: 35
va chudi nhe (LC) gdm c6 SEQ ID NO: 39. Theo mét s6 phuong 4n, khang thé c6 isotyp
IgG1 nguoi. Vi du, theo mot s6 phuong 4n, khang thé nay bao gdbm HC gdm c6 SEQ ID
NO: 50 va LC gdm c6 SEQ ID NO: 39. Theo mét sb phuong an, khang thé 1a khéng thé vo
hiéu tac dong IgG1. Vi du, theo mot s6 phuong 4n, khang thé nay bao gbm HC gdm c6
SEQ ID NO: 52 va LC gém c6 SEQ ID NO: 39.

Theo mdt sb phuong an, sang ché @& cap dén manh khang thé (vi du, Fab hodc scFv)
gin két CD19 ngudi, trong d6 manh khang thé nay bao gdm VH va VL, trong &6 VH bao
gdm HCDR1, HCDR2, va HCDR3, va VL bao gém LCDR1, LCDR2, va LCDR3, trong
d6 HCDR1 bao gdbm SEQ ID NO: 29, HCDR2 gdém c6 SEQ ID NO: 30, HCDR3 gdm ¢6
SEQ ID NO: 31, LCDR1 gdm ¢6 SEQ ID NO: 32, LCDR2 gbém c¢6 SEQ ID NO: 33, va
LCDR3 gdm c¢6 SEQ ID NO: 34. Theo mot s6 phwong an, manh khang thé bao gdbm VH
gbém ¢6 SEQ ID NO: 37 va VL gbm c6 SEQ ID NO: 41.

Sang ché ciing d cép dén khang thé gin két CD19 ngudi, trong d6 khang thé nay
bao gdm VH va VL, trong d6 VH bao gdm HCDR1, HCDR2, va HCDR3, va VL bao gdm
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LCDR1, LCDR2, va LCDR3, trong d6 HCDR1 gém c6 SEQ ID NO: 29, HCDR2 gdm ¢6
SEQ ID NO: 30, HCDR3 gdm c6 SEQ ID NO: 31, LCDR1 gdm c6 SEQ ID NO: 43,
LCDR2 gdm ¢6 SEQ ID NO: 44, va LCDR3 gdm c6 SEQ ID NO: 45. Theo mdt sé phuong
an, khang thé khang CD19 ngudi bao gdbm VH gdm ¢6 SEQ ID NO: 37 va VL gdm c6 SEQ
ID NO: 48. Theo mdt s6 phuong an, khang thé c6 isotyp IgG4 ngudi. Vi dy, theo mot sb
phuong an, khang thé nay bao gdbm HC gdm c6 SEQ ID NO: 35 va LC gbm c6 SEQ ID
NO: 46. Theo mdt sb phuong 4n, khang thé c6 isotyp IgG1 nguoi. Vi dy, theo mdt s6
phuong 4n, khang thé nay bao gdm HC gdm c6 SEQ ID NO: 50 va LC gdm c6 SEQ ID
NO: 46. Theo mdt s6 phuong 4n, khang thé 1a khéng thé vo hiéu tic dong IgG1. Vi du,
theo mot sb phuong 4n, khéng thé nay bao gdbm HC gdm c6 SEQ ID NO: 52 va LC gdm
¢6 SEQ ID NO: 46.

Theo mét sb phuwong an, sang ché dé cap dén manh khéng thé (vi du, Fab hodc scFv)
gén két CD19 nguoi, trong d6 manh khéng thé niy bao gom VH va VL, trong d6 VH bao
gdm HCDR1, HCDR2, va HCDR3, va VL bao gdm LCDR1, LCDR2, va LCDR3, trong
d6 HCDR1 gdm c6 SEQ ID NO: 29, HCDR2 gdm c¢6 SEQ ID NO: 30, HCDR3 gom c6
SEQ ID NO: 31, LCDR1 gdm c¢6 SEQ ID NO: 43, LCDR2 gém c6 SEQ ID NO: 44, va
LCDR3 gdm c6 SEQ ID NO: 45. Theo mot s6 phuong 4n, manh khéng thé bao gbm VH
gdm c¢6 SEQ ID NO: 37 va VL gdm c¢6 SEQ ID NO: 48.

Sang ché ciing d& céap dén khang thé gin két CD19 nguoi, trong d6 khang thé nay
bao gém VH va VL, trong 36 VH bao gém HCDR1, HCDR2, va HCDR3, va VL bao gém
LCDRI1, LCDR2, va LCDR3, trong d6 HCDR1 gbm c¢6 SEQ ID NO: 15, HCDR2 gbém c6
SEQ ID NO: 16, HCDR3 gdm c6 SEQ ID NO: 17, LCDR1 gdm c6 SEQ ID NO: 18,
LCDR2 gdm ¢6 SEQ ID NO: 19, va LCDR3 gdm ¢6 SEQ ID NO: 20. Theo mot s phuong
an, khang thé khang CD19 nguoi bao gdm VH gdm c6 SEQ ID NO: 23 va VL gom c6 SEQ
ID NO: 27. Theo mdt s6 phwong 4n, khéng thé cé isotyp IgG4 ngudi. Vi duy, theo mot sd
phuong 4n, khang thé nay bao gdm HC gém c¢6 SEQ ID NO: 21 va LC gdm c6 SEQ ID
NO: 25. Theo mdt sd phuong an, khang thé c6 isotyp IgG1 ngudi. Theo mot sb phuong an,
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khang thé 12 khang thé vo hiéu tic dong IgG1. Vi dy, theo mot s6 phuong 4n, khang thé
ndy bao gdm HC gdm c¢6 SEQ ID NO: 54 va LC gdm c6 SEQ ID NO: 25.

Theo mot sé phuong 4n, sang ché dé cap dén manh khang thé (vi du , Fab hoac
scFv) gan két CD19 ngudi, trong d6 manh khéng thé nay bao gdm VH va VL, trong d6 VH
bao gdm HCDRI, HCDR2, va HCDR3, va VL bao gom LCDRI1, LCDR2, va LCDR3,
trong d6 HCDR1 bao gdm SEQ ID NO: 15, HCDR2 gdm ¢6 SEQ ID NO: 16, HCDR3
gdm c6 SEQ ID NO: 17, LCDR1 gdm c6 SEQ ID NO: 18, LCDR2 gom c6 SEQ ID NO:
19, va LCDR3 gdm ¢6 SEQ ID NO: 20. Theo mét s phuong an, manh khéng thé bao gdm
VH gdm ¢6 SEQ ID NO: 23 va VL gém c¢6 SEQ ID NO: 27.

Sang ché ciing dé cap dén khang thé gén két CD19 ngudi, trong d6 khang thé nay
bao gdbm VH va VL, trong dé VH bao gdbm HCDR1, HCDR2, va HCDR3, va VL bao gom
LCDR1, LCDR2, va LCDR3, trong d6 HCDR1 gdm ¢6 SEQ ID NO: 1, HCDR2 gom ¢
SEQ ID NO: 2, HCDR3 gdm ¢6 SEQ ID NO: 3, LCDR1 gom ¢6 SEQ ID NO: 4, LCDR2
gdm c6 SEQ ID NO: 5, va LCDR3 gbm ¢6 SEQ ID NO: 6. Theo mét s6 phuong 4n, khéng
thé khang CD19 ngudi bao gdm VH gdm ¢6 SEQ ID NO: 9 va VL gom ¢6 SEQ ID NO:
13. Theo mot sb phuong 4n, khang thé nay bao gdbm HC gdm c6 SEQID NO: 7 vaLC gbdbm
¢6 SEQ ID NO: 11.

Theo mot s6 phuong 4n, sdng ché dé cap dén manh khéng thé (vi du, Fab hoic scFv)
gén két CD19 nguoi, trong d6 manh khang thé nay bao gom VH va VL, trong d6 VH bao
gdm HCDR1, HCDR2, va HCDR3, va VL bao gdm LCDR1, LCDR2, va LCDR3, trong
d6 HCDRI bao gdm SEQ ID NO: 1, HCDR2 gdm c6 SEQ ID NO: 2, HCDR3 gém ¢6
SEQ ID NO: 3, LCDR1 gom c6 SEQ ID NO: 4, LCDR2 gdm c6 SEQID NO: 5, va LCDR3
gdm ¢6 SEQ ID NO: 6. Theo mét s6 phuong 4n, méanh khing thé bao gbm VH gdm c6
SEQ ID NO: 9 va VL gbm c6 SEQ ID NO: 13.

Theo mot khia canh khéc, sang ché @& cap dén axit nucleic ma hoa chu@i nang hoac
chudi nhe, hoic VH hoic VL, ciia khang thé khang CD19 ngudi méi duge md ta & day, va

vecto gdm axit nucleic nay.
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Theo mot sb phuong 4n, sang ché @ cap dén axit nucleic ma héa chudi ning hozc
chudi nhe cua khang thé khang CD19 ngudi duge md ta & ddy. Theo mot s6 phuong 4an,
séng ché dé cap dén axit nucleic gdm trinh tw ma héa SEQ ID NO: 35, 52, 50, 39, 46, 21,
54,25, 7 hodc 11. Theo mot sé phuong an, séng ché d cap dén axit nucleic gdm trinh tur
mA héa chudi ning khang thé gém ¢6 SEQ ID NO: 35, 52, 50, 21, 54, hoac 7. Vi dy, axit
nucleic ¢6 thé bao gdm trinh tu duge chon tir SEQ ID NO: 36, 53, 51, 22, 55, hodc 8. Theo
mot sb phuong an, sang ché @& cap dén axit nucleic gdm trinh tw ma héa chudi nhe khéng
thé gdm c6 SEQ ID NO: 39, 46, 25, hogc 11. Vi du, axit nucleic ¢6 thé bao gdm trinh ty
dugc chon tir SEQ ID NO: 40, 47, 26, hoac 12.

Sang ché ciing dé cap dén axit nucleic ma héa VH hodc VL cia khang thé khang
CD19 nguoi duge md ta ¢ ddy. Theo mot s6 phuong 4n, sang ché d@& cap dén axit nucleic
gdm trinh tu ma hoéa SEQ ID NO: 37, 23, 27, 9, 41, 48, 13. Theo mdt sé phuong 4n, sang
ché dé& cap dén axit nucleic gdm trinh ty ma héa VH khang thé gdm c6 SEQ ID NO: 37,
23,27, 9. Vi du, axit nucleic c6 thé bao g(‘”)m trinh tu duoc chon tir SEQ ID NO: 38, 24, 28,
10. Theo mot s6 phwong 4n, séng ché dé cap dén axit nucleic gdm trinh tw ma héa VL
khang thé gdm c6 SEQ ID NO: 41, 48, 13. Vi du, axit nucleic ¢6 thé bao gom trinh tw dugc
chon tir SEQ ID NO: 42, 49, 14.

Séang ché ciing d& cap dén vecto chira trinh tu axit nucleic ma hoa chudi niing hoic
chudi nhe khang thé. Vi du, vecto nay cé thé chira trinh tu axit nucleic ma héa SEQ ID
NO: 35, 52, 50, 39, 46, 21, 54, 25, 7, hodc 11. Theo mdt sé phuong 4n, vecto gdm c6 SEQ
ID NO: 36, 53, 51, 40, 47, 22, 55, 26, 8, hodc 12.

Sang ché ciing dé cap dén vecto gdém trinh tu axit nucleic ma héa VL hodc VH
khang thé. Vi du, vecto nay c6 thé chtra trinh tu axit nucleic ma héa SEQ ID NO: 37, 23,
27.9, 41, 48, hodc 13. Theo mdt sb phuong an, vecto gdm c6 SEQ ID NO: 38, 24, 28, 10,
42,49, hoac 14.

Sang ché ciing dé cap dén vecto gdm trinh tu axit nucleic thu nhit ma hoéa chudi
ning khang thé va trinh tw axit nucleic thtt hai ma hoa chudi nhe khang thé. Theo mot sb

phuong an, vecto bao gdm trinh tu axit nucleic th nhit ma hoa SEQ ID NO: 35, 50, hoic
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52, va trinh tu axit nucleic thir hai ma héa SEQ ID NO: 39 hoac 46. Theo mot s6 phuong
&n, vecto bao gdm trinh tu axit nucleic thir nhét ma héa SEQ ID NO: 21 hoic 54, va trinh
tu axit nucleic thir hai ma héa SEQ ID NO: 25.

Theo mdt sé phuong 4n, vecto bao gdm trinh tu axit nucleic thi nhét mi héa SEQ
ID NO: 35 va trinh tu axit nucleic tht hai ma hoa SEQ ID NO: 39. Theo mot ) phuong
4n, vecto bao gém trinh tu axit nucleic thu nhat ma héa SEQ ID NO: 52 va trinh tu axit
nucleic thtt hai ma héa SEQ ID NO: 39. Theo mét sd phuong 4n, vecto bao gbm trinh tur
axit nucleic th nhat ma héa SEQ ID NO: 50 va trinh tu axit nucleic tht hai ma hoéa SEQ
ID NO: 39. Theo mdt s6 phuong 4n, vecto bao gbm trinh tv axit nucleic thit nhit ma hoa
SEQ ID NO: 35 va trinh tu axit nucleic thir hai ma héa SEQ ID NO: 46. Theo mot s6
phuong an, vecto bao gbm trinh tu axit nucleic tht nhét ma héa SEQ ID NO: 52 va trinh
tu axit nucleic tht hai ma héa SEQ ID NO: 46. Theo mot s6 phuong an, vecto bao gém
trinh tu axit nucleic thir nhat ma héa SEQ ID NO: 50 va trinh ty axit nucleic thit hai ma
héa SEQ ID NO: 46. Theo mét s phuong 4n, vecto bao gbm trinh tu axit nucleic tht nhét
m4 héa SEQ ID NO: 21 va trinh tu axit nucleic tht hai ma héa SEQ ID NO: 25. Theo mot
sé phwong 4n, vecto bao gdm trinh tv axit nucleic thir nhit ma hoa SEQ ID NO: 54 va trinh
tu axit nucleic th hai ma héa SEQ ID NO: 25. Theo mot s6 phuong 4n, vecto bao gdm
trinh tw axit nucleic th: nhat ma héa SEQ ID NO: 7 va trinh ty axit nucleic thtr hai ma hoa
SEQ ID NO: 11.

Sang ché ciing dé cap dén ché pham chira vecto thir nhét gdm trinh tu axit nucleic
m3 hoa chudi ning khang thé, va vecto tht hai chita trinh tu axit nucleic ma hoéa chudi nhe
khang thé. Theo mot sé phuong 4n, ché pham chira vecto thi nhét gdm trinh ty axit nucleic
ma héa SEQ ID NO: 35, 52, hodc 50, va vecto thir hai gém trinh tu axit nucleic ma hoa
SEQ ID NO: 39 hoéc 46. Theo mot s6 phwong 4n, ché phim chira vecto thit nhét gdm trinh
tu axit nucleic ma hoa SEQ ID NO: 21 hodc 54, va vecto thir hai gém trinh tu axit nucleic

ma héa SEQ ID NO: 25.

Theo mot s6 phwong an, ché pham chira vecto thi nhit gdm trinh tur axit nucleic ma

héa SEQ ID NO: 35 va vecto thr hai gSm trinh tu axit nucleic ma hoéa SEQ ID NO: 39.
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Theo mot s6 phuong 4n, ché phim chia vecto thit nhit gdm trinh tur axit nucleic ma hoa
SEQ ID NO: 52 va vecto thir hai gbm trinh tu axit nucleic ma héa SEQ ID NO: 39. Theo
mdt sb phwong 4n, ché pham chira vecto thir nhét gdm trinh tu axit nucleic md hoéa SEQ
ID NO: 50 va vecto thir hai gdm trinh tu axit nucleic ma héa SEQ ID NO: 39. Theo mét
sb phuong an, ché phim chia vecto thit nhét gdm trinh tw axit nucleic ma héa SEQ ID NO:
35 va vecto thir hai gdm trinh t axit nucleic ma hoa SEQ ID NO: 46. Theo mot s6 phuong
an, ché phim chira vecto thit nhit gdm trinh ty axit nucleic ma héa SEQ ID NO: 52 va
vecto thir hai gdm trinh tur axit nucleic md héa SEQ ID NO: 46. Theo mot s6 phuong an,
ché pham chita vecto thir nhét gdm trinh tyr axit nucleic ma héa SEQ ID NO: 50 va vecto
thir hai gdm trinh ty axit nucleic ma hoa SEQ ID NO: 46. Theo mot sé phuong 4n, ché
phim chtta vecto thtt nhét gdm trinh tu axit nucleic md héa SEQ ID NO: 21 va vecto thi
hai gém trinh tu axit nucleic ma héa SEQ ID NO: 25. Theo mot sb phuong an, ché phim
chita vecto thir nhat gdm trinh tu axit nucleic ma héa SEQ ID NO: 54 va vecto thir hai gdbm
trinh tu axit nucleic ma héa SEQ ID NO: 25. Theo mot sé phuong 4n, ché pham chira vecto
tha nhat gdm trinh tur axit nucleic ma héa SEQ ID NO: 7 va vecto thi hai gdm trinh ty axit
nucleic mi hoa SEQ ID NO: 11.

Axit nucleic theo sang ché ¢6 thé duoc biéu hién trong té bao chu, vi du, sau khi
axit nucleic duoc lién két hoat dong véi trinh tur kiém soat su biéu hién. Trinh tu kiém soat
su biéu hién c6 kha ning biéu hién axit nucleic ma ching duoc lién két hoat dong da duogc
biét r5 trong linh vuc nay. Vecto biéu hién c6 thé bao gém trinh tw ma hoa mot hodc nhiéu
peptit tin hiéu dé tao diéu kién tiét (cac) polypeptit tir t& bao chi. Cac vecto biéu hién chia
axit nucleic quan tdm (vi dy, axit nucleic ma hoa chudi ning hozc chudi nhe ctia khang thé)
6 thé duge chuyén vao t& bao cha bang cac phwong phap da biét, vi du: chuyén nhiém,
bién nap, chuyén nap hozc nhiém mot cach 6n dinh hodc tam thoi. Ngoai ra, vecto biéu
hién c6 thé chira mdt hoac nhiéu ddu chuin chon loc, vi du, tetraxyclin, neomyxin, va
dihydrofolat reductaza, dé hd tro phét hién cac té bao chu duoc bién nap véi trinh tu axit

nucleic mong mudn.
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Theo mot khia canh khéc, séng ché dé cap dén té bao, vi du, té bao chu, gém axit
nucleic, vecto, hodc ché phém axit nucleic duoc mé ta & day. Té bao chi c6 thé 1a t& bao
duoc chuyén nhidm, bién nap, chuyén nap hodc dugc nhiém mot cach 6n dinh hodc tam
thoi véi mot hodc nhiéu vecto biéu hién biéu hién tit ca hodc mot phén khang thé dugc mé
ta & day. Theo mot s6 phuong én, té bao chu ¢6 thé duoc chuyén nhidm, bién nap, chuyén
nap hodc dugc nhidm mét cach 6n dinh hoac tam thoi véi vecto biéu hién biéu hién
polypeptit HC va LC ctia khéng thé theo séng ché. Theo mét s6 phuong 4n, té bao chii co
thé duoc chuyén nhiém, bién nap, chuyén nap hodc dwoc nhiém mot cach 6n dinh hoic tam
thdi v6i vecto thit nhét biéu hién polypeptit HC va vecto thi hai biéu hién polypeptit LC
cua khang thé duoc md ta & day. Cac té bao cha nhu vay, vi du, té bao chu dong vat c6 v,
c6 thé bidu hién khang thé khang CD19 ngudi duoc mé ta & day. Té bao chu dong vat ¢6
vii duoe biét 1a c6 kha nang biéu hién khang thé bao gém té bao CHO, té bao HEK293, té
bio COS, va té bao NSO.

Theo mdt s6 phuong 4n, té bao, vi dy, té bao chu, bao gdm vecto gém trinh tu axit
nucleic the nhat ma héa SEQ ID NO: 35, 50, hodc 52, va trinh tu axit nucleic thit hai ma
héa SEQ ID NO: 39 hodc 46. Theo mot s6 phuong 4n, t& bao, vi dy, té bao chii, bao gdbm
vecto gém trinh tu axit nucleic thir nhit ma héa SEQ ID NO: 21 hoidc 54, va trinh tu axit
nucleic thir hai ma hoa SEQ ID NO: 25.

Theo mot sb phuong én, té bao, vi du, té bao chu, bao gém vecto thit nhat gém trinh
tu axit nucleic ma hoa SEQ ID NO: 35, 52, hodc 50, va vecto thur hai gém trinh tu axit
nucleic ma hdéa SEQ ID NO: 39 hoac 46. Theo mdt s6 phuong éan, té bao, vi du, t& bao chu,
bao gdm vecto thir nhat gdm trinh tur axit nucleic ma héa SEQ ID NO: 21 hodc 54, va vecto

thir hai gdm trinh tu axit nucleic ma héa SEQ ID NO: 25.

Sang ché ciing dé cap dén phuong phép san xuét khang thé khang CD19 ngudi duoc
md ta & ddy bao gdm viéc nudi cay té bao chii dwoc md ta & trén, vi du, té bao chu dong
vat ¢6 vu, trong cac diéu kién sao cho khang thé duoc biéu hién va thu hdi khéang thé duoc
biéu hién tir moi trudng nudi cay. Méi truong nudi cdy, trong d6 khang thé da dugc tiét ra,

c6 thé duoc tinh sach bang cac k¥ thuat thong thuong. Nhiéu phuwong phap tinh ché protein
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khéc nhau c6 thé dugc sir dung va cac phuong phép nhu vay da biét trong linh vuc nay va
duoe md ta, ching han trong tai liéu Deutscher, Methods in Enzymology 182: 83-89 (1990)
va Scopes, Protein Purification: Principles and Practice, 3rd Edition, Springer, NY (1994).

Sang ché ciing dé cap dén khang thé dugc san xuét bing quy trinh bét ky trong s

cac quy trinh dugc md ta ¢ day.

Theo mét khia canh khac, séng ché @é cap dén duoc phém chtra khang thé, axit
nucleic, hodc vecto duge mo ta ¢ day. Cac duoc phém 6 thé chira thém mot hodc nhiéu ta
dugce, chét pha lodng hozc chit mang duoc dung. Céc dugc phim duoc bao ché bang céc
phuong phap da biét 5 trong linh vuc nay (vi du, Remington: The Science and Practice of

Pharmacy, 22nd ed. (2012), A. Loyd et al., Pharmaceutical Press).

Khang thé khang CD19 ngudi, axit nucleic, vecto, hodc duoc phém duoc md ta o
day co thé dugc st dung dé didu tri céc rdi loan lién quan dén té bao B. Do vai trd quan
trong cua chung trong viéc diéu chinh hé mién dich, nén su 16i loan diéu hoa té bao B c6
lién quan dén nhiéu loai rdi loan. Céc rdi loan lién quan dén té bao B bao gbm céc bénh tu
mién, gay ra boi su hoat hoa cuia té bao B va té bao T tu phan tng, ciing nhu u lympho va
bénh bach cau, giy ra boi su ting sinh qua mtrc va‘hodc khong kiém so4t duoc cua té bao
B. Vi du v& c4c bénh tu mién lién quan dén t& bao B bao gbm viém khép dang thap, lupus
ban d6 hé théng, bénh da xo ctmg, hdi chiung Sjogren, ban xuat huyét giam tiéu ciu vo can,
d4i théo dudng loai 1, bénh Pemphigus thong thuong, réi loan phd viém tay thi than kinh,
viém mach ANCA (khang thé khang bao twong ctia bach cau doan trung tinh), bénh nhuoc

CO.

Do cac khang thé CD19 khéng ngudi duoc md ta & day khong lam suy giam té bao
B, chiing cung cép cac loi thé hon cac khang thé 1am suy giam té bao B dé didu tri cac bénh
tw midn va c6 thé tranh suy giam mién dich ddng thoi c6 van dé, ic ché mién dich lau dai
va céc bién ching khac do suy gidm té bao B. Nhu dugc thé hién & day, khang thé khang
CD19 nguoi duge mod ta ¢ day duoc ndi bo hoa trong cac té bao B ngudi so cap. Vi thé,
khang thé khang CD19 ngudi duge md t& & dy ciing c6 thé duogc sit dung dé phéan phdi

chét diéu tri khac vao trong té bao B ngudi.
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Theo mot s6 phuong 4n, sang ché dé cap dén cc phuong phap diéu tri ri loan lién
quan dén € bao B, vi du, bénh tw mién, & d6i tuong (vi du, bénh nhan 1a ngudi) ¢6 nhu cau
didu tri, bing cach st dung cho d6i trong mot lwong c6 hiéu qua didu tri bénh cta khang
thé khang CD19, axit nucleic mi hoéa cho khéng thé CD19 khang nguoi, vecto chira axit
nucleic nay, hodc dugc phém chtra khang thé CD19, axit nucleic hodc vecto nay, nhu duoc
mo ta trong ban mo ta nay. Khang thé, axit nucleic, vecto hoic duoc phém duoc mo ta &
day, c6 thé duoc sir dung ngoai dudng tidu héa (vi du, dudi da va trong tinh mach). Theo
mot sb phuong an, rdi loan lién quan dén t€ bao B duoc chon tir lupus ban do hé théng, da
X0 cing, viém khép dang thap, hoi chimg Sjogren, xuét huyét giam tiéu ciu mién dich, dai
thdo duong Typ 1, bénh Pemphigus thong thuong, viém tay thi than kinh, viém mach
ANCA, bénh nhuoc co.

Sang ché ciing dé cap dén khang thé khang CD19 ngudi, axit nucleic, vecto, hodc
dwoc pham duge md ta & day dé sur dung trong diéu tri. Ngoai ra, sang ché ciing dé cap dén
khang thé khang CD19 ngudi, axit nucleic, vecto, hodc dugce phim duoc mb ta & day dé
stt dung trong diéu tri rbi loan lién quan dén té bao B, vi du, bénh tu mién, vi du, lupus ban
do6 hé théng, da xo cimg, viém khép dang thap, hoi ching Sjogren, xuét huyét giam tiéu
cAu mién dich, Type 1 dai thao duong, bénh Pemphigus thong thudng, viém tay thi than
kinh, viém mach ANCA, bénh nhuogc co.

Séang ché ciing dé cap dén viéc st dung khéng thé khang CD19 ngudi, axit nucleic,
vecto, hodc duoc phém duogc mo ta & day trong san xuét thudc dé diéu tri réi loan lién quan
dén t& bao B, vi du, bénh tu mién, vi du, lupus ban d6 hé théng, da xo cing, viém khép
dang thip, hoi ching Sjogren, xudt huyét giam tidu cdu mién dich, hodc dai thao duong
Typ 1, bénh Pemphigus thong thuong, viém tuy thi than kinh, viém mach ANCA, bénh

nhuoc co.
Mo ta van tat cac hinh vé

Céac Fig. 1A-1B thé hién profin ky nudc bé mit cta khang thé gbc khang CD19
ngudi C323 (FIG. 1A) va khang thé khang CD19 ngudi dugc téi wu hoa CB3f (FIG. 1B).
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Fig. 2 thé hién su gén két ciia khang thé khang CD19 ngudi véi CD19 ngudi trong
thir nghi€ém ELISA.

Fig. 3 thé hién su tic ché tang sinh té bao B so cép bing mAb khang CD19 nguoi
CB3f.

Fig. 4 thé hién su trc ché hoat hoa té bao B trong mau toan phén bang mAb khéng
CD19 nguoi CB3f.

Fig. 5 thé hién su trc ché biét hoa té bao B thanh nguyén twong bao bang mAb khang
CD19 nguoi CB3f.

Céc Fig. 6A-6B thé hién mAb khang CD19 ngudi CB3f khong c6 CDC (FIG. 6A)
va ADCC (FIG. 6B) hoat tinh.

Fig. 7 thé hién tinh dic hiéu gin két cia mAb khang CD19 ngudi CB3f va
obexelimab déi véi céc t& bao trong mau toan phan cta ngudi.

Fig. 8 thé hién su khdc biét trong cam Ung qua trinh chét theo chwong trinh cia té
bao B bdi obexilimab va mAb khang CD19 nguoi CB3f.

Céc Fig. 9A-9B thé hién viéc giam IgM ngudi trong chudt NSG duge diéu tri bang
mADb khang CD19 ngudi CB3f vao ngay 6 (FIG. 9A) va ngay 10 (FIG. 9B) sau diéu tri.

Fig. 10 thé hién mirc giam bidu hién DLL3 ngudi thé hién viée gidm biéu hién CD86
trén té bao B ngudi & chudt NSG duoc diéu tri bang mAb khang CD19 ngudi CB3f.

Fig. 11 thé hién tAn sut cta t& bao B & chudt NSG duge diéu tri bang mAb khang
CD19 nguoi CB3f.

Fig. 12 thé hién su ndi bd héa cia mAb1 khang CD19 ngudi (CB3f) va mAb2 khang
CD19 ngudi (C323.C1) & té bao B so cap.

Cac Fig. 13A-13B cho thdy sy so sanh v& hiéu qua ciia Ab thay thé CD19 khong
lam suy kiét va Ab thay thé CD20 lam suy kiét trong mé hinh viém khép do colagen &
chudt (CIA). FIG.13A thé hién viéc diéu tri bang Ab thay thé CD19 khong lam suy kiét

trong md hinh ban thiét 1ap lam giam diém 1dm sang cao hon Ab thay thé CD20 lam suy
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kiét trong md hinh CIA trén chudt. Diém 1am sang ctia chudt tir Ngay 21 dén Ngay 42 cua
nghién ctru (n = 12/nhém ngoai trrn =5 d6i voi nhom ddi chimg khong ¢ bénh duoce diéu
tri bang déi ching Isotyp). Céc ky hiéu dai dién cho gid tri trung binh ctia nhom va cac
thanh sai sd thé hién sai s§ chudn ctia gid tri trung binh (SEM). Dong vat dugc dung theo
lidu bét dAu tir ngdy 19. FIG.13B thé hién viéc diéu tri bing Ab thay thé CD19 khong lam
suy kiét da giam diém s6 1am sang AUC (cac ngay 24 dén 42) 16n hon khang thé thay thé
CD20 lam suy kiét & md hinh CIA trén chudt. Piém sb 1am sang AUC ctia chudt tir ngay
24 dén ngay 42 cta nghién ctru (n = 12/nhém ngoai trir n = 5 dbi v6i nhém déi chimg
khong c6 bénh dugc didu tri bang ddi chimg Isotyp). Céc cot dai dién cho gid tri trung binh
ctia nhém va céc thanh sai sb thé hién sai s6 chudn cua gid tri trung binh (SEM). Chudt
duoc dung theo lidu bat dau tir ngdy 19. Céc thanh khong c6 chung ky tu thi khac nhau
dang ké (p<,05 phan tich hau dinh Tukey phan tich phuong sai mot yéu t6 (ANOVA)).

Fig. 14 thé hién viéc didu tri bing Ab thay thé CD19 khong lam suy kiét trong mo
hinh ban diéu tri d4 tri hodn va giam kha nang méc bénh d4i thdo dudng 16n hon khang thé
thay thé CD20 1am suy kiét trong md hinh NOD cua d4i thdo duong Typ 1. Ty 1¢ méc dai
thao duong (chudt véi muc glucoza huyét trén 240 mg/dl dugc coi la c6 dai thdo dudng >.
n = 10/nhém ngoai trir n = 9 d6i véi nhém khong didu tri). Pong vat dugc ding theo liéu

bat ddu & 12 tudn tudi.

Fig. 15 thé hién viéc diéu tri béng Ab thay thé CD19 khong lam suy kiét trong mo
hinh ban diéu tri d4 lam giam diém s 14m sang 16n khang thé thay thé CD20 1am suy kiét
trong mo hinh EAE & chudt nhit. Diém s6 1am sang cua chudt tir ngdy 6 dén ngay 42 ctia
nghién ctru (n = 12/nhém). Céc ky hiéu dai dién cho gia tri trung binh ctia nhom va céac
thanh sai s6 thé hién sai s& chudn cua gia tri trung binh (SEM). Ddng vat duogc dung theo
liéu bat dau tir ngay 6. * p<0,05 d61 v6i d6i chimg Isotyp cling ngay.

M0 ta chi tiét sang ché

Nhu duge str dung & ddy, cac mao tir so it “mot” va cac dang tuong tu duoc st dung

trong ngt canh sang ché (dic biét trong ngit canh ctia cac diém yéu cau bao ho dudi day)
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duoc hiéu 12 bao ham ca dang s it va s6 nhiéu trir khi c6 quy dinh khéc & day hodc rd rang
1a trai v&i ngit canh do.

Thuat ngit “khang thé,” nhu duge sir dung & day, dé chi phén tir globulin mién dich
gin két véi khang nguyén. Cac phuong an clia sang ché bao gdm khang thé don dong,
khéng thé da dong, khang thé nguoi, khing thé ngudi hoa, khang thé kham, hoac khang
thé lién hop. Khang thé co thé 1a 16p bat ky (vi du, IgG, IgE, IgM, IgD, IgA) va phan 16p
batky (vi du, IgG1, 1gG2, 1gG3, IgG4).

Khéng thé lam vi du 13 khang thé loai globulin mién dich G (IgG) bao gdm bén
chudi polypeptit: hai chudi ning (HC) va hai chudi nhe (LC) ma duge lién két ngang qua
lién két disulfua gitta cac chudi. Phin tan cing amin ctia m&i mot trong s6 bén chudi
polypeptit bao gbm ving bién ddi gdm khoang 100-125 axit amin chu yéu chiu trdch nhiém
nhan dién khang nguyén. Phin tan cing bang cacboxy ctia m&i mot trong s6 bon chudi
polypeptit nay chira ving héng dinh chi yéu chiu trach nhiém vé chtic ning tac dong. Moi
chudi nang chira viing bién ddi chudi ning (“VH”) va ving 6n dinh chudi ndng. Mbi chudi
nhe bao gdm ving bién dbi cua chudi nhe (VL) va ving 6n dinh cua chudi nhe. Isotyp IgG
¢6 thé dugc phéan chia thém thanh cc phén 16p (vi dy, IgG1, IgG2, IgG3, va IgG4).

Cac ving VH va VL c6 thé duogc chia tiép thanh cac ving siéu bién, dugc goi 1a
viing x4c dinh bd ctru CDR), dit rai rdc voi cac ving ma dugce bao toan hon, dugc goi la
cac ving khung FR). Cac CDR duogc 19 ra trén bé mit cua protein va 1a ving quan trong
ctia khang thé d6i vai tinh dic hiéu gén két v6i khang nguyén. Mbi mdt VH va VL duoc
tao thanh tir ba CDR va bdn FR, duoc sip Xép tir diu tan cing amino dén dau tan cung
cacboxyl theo thit tw sau: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. O day, ba CDR ctia
chudi niang duoc goi 1a “HCDR1, HCDR2, va HCDR3” va ba CDR cua chudi nhe duogc
goi 1a “LCDR1, LCDR2, va LCDR3”. Cic CDR chira hau hét cac géc ma tao ra cac tuong
tac dac hiéu v6i khang nguyén. Viéc gan cac géc axit amin cho CDR c6 thé duoc thuc hién
theo cc so dd ndi tiéng, bao gém ca nhing so dd duoc mo ta bai Kabat (Kabat et al.,
“Sequences of Proteins of Immunological Interest,” National Institutes of Health,

Bethesda, Md. (1991)), Chothia (Chothia et al., “Canonical structures for the hypervariable
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regions of immunoglobulins”, Journal of Molecular Biology, 196, 901-917 (1987); Al-
Lazikani et al., “Standard conformations for the canonical structures of immunoglobulins”,
Journal of Molecular Biology, 273, 927-948 (1997)), North (North et al., “A New
Clustering of Antibody CDR Loop Conformations”, Journal of Molecular Biology, 406,
228-256 (2011)), hoac IMGT (co s¢ dit liéu ImMunoGeneTics qudc té trén www.imgt.org;
xem Lefranc et al., Nucleic Acids Res. 1999; 27:209-212). Céac dinh nghia North CDR

duoc st dung cho céc khang thé khang CD19 ngudi duge md ta ¢ day.

Céc phuong an lam vi du cua khang thé theo sang ché ciing bao gdm manh khang
thé hodc manh gén két khang nguyén, ma bao gdm it nhat mo6t phan ctia khang thé giir lai
kha nang tuong tac dac hi¢u voi khang nguyén ching han Fab, Fab’, F(ab’)2, manh Fv,
scFv, scFab, Fvs (sdFv) duoc lién két disulfua, manh Fd va khang thé thing.

Thuat ngit “gén két” va “lién két” nhu duge st dung & ddy nham muc dich ¢ nghia
14, trir khi c6 chi dinh khac, kha nang ciia mdt protein hodc phan tir tao thanh lién két hoa
hoc hodc twong tac hdp dan véi protein hodc phan tur khéc, dan dén su gin nhau cta hai
protein hodc cac phén tir nhu duoc x4c dinh bang cac phuong phap thong thuong da biét

trong linh vuc nay.

Thuat ngit “CD19” nhu duge sir dung & day, trir khi duge quy dinh khac, dé chi
khang nguyén lympho bao B ctia nguoi CD19 (con duge biét nhu 13 cum biét héa 19, khang
nguyén bé mit lympho bao B B4, khang nguyén bé mat té bao T Leu-12, hodc CVID3).
Trinh tu axit amin cia CD19 nguoi da dugc biét trong linh vuc nay, vi dy, trinh tu tham
chiéu NCBI NP_001171569.1 (isoform 1, SEQ ID NO: 56) hodc NP_001761.3 (isoform
2, SEQ ID NO: 57). Isoform 2 la mot bién thé néi cta isoform 1 va 13 mdt axit amin ngén
hon isoform 1 trong mién ndi bao. Thuat ngit “CD19” dugc s dung & day dé chi chung
cho tAt ca céc isoform va dang da hinh ctia CD19 ngudi.

Thuat ngit “ving Fc” nhu duoce st dung & ddy dung dé chi mot ving cua khang thé,
vung nay bao gbm mién CH2 va CH3 cua chudi ning khang thé. Theo tuy chon, viing Fc
6 thé bao gdbm mét phan cia ving ban 1& hodc toan bd ving ban 1& cia chudi ning khéng
the.
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Thuat ngit “khang thé khong lam suy kiét” nhu duge st dung ¢ dy dung dé chi
khang thé khéng lam giam déng ké sb luong té bao B & dbi twong sau khi diéu tri, so v6i
s6 lugng té bao B trudce khi diéu tri. S6 lugng té bao B c6 thé duoc do bang céc thir nghiém
d3 duoc biét rd nhu cac thir nghiém dugc mo ta trong phan Vi du. Khing thé khong 1am
suy kiét thuong khong cam (g viée gay doc té bao phu thude vao khéng thé (ADCC),
thire bio té bao phu thude vao khang thé (ADCP), gy doc té bao phu thude vao bd thé
(CDC) hoac qua trinh chét theo chuong trinh cua té bao B.

Céc thuat ngit “axit nucleic” hodc “polynucleotit”, nhu duge st dung thay thé cho
nhau & day, dung dé chi cac polyme cuia nucleotit, bao gdm cac phén tir chira nucleotit soi
don va/hodc soi ddi, chang han nhu phan tir ADN, cADN va ARN, két hop dang nguyén
ven, cai bién va/hodc céc chat tuong tu cuia nucleotit. Polynucleotit theo sang ché c6 thé
cling bao gbm cac chét duge két hop vao do, vi du, bang ADN hodc ARN polymeraza hogc
phan tng tong hop.

Thuat nglt “dbi trong”, nhu duoc st dung & day, dung dé chi dong vat c6 vii, bao
gém nhung khong bi gi6i han & ngudi, tinh tinh, vuon, khi, gia stic, ngua, ctru, dé, lon, tho,

cho, méo, chudt, chudt, chudt lang, va dang tuong tu. Tét hon néu db6i twong 1a ngudi.

Thuét ngir “luong c6 hi¢u qua diéu tri,” nhu duogc st dung & ddy, dung dé chi mot
lugng protein hoac axit nucleic hodc vecto hoac ché phém s& tao ra phan ung sinh hoc hodc
y té cua dbi tuong, vi du, giam hodc tc ché enzym hoic hoat tinh protein, hodc cai thién
céc triéu chirng, giam bét tinh trang, 1am chdm hodc tri hodn su tién trién cua bénh, hoic
ngan ngira bénh, v.v. Trong mft phuong an khong gidi han, thuat ngit "luong c6 hi€u qua
diéu tri" dung dé chi luong protein ho#c axit nucleic hodc vecto hoac ché phém, khi duoc
sir dung cho ddi twong, c6 hiéu qua it nhét 14 1am giam bét, e ché, ngin ngira va/hoic cai
thién mot phén tinh trang hodc roi loan hodc bénh.

Nhu duoc st dung ¢ day, “su diéu tri” hodc “viée diéu tri” dung dé chi tat ca céc
quy trinh trong d6 c6 thé 1a 1am cham, kiém soat, hoic 1am ngimg su tién trién cau céc rdi
loan hodc bénh dugc boc 16 & day, hodc cai thién céc triéu ching cua rdi loan hodc bénh
nhung khong nhét thiét chi ra viéc loai bo hoan toan tAt ca céc triéu chung cua rdi loan
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hodc bénh. Viéce diéu tri bao gdm viéc st dung protein hodc axit nucleic hodc vecto hodc

ché phdm dé diéu tri bénh hodc tinh trang & bénh nhan, dc biét 1a ngudi.
Vi du thwe hién séng ché

Céc vi du duéi day duoc dua ra dé minh hoa, nhung khong nhdm giéi han pham vi

bao ho cua sang ché.
Vidu 1. Tao ra khéng thé gin két CD19 ngudi (khing thé khang CD19 ngudi).

Khéng thé khang CD19 ngudi C323 dugc phat hién tir thu vién hién thi thé thue
khuén phage bang cach sir dung phuong phap sang loc dua trén té bao dbi voi cac té bao
than phéi thai nguoi (HEK) duge dong chuyén nhiém véi CD19 ctia ngudi (SEQ ID NO:
56) va ddng thu thé cta né CD21. Viée sang loc am tinh d6i véi té bao HEK-293 bd me
duoc st dung dé loai bo chét gén két t& bao khong dac hiéu. Viéc gén két dic hiéu CD19
duoc khing dinh bang cach st dung protein mién ngoai biao CD19 (ECD) bang ELISA.
Sau khi chuyén thanh dang IgG format va tinh ché, viéc gén két té bao duoc khing dinh
bang cach st dung dong té bao u lympho Burkitt ctia ngudi Daudi va duge phén 14p té bao

B so cép cia ngudi bang FACS.

Sac ky tuong tac ky nuéc (HIC) 1a k§ thuét tach protein thuong duoc st dung dé
xac dinh ddc diém cua cac bién thé khang thé; va thoi gian luu vao cot HIC cua protein
quan tdim phan anh tinh ky nuéc tdng thé ctia né (J Pharm Biomed Anal. 2016 130:3-18).
(323 duogc coi 1 ky nuéc do thoi gian luu ¢t HIC kéo dai. Tinh ky nuédce cta khang thé
c6 thé gy ra cac van dé san xuét nhu su biéu hién va su tap hop protein kém. Viéc gy dot
bién muc tiéu va ngau nhién duogc st dung dé nang cao céac dic tinh ly sinh ctia C323 va
tang 4i luc va hidu luc cia nd. Mot md hinh tuong dong vé ving bién déi ciia mAb khang
CD19 ngudi bd me C323 dugce tao ra. Sau do, thuat toan xu hudng tong hop khong gian
dugc ap dung cho mo hinh dé xac dinh cac mang ky nuéc 19 ra trén bé mat. Qua trinh nay
xac dinh tém gdc ky nudc duge 16 ra trén bé mat trong LCDR1, HCDR2 va HCDR3:
LCDRI1: Y31, Y32; HCDR2: 152,153 va F54; HCDR3: F97, Y99 va Y100a (c4ach danh 5O
Kabat) (FIG. 1A). Céc gbc nay duge nhdm muc tiéu dé gay dot bién. Thu vién dugc tao ra
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dé bao gdm nhiéu axit amin wa nuéc hon (phan cuc hodc tich dién) bang cach sur dung cac
oligonucleotit gdy dot bién dua trén codon VVK va dugc két hop bang cach sir dung
phuong phéap gay dot bién Kunkel vao miu ADN soi don chira uraxil ma hoa khéng thé
gbc €323 ban dAu véi cac trinh tw CDR di chon da bi x6a. Cac Fab biéu hién thé thyc
khudn duoc sang loc bang cach str dung khéang nguyén ECD CD19 ngudi duge danh dau
biotin. C4c ddt bién trung tinh vé 4i luc duge x4c dinh theo cach nay 1a cac dong ADN
duoc giai trinh ty va cac dong duy nhét duoc biéu hién duéi dang Fab ngoai chét & E.coli
va dugc phén tich bang phwong phap chuan d6 ELISA. Qua trinh ndy x4c dinh ba sy thay
thé axit amin trung tinh nhung wa nuéc hon: LCDR1: Y31H, HCDR2: F54Y va HCDR3:
Y99K (céach dénh s6 Kabat).

Song song do, viéc t61 uu hoa dé tang 4i luc duge thuc hién bang cach str dung cac
oligonucleotit gy dot bién dya trén codon NNK nhim muc tiéu tAt ca sau CDR va duoc
két hop bang cach sir dung gay dot bién Kunkel vao khudén ADN sgi don chtra uraxil véi
cac CDR da chon d3 bi x6a. Viéc sang loc cac bién thé Fab duoc bidu hién & thé thuc khudn
duoc thuc hién bang phuong phép bt gitt (Anal Biochem. 1998 256(2):169-77) va ELISA
bang céach str dung khéang nguyén CD19 ECD nguoi dugc biotinyl hoa. Theo cich nay, viéc
thay thé CDR dan dén tang 4i luc duoc xac dinh: HCDR1: F291, 134Y; HCDR2: G55D,
HCDR3: G100bA; LCDR1: G27aK, A34H, LCDR2: S52R, A55P, LCDR3: N93Q (cach
d4nh sb Kabat) va dugc két hop, din dén viéc tao ra C323.C1.

Ba thay thé wa nuéc dugc mo ta & trén (Y31H, F54Y va Y99K) dugc bb sung vao
C323.C1, tao ra khudn Fab dugc sir dung cho chu trinh cudi cing cta viéc ngiu nhién héa
CDR bing cach str dung dot bién trén co s& codon NNK. Céc @6t bién CDR c6 loi duge
két hop trong mdt thu vién cho phép tht ca cac dot bién co loi duge két hop ngau nhién
hoic dot bién nguoc thanh trinh tu kidu hoang. Qué trinh nay xac dinh mot bién thé c6 &
lue cao duoc goi la CB3. CB3 chira cac thay thé gdc CDR b sung: HCDR1: G27H,
HCDR2: G50D, I53A, D55G, T56S, A57P; LCDRI1: K27aH, H34A, LCDR3: L95Q (cach
danh s6 Kabat).
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Viéc str dung CB3 1am khudn, céc thay d6i CDR bd sung dugc thuc hién dé khoi
phuc cac gbc cu thé vé dang dong nhét dong mam IGKV3-20 ctia ngudi. Mot gbc trong
LCDRI1: N29S va nim géc trong LCDR2: A50G, T51A, R52S, T53S, P55A dugc khoi
phuc dong thoi véi tac dong t6i thiéu dén cac chic nang cua khang thé. Didu nay tao ra

phan tr cudi ciing duge goi la Cb3f.

Mt vai bién thé cua CB3f dugc tao ra, bao gdm (1) isotyp IgG4 gom HC cua SEQ
ID NO: 35 va LC cua SEQ ID NO: 39; (2) 1sotyp IgG1 gdm HC cta SEQ ID NO: 50 va
LC cua SEQ ID NO: 39, va (3) khang thé v6 hiéu tac dong IgG1 gdm HC cta SEQ ID NO:
52 va LC cua SEQ ID NO: 39. Trtr khi dugc quy dinh khac, “CB3f” dé chi isotyp IgG4
gdm HC cua SEQ ID NO: 35 va LC cua SEQ ID NO: 39.

Céc FIG.1A-1B thé hién profin ky nudc bé mit duge cai thién cua CB3f so véi
khang thé C323 bd me. Thoi gian luu ciia CB3f trén ¢t HIC dd giam hon hai 1an khi so
sénh véi khang thé C323 bb me. Dong thoi, hiéu gia khéng thé CB3f tir biéu hién CHO
thoéng qua da ting hon hai 14n khi so sanh véi hiéu gi4 khang thé C323 bd me.

Fig. 2 thé hién viéc gin két voi CD19 ngudi dugc cai thién nho cac khang thé dugc
thiét ké ai luc CB3 va CB3f, khi duoc so sanh v&i €323 va C323.C1, trong thir nghiém
ELISA. Thir nghiém ELISA dugc thuc hién nhu sau. Dia vi chuén 96 giéng dugc phu qua
dém & 4°C bang céach sir dung 50uL/giéng khang thé da dong ctia dé khang kappa ngudi
duoc pha logng thanh 5 pg/mL trong nuéce mudi dém phosphat (PBS). Sau khi u qua dém,
dia duoc hut va phong bé bang cach sir dung 200 pL. dém casein trong 1 gi® & nhiét do
trong phong. Pia duoc rira ba 1an bang PBST (PBS v6i 0,1% Tween). Khang thé khang
CD19 ngudi duge pha lodng dén ndéng d6 5 pug/mL trong PBS casein va 50 puL duoc bd
sung vao mdi cdt clia dia dugc phong bé bang casein dugc phu khang kappa ngudi trong 1
git & 37°C. Bia nay duoc rua ba 14n bang PBST. protein mién ngoai bao CD19 nguoi duge
biotinyl héa dugc pha logng theo chudi tir 20 pg/mL dén 9 ng/mL va 50 pL dwoc bd sung
vao cac dia va dugce u trong 1 gio & 37°C. Dia nay duoc rira ba 14n bang cach s dung
PBST va sau d6 duoc chuyén vao cbc mé chira 1 lit PBST va dugc u trong khi khudy qua

dém (khoang 16 giv) ¢ 37°C. Dung dich dém rua dugc hat ra va 50 pL thé lién hop
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neutravidin phosphataza kiém dugc pha lodng 1:1000 trong dém casein dugc bd sung va
duoc U trong 1 git & 37°C. Dia nay dugc rira ba 14n bang cach sir dung PBS 0,1% Tween.
50 pL chat AMP-PMP dugc pha loang 1:35 trong nu6e khir ion dwgc bb sung va d6 hip

thu & 560 nm duoc doc trén may doc dia Spectramax.

Nhu duoc thé hién dusi day, CB3f thé hién 4i luc cao trong viéc gin két véi t€ bao
CHO biéu hién CD19 ngudi va bét ngo dat duoc su gin két vai té bao CHO biéu hién
CD19 khi cynomolgus. CB3f c6 46 twong ddng 1an luot 92% va 96% voi dong mam
IGHV1-69 va IGKV3-20 cta nguoi. Do do khang thé khang CD19 nguoi CB3f ¢6 4i luc
cao, tinh ki nudc thép, va ty 1& % ddng nhét cao véi dong mam ctia ngudi, tic 13, nguy co

sinh mién dich thép.

Khéng thé khang CD19 ngudi dwge mo ta & ddy, bao gdm nhung khong bi gidi han
&, CB3f, c¢6 thé duogc biéu hién & dong té bao dong vat co vi chiang han HEK293 hoic
CHO, dugc chuyén nhiém tam thoi hodc dn dinh v6i hé bidu hién dé tiét khang thé bang
cach sir dung ty 1€ vecto HC:LC dugc xé4c dinh trudce tdi wu hodc hé vecto don ma hda ca
HC va LC. Mdi trudong da lam trong, ma khang thé da duoc tiét vao do, ¢o thé duoc tinh
ché bang cach sir dung cac k¥ thuat thudng dugc st dung. Viée tinh ché khang thé, sau cac
bude séc ky nay, c6 thé dat duge gid tri 1én hon 99,0% (monome).
Vidu 2. M6 ta dac diém cia khang thé khang CD19 nguoi.
Ai lwe gdn két véi CDI19 nguoi

Ai luc lién két can bang pha dung dich cia mAb khéng CD19 ngudi Cb3f v6i CD19
cua ngudi va CD19 cua khi cynomolgus duoc lién két v6i mang duoc biéu hién 6n dinh
trén té bao CHO duoc do bang thir nghiém chuén d6 can bang dung dich MSD (MSD-SET)
& 37°C. Ngoai ra, i lyc don hoda tri va dong hoc clia manh CB3f Fab lién két véi CD19
duogc do bang cong hudng plasmon bé mat (SPR) & 37°C.

Thiét bi MSD SI6000 (Meso Scale Discovery, Rockville, MD) duoc str dung dé doc

c4c dia MSD. Céc dia thir nghiém MSD duoc chudn bi nhu sau. Dia 96 giéng da diy (Meso
Scale Discovery, P/N L15XA-3) dugc phu qua dém & 4°C bang dung dich 1 pg/mL cta
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khéng thé dé bét giit khédng Fc ngudi (Jackson ImmunoResearch, P/N 109-005-098) trong
PBS. Cac dia duoc rira 3X trong TBS + 0,1% Tween-20 (TBST) sau khi phu.

Té bao CHO bidu hién 6n dinh té bao CD19 ctia ngudi va khi cynomolgus dugc cb
dinh trong 1% paraformaldehyt trong PBS trong 5 phut & nhiét do trong phong.
Paraformaldehyt dugc loai bo bang céch ria bing PBS, va té bao dugc bao quan & 4°C
trong 1% chit phong bé A (dugc pha lodng tir 3% chét phong bé A, Meso Scale Discovery,
P/N R93AA-1) v6i 0,05% (khdi lwong/thé tich) natri azit.

Pé do 4i luc CD19 ngudi, cdc mAu dwoc chudn b thanh hai mau giong nhau véi
ndng d6 khang thé ¢ dinh 1a 400 pM, 80 pM, 16 pM va 3,2 pM. Dé do 4i lyc CD19 khi
Cynomolgus, cdc mAu dugc chudn bi thanh hai mAu gidng nhau véi ndng do khang thé cb
dinh 12 10 nM, 2 nM, 400 pM, va 80 pM. Céac té bao CD19 CHO ngudi duoc cb dinh duge
tao vién bang cach ly tim va huyén phu lai trong dung dich 3% chét phong bé A 22 x 10°
té bao/mL. Cac t& bao CD19 CHO khi Cynomolgus duoc ¢ dinh duoc tao vién bang cach
ly tdim va huyén phu lai trong dung dich 3% chét phong bé A & 200 x 10° té bao/mL. Té
bao duoc pha logng theo chudi 2,5 1an trong dia 96 giéng d4y hinh nén trong 3% chét phong
bé A xubng khoang 900 té bao/mL dbi véi CD19 nguoi va 8400 té bao/mL dbi véi CD19
khi cynomolgus trong tdng 12 miu pha lodng t& bao mdi loai. Ching dwgc tron 1: 1 véi
cac dung dich pha lodng khang thé da chuén bi truéc d6. Pbi véi CD19 ngudi, nong do
khang thé cudi cling 1a 200 pM, 40 pM, 8 pM va 1,6 pM, va d9 pha loang té bao cudi cing
1a 11 x 10° t& bao / mL xudng khoang 450 té bao/mL. Déi v6i CD19 khi cynomolgus, ndng
d6 khang thé cudi ciing 12 5 nM, 1 nM, 200 pM va 40 pM, va do pha loang té bao cudi cing
12 100 x 10° té bao/mL xubng con khoang 4200 té bao/mL. Pia duoc U trén may lic dia &
37°C trong 3-4 ngay ddi véi CD19 nguoi va 2 ngay d6i v6i CD19 khi cynomolgus dé cho
phép gén két dén trang théi can béng.

Sau khi 1, té bao dugc tao vién bang cach ly tam. Mot trim microlit dich ndi duoc
lam trong tur dia dugc chuyén sang dia MSD d chudn bi va U trén may lic dia & nhiét do
phong trong 60 phit. Sau khi 1, dia dugc rira 3X bang TBST, sau d6 100 pL khéng thé dé
so cip khang IgG nguoi dugc biotinyl hoa ndng d6 1 pg/mL (Southern Biotech, Catalog
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2010-08) trong 1% chét phong bé A duoc thém vao tit ca cac giéng. Khang thé dé so cip
khang IgG nguoi duge biotinyl hoa 1 pg/mL (Southern Biotech, Catalog 2010-08) trong
1% chat phong bé A duogc bd sung vao tit ca cac giéng. Pia nay duge G trén may lic dia &
nhiét do trong phong trong 60 phut. Dia dugc rua 3X bang TBST, sau d6 100 uL SULFO-
TAG streptavidin 1pg/mL (Meso Scale Discovery, P/N R32AD-1) trong 1% chét phong
bé A duoc bd sung vao tat ca cac giéng. Pia nay duge U trén may l4c dia & nhiét do trong
phong trong 60 phut. Dia duoc rira 3x bang TBST, sau d6 dich dém doc 1X T (Meso Scale
Discovery, P/NR92TC-1) duoc bd sung ngay truée khi doc dia. Hang sb phan ly (Kp) va
hé s nhan it chung nhét (LCM) d& giai thich cho ndng d6 khang nguyén chua biét trén té
bao phu hgp toan cAu tir dit 1iéu MSD-SET dén phuong trinh lién két can bang (xem Darling
and Brault, 2005, Kinetic Exclusion Assay Technology: Characterization of Molecular
Interactions. Assay and Drug Development Technologies 2: 647-657) st dung hdi quy phi
tuyén tinh trong GraphPad Prism.

Thiét bi Biacore T200 (GE Healthcare Life Sciences), chét phan img va phin mém
danh gia Biacore T200 Ver 3.1 dugc stir dung dé phan tich cong huéng plasmon bé mat cua
CD19 nguoi, chudt va khi cynomolgus lién két v&i manh Fab cta Cb3f. Cac protein CD19-
Fe tai t6 hop duge mua tir Systems R&D. Chip cam bién protein A (chip GE protein A P /
N 2912755) dugce st dung. Dung dich dém chay mau 1a 1X HBS-EP+ (Teknova P/N
H8022), va nhiét d6 chay mau 1a 37°C.

Céc protein dung hop CD19 Fc duoc pha lodng dén 3 pg/mL trong dung dich dém
chay miu, va khoang 60 RU mdi protein ciia ngudi, khi cynomolgus va chudt duoc bt gidt
trong cac t& bao dong chay (Fc) 2, 3 va 4, tuong tmg. Manh CB3f Fab duoc pha lodng dén
1000 nM trong dung dich dém chay mAu va pha lodng nim 1an theo chudi trong dung dich
dém chay mau dén 1,6 nM dé téng 5 dich pha lodng. Fab hodc dich trong chira chat dém
duoc tiém 50 pL/phut trong 300 gidy sau d6 1a pha phan ly 900 gidy. Su tai sinh dugc thuc
hién bang cach tiém 10 mM glyxin d6 pH=1,5 trong 30 gidy & 50 uL/phut qua tat ca cac
Fc. Dit liéu trix tham chiéu duoc thu thap duéi dang Fe2-Fel, Fe3-Fcl va Fe4-Fel, sau d6

dit lidu trir tham chiéu duoc trir di dé trdng. Ty 18 két hop (Kon) va ty 1€ phan ly (k) duge
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lam phu hop bang cach st dung md hinh “Gan két 1: 1. Ai luc (Kp) dugc tinh tir dong Iuc
gén két theo hé thirc: Kp = kost/Kon.

CB3f gin két véi CD19 ngudi va khi cynomolgus duge biéu hién trén céc té bao

CHO véi i lue (Kp) 1an luot 12 3,35 pM va 45,2 pM (bang 1).

Ménh Fab ctia CB3f gin két voi CD19 ngudi véi 4i luc 1a 3,20 x 106 M's, ty 18
phan ly (kog) 14 2,35 x 10 57!, va 4i luc (Kp) 1a 76,8 pM (bang 2). Manh Fab cua CB3f gén
két véi CD19 khi cynomolgus véi i luc 1a 1,04 x 10° M's”, ty 18 phan ly (kos) 14 9,78 x
102 5, va 4i luc (Kp) 12 94,5 nM (bang 2). Khéng gin két v6i CD19 chudt duge quan sat
& ndng d6 Fab 1uM.

Bang 1: Gén két in vitro cia CB3f véi té bao CHO dwgc ¢6 dinh biéu hién CD19 ngwoi
hoac khi cynomolgus.
[Puoc do bang MSD-SET & 37°C. Két qua duoc bao cao 1a trung binh hinh hoc ctia Kp tix

3 14n lap lai doc 1ap. Sai s6 u6c luong duoc tinh béng gia tri trung binh hinh hoc x d¢ 1éch
chuén log10 Kp x In 10]

Loai Ai lwve mAb (pM)
CD19 nguoi 3,35+ 0,56
CD19 khi Cynomolgus 452 +2.8

Bang 2: Thong s6 giin két in vitro cia manh Fab ciia CB3f vdi protein dung hop CD19
Fc ngwoi, khi cynomolgus, va chudt.
[Puoc do bang cong hudng plasmon bé mit (SPR) & 37°C. Céc két qua duoc thong bao 1a

gia tri trung binh + sai s6 chudn cta 3 14n lap lai doc 14p.]
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Loai Ty 1é két hop Fab | Ty 1§ phanly Ai lwe Fab (Kp)
(Kon) Fab (Koff) (M)
M's!x 109 (s x10%
CD19 nguoi 320+1,15 2,35+0,37 76,8 £16,0
CD19 khi Cynomolgus . 1,04 £ 0,03 978 +£79 94,500 + 7,900
CD19 chudt nhat Khong quan sat co su gén két & ndong do Fab 1 uM
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Dé on dinh

D 6n dinh ctia CB3f duge danh gia & ndng d6 cao (khoang 100 mg/mL) trong dung
dich dém histidin 5 mM (d6 pH=6,0) v6i ta dugc. Cac mau cd dic dugce u trong thoi gian
4 tudn & 5°C va 35°C. Sau khi 4, cac mAu dugc phan tich phan trim ciia phan tir khéi luong
cao (% HMW) béng sic ky loai trir kich thude (SEC), dé phan manh bang dién di mao
quan (CE-SDS), va dé cai bién hoa hoc (vi du nhu khir amit, dong phan héa hodc oxy hoa)
bing cach lap ban dd peptit LC-MS. Sau 4 tudn & 35°C, CB3f thé hién A%HMW 12 0,5%,
A% cac manh la 0,6%, va khong cai bién hoa hoc CDR 16n hon 0,2%.

D6 6n dinh déng/rd dong trong cling didu kién duoc danh gia bang cach sir dung 3
chu ky nhiét d6 cham, dugc kiém soat lap lai, mé phéng cac didu kién dong lanh/rd dong
cta lwong 16n duge chét dang khéi duoc dat & -70°C. CB3f thé hién A% HMW 1a 1,9%
duoc do bang SEC sau 3 chu ky dong lanh-rd dong. Cac ta dugce khéc co thé 1am giam thém
viéc gia tang % HMW (dit liéu chua duoc hién thi).

Nhitng két qua nay cho thdy CB3f ¢6 do 6n dinh vat ly va héa hoc tét.

Do tan

Do tan duoc danh gia bang cach ¢6 100mg CB3f véi thiét bi loc ly tam ngudng khéi
luong phan tir 30 kDa (vi du, Amicon U.C. filters, Millipore, catalog # UFC903024) dén
thé tich khoang 0,5 mL. Nong dd cudi cing ciia miu dwoc do bang do hép thu UV & budc
séng 280 nm sir dung mdy quang phé Solo VPE (C Technologies, Inc).

CB3f thé hién do tan 16n hon hoic bing 183 mg/mL trong dung dich dém histidin
5 mM @ pH=6 va l6n hon hoac bang 170 mg/mL trong PBS (nudc mudi dém phosphat)
6 pH=7.4. Cac két qua nay cho thay CB3f thé hién do tan cao.

Do nhot

D06 nhét ciia CB3f duge phén tich & 15°C & ndng d6 x4p xi 125 mg/mL trong histidin
5 mM & do pH=6,0 véi cac ta dugc khc nhau. Viéc do do nhét dugc thuc hién bang thiét
bi VROC Initium (RheoSense). CB3f thé hién do nhét 1a 14,2 ¢P ¢ 131 mg/mL trong
histidin 5SmM & d6 pH=6 + 280mM mannitol, 9,5 cP trong histidin SmM & d6 pH=6,0 +
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natri clorua 150 mM, va 6,1 cP D9 nhét trong histidin SmM d6 pH=6,0 + arginin 280 mM.
Nhimg két qua nay chi ra rang CB3f ¢6 d6 nhot thap, c6 thé cho phép dung theo liéu ndng

dd cao.
Duwoc dong hoc (PK)

Dic tinh PK ctia CB3f dwgc nghién ctru ¢ khi cynomolgus sau khi tiém dudi da mot
lidu 0,03, 0,3, 1 va 10 mg/kg CB3f, hoic tiém tinh mach mét liéu 1 mg/kg Cb3f. CB3f cho
thdy PK tuyén tinh trén pham vi lidu tiém duéi da duoc khao sét, voi thoi gian ban hiy
cubi (T12) dao dong tir 182 dén 301 gid. T1p sau khi tiém tinh mach lidu léﬁ duy nhat 1
mg/kg CB3fla 324 gio.

Theo bao céo, obexelimab cé thoi gian Ty, trung binh 1a 3,5 + 1,0 ngay, tuong
duong véi 60-108 gio (Jaraczewska-Baumann, et al., European League Against
Rheumatism (EULAR) 2015 Annual Meeting Poster: 4 Phase 1b/2a Study of the Safety,
Tolerability, Pharmacokinetics and Pharmacodynamics of XmAb®3871 in Patients with
Rheumatoid Arthritis, June 12, 2015, san co6 tai https:/investors.xencor.com/static-

files/0017dcf1-deb2-46eb-93ff-90bal 64ec50c). Vi thé, CB3f c6 Tix tot hon obexelimab.
Vi du 3. Mb ta dac diém chitc ning in vitro ctia khing thé khing CD19 ngwoi.
Sw rc ché ting sinh té bao B in vitro béi mAb khdang CD19 nguwoi CB3f.

Kha ning cua mAb khang CD19 nguoi CB3f trong viéc e ché tang sinh cua té bao

B ngudi so cip duoc thir nghiém trong thir nghiém tang sinh té bao B in vitro.

Té bao B ngudi so cdp duoc tach tir PBMC ngudi hién tang khoe manh bang cach
chon loc 4m tinh str dung kit phén 14p té bao B (Stemcell Technologies). Té bao B so cép
ctia ngudi duoe tai huyén phit & mat d6 1 x 10 t& bao/mL va dugc nudi cdy ¢ 37°C trong
cac dia polystyren 96 giéng ddy chit u trong moi trudong hoan chinh (RPMI-1640 chta 10%
huyét thanh thai bo, 1x MEM-axit amin khong thiét yéu, 1 mM Natri pyruvat, dung dich
1x Penicillin-Streptomycin (tdt ca tir Corning) va 1x Glutamax (Gibco), 0,1% B-
mercaptoetanol (Life Technologies). Cac té bao dugc xir Iy truée bang khang thé CD19
khang ngudi trong 1 gio va duoc kich thich bang IgM chudt khang nguoi (2ug/mL-
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Southern Biotech) cong v6i IgG tho khang chudt (12pug/mL-Thermo Fisher) trong 2 ngay
& 370 va 5% CO,. Cac té bao sau d6 duoc tao xung v6i [PH]-thymidin (1pCi
thymidin/giéng, PerkinElmer, Boston, MA) trong 18 gid nuoi cly té bao. Muc do két hop
cua [*H] -thymidin duoc do béng thiét bi dém vi dia 2450 Microplate (s6 sé-ri MicroBeta?:
5129186, PerkinElmer, Boston, MA) va dugc biéu hién & dang s luong té bao trén mdi

phut (c.c.p.m).

mADb khang CD19 nguoi CB3f tic ché su tang sinh cta té bao B ngudi so cap theo
cach phu thude lidu luong, trong khi ddi chimg Isotyp khong ching t6 su e ché ¢ ndng do
thir nghiém bét ky (FIG. 3). Chiic ning tc ché ciia CB3f dugc thir nghiém bang céch st
dung t& bao B thu dugc tir 12 nguoi hién tang khac nhau, va gié tri ICso trung binh di véi
CB3f 1 0,007 nM (bang 3). Dit liéu thé hién ring mAb khang CD19 ngudi CB3f ¢6 thé G
ché su tang sinh cia té bao B ngudi so cAp theo cach phu thudc lidu luong, trong khi su

tang sinh t& bao B khong bi anh huéng boi khang thé dbi chimg isotyp.

Bang 3. Uc ché su ting sinh té bao B so cAp bing mAb khing CD19 ngudi CB3f

Gia tri ICso (nM)
Nguwoi hién ting 1 0,006
Nguoi hién ting 2 0,009
Ngudi hién ting 3 0,003
Nguwdi hién ting 4 0,006
Ngwoi hién ting 5 0,004
Ngwoi hién ting 6 0,003
Nguwoi hién ting 7 0,003
Nguwdi hién ting 8 0,005
Ngudi hién ting 9 0,005
Ngwoi hién ting 10 0,028
Nguoi hién ting 11 0,004
Nguwoi hién ting 12 0,005
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Trung binh 0,007

Uc ché sw hoat héa té bao B in vitro trong mdu toan phan ciia ngwoi

Kha ning ctia mAb khang CD19 nguoi CB3f trong viée rc ché sy hoat héa té bao
B ngudi so cép trong mau toan phan duoc thir nghiém trong tht nghiém oat héa méu toan

phan in vitro.

Mau toan phan nguoi duoe xtr Iy EDTA (nguoi hién tang khée manh, Dich vu cho
nguoi hién méu binh thudng TSRI, San Diego, CA) dugce nudi cAy trong dia polystyren 96
giéng, day hinh chit U va dugc u so bd v6i CB3f hoac khang thé dbi chung isotyp trong 30
phiit dén mot gidr & 37 °C va 5% CO,. 7 nM mdi khang thé duoc sir dung & ndng do cao
nhét véi sy pha lodng 4 14n va 12 diém chuin d¢ trong méi truong hoan chinh (RPMI-1640
chtta 10% huyét thanh thai bo, 1x MEM-axit amin khdng thiét yéu, ImM natri pyruvat,
dung dich 1x penicillin-streptomycin (déu tir Corning) va 1x Glutamax (Gibco), 0,1% B-
mercaptoetanol (Life Technologies). Mau toan phén dugc kich thich bang 2,5 pg/mL phbi
tir TLRY trong 24 gid & 37 °C va 5% CO2 (CpG ODN 7909 (InvivoGen, San Diego, CA)).
Profin hoat hoa té bao B dugc do bang phan tich té bao theo dong chay va dit liéu duoc

phan tich bang phan mém FlowJo.

Phan tich té bao theo dong chay duoc thuc hién nhu sau. Mau toan phén cla nguoi
da xtr 1y va hoat hoa duogc ly giai bang dém ly giai RBC (Fisherscientific, USA). Té bao
duoe nhudm bing t6 hop thich hop ctia cac khang thé lién hop v6i chat nhudém huynh quang
trong 30 phit & 4°C dé xac dinh cac ddu hiéu hoat héa t& bao B: CD69 BV605 (sb 16
#310938) tir BioLegend. Céc t& bao ciing dugc nhudm bang CD3 FITC (s 16 # 300306),
CD19 APC (s 16 # 363006) tat ca tir BioLegend, CD20 PerCP-Cy5.5 (s6 16 # 560736) tir
BD Pharminogen va thudc nhuém kha ning c¢b dinh eFluor ™ 780 (eBioscience). It nhét
25.000-50.000 sy kién lién quan dén té bao séng duoc phan tich cho mdi mu. Cac mau

duoc 14y trén BD Fortessa X-20 va két qua duoc phén tich bang Phan mém FlowJo.

mAb khang CD19 nguoi CB3f uc ché su hoat hoa té bao B ngudi so cip theo cach

phu thudc lidu luong, duoc do bang viéc giam té bao B CD69+. Thir nghiém dugc thuc
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hién bang cach sir dung mau thu dugc tir ba ngudi hién tang khac nhau va két qua dai dién
duoc thé hién trén Fig. 4. Gia tri ICso trung binh dbi voi CB3f trong thir nghiém nay 1a
0,008 nM (Bang 4). Khéng thé déi chimg isotyp khong chimg 6 su trc ché biéu hién CD69
& ndng d6 thir nghiém bét ky. Dt liéu cho thdy ring mAb khang CD19 ngudi CB3f ¢6 thé
tic ché su hoat hoa céac té bao B so cdp ciia nguoi trong méu toan phén theo cach phu thudc
vao liéu luong, trong khi su hoat hoa t€ bao B khong bi anh hudng boi khang thé ddi chimg
isotyp.

Bang 4. Uc ché sy hoat héa té bao B trong mau toan phin bing mAb khing CD19
ngwoi CB3f

Gia tri ICs0 (nM)
Ngwoi hién ting 1 0,015
Nguwoi hién ting 2 0,0006
Ngudi hién ting 3 0,008
Trung binh 0,008

Uc ché in vitro suw biét héa t¢ bao B thanh nguyén twong bao

Té bao B nhé cua ngudi duge phan 14p tr PBMC cia ngudi hién tang khoe manh
béng cach sir dung kit phan 1ap té bao B nhé (Miltenyi Biotec). Té bao B nhé so clp cla
nguoi duoc tai huyén phit & néng do 1 x 10° té bao/mL va dugc nudi cay & 37 °C trong dia
polystyren 96 giéng day hinh chit u trong mdi truong hoan chinh (RPMI-1640 chira 10%
huyét thanh thai bo, 1x MEM-axit amin khong thiét yéu, 1mM natri pyruvat, 1x dung dich
penicilin-streptomycin (tat ca tir Corning) va 1x Glutamax (Gibco), 0,1% B-mercaptoetanol
(Life Technologies). Té bao duoc xit 1y trude véi mAb khang CD19 ngudi CB3f trong 1
gio va dugc kich thich bang 50 ng/mL khang CD40, 200 ng/mL BAFF, 1 ng/mL IL-2, 100
ng/mL IL-21 (tit ca déu tr R&D) trong 5 ngay. Té bao duge rira sach va nhuém bang t6
hop thich hop cua cac khang thé lién hop véi thubc nhudm huynh quang trong 30 phit ¢ 4
°C dé x4c dinh su biét hoa ciia té bao B nh¢ thanh té bao bach cau: CD38 PE, CD3 FITC
(cat # 300306), CD19 APC (cat # 363006) déu tir BioLegend, CD20 PerCP-Cy5.5 (cat. #
560736) tir BD Pharminogen va thudc nhudm kha thi ¢6 kha nang cb dinh eFluor™ 780,

29

29/105



48276

eBioscience. ft nhit 25.000-50.000 sy kién lién quan dén té bao séng dugc phén tich cho
mdi mau. Cac mau duoc 14y trén BD Fortessa X-20 va két qua dugc phan tich bang Phan

mém FlowJo. % nguyén tuong bao dugc x4c dinh 1a % ctia té bao B CD3 gsing/CD20h4r B

mAb khang CD19 ngudi CB3f e ché sy biét hoa té bao B nhé so cap cua nguoi
into nguyén tuong bao theo cach phu thudc lidu luong (FIG. 5). Thi nghiém dugc lap lai
ba 14n va dit liéu dai dién duoc thé hién. Khang thé dbi chiing isotyp khong ching to su tc
ché su biét hoa nguyén twong bao & ndng d6 thir nghiém bat ky. Dt lidu cho thy rang
CB3f c6 thé tic ché su biét hoa té bao B nhé so cip clia ngudi thanh nguyén twong bao theo
cach phu thudc lidu lwong, trong khi su biét héa nay khong bi anh huong boi khang thé d6i
ching isotyp.

mAb CD19 CB3f la mAb khong lam suy kiét va khong cé hoat tinh trong thit nghié¢m
CDC va ADCC in vitro.

mAb khang CD19 nguoi CB3fla khang thé e ché té bao B, duoc thiét ké dé e ché
chttc nang té bao B nhung khong 1am suy kiét té bao B. Cac thir nghiém in vitro dugc thuc
hién dé xac nhan CB3f thiéu cac hoat tinh gdy doc té bao phu thude bo thé (CDC) va gay
doc té bao phu thudc khang thé (ADCC), nghia 12 n6 khong c6 chirc ning lam suy giam.

Dong té bao Wil2-s biéu hién CD19 va CD20 duoc st dung 1am t€ bao dich, va
dong t& bao Jurkat biéu hién FeyRIIla (V158)-NFAT-Luc chirc nang (Eli Lilly and
Company)duogc st dung lam dong té bao tac dong. CB3f dugc thi nghiém va khang thé
IgG1 duge bidt 1a chét cam tmg c6 hidu lyc da biét cia ADCC va CDC dugc st dung lam

dbi ching duong tinh.

CB3f duoc pha lodng theo chudi trong ba lan bat ddu & ndng d6 thir nghiém 10
pg/mL va 1 pg/mL cho xét nghiém CDC va ADCC, tuong ung. Hop chét thir nghiém 50
ul/giéng hodc dung dich dém thtr nghiém duoc thém vao dia 96 giéng (Costar 3916). Té
bao Wil2-s duoc pha lodng dén ndng do 1x10° té bao/mL va thém 50 ul/giéng vao dia.
Céc dia CDC va ADCC duoc o trong 1 gid & 37°C. Tiép theo, t€ bao Jurkat V158 dugc
pha lodng dén ndng d6 3x10° t& bao/mL va thém 50 uL/giéng cho dia ADCC, hoic 50
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ul/giéng b6 thé duoc pha lodng trudc tir huyét thanh ngudi (Quidel A113) cho dia CDC.
Céc dia CDC dugc u ¢ 37°C trong 2 gio sau khi bd sung 100 pL/ giéng Cell-Titre Glo
(Promega G7571). Céc dia ADCC dugc G & 37°C trong 4 gidr sau khi bd sung 100 pL/giéng
ONE-Glo (Promega E8130). Thanh phén ctia cac dia duoc tron bang cach sir dung may l4c
dia & tc dd cham, va tin hiéu phat quang dugc doc trén dau doc dia da ché d6 Envision 11
str dung tich hop 0,2 cps. Dt liéu dugc phén tich bang cach sir dung phan mém GraphPad

Prism v8.2.

Két qua cta thir nghiém CDC va ADCC duge thé hién trén cac FIG. 6A-6B (cac két
qua tuong Ung tir ba 14n chay dia doc 1ap). T4t ca cac mirc do dap tmg duoc phén loai twong
ung voi khang thé IgG1 d6i chimg dwong tinh. mAb khang CD19 nguoi CB3f khong c6
hoat tinh CDC (FIG. 6A) 14n hoat tinh ADCC (FIG. 6B) 6 cac ndng do chi dinh.

Tinh dic hiéu ciia mAb khang CD19 ngwoi gin két véi t¢ bao B trong mdu toan phan
cliia nguoi.

mADb khang CD19 nguoi CB3f 1a khang thé trc ché té bao B, hoat dong bang cach
{rc ché chirc ning té bao B. Obexelimab la khang thé gén két voi ca CD19 va FeyRIIb. Tuy
nhién, su gan két 4i luc cao ctia obexelimab véi FeyRIIb c6 thé dan dén viéc gén két voi
cac loai t& bao khac theo cach doc 1ap véi CD19. Vi thé, tinh dic hiéu gan két cua
obexelimab va mAb khang CD19 ngudi CB3f dugc so sanh bang cach sir dung thir nghiém

gan két mau toan phan cua nguoi.

M4u toan phén ciia ngudi da duoc xu ly EDTA (Nguoi hién mau khoe manh, Dich
vu Ngudi hién méu Binh thuong TSRI, San Diego, CA) dugc dan méng 1én dia polystyren
96 giéng va dugc nhudm béang ndng dd khac nhau cta Alexa Flour® 647 lién hop CB3f,
Alexa Flour® 647 lién hop va Alexa Flour® 647 lién hop isotyp dbi chimg cong véi t6
hop thich hop cta céc khang thé ngoai bao lién hop véi chét nhuém huynh quang dé phat
hién quﬁn thé t& bao lympho/bach cau hat. 7 nM mdi khang thé dugc sir dung lam néng do
cao nhét véi d6 pha lodng 3 14n va chuén do 8 diém trong DPBS 1x khong c6 Ca? *, khong
c6 Mg? " (nuée mudi dém phosphat Dulbecco (Dulbecco's Phosphate-Buffered Saline)
duoc bd sung voi 2% huyét thanh thai bo dugc (bat hoat FBS-nhiét) déu tir Corning®.
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Hdn hop gébm CD20 PerCP-Cy5.5 (cat # 560736), CD45 BV421 (cat # 563879), CD66
FITC (cat # 555724) déu tir BD Biosciences. CD3 BV605 (cat # 317322), CD11b PE-Cy7
(cat # 101216) déu tir BioLegend va thudc nhudm kha thi c6 kha nang c6 dinh eFluor™
780, (cat # 65-0865-14) tir eBioscience. Mau toan phan cong khang thé duoc nhudm trong
30 phat & 4°C trong t6i. Té bao chét dugc loai trir bing thuéc nhudm kha thi va it nhét
25.000-50.000 su kién lién quan dén té bao sbéng dugc phan tich. Cac miu dugc 14y trén

BD Fortessa X-20 va két qua duogc phan tich bang Phin mém FlowJo.

Phén tich té bao theo dong chay chimg t6 rang CB3f gin két riéng véi té bao B trong
méu toan phan clia nguoi & tat ca cac ndng do thir nghiém (FIG. 7). Obexelimab cho thay
sur lién két véi té bao B ctia ngudi cling nhu quan thé té bao 4m tinh v6i CD20 (tirc 1a khong
phii t& bao B), biéu hién CD66 va CD11b va do d6 duge x4c dinh 1a bach cau trung tinh
(Fig. 7). Do d6, dit liéu cho thdy mAb khang CD19 ngudi CB3f ¢6 lién két ddc hidu cao
v6i té bao B clia ngudi trong méu toan phin ctia ngudi, trong khi obexelimab cho thay lién
két khong dac hiéu véi bach cau trung tinh cua nguoi ngoai viée lién két té bao B. Vi bach
cAu trung tinh 12 loai té bao bach cdu phong phu nhit & ngudi, nén su gfn két khong dic
hiéu v6i bach cdu trung tinh c6 thé giai thich cho thoi gian ban huy ngén cila obexelimab
duoc quan sat théy & bénh nhan. Thir nghiém duoc lap lai bang cach sir dung mau tir bdn

ngudi hién tang khac nhau, két qua dai dién duoc thé hién trong Fig. 7.
Thir nghiém chét theo chwong trinh in vitro.

Nhu duoc mé ta & trén, obexilimab dugc thé hién 1a 1am giam s6 luong té bao B &
bénh nhén trong cic nghién ctru 14m sang (Jaraczewska-Baumann, et al., EULAR 2015
Annual Meeting Poster: A Phase 1b/2a Study of the Safety, Tolerability, Pharmacokinetics
and Pharmacodynamics of XmAb®5871 in Patients with Rheumatoid Arthritis, June 12,
2015).

Kha ning cua mAb khang CD19 ngudi CB3f va obexilimab trong viéc cam Gmg su
chét theo chuong trinh cua té bao B nguoi so cép duogc thir nghiém bang cach str dung thir
nghiém chét theo chuong trinh in vitro té bao B. Té bao B so cép ctia nguoi duge tach tir
PBMC nguoi hién ting khoe manh béng viéc chon loc 4m tinh st dung kit phan lap té bao
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B (Stemcell Technologies). Té bao B so cap cua ngudi duge tai huyén phil & nong d6 1 x
10 t& bao/mL va duogc nudi cay & 37 °C trong dia polystyren 96 giéng day hinh chit u trong
moi truomg hoan chinh (RPMI-1640 chira 10% huyét thanh thai bo, 1x MEM-axit amin
khong thiét yéu, ImM natri pyruvat, 1x dung dich penicillin-streptomycin (tht ca tir
Corning) va 1x Glutamax (Gibco), 0,1% B-mercaptoetanol (Life Technologies). Té bao
duoc xir I bing cac ndng do chi dinh 1a CB3f, obexilimab, hogc khéng thé ddi chimg
isotyp trong 24 gid & 37 °C va 5% COaz. Su chét theo chwong trinh té bao B dugc do bang
dém té bao theo dong bang cach sir dung nhudm Annexin V két hop v6i thude nhuom kha
thi. Té bao duge nhuom bang td hop thich hop cta cac khang thé lién hop véi chat nhuém
huynh quang trong 30 phut & 4 °C dé x4c dinh cac ddu chudn hoat hoa té bao B: CD19 APC
(Biolegend), CD20 PerCP-Cy5.5 (BD Pharminogen), Annexin V (Invitrogen) va thube
nhudm kha thi c6 kha ning b dinh eFluor™ 780 (eBioscience). Té bao chét theo chuwong
trinh dugc dinh nghia 1 té bao Annexin V* sdng. Cac miu duoc ldy trén BD Fortessa X-

20 va két qua dugc phan tich bing Phan mém FlowJo.

Thur nghiém dugc lap lai bang cach st dung céc té bao B thu duoc tir ba nguoi hién
tang khac nhau va dit liéu dai dién duoc thé hién trong Fig. 8. Obexilimab cam mg sy chét
theo chuong trinh cua t& bao B theo cich phu thudc lidu lwong (FIG. 8), ma c6 thé giai
thich viéc giam sb lugng té bao B & bénh nhan duoc quan sat trong cc thir nghiém 1dm
sang. Ngugc lai, CB3f cam ung rat it hodc khong cam tmg su chét theo chuong trinh ctia
té bao B ngudi khi duoc so sanh véi dbi chimg Isotyp (FIG. 8). Dit liéu nay chi ra rang,
trai nguoc v6i obexilimab, mAb khang CD19 ngudoi CB3f khong cam tUng su chét theo
chuong trinh cua té bao B nguoi so cAp ex vivo, dé xuét co ché hoat dong khac d6i véi
CB3f. Dit liéu nay ciing chi ra ring mAb khang CD19 ngudi CB3f hoat dong biang cach tc
ché chirc nang té bao B ma khong lam suy kiét té bao B hodc giam dang ké s6 luong té bao

B.
Vi du 4. Mo ta dac diém chic ning in vivo ciia khing thé khiang CD19 nguoi.

Cac con chudt nhat NSG cai (NOD.Cg-Prkdescid I12rgtm1Wjl/SzJ, JAX Labs,
Stock #05557) dwoc nhét 3 con mdi 16ng & 72° trong chu ky 12 gidy sang:tdi va cho phép

33

33/105



48276

dung thirc an va nudc ubng tuy thich (n=33 con). Té bao don nhan mau ngoai vi (PBMC)
cuia nguoi duge phan lap tr cac 6ng LRS thu dugc tir ngan hang mau San Diego (San Diego
CA) bang cach st dung cac dng didu ché SepMate 50 Ficol theo huéng dan cua nha san
xuét (StemCell Technologies, Vancouver, BC). PBMC méi duoc phan 1ap dugce tao huyén
pht trong PBS ¢ 1,2 €8 t& bao/mL va chudt nhit duge cdy ghép 100 uL huyén phu PBMC
vao trong tinh mach vao ngay 0 (1,2e’/chudt nhét, n=29); 4 con chudt khong dugc st dung
PBMC lam ddi chung khong cdy ghép. Vao ngay 1, cac con chudt nhit duoc chia thanh 3
nhém phit hop vé khéi lwong va duoc dung theo lidu ddi chimg Isotyp IgG4 ngudi hodc
CB3f & 0,01 hodc 1,0 mg/kg dudi da (200 pL/chudt nhét, n= 10, 10, va 9 twong tng). Viéc
dung theo lidu tiép tuc mot 1dn mdi tudn trong thoi gian con lai cta thit nghiém. Viée kiém
tra stc khoe va can khéi lugng co thé duoc thuc hién déu dan. Mau duoc thu thap bang
cach cét dudi vao cac 6ng mao mach phu heparin vao céc ngay 6 va 10. Vao ngay 15, mau
duoc thu gom bang cach ddm thung tim, trong didu kién gdy mé bang isofluran, vio cac
éng EDTA dé phéan tich FACS va dugc lam trong bang cach ly tdm dé phén tich huyét
twong. Cac 14 lach duge thu hoach va xir Iy thanh huyén phu té bao don dé phan tich FACS.

Céc con chudt duoc can trong ti hut BSL2 va duoce danh gia cac d4u hiéu 1am sang
v& su kiét stic 2 dén 3 1an/tudn. Cac d4u hiéu 1am sang thong thudng déi voi mé hinh nay
1a 16ng xu, co thé gu, gly com, thé hodc cir ddng khoé khan. Su thay d6i khéi lugng co thé
duoc tinh du6i dang phan tram khéi lwong co sé clia chung: (Khdi luong ngay (x)/Khdi

luong ngay 0)*100.

Mau tir viéc choc 16 ¢ tim duoc thu gom vao cac dng duoc pha EDTA, lam trong
bang cach ly tAm, va huyét twong thu duoc duge bao quan & -80°C dé xir Iy sau nay. Céc
IgM huyét twong duoc do bang cach sir dung bang 1ap isotyp clia ngudi quy mé phét hién
trung binh (Rockville, Maryland) theo huéng dan ctia nha san xuét.

Thé huyén phu té bao don cua lach chudt nhit duge sit dung dé phan tich FACS.
Céc té bao dugc cly 1én dia 96 giéng va duge nhudm bang t6 hop thich hop cua cc khang
thé lién hop véi chat nhudém huynh quang trong 30 phut & 4°C dé xac dinh cac dau hiéu
hoat hoa té bao B: hCD45-BV421, CD86 BV650, CD3 APC, CD19 FTIC déu tir
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BioLegend, CD20 PerCP-Cy5.5 va thuéc nhuom kha thi c6 kha nang ¢6 dinh eFluor™
780. ft nhit 250.000 su kién lién quan dén t& bao sdng duoc phén tich cho mdi miu. Céc

mAu dugc 4y trén BD Fortessa X-20 va két qua duoc phan tich bang Phan mém FlowJo.

Dit liéu duoc dung dd thi va cac sb liéu théng ké dugc tinh bang cach sir dung phan
mém Prism (GraphPad, San Diego, CA). Chénh léch vé khdi luong gitta cac nhom duogc
xéc dinh bing phuong phép RM-ANOVA 2 chiéu véi kiém dinh hau kiém Tukey. Su chénh
1éch v& murc IeM huyét twong dugc xac dinh bing phuong phap ANOVA 1 chiéu véi kiém

dinh hau kiém Tukey va dugc coi la ¢ ¥ nghia néu p < 0.05.

Tiém PBMC ctia nguoi vao chudt nhét NSG din dén su cdy ghép 15 rét cia cac té
bao B chirc ning duoc do bang cach tiét IgM cuiia ngudi vao ngoai vi. IgM & dong vat dugc
didu tri bang d6i chimg Isotyp IgG4 tang nhanh tir mirc khong c6 kha ning phat hién dén
1,3+ 0,1 va 48,8 + 6,2 pg/mL lan luot & cac ngay 6 va 10 sau khi cdy ghép. CB3f dugc
diing theo lidu & mutc 0,01 va 1,0 mg/kg/tudn lam giam déng ké su tiét IgM 60% va 78%
vao ngay thit 6 nhu trén cac FIG. 9A-9B (p< 0,01 ddi vdi ca hai lidu). Giam 57% IgM tudn
hoan ciing duoc quan sat thay vao ngay thtr 10 véi lidu 1,0 mg/kg/tudn ctia CB3f (p <0,05).
Cén ning cua chudt nhit khong khac biét gifta cac nhom, cling nhu khong c6 chudt nao thé

hién d4u hiéu cua GvHD.

Viéc hoat hoa t& bao B ngudi & chudt nhit NSG dugc do bang sy biéu hién cua dau
chuin hoat héa CD86. Nhu duoc ching t6 trén FIG. 10, viée diéu tri bang mAb khéng
CD19 ngudi CB3f giam bidu hién ciia CD86 trén té bao B ngudi theo cach phu thudc liéu
lugng.

Viéc didu tri bing CB3f lam giam nhe ty 16 phin tram té bao B lach, ¢6 thé 1 do
giam sy hoat hoa va tang sinh cua té bao B. Mic du vay, té bao B hién dién trong lach voi
sd luong hau nhu khong thay dbi (> 50% té bao lach), cho thdy ban chat khong lam suy
kiét cia mAb khang CD19 ngudi CB3f (Fig. 11).
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Vidu 5. N§ibo héa cac khang thé khang CD19 ngwoi trong cdc té bao B

Té bao don nhan mau ngoai vi (PBMC) dugce thu thip tr LRS-WBC cta nhiing tinh
nguyén vién khoe manh bang céach str dung phuong phép ly tdm gradien mat do tiéu chuén.
Té bao B so cép clia nguoi duge phan 1ap tir PBMC cuia nguoi hién ting khée manh bang
cach chon loc 4m tinh st dung kit phéan lap té bao B. Pbi voi nghién ciru ndi hoa, cac té
bao B duge tao huyén phi lai & mat do 4x10° té bao/ mL va 50 pL dugc thém vao mdi
giéng trong dia 96 giéng. Manh Ig Fcy ngudi hudng dich F (ab’)2 dugc danh dau (F(ab’)2-
TAMRA-QSY7) duoc sir dung nhur mot mau do dé theo ddi qua trinh noi hoa. Khang thé
thir nghiém dugc u voi d4u do & 4 °C trong 30 phit dé tao thanh phitc hop va 50 pL duoc
thém vao té bao B trong mdi giéng. Nong do cudi cung cua khang thé thir nghiém 1a 2
ng/mL. Té bao duoc 0 trong 24 gid & 37 °C trong tu 4m CO,. Sau do, c4c té bao dugc rira
hai 14n bing 2% FBS PBS va duoc huyén phi lai trong 2% FBS PBS véi thudc nhudm kha
thi (SYTOX Green, Invitrogen). Dir liéu dugc thu thap trén BD Fortessa X-20 va duoc
phén tich trong FlowJo.

Ca mAb1 khang CD19 ngudi (CB3f) va mAb2 khang CD19 nguai (C323.C1) déu
chimg t6 kha nang ndi bd hoa trong té bao B so cAp cia nguoi sau 24 gio (Fig. 12). Khang
thé ddi chung isotyp vo hiéu tac dong IgG1 dugce st dung lam d6i chung 4m tinh va khong
thd hién su ndi bd hoa déng ké bét ky khi duoc chimg to bing ty 1& % thap cua té bao
TAMRA+ (FIG. 12). mAb IgG4 dbi chung am tinh chimg t6 duge sy ndi bd hoa tuong
duong véi mAb khang CD19 ngudi dugc thir nghiém (FIG. 12).

Vidu 6. So sinh hiéu qua ciia khang thé thay thé khang CD19 chudt nhit khéng lam
suy kiét véi khang thé thay thé khang chudt nhit CD20 lam suy kiét té bao B trén md
hinh dong vat

Hiéu qud in vivo ciia khdng thé thay thé CD19 khéng lam suy kigt va khdng thé thay thé
CD20 lam suy kigt té bao B 6 mé hinh chudt nhat CIA

Trong nghién ctru nay, khang thé thay thé khang CD19 chuot nhét khong 1am suy
kiét (Ab thay thé CD19) va khang thé thay thé khang CD20 chudt nhét 1am suy kiét t€ bao
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B (khang thé thay thé CD20) dugc thir nghiém cung v6i khang thé @i chung isotyp & md
hinh chudt nht viém khép do colagen (CIA) trong md hinh bénh béan thiét 1ap (ttc 14,
khang thé duoc dua vao sau khi cam ting bénh nhung trude khi dong vat phat trién diém

s6 1am sang c6 thé phat hién dugc bat ky).

Chudt nhit duoc didu tri bang ddi chimg Isotyp duge chiing ngira véi colagen va ta
duogc Freund hoan chinh (CFA) da phat trién cac ddu hidu viém khép quan sat duge bat
dau vao ngay 25, trong khi chudt khdng c6 bénh duge diéu tri bang isotyp khong c6 hién
tuwong viém khép quan sat duoc trong sudt thtr nghiém (FIG. 13A). Viéc didu tri bat dau tir
ngay 19 v6i khéng thé thay thé CD20 (10 mg/kg SC, mot 1an mdi tun) da cai thién diém
s 1am sang trung binh, trong khi d6 Ab thay thé CD19 (5 mg/kg SC, hai 1an mdi tuan) da
giam diém sé 1am sang trung binh nhidu hon (FIG. 13A). Khéng thé thay thé CD20 khong
lam giam déng ké AUC diém sb 1am sang so v6i d6i chimg Isotyp (FIG. 13B). N6i cach
khac, Ab thay thé CD19 da giam dang k& AUC diém s6 1am sang so véi ca ddi chimg
Tsotyp va khang thé thay thé CD20 (FIG. 13B). Cac két qua ndy d& xuét rang Ab thay thé
CD19 c6 thé giam d6 nghiém trong ctia bénh 16n hon khang thé thay thé CD20 khi duoc
danh gia bang AUC diém sé 1am sang trong mo hinh CIA vé bénh viém khép & chudt nhat

duoc thuc hién trong mo hinh ban thiét 1ap.

Hiéu qua in vivo ciia Ab thay thé CD19 khong lam suy kit va khdng thé thay thé CD20
lam suy kiét té bao B 6 mé hinh NOD chupt nhdt cé bénh ddi thdo dwong typ 1.

Chung chudt nhit NOD/ShiLt] (thudng duoc goi 12 khong déi thdo duong) 1a md
hinh da gen d6i véi bénh déi thdo dudng typ 1 tu mién (T1D). Bénh déi thdo duong & chudt
NOD dugc dac trung boi su tang duong huyét va tham nhép bach cau cla cac dao tuy. Ty
18 mic bénh cao nhét & chudt cai.

Trong nghién ctru nay, Ab thay thé CD19 khong lam suy kiét da duoc thir nghiém
cling v6i Ab thay thé CD20 lam suy kiét trong md hinh NOD & chudt méc bénh tiéu dudng
typl & ché do bénh ban diéu trj (tic 13, khang thé duoc dua vao ngay trudc khi dong vat

d6i chung bit dau phat trién diém sb 1am sang).
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Chudt NOD-LTJ c4i khong duge diéu tri, duge dung theo liéu véi 5 mg/kg/BIW Ab
thay thé CD19, hoic khéng thé thay thé CD20 bat dau luc 12 tuan tudi. T4t ca cac con chudt
ddu duoc kiém tra duong huyét hang tudn bing méay do duong huyét Accu Check Aviva
(Roche cat # 06870287001) va que thtr (Roche cat # 06908373001 lot # 497064). Nhimng
con chudt c6 muc dudng huyét trén 240 mg/dl dugc coi la méc bénh dai thao dudng. Chuot
khong duoc didu tri phat trién bénh déi thdo dudng bét ddu lic 14 tuln tuéi. Viéc diéu trj
bing Ab thay thé CD20 (5 mg/kg SC, hai 14n mi tuin) cho thdy kha ning bao vé rat nhe
khoi su tién trién clia bénh, trong khi CD19 thay thé Ab (5 mg/kg SC, hai lan mdi tudn)
]am cham va giam ty 1é mac bénh tiéu duong (FIG. 14). Cac két qua nay dé xuét rang Ab
thay thé CD19 khong 1am suy kiét c6 thé 1am chim va giam kha nang méc bénh dai théo
dudmg typ 1 & chudt NOD 16n hon khang thé thay thé khang CD20 lam suy kiét.

Hiéu qua in vivo ciia Ab thay thé CD19 khong lam suy kit va khdng thé thay thé CD20

lam suy kiét té bao B 6 mé hinh EAE ¢ chugt nhdt.

Bénh viém nfo tay tu mién thuc nghiém trén chuft (EAE) da dugc str dung rong rai
nhu mdt mo hinh cta cac bénh thoéi hoéa than kinh va khir myelin do viém, ching han nhu
bénh da xo cimg (MS).

Trong nghién ciru nay, Ab thay thé khang CD19 khong lam suy kiét dugc thir
nghiém cung khéang thé thay thé CD20 lam suy kiét trong md hinh EAE hity myelin thuyén
giam - tai phat cam ung boi proteolipit protein (PLP) trong md hinh ban diéu tri bénh (tc
13, khang thé duoc dua vao sau khi khoi phat bénh, nhung trude khi dong vét bét dau phat

trién diém s6 14m sang phat hién duge bat ky).

Chudt SJL cai 9-10 tuan tudi (Jackson Labs), v6i thé trong trung binh 1a 18-21¢g
duoc str dung cho nghién ctru ndy. Chudt duoc ching ngura bang nhii twong Hooke Kit™
PLP139-151/CFA (s6 catalog EK-0120, Hooke Laboratories, Lawrence MA), va 75 ng doc
t6 ho ga (PTX). Céac dong vat dugc phén ngau nhién dua trén thé trong vao cac nhém
nghién ctru véi 15 con chudt trong mdi nhom. Ab thay thé CD19 khong 1am suy kiét, khang
thé thay thé CD20 lam suy kiét hoac déi chimg isotyp IgG1 chudt nhat véi luong 5 mg/kg

da duoc tiém dudi da hai 14n mot tudn bit du tir ngay th 8. Piém sb EAE duoc thu thap
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hang ngay voi thang didm 0-6 trong gia s6 0,5 don vi. Chudt dugc chét nhan dao vao ngay
42. Viéc didu tri bing Ab thay thé CD19 khong lam suy kiét 1am giam déng ké diém s
EAE vao ngay 35-41 so véi dbi chiing Isotyp; véi mic giam diém s6 EAE 13 51% vao ngay
cudi cing (FIG. 15). Viéc didu tri bing khang thé thay thé CD20 lam suy kiét khong chimg
t6 dwoc muc giam dang ké vé diém s6 bénh so v6i dbi chimg Isotyp & cac thoi diém thir
nghiém (FIG. 15). Céc két qua nay d& xudt rang Ab thay thé CD19 khong lam suy kiét ¢6
thé 1am giam muc nghiém trong ciia bénh 16n hon khang thé thay thé CD20 lam suy kiét
khi duge danh gi boi didm s6 14m sang & md hinh EAE vé bénh da xo ctmg trong md hinh

diéu tri ban tri liéu.
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DANH MUC TRINH TU

C323

SEQ ID NO: 1 C323 HCDRI1 (North)
KASGGTFSSYAIS

SEQ ID NO: 2 C323 HCDR2 (North)
GIIPIFGTAN

SEQ ID NO: 3 C323 HCDR3 (North)
AREDFGYNYGMDV

SEQ ID NO: 4 C323 LCDR1 (North)
RASQGVNSYYLA

SEQ ID NO: 5 C323 LCDR2 (North)
YATSTRAT

SEQ ID NO: 6 C323 LCDR3 (North)
QHYGNSLFT

SEQ ID NO: 7 C323 HC IgG4-S228P

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPIF
GTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGYNYGMD

VWGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRV
ESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ

FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
GLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHY

TQKSLSLSLG

48276
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SEQ ID NO: 8 C323 HC IgG4-S228P DNA

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGG
TGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGC
TGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCC
CTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGAT
TACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG
ATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAGGACTTCGGCTACAAT
TACGGCATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCTT
CTACCAAGGGCCCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCC
GAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGG
TGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCC
GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC
CCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTAGATCACAAGCC
CAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCATGC
CCACCCTGCCCAGCACCTGAGTTTCTGGGGGGACCATCAGTCTTCCTGTTCCC
CCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGC
GTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACG
TGGATGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGT
TCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTG
GCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCGTCC
TCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAG
GTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCC
TGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGA
AAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGA
CTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTAACCGTGGACAAGAGCAGG
TGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACA
ACCACTACACACAGAAGAGCCTCTCCCTGTCTCTGGGT

SEQ ID NO: 9 Ving bién d8i HC C323 (VH)
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QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPIF
GTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGYNYGMD
VWGQGTTVTVSS

SEQ ID NO: 10 C323 HC VH DNA

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGG
TGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGC
TGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCC
CTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGAT
TACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG
ATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAGGACTTCGGCTACAAT
TACGGCATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

SEQ ID NO: 11 C323 LC

EIVLTQSPGTLSLSPGERATLSCRASQGVNSYYLAWYQQKPGQAPRLLMYATST
RATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQHYGNSLFTFGPGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 12 C323 LC ADN

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGGGTGTTAACAGCTACTACTTAGCCT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATGTATGCTACATC

CACCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACA
GACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTA
CTGTCAGCACTATGGTAACTCACTATTCACTTTCGGCCCTGGGACCAAGGTGG
AGATCAAACGGACCGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGAT
GAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTA
TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGT
AACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGC

42

42/105



48276 43/105

CTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCT
TCAACAGGGGAGAGTGC

SEQ ID NO: 13 Ving bién d4i C323 LC (VL)

EIVLTQSPGTLSLSPGERATLSCRASQGVNSYYLAWYQQKPGQAPRLLMYATST
RATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQHYGNSLFTFGPGTKVEIK

SEQ ID NO: 14 C323 LC VL ADN

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGGGTGTTAACAGCTACTACTTAGCCT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATGTATGCTACATC
CACCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACA
GACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTA
CTGTCAGCACTATGGTAACTCACTATTCACTTTCGGCCCTGGGACCAAGGTGG
AGATCAAA

C323.C1

SEQ ID NO: 15 C323.C1 HCDR1 (North)
KASGGTISSYAYS

SEQ ID NO: 16 C323.C1 HCDR2 (North)
GIIPIFDTAN

SEQ ID NO: 17 C323.C1 HCDR3 (North)
AREDFGYNYAMDV

SEQ ID NO: 18 C323.C1 LCDR1 (North)
RASQKVNSYYLH

SEQ ID NO: 19 C323.C1 LCDR2 (North)
YATRTRPT
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SEQ ID NO: 20 C323.C1 LCDR3 (North)
QHYGQSLFT
SEQ ID NO: 21 C323.C1 HC IgG4-S228P

QVQLVQSGAEVKKPGSSVKVSCKASGGTISSYAYSWVRQAPGQGLEWMGGIIPI
FDTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGYNYAM
DVWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDK
RVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPE
VQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKN QVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALH
NHYTQKSLSLSLG

SEQ ID NO:22 C323.C1 HC IgG4-S228P ADN

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGG
TGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCATTAGCAGCTATGCTTACAG
CTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATC
CCTATCTTTGACACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGA
TTACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG
ATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAGGACTTCGGCTACAAT
TACGCGATGGACGTCTGGGGCCAAGGGACCCTTGTCACCGTCTCCTCAGCTTC
TACCAAGGGCCCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCC
GAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGG
TGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCC
GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC
CCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTAGATCACAAGCC
CAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCATGC
CCACCCTGCCCAGCACCTGAGTTTCTGGGGGGACCATCAGTCTTCCTGTTCCC
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CCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGC
GTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACG
TGGATGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGT
TCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTG
GCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCGTCC
TCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAG
GTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCC
TGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGA
AAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGA
CTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTAACCGTGGACAAGAGCAGG
TGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACA
ACCACTACACACAGAAGAGCCTCTCCCTGTCTCTGGGT

SEQ ID NO: 23 C323.C1 VH

QVQLVQSGAEVKKPGSSVKVSCKASGGTISSYAYSWVRQAPGQGLEWMGGIIPT
FDTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGYNYAM
DVWGQGTLVTVSS

SEQ ID NO: 24 C323.C1 VH DNA

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGG
TGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCATTAGCAGCTATGCTTACAG
CTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATC
CCTATCTTTGACACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGA
TTACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG
ATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAGGACTTCGGCTACAAT
TACGCGATGGACGTCTGGGGCCAAGGGACCCTTGTCACCGTCTCCTCA

SEQ ID NO: 25 C323.C1 LC

EIVLTQSPGTLSLSPGERATLSCRASQKVNSYYLHWYQQKPGQAPRLLIYATRTR
PTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQHYGQSLFTFGQGTKVEIKRTV
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AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 26 C323.C1 LC ADN

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGAAAGTTAACAGCTACTACTTACAT
TGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGCTACAA
GAACCAGGCCAACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGAC
AGACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATT
ACTGTCAGCACTATGGTCAGTCACTATTCACTTTCGGCCAGGGGACCAAGGT
GGAGATCAAACGGACCGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTG
ATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGG
GTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAG
TCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAG
CTTCAACAGGGGAGAGTGC

SEQ ID NO: 27 C323.C1 VL

EIVLTQSPGTLSLSPGERATLSCRASQKVNSYYLHWYQQKPGQAPRLLIYATRTR
PTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQHYGQSLFTFGQGTKVEIK

SEQ ID NO: 28 C323.C1 VL DNA

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGAAAGTTAACAGCTACTACTTACAT
TGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGCTACAA
GAACCAGGCCAACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGAC
AGACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATT
ACTGTCAGCACTATGGTCAGTCACTATTCACTTTCGGCCAGGGGACCAAGGT
GGAGATCAAA
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CB3f

SEQ ID NO: 29 CB3f/CB3 HCDR1 (North)
KASGHTISSYAYS

SEQ ID NO: 30 CB3f/CB3 HCDR2 (North)
DIIPAYGSPN

SEQ ID NO: 31 CB3f/CB3 HCDR3 (North)
AREDFGKNYAMDV

SEQ ID NO: 32 CB3f LCDR1 (North)
RASQHVSSHYLA

SEQ ID NO: 33 CB3f LCDR2 (North)
YGASSRAT

SEQ ID NO: 34 CB3f LCDR3 (North)
QHYGQSQFT

SEQ ID NO: 35 CB3f/CB3 HC IgG4-S228P

QVQLVQSGAEVKKPGSSVKVSCKASGHTISSYAYSWVRQAPGQGLEWMGDIIPA
YGSPNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGKNYAM
DVWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDK
RVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPE
VQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALH
NHYTQKSLSLSLG

SEQ ID NO: 36 CB3f/CB3 HC I1gG4-S228P DNA
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CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGG
TGAAGGTCTCCTGCAAGGCTTCTGGACATACCATTAGCAGCTATGCTTACAGC
TGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGACATCATCC
CTGCCTATGGCTCACCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGAT
TACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG
ATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAGGACTTCGGCAAGAAT
TACGCGATGGACGTCTGGGGCCAAGGGACCCTTGTCACCGTCTCCTCAGCTTC
TACCAAGGGCCCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCC
GAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGG
TGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCC
GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGC
CCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTAGATCACAAGCC
CAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCATGC
CCACCCTGCCCAGCACCTGAGTTTCTGGGGGGACCATCAGTCTTCCTGTTCCC
CCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGC
GTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACG
TGGATGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGT
TCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTG
GCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCGTCC
TCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAG
GTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCC
TGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGA
AAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGA
CTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTAACCGTGGACAAGAGCAGG
TGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACA
ACCACTACACACAGAAGAGCCTCTCCCTGTCTCTGGGT

SEQ ID NO: 37 CB3f/CB3 VH
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QVQLVQSGAEVKKPGSSVKVSCKASGHTISSYAYSWVRQAPGQGLEWMGDIIPA
YGSPNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGKNYAM
DVWGQGTLVTVSS

SEQ ID NO: 38 CB3f/CB3 VH DNA

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGG
TGAAGGTCTCCTGCAAGGCTTCTGGACATACCATTAGCAGCTATGCTTACAGC
TGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGACATCATCC
CTGCCTATGGCTCACCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGAT
TACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG
ATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAGGACTTCGGCAAGAAT
TACGCGATGGACGTCTGGGGCCAAGGGACCCTTGTCACCGTCTCCTCA

SEQ ID NO: 39 CB3f LC

EIVLTQSPGTLSLSPGERATLSCRASQHVSSHYLAWYQQKPGQAPRLLIYGASSR
ATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQHYGQSQFTFGQGTKVEIKRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 40 CB3f LC ADN

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGCATGTTAGCAGCCACTACTTAGCTT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATC
CAGCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACA
GACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTA
CTGTCAGCACTATGGTCAGTCACAGTTCACTTTCGGCCAGGGGACCAAGGTG
GAGATCAAACGGACCGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGA
TGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCT
ATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGG
GTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACA
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GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAG
TCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAG
CTTCAACAGGGGAGAGTGC

SEQ ID NO: 41 CB3f VL

EIVLTQSPGTLSLSPGERATLSCRASQHVSSHYLAWYQQKPGQAPRLLIYGASSR
ATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQHYGQSQFTFGQGTKVEIK

SEQ ID NO: 42 CB3f VL DNA

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGCATGTTAGCAGCCACTACTTAGCTT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATC
CAGCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACA
GACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTA
CTGTCAGCACTATGGTCAGTCACAGTTCACTTTCGGCCAGGGGACCAAGGTG
GAGATCAAA

CB3 (chi LC; HC giong vii CB3f)

SEQ ID NO: 43 CB3 LCDR1 (North)
RASQHVNSHYLA

SEQ ID NO: 44 CB3 LCDR2 (North)
YATRTRPT

SEQ ID NO: 45 CB3 LCDR3 (North)
QHYGQSQFT

SEQ ID NO: 46 CB3 LC

EIVLTQSPGTLSLSPGERATLSCRASQHVNSHYLAWYQQKPGQAPRLLIYATRTR
PTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQHYGQSQFTFGQGTKVEIKRTV
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AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 47 CB3 LC ADN

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGCATGTTAACAGCCACTACTTAGCTT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGCTACAAG
AACCAGGCCAACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACA
GACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTA
CTGTCAGCACTATGGTCAGTCACAGTTCACTTTCGGCCAGGGGACCAAGGTG
GAGATCAAACGGACCGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGA
TGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCT
ATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGG
GTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAG
TCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAG
CTTCAACAGGGGAGAGTGC

SEQ ID NO: 48 CB3 VL

EIVLTQSPGTLSLSPGERATLSCRASQHVNSHYLAWYQQKPGQAPRLLIYATRTR
PTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQHYGQSQFTFGQGTKVEIK

SEQ ID NO: 49 CB3 VL DNA

GAAATTGTGTTGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGCATGTTAACAGCCACTACTTAGCTT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGCTACAAG
AACCAGGCCAACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACA
GACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTA
CTGTCAGCACTATGGTCAGTCACAGTTCACTTTCGGCCAGGGGACCAAGGTG
GAGATCAAA
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CB3f/CB3-1gG1

SEQ ID NO: 50 CB3f/CB3 IgG1 HC

QVQLVQSGAEVKKPGSSVKVSCKASGHTISSYAYSWVRQAPGQGLEWMGDIIPA
YGSPNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGKNYAM
DVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPG

SEQ ID NO: 51 CB3f/CB3 IgG1 HC ADN

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGG
TGAAGGTCTCCTGCAAGGCTTCTGGACATACCATTAGCAGCTATGCTTACAGC
TGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGACATCATCC
CTGCCTATGGCTCACCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGAT
TACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAG
ATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGAGGACTTCGGCAAGAAT
TACGCGATGGACGTCTGGGGCCAAGGGACCCTTGTCACCGTCTCCTCAGCTTC
TACCAAGGGCCCATCGGTCTTCCCGCTAGCACCCTCCTCCAAGAGCACCTCTG
GGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGT
GACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCG
GCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCC
CTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCC
AGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTC
ACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTT
CCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG
GTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCA
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ACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGG
AGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCA
CCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGC
CCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA
GAACCACAGGTGTACACCCTGCCCCCATCCCGGGACGAGCTGACCAAGAACC
AGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGT
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCCCC
CGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACA
AGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGC
TCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCCGGGT

CB3f/CB3-IgG1 v hiéu tic dong

SEQ ID NO: 52 CB3f/CB3 vé hiéu tac dong IgG1 HC (LC gidng véi CB3f/CB3) (cic
thay ddi so vi IgG1 WT dwgc gach chin)

QVQLVQSGAEVKKPGSSVKVSCKASGHTISSYAYSWVRQAPGQGLEWMGDIIPA
YGSPNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGKNYAM
DVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK

SEQ ID NO: 53 CB3f/CB3 vé hiéu tic dong IgG1 HC ADN (LC gidng véi CB3f/CB3)

CAGGTGCAACTTGTCCAAAGCGGAGCTGAGGTTAAGAAACCAGGTTCATCTG
TGAAGGTGTCATGTAAGGCAAGCGGCCACACCATTTCATCTTACGCATACTCC
TGGGTTCGACAAGCTCCAGGCCAGGGATTGGAATGGATGGGAGACATAATCC
CAGCATACGGATCACCTAACTACGCACAGAAGTTTCAGGGGAGAGTGACAAT
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TACAGCCGACGAGTCTACTAGCACTGCTTACATGGAGTTGTCTTCACTTCGGT
CAGAGGATACAGCAGTTTACTATTGTGCCAGGGAGGATTTCGGGAAAAATTA
TGCTATGGATGTATGGGGTCAGGGCACCCTGGTTACTGTATCATCTGCTAGCA
CCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGG
GGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGC
TGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCT
CCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAG
CAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACTCAC
ACATGCCCACCGTGCCCAGCACCTGAAGCCGCCGGGGGACCGTCAGTCTTCC
TCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTC
ACATGCGTGGTGGTGTCCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACT
GGTATGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGG
AGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCA
AGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTC
CCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAA
CCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAAG
TCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGA
GTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGT
GCTGGACTCCGACGGCTCCTTCTTCCTCTATTCCAAGCTCACCGTGGACAAGA
GCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCT
GCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGCAAA

(C323.C1-IgG1 vo hiéu tac dong

SEQ ID NO: 54 C323.C1 vd hiéu tac dong IgG1 HC (LC giong véi CB3.C1) (changes
from IgG1 WT dwgc gach chan)
QVQLVQSGAEVKKPGSSVKVSCKASGGTISSYAYSWVRQAPGQGLEWMGGIIPI

FDTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAREDFGYNYAM
DVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
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NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK

RVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE

ALHNHYTQKSLSLSPGK

SEQ ID NO: 55 C323.C1 v6 hiéu tic dong IgG1 HC ADN

CAGGTTCAGCTCGTGCAAAGTGGAGCTGAGGTGAAAAAACCTGGTTCTAGCG
TCAAGGTCTCTTGTAAGGCCTCTGGGGGCACTATAAGCTCTTATGCTTATAGT
TGGGTGCGCCAGGCCCCAGGACAGGGCTTGGAATGGATGGGCGGCATAATAC
CCATATTCGACACAGCCAACTACGCTCAAAAATTTCAGGGGAGAGTGACTAT
AACTGCAGACGAGAGCACTAGCACCGCTTACATGGAGTTGAGTAGTCTCCGC
AGTGAAGACACAGCCGTCTATTATTGCGCTAGGGAGGACTTTGGTTACAACT
ACGCCATGGATGTCTGGGGCCAGGGTACTTTGGTCACCGTATCTAGTGCTAGC
ACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGG
GGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTG
ACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGG
CTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCC
TCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCA
GCAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACTCA
CACATGCCCACCGTGCCCAGCACCTGAAGCCGCCGGGGGACCGTCAGTCTTC
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGT
CACATGCGTGGTGGTGTCCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAAC
TGGTATGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAG
GAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACC
AAGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCT
CCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGA
ACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAA
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GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGG

AGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCG
TGCTGGACTCCGACGGCTCCTTCTTCCTCTATTCCAAGCTCACCGTGGACAAG
AGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTC
TGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGCAAA

SEQ ID NO: 56 isoform 1 CD19 ngudi (trinh tw tham chiéu NCBI: NP_001171569.1)

MPPPRLLFFLLFLTPMEVRPEEPLVVKVEEGDNAVLQCLKGTSDGPTQQLTWSRE
SPLKPFLKLSLGLPGLGIHMRPLAIWLFIFNVSQQMGGFYLCQPGPPSEKAWQPG
WTVNVEGSGELFRWNVSDLGGLGCGLKNRSSEGPSSPSGKLMSPKLYVWAKDR
PEIWEGEPPCLPPRDSLNQSLSQDLTMAPGSTLWLSCGVPPDSVSRGPLSWTHVH
PKGPKSLLSLELKDDRPARDMWVMETGLLLPRATAQDAGKYYCHRGNLTMSFH
LEITARPVLWHWLLRTGGWKVSAVTLAYLIFCLCSLVGILHLQRALVLRRKRKR
MTDPTRRFFKVTPPPGSGPQNQYGNVLSLPTPTSGLGRAQRWAAGLGGTAPSYG
NPSSDVQADGALGSRSPPGVGPEEEEGEGYEEPDSEEDSEFYENDSNLGQDQLSQ
DGSGYENPEDEPLGPEDEDSFSNAESYENEDEELTQPVARTMDFLSPHGSAWDPS
REATSLAGSQSYEDMRGILYAAPQLRSIRGQPGPNHEEDADSYENMDNPDGPDP
AWGGGGRMGTWSTR

SEQ ID NO: 57 isoform 2 CD19 ngwoi (trinh tw tham chiéu NCBI: NP_001761.3)

MPPPRLLFFLLFLTPMEVRPEEPLVVKVEEGDNAVLQCLKGTSDGPTQQLTWSRE
SPLKPFLKLSLGLPGLGIHMRPLAIWLFIFNVSQQMGGFYLCQPGPPSEKAWQPG
WTVNVEGSGELFRWNVSDLGGLGCGLKNRSSEGPSSPSGKLMSPKLYVWAKDR
PEIWEGEPPCLPPRDSLNQSLSQDLTMAPGSTLWLSCGVPPDSVSRGPLSWTHVH
PKGPKSLLSLELKDDRPARDMWVMETGLLLPRATAQDAGKYYCHRGNLTMSFH
LEITARPVLWHWLLRTGGWKVSAVTLAYLIFCLCSLVGILHLQRALVLRRKRKR
MTDPTRRFFKVTPPPGSGPQNQYGNVLSLPTPTSGLGRAQRWAAGLGGTAPSYG
NPSSDVQADGALGSRSPPGVGPEEEEGEGYEEPDSEEDSEFYENDSNLGQDQLSQ
DGSGYENPEDEPLGPEDEDSFSNAESYENEDEELTQPVARTMDFLSPHGSAWDPS
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REATSLGSQSYEDMRGILYAAPQLRSIRGQPGPNHEEDADSYENMDNPDGPDPA
WGGGGRMGTWSTR
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YEU CAU BAO HOQ

. Khang thé gan két CD19 ngudi, trong d6 khéang thé nay bao gdm vung thay d6i chudi
ning (VH) va ving thay ddi chudi nhe (VL), trong d6 VH nay bao gdm ving x4c dinh
tinh b6 tro chudi nang HCDR1, HCDR2, va HCDR3, va VL bao gdm ving xéac dinh
tinh bd tro chudi nhe LCDR1, LCDR2, va LCDR3, trong d6

HCDRI gdm ¢6 SEQ ID NO: 29,
HCDR2 gbm c6 SEQ ID NO: 30,
HCDR3 gbém ¢6 SEQ ID NO: 31,
LCDR1 gbém ¢6 SEQ ID NO: 32,
LCDR2 gdm c6 SEQ ID NO: 33, va
LCDR3 gbém ¢6 SEQ ID NO: 34.

. Khéng thé theo diém 1, trong d6 VH gdm ¢6 SEQ ID NO: 37 va VL gom ¢6 SEQ ID
NO: 41.

. Khang thé theo diém 1 hoic 2, trong d6 khang thé nay bao gdm chudi ning (HC) gbdm
¢6 SEQ ID NO: 35 va chudi nhe (LC) gdm c6 SEQ ID NO: 39.

. Khang thé theo diém 1 hoic 2, trong d6 khang thé nay bao gdm HC gbm ¢6 SEQ ID
NO: 52 va LC gdm c¢6 SEQ ID NO: 39.

. Khang thé gin két CD19 ngudi, trong d6 khéng thé nay bao gdbm VH va VL, trong d6
VH bao gdm HCDR1, HCDR2, va HCDR3, va VL bao gom LCDR1, LCDR2, va
LCDR3, trong do6

HCDRI1 gdm c6 SEQ ID NO: 29,
HCDR?2 gbm c6 SEQ ID NO: 30,
HCDR3 gbm c6 SEQ ID NO: 31,
LCDR1 gbm c6 SEQ ID NO: 43,

LCDR2 gbdm ¢6 SEQ ID NO: 44, va
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LCDR3 gbém c¢6 SEQ ID NO: 45.

6. Khang thé theo diém 5, trong d6 VH gdm ¢6 SEQ ID NO: 37 va VL gbm c6 SEQ ID
NO: 48.

7. Khéng thé theo diém 5 hodc 6, trong d6 khéng thé nay bao gdbm HC gdm c6 SEQ ID
NO: 35 va LC gdm c6 SEQ ID NO: 46.

8. Khang thé theo diém 5 hodc 6, trong d6 khang thé nay bao gdbm HC gbm ¢6 SEQ ID
NO: 52 va LC gbm c6 SEQ ID NO: 46.

9. Khéang thé gin két CD19 ngudi, trong d6 khang thé nay bao gdbm VH va VL, trong d6
VH gdm HCDR1, HCDR2, va HCDR3, va VL gdbm LCDR1, LCDR2, va LCDR3, trong
do6

HCDR1 gdm c6 SEQ ID NO: 15,
HCDR2 gdm ¢6 SEQ ID NO: 16,
HCDR3 gbm ¢6 SEQ ID NO: 17,
LCDRI1 gém c¢6 SEQ ID NO: 18,
LCDR2 gdm ¢6 SEQ ID NO: 19, va
LCDR3 gdm c6 SEQ ID NO: 20.

10. Khéng thé theo diém 9, trong d6 VH gdm ¢6 SEQ ID NO: 23 va VL gom ¢6 SEQ ID
NO: 27.

11.Khang thé theo diém 9 hoic 10, trong d6 khéng thé nay bao gdbm HC gém c6 SEQ ID
NO: 21 va LC gbm c¢6 SEQ ID NO: 25.

12.Khang thé theo diém 9 hoac 10, trong d6 khang thé nay bao gdbm HC gbm ¢c6 SEQ ID
NO: 54 va LC gdm c6 SEQ ID NO: 25.

13.Khang thé theo diém bat ky trong sé cac diém tr 1 dén 12, trong d6 khang thé nay 1a
khéng thé khong lam suy kiét.

14. Axit nucleic chtra trinh tw ma héa SEQ ID NO: 35, 52, 39, 46, 21, 54, hodc 25.

15. Vecto chia axit nucleic theo diém 14.

59
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16. Vecto theo diém 15, trong d6 vecto nay chira trinh tw axit nucleic thir nhé4t ma héa SEQ
ID NO: 35 hoi#ic 52, va trinh tu axit nucleic thit hai ma héa SEQ ID NO: 39 hodc 46.

17.Vecto theo diém 15, trong d6 vecto nay chira trinh tw axit nucleic thi nhat ma héa SEQ
ID NO: 21 hod#c 54, va trinh tu axit nucleic thir hai ma héa SEQ ID NO: 25.

18.Ché phim chira vecto thir nhit bao gém trinh ty axit nucleic ma hoa SEQ ID NO: 35
hodc 52, va vecto thir hai bao gém trinh tu axit nucleic ma héa SEQ ID NO: 39 hodc
46.

19.Ché pham chtra vecto thir nhat bao gdm trinh ty axit nucleic ma héa SEQ ID NO: 21
hoic 54, va vecto thir hai bao gdm trinh tv axit nucleic ma héa SEQ ID NO: 25.

20.Té bao chtta vecto theo diém 16 hodc 17.

21.Té bao chita vecto thit nhit bao gdm trinh ty axit nucleic ma héa SEQ ID NO: 35 hodc
52, va vecto thir hai bao gém trinh tu axit nucleic ma héa SEQ ID NO: 39 hoac 46.

22.Té bao chira vecto thit nhit gdm trinh tr axit nucleic ma héa SEQ ID NO: 21 hodc 54,
va vecto tht hai gdm trinh tur axit nucleic ma héa SEQ ID NO: 25.

23.Té bao theo didm bt ky trong sé cac diém tir 20 dén 22, trong d6 té bao 1a té bao dong
vat ¢6 vu.

24. Quy trinh san xuét khang thé bao gdm budc nuodi ciy té bao theo diém bt ky trong s
céc diém tir 20 dén 23 trong cac didu kién sao cho khang thé dugc biéu hién va thu hoi
khéng thé dwoc bidu hién nay tir méi truong nudi cy.

25.Khang thé dugc san xuét bang quy trinh theo diém 24.

26. Duoc phdm chira khang thé theo diém bt ky trong s cac diém tir 1 dén 13 hodc 25,

va ta dugc, chat pha lodng hodc chat mang duge dung.
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<170> PatentIn version 3.5

<210> 1

<211> 13

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> C&u tric téng hop

<400> 1

Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
1 5 10
<210> 2

<211> 10

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> C&u truc tdng hop

<400> 2

Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn
1 5 10
<210> 3

<211> 13

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> C&u trtc téng hop

<400> 3

Ala Arg Glu Asp Phe Gly Tyr Asn Tyr Gly
1 5 10
<210> 4

<211> 12

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> C&u truc téng hop

<400> 4

Arg Ala Ser Gln Gly Val Asn Ser Tyr Tyr
1 5 10
<210> 5

<211> 8

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> C&u trtuc téng hop

<400> b5

Tyr Ala Thr Ser Thr Arg Ala Thr

1 5

<210> 6

<211> 9

<212> PRT

Ty

PHAM CHUA KHANG THE NAY VA QUY

Ala Ile Ser

Met Asp Val

Leu Ala
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<213>
<220>
<223>
<400>
Gln His Tyr Gly

1

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Val Gln

1

Ser

Ala

Gly

Gln

65

Met

Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Val

Ile

Gly

50

Gly

Glu

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

TRINH TU

C&u truc

6

7
446
PRT

TRINH TU

Ciu truc

7

Lys

Ser

35

Ile

Arg

Leu

Glu

Thr

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Leu

Val

20

Trp

Ile

Val

Ser

Asp

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr

NHAN TAO

tbéng hop

48276

Asn Ser Leu Phe Thr

5

NHAN TAO

tdng hop

Val Gln Ser

5

Ser

Val

Pro

Thr

Ser

85

Phe

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Cys

Arg

Ile

Ile

70

Leu

Gly

Val

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Lys

Gln

Phe

55

Thr

Arg

Tyr

Ser

Ser

135

Asp

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Gly

Ala

Ala

40

Gly

Ala

Ser

Asn

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

Ala

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Glu

Asp

Asp

Glu

10

Gly

Gly

Ala

Glu

Asp

90

Gly

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Val

Gly

Gln

Asn

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Asp

Lys

Glu

140

Pro

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Lys

Phe

Leu

45

Ala

Ser

Val

Val

Gly

125

Ser

Val

Phe

Val

Val

205

Lys

Gly

Ile

Glu

Pro

Ser

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Pro

Val

240

Thr

Glu
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Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

His

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

<210>
<211>

Phe

275

Pro

Thr

Val

Ala

Gln

355

Gly

Pro

Ser

Glu

His

435

8
1338

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

48276

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Arg

Cys

425

Leu

Val

Ser

Leu

Ser

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Glu

Thr

Asn

315

Ser

Gln

Val

Val

Pro

395

Thr

Val

Leu

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Leu
445

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

<212>
<213>
<220>
<223> Ciu
<400> 8

caggtgcagc
tcctgcaagg
cctggacaag
gcacagaagt
atggagctga
ttcggctaca
gcttctacca
agcacagccg
tggaactcag
ggactctact
tacacctgca
aaatatggtc
ttcctgttce
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccc
aaccaggtca
tgggaaagca
gacggctcct

ADN

TRINH TU

trac

tggtgcagtc
cttctggagg
ggcttgagtg
tccagggcag
gcagcctgag
attacggcat
agggcccatc
ccctgggcectg
gcgccctgac
ccctcagcag
acgtagatca
ccccatgcecce
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagg
gagagccaca
gcctgacctg
atgggcagcc
tcttcctcecta

NHAN TAO

téng hop

tggggctgag
caccttcagc
gatgggaggg
agtcacgatt
atctgaggac
ggacgtctgg
ggtcttcccg
cctggtcaag
cagcggcgtg
cgtggtgacc
caagcccagc
accctgccca
caaggacact
ccaggaagac
caagacaaag
cgtcctgcac
cctccegtcec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaggcta

gtgaagaagc
agctatgcta
atcatcccta
accgcggacg
acggccgtgt
ggccaaggga
ctagcgccct
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
gcacctgagt
ctcatgatct
cccgaggtcece
ccgcgggagg
caggactggc
tccatcgaga
ctgcccccat
ggcttctacc
tacaagacca
accgtggaca

3

ctgggtcctc
tcagctgggt
tctttggtac
aatccacgag
attactgtgce
ccacggtcac
gctccaggag
ccgaaccggt
cggctgtcct
gcagcttggg
tggacaagag
ttctgggggg
cccggacccce
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc
cccaggagga
ccagcgacat
cgccteccegt
agagcaggtg

Ala Lys

Val Ser

Tyr Lys

320

Thr
335

Ile
Leu Pro
Cys Leu
Asn

Ser

Ser
400

Asp

Ser
415

Arg

Ala Leu

ggtgaaggtc
gcgacaggcc
agcaaactac
cacagcctac
gagagaggac
cgtctcctca
cacctccgag
gacggtgtcg
acagtcctca
cacgaagacc
agttgagtcc
accatcagtc
tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgcecgtggag
gctggactcc
gcaggagggg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
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aatgtcttct catgctccgt gatgcatgag gctctgcaca accactacac acagaagagc

ctctccctgt ctctgggt
<210> 9
<211> 120
<212> PRT
<213> TRINH TU NHAN TAO
<220>
<223> C&u truc tdéng hop
<400> 9
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val
1 5 10
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly
20 25
Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln
35 40
Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn
50 55
Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser
65 70 75
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr
85 90
Ala Arg Glu Asp Phe Gly Tyr Asn Tyr Gly Met
100 105
Gly Thr Thr Val Thr Val Ser Ser
115 120
<210> 10
<211> 360
<212> ADN
<213> TRINH TU NHAN TAO
<220>
<223> Chu tric téng hop
<400> 10
caggtgcagc tggtgcagtc tggggctgag gtgaagaagc
tcctgcaagg cttctggagg caccttcagc agctatgcta
cctggacaag ggcttgagtg gatgggaggg atcatcccta
gcacagaagt tccagggcag agtcacgatt accgcggacg
atggagctga gcagcctgag atctgaggac acggccgtgt
ttcggctaca attacggcat ggacgtctgg ggccaaggga
<210> 11
<211> 215
<212> PRT
<213> TRINH TU NHAN TRO
<220>
<223> Chu truc tdéng hop
<400> 11
Glu Ile Val Leu
1 5 10
Glu Arg Ala Thr
20 25

Tyr Leu Ala
35

Trp

40

Lys Lys Pro

Thr Phe Ser

30
Leu Glu
45

Gly

Tyr Ala Gln

60
Thr

Ser Thr

Ala Val Tyr

Asp Val Trp

110

ctgggtcctc
tcagctgggt
tctttggtac
aatccacgag
attactgtgce
ccacggtcac

30

45

Gly Ser

Ser Tyr

Trp Met

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Gly Gln

ggtgaaggtc
gcgacaggcc
agcaaactac
cacagcctac
gagagaggac
cgtctcctca

Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

15

Leu Ser Cys Arg Ala Ser Gln Gly Val Asn Ser Tyr

Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu

1320
1338

60
120
180
240
300
360
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Met Tyr Ala Thr Ser Thr Arg Ala
50 55
Gly Ser Gly Ser Gly Thr Asp Phe
65 70
Pro Glu Asp Phe Ala Val Tyr Tyr
85
Phe Thr Phe Gly Pro Gly Thr Lys
100
Ala Pro Ser Val Phe Ile Phe Pro
115 120
Gly Thr Ala Ser Val Val Cys Leu
130 135
Ala Lys Val Gln Trp Lys Val Asp
145 150
Gln Glu Ser Val Thr Glu Gln Asp
165
Ser Ser Thr Leu Thr Leu Ser Lys
180
Tyr Ala Cys Glu Val Thr His Gln
195 200
Ser Phe Asn Arg Gly Glu Cys
210 215
<210> 12
<211> 645
<212> ADN
<213> TRINH TU NHAN TAO
<220>
<223> C&u tric tdng hop
<400> 12
gaaattgtgt tgacacagtc tccaggcacc
ctctcctgca gggccagtca gggtgttaac
cctggccagg ctcccaggct cctcatgtat
gacaggttca gtggcagtgg gtctgggaca
cctgaagatt ttgcagtgta ttactgtcag
cctgggacca aggtggagat caaacggacc
ccatctgatg agcagttgaa atctggaact
tatcccagag aggccaaagt acagtggaag
caggagagtg tcacagagca ggacagcaag
acgctgagca aagcagacta cgagaaacac
ggcctgagct cgcccgtcac aaagagctte
<210> 13
<211> 108
<212> PRT
<213> TRINH TU NHAN TAO
<220>
<223> C&u triac tdng hop
<400> 13

1

5

Glu Ile Val Leu Thr Gln Ser Pro

Val

Thr Gly Ile

Thr Thr

75

Leu

Gln
90

Cys His

Glu Ile

105

Pro Ser Asp

Leu Asn Asn

Ala Leu

155

Asn

Ser Lys

170

Asp

Ala
185

Asp Tyr

Gly Leu Ser

ctgtctttgt
agctactact
gctacatcca
gacttcactc
cactatggta
gtggctgcac
gcctctgttg
gtggataacg
gacagcacct
aaagtctacg

aacaggggag

Gly
10

Pro
60

Asp Arg

Ile Ser Arg

Tyr Gly Asn

Thr
110

Lys Arg

Glu Gln

125

Leu

Phe
140

Tyr Pro

Gln Ser

Ser Thr Tyr

Glu His

190

Lys

Pro Val

205

Ser

ctccagggga
tagcctggta
ccagggccac
tcaccatcag
actcactatt
catctgtctt
tgtgcctgcet
ccctccaatc
acagcctcag
cctgcgaagt
agtgce

Gly

Phe Ser

Glu
80

Leu

Ser Leu

95

Val Ala

Lys Ser
Arg Glu

Ser
160

Asn

Ser Leu

175

Lys Val

Thr Lys

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cactttcggc
catcttcccg
gaataacttc
gggtaactcc
cagcaccctg
cacccatcag

Thr Leu Ser Leu Ser Pro Gly

15

60
120
180
240
300
360
420
480
540
600
645
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Ala

25

Pro

Thr

Thr

Cys

Val

Ser

Gly

Gly

Leu

Gln

90

Glu

Gln

Gln

Ile

Thr

75

His

Ile

105

ctgtctttgt
agctactact
gctacatcca
gacttcactc
cactatggta

10

10

10

Glu Arg Ala Thr Leu Ser Cys Arg
20

Tyr Leu Ala Trp Tyr Gln Gln Lys

35 40
Met Tyr Ala Thr Ser Thr Arg Ala
50 55

Gly Ser Gly Ser Gly Thr Asp Phe

65 70

Pro Glu Asp Phe Ala Val Tyr Tyr

85

Phe Thr Phe Gly Pro Gly Thr Lys
100

<210> 14

<211> 324

<212> ADN

<213> TRINH TU NHAN TAO

<220>

<223> CAu tric tdng hop

<400> 14

gaaattgtgt tgacacagtc tccaggcacc

ctctcctgca gggccagtca gggtgttaac

cctggccagg ctcccaggcect cctcatgtat

gacaggttca gtggcagtgg gtctgggaca

cctgaagatt ttgcagtgta ttactgtcag

cctgggacca aggtggagat caaa

<210> 15

<211> 13

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> CAu truc tdng hop

<400> 15

Lys Ala Ser Gly

1 5

<210> 16

<211> 10

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> C&u trac tdng hop

<400> 16

Gly Ile Ile Pro Ile Phe Asp Thr Ala Asn

1 5

<210> 17

<211> 13

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> C&u triac tdng hop

<400> 17

Ala Arg Glu Asp

1 5

<210> 18

Val Asn

30

Gly

Ala Pro

45

Arg

Pro
60

Asp Arg

Ile Ser Arg

Tyr Gly Asn

Lys

ctccagggga
tagcctggta
ccagggccac
tcaccatcag
actcactatt

Gly Thr Ile Ser Ser Tyr Ala Tyr Ser

Phe Gly Tyr Asn Tyr Ala Met Asp Val

Ser Tyr

Leu Leu
Phe

Ser

Glu
80

Leu

Ser Leu

95

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cactttcggc

60
120
180
240
300
324
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<211> 12

<212> PRT

<213> TRINH TU

<220>

<223> Chu truc

<400> 18

Arg Ala Ser Gln

1

<210> 19

<211> 8

<212> PRT

<213> TRINH TU

<220>

<223> CAu truc

<400> 19

Tyr Ala Thr Arg

1

<210> 20

<211> 9

<212> PRT

<213> TRINH TU

<220>

<223> C&u truc

<400> 20

Gln His Tyr Gly

1

<210> 21

<211> 446

<212> PRT

<213> TRINH TU

<220>

<223> C&u truc

<400> 21

Gln Val Gln Leu

1

Ser Val Lys Val

20

Ala Tyr Ser Trp

35

Gly Gly Ile

50

Gln Gly Arg

65

Met Glu

Ala Arg

Gly Thr

Phe Pro
130

Leu

Glu

Leu

115

Leu

Ile

Val

Ser

Asp

100

Val

Ala

NHAN TAO

téng hop

48276

Lys Val Asn Ser Tyr Tyr Leu His

5

NHAN TAO

tdng hop

Thr Arg Pro Thr

5

NHAN TAO

téng hop

Gln Ser Leu Phe Thr

5

NHAN TAO

téng hop

Val

5

Ser

Val

Pro

Thr

Ser

85

Phe

Thr

Pro

Gln

Cys

Arg

Ile

Ile

70

Leu

Gly

Val

Cys

Ser Gly

Lys Ala

Gln Ala
40

Phe Asp
55

Thr Ala

Arg Ser

Tyr Asn

Ser Ser

120

Ser Arg
135

Ala

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Ala

Ser

10

Glu

10

Gly

Gly

Ala

Glu

Asp

90

Ala

Ser

Thr

Val

Gly

Gln

Asn

Ser

75

Thr

Met

Thr

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Asp

Lys

Glu
140

Lys

Ile

Leu

45

Ala

Ser

Val

Val

Gly

125

Ser

Pro

Ser

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Thr

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Gly

Ser

Ala

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val

Ala
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Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

His

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

<210>
<211>

<212>

<213>
<220>

<223>

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Gln

355

Gly

Pro

Ser

Glu

His
435

22

1338
ADN
TRINH TU

Leu

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

Ciu truc

Val Lys
150

Ala Leu
165

Gly Leu

Gly Thr

Lys Val

Cys Pro
230

Pro Lys
245

Cys Val

Trp Tyr

Glu Glu

Leu His
310

Asn Lys
325

Gly Gln
Glu Met
Tyr Pro
Asn Asn

390

Phe Leu
405

Asn Val

Thr Gln

NHAN TAO

tdéng hop

Asp

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

48276

Tyr

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Phe

Gly

Leu

185

Tyr

Arg

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Arg

Cys

425

Leu

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Val

Ser

Leu

Ser

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Gln

Val

Val

Pro

395

Thr

Val

Leu

Pro

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

Val

Phe

Val

Val

205

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Leu
445

Thr

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Val

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Ser

160

Val

Pro

Lys

Pro

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu
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<400> 22

caggtgcagc
tcctgcaagg
cctggacaag
gcacagaagt
atggagctga
ttcggctaca
gcttctacca
agcacagccg
tggaactcag
ggactctact
tacacctgca
aaatatggtc
ttcctgttce
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccc
aaccaggtca
tgggaaagca
gacggctcct
aatgtcttct
ctctcectgt

<210>
<211>
<212>
<213>
<220>
<223>
<400>

23
120
PRT

Clu
23

Gln Val Gln Leu

1

Ser Val Lys

Ala Tyr

35
Ile

Gly Gly

50

TRINH TU

Ser

tggtgcagtc
cttctggagg
ggcttgagtg
tccagggcag
gcagcctgag
attacgcgat
agggcccatce
ccctgggcetg
gcgccctgac
ccctcagcecag
acgtagatca
ccccatgcecc
ccccaaaacce
tggacgtgag
tgcataatgce
gcgtcctcac
ccaacaaagg
gagagccaca
gcctgacctg
atgggcagcc
tcttecctcecta
catgctccgt
ctctgggt

trac

5

Val
20

Ser

Trp Val

Ile Pro

Val Gln Ser

Cys

Arg

Ile

48276

tggggctgag
caccattagc
gatgggaggg
agtcacgatt
atctgaggac
ggacgtctgg
ggtcttcccg
cctggtcaag
cagcggcegtg
cgtggtgacc
caagcccagc
accctgccca
caaggacact
ccaggaagac
caagacaaag
cgtcctgcac
cctceccegtece
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaggcta
gatgcatgag

NHAN TAO

tdng hop

Gly

Lys Ala

Gln Ala

40

Phe
55

Asp

Gln
65

Gly Arg Val

Met Glu Leu Ser

Ala Arg Glu Asp

100
Gly Thr

Leu Val

115

<210>
<211>
<212>
<213>
<220>
<223>
<400>

24
360
ADN
TRINH TU

Cau tric
24

Thr Ile

70

Thr

Ser Leu

85

Arg

Phe Gly Tyr

Thr Val Ser

NHAN TAO

téng hop

Ala

Ser

Asn

Ser
120

gtgaagaagc
agctatgctt
atcatcccta
accgcggacyg
acggccgtgt
ggccaaggga
ctagcgccct
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
gcacctgagt
ctcatgatct
cccgaggtcecc
ccgcgggagg
caggactggc
tccatcgaga
ctgcccccecat
ggcttctacc
tacaagacca
accgtggaca
gctctgcaca

Ala Glu

10

Val

Ser
25

Gly Gly

Pro Gly Gln

Thr Ala Asn

Glu Ser

75

Asp

Glu Asp Thr

90

Tyr Ala Met

105

ctgggtcctc
acagctgggt
tctttgacac
aatccacgag
attactgtgc
cccttgtcac
gctccaggag
ccgaaccggt
cggctgtcct
gcagcttggg
tggacaagag
ttctgggggg
cccggacccce
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc
cccaggagga
ccagcgacat
cgcctcecegt
agagcaggtg
accactacac

Lys Lys Pro

Thr Ile

30

Leu
45

Gly

Tyr Ala

60

Thr Ser Thr

Ala Val Tyr

Asp Val Trp

110

Ser

Glu

Gln

ggtgaaggtc
gcgacaggcc
agcaaactac
cacagcctac
gagagaggac
cgtctcctca
cacctccgag
gacggtgtcg
acagtcctca
cacgaagacc
agttgagtcc
accatcagtc
tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgccgtggag
gctggactcc

gcaggagggg
acagaagagc

Gly Ser

Ser Tyr
Trp Met
Lys Phe
Ala Tyr

Tyr
95

Cys

Gly Gln

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1338
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caggtgcagc
tcctgcaagg
cctggacaag
gcacagaagt
atggagctga
ttcggctaca

tggtgcagtc
cttctggagg
ggcttgagtg
tccagggcag
gcagcctgag
attacgcgat

48276

tggggctgag
caccattagc
gatgggaggg
agtcacgatt
atctgaggac

ggacgtctgg

gtgaagaagc
agctatgcectt
atcatcccta
accgcggacg
acggccgtgt
ggccaaggga

ctgggtcctc
acagctgggt
tctttgacac
aatccacgag
attactgtgc
cccttgtcac

ggtgaaggtc
gcgacaggcec
agcaaactac
cacagcctac
gagagaggac
cgtctcctca

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Glu Ile Val Leu

1

Glu

Tyr

Ile

Gly

65

Pro

Phe

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

Arg

Leu

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe
210

<210>
<211>
<212>
<213>
<220>
<223>
<400>

25
215
PRT
TRIN

Céu
25

Ala

His

35

Ala

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys

195

Asn

26
645

ADN

H TU

tric

Thr

20

Trp

Thr

Ser

Phe

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Arg

TRINH TU

Céu
26

triac

NHAN TAO

tdéng hop

Thr

5

Leu

Tyr

Arg

Gly

Ala

85

Gln

Phe

Val

Trp

Thr

165

Thr

Val

Gly

NHAN TAO

tbéng hop

Gln

Ser

Gln

Thr

Thr

70

Val

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Ser

Cys

Gln

Arg

55

Asp

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Cys
215

Pro

Arg

Lys

40

Pro

Phe

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Gly

Ala

25

Pro

Thr

Thr

Cys

Val

105

Pro

Leu

Asn

Ser

Ala

185

Gly

Thr

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

10

Leu

Gln

Gln

Ile

Thr

75

His

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Ser

Lys

Ala

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Leu

Val

Pro

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Ser

Asn

30

Arg

Arg

Arg

Gln

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Pro

15

Ser

Leu

Phe

Leu

Ser

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Gly

Tyr

Leu

Ser

Glu

80

Leu

Ala

Ser

Glu

Ser

160

Leu

Val

Lys

60
120
180
240
300
360
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gaaattgtgt
ctctcctgcea
cctggccagg
gacaggttca
cctgaagatt
caggggacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagca
ggcctgagct

<210>
<211>
<212>
<213>
<220>
<223> Céau
<400> 27
Glu Ile Val
1

27
108
PRT

Glu Arg

His
35

Tyr Leu

Ile Tyr

50

Gly Ser

Pro Glu

Phe Thr Phe

<210>
<211>
<212>
<213>
<220>
<223> Chu
<400> 28

gaaattgtgt
ctctcctgcea
cctggccagg
gacaggttca
cctgaagatt
caggggacca

28
324
ADN

<210>
<211>
<212>
<213>
<220>
<223>
<400>

29
13
PRT

29

TRINH TU

Ala

Ala

Gly

Asp

TRINH TU

tgacacagtc
gggccagtca
ctcccaggcet
gtggcagtgg
ttgcagtgta
aggtggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta
cgcccgtcac

tric

Leu
5

Thr
20

Leu

Trp Tyr

Thr Arg

Ser Gly

Phe Ala

85
Gly Gln
100

triuc

tgacacagtc
gggccagtca
ctcccagget
gtggcagtgg
ttgcagtgta
aggtggagat

Thr Gln Ser

Ser

Gln

Thr

Thr

70

Val

Gly

48276

tccaggcacc
gaaagttaac
cctcatctat
gtctgggaca
ttactgtcag
caaacggacc
atctggaact
acagtggaag
ggacagcaag
cgagaaacac
aaagagcttc

NHAN TAO

téng hop

Pro

Cys Arg

Gln Lys

40
Arg Pro
55

Asp Phe

Tyr Tyr

Thr Lys

NHAN TAO

téng hop

tccaggcacc
gaaagttaac
cctcatctat
gtctgggaca
ttactgtcag
caaa

TRINH TU NHAN TAO

Cidu truc tdng hop

Ala

ctgtctttgt
agctactact
gctacaagaa
gacttcactc
cactatggtc
gtggctgcac
gcctctgttg
gtggataacg
gacagcacct
aaagtctacg

aacaggggag

Thr
10

Gly Leu

Ser Gln

25

Pro Gly Gln

Thr Gly Ile

Thr Thr

75

Leu

Gln
90

Cys His

Val
105

Glu Ile

ctgtctttgt
agctactact
gctacaagaa
gacttcactc
cactatggtc

ctccagggga
tacattggta
ccaggccaac
tcaccatcag
agtcactatt
catctgtctt
tgtgcctgcet
ccctccaatc
acagcctcag
cctgcgaagt
agtgc

Ser Leu Ser

Val Asn

30

Lys

Ala Pro

45

Arg

Pro
60

Asp Arg

Ile Ser

Tyr Gly

Lys

ctccagggga
tacattggta
ccaggccaac
tcaccatcag
agtcactatt

Lys Ala Ser Gly His Thr Ile Ser Ser Tyr Ala Tyr Ser

1

5

10

11

Arg

Gln

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cactttcggce
catcttcccg
gaataacttc
gggtaactcc
cagcaccctg
cacccatcag

Pro
15

Gly
Ser Tyr
Leu Leu
Phe

Ser

Glu
80

Leu

Ser Leu

95

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cactttcggce

60
120
180
240
300
360
420
480
540
600
645

60
120
180
240
300
324
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<210> 30

<211> 10

<212> PRT
<213> TRINH TU
<220>

<223> Chu trtc
<400> 30

Asp Ile Ile Pro

1

<210> 31
<211> 13
<212> PRT

<213> TRINH TU
<220>

<223> Chu truc
<400> 31

Ala Arg Glu Asp

1

<210> 32

<211> 12

<212> PRT
<213> TRINH TU
<220>

<223> Chu truc
<400> 32

Arg Ala Ser Gln
1

<210> 33

<211> 8

<212> PRT
<213> TRINH TU
<220>

<223> C&u truc
<400> 33

Tyr Gly Ala Ser
1 .

<210> 34

<211> 9

<212> PRT

<213> TRINH TU
<220>

<223> Chu truc
<400> 34

Gln His Tyr Gly

1

<210> 35

<211> 446
<212> PRT
<213> TRINH TU
<220>

<223> CAu tric
<400> 35

Gln Val Gln Leu
1

Ser Val Lys Val
20

48276

NHAN TAO
tdéng hop

Ala Tyr Gly Ser Pro Asn
5 10

NHAN TAO
téng hop

Phe Gly Lys Asn Tyr Ala Met Asp Val
5 10

NHAN TAO
tdéng hop

His Val Ser Ser His Tyr Leu Ala
5 10

NHAN TAO
tdéng hop

Ser Arg Ala Thr
5

NHAN TAO
téng hop

Gln Ser Gln Phe Thr
5

NHAN TAO
tdéng hop

Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
5 10 15

Ser Cys Lys Ala Ser Gly His Thr Ile Ser Ser Tyr
25 30

12
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Ala

Gly

Gln

65

Met

Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Tyr

Asp

50

Gly

Glu

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Ser

35

Ile

Arg

Leu

Glu

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Gln
355

Trp

Ile

Val

Ser

Asp

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Val

Pro

Thr

Ser

85

Phe

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Arg

Ala

Ile

70

Leu

Gly

Val

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Gln

Tyr

55

Thr

Arg

Lys

Ser

Ser

135

Asp

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

48276

Ala

40

Gly

Ala

Ser

Asn

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys
360

Pro
Ser
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Glu
Asp
Asp
265
Gly
Asn
Trp
Pro
Glu

345

Asn

Gly

Pro

Glu

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Val

Ser

Leu

Ser

330

Pro

Gln

13

Gln

Asn

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Gln

Val

Gly

Tyr

60

Thr

Ala

Asp

Lys

Glu

140

Pro

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Val

Tyr

300

Gly

Ile

Val

Ser

Leu

45

Ala

Ser

Val

Val

Gly

125

Ser

Val

Phe

Val

Val

205

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu
365

Glu

Gln

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Trp

Lys

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Met

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Pro

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu
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Val Lys

370
Gly Gln
385

Asp Gly

Trp Gln
Asn

His

<210>
<211>

Gly

Pro

Ser

Glu

His

435

36
1338

Phe Tyr

Glu Asn

Phe Phe

405
Gly Asn
420

Tyr Thr

Pro

Asn

390

Leu

Val

Gln

Ser

375

Tyr

Tyr

Phe

Lys

48276

Asp

Lys

Ser

Ser

Ser
440

Ile

Thr

Arg

Cys

425

Leu

Ala

Thr

Leu

410

Ser

Ser

Val

Pro

395

Thr

Val

Leu

<212>
<213>
<220>
<223> Ciu
<400> 36

caggtgcagce
tcctgcaagg
cctggacaag
gcacagaagt
atggagctga
ttcggcaaga
gcttctacca
agcacagccg
tggaactcag
ggactctact
tacacctgca
aaatatggtc
ttcctgttcce
tgcgtyggtygg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccc
aaccaggtca
tgggaaagca
gacggctcct
aatgtcttct
ctctcecectgt

ADN

<210>
<211>
<212>
<213>
<220>
<223>
<400>

37
120
PRT

37

TRINH TU

triac

tggtgcagtc
cttctggaca
ggcttgagtg
tccagggcag
gcagcctgag
attacgcgat
agggcccatc
ccctgggetg
gcgccctgac
ccctcagcag
acgtagatca
ccccatgcecc
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagg
gagagccaca
gcctgacctg
atgggcagcc
tcttcctcta
catgctccgt
ctctgggt

NHAN TAO

téng hop

tggggctgag
taccattagc
gatgggagac
agtcacgatt
atctgaggac
ggacgtctgg
ggtcttcccg
cctggtcaag
cagcggcgtyg
cgtggtgacc
caagcccagce
accctgccca
caaggacact
ccaggaagac
caagacaaag
cgtcctgcac
cctccegtcece
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaggcta
gatgcatgag

TRINH TU NHAN TAO

Ciu truc tdéng hop

gtgaagaagc
agctatgcectt
atcatccctg
accgcggacyg
acggccgtgt
ggccaaggga
ctagcgccct
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
gcacctgagt
ctcatgatct
cccgaggtcc
ccgcgggagyg
caggactggc
tccatcgaga
ctgcccccecat -
ggcttctacc
tacaagacca
accgtggaca
gctctgcaca

Glu
380

Trp

Pro Val

Val Asp Lys

Met His
430

Leu
445

Ser

ctgggtcctc
acagctgggt
cctatggctc
aatccacgag
attactgtgce
cccttgtcac
gctccaggag
ccgaaccggt
cggctgtcct
gcagcttggg
tggacaagag
ttctgggggg
cccggacccce
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc
cccaggagga
ccagcgacat
cgcctccegt
agagcaggtg
accactacac

Glu

Leu

Glu

Gly

Ser Asn

Ser
400

Asp

Ser
415

Arg

Ala Leu

ggtgaaggtc
gcgacaggcc
accaaactac
cacagcctac
gagagaggac
cgtctcctca
cacctccgag
gacggtgtcg
acagtcctca
cacgaagacc
agttgagtcc
accatcagtc
tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgccgtggag
gctggactcc
gcaggagggyg
acagaagagc

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

1

5

10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly His Thr Ile

20

25

Ala Tyr Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu

35

40

14

45

Pro Gly Ser
15

Ser Ser Tyr
30

Glu Trp Met

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1338
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Gly Asp Ile Ile

50
Gln Val
65

Gly Arg

Met Glu Leu Ser

Ala Arg Glu Asp

100

Thr Leu Val

115

Gly

38

360

ADN
TRINH TU

<210>
<211>
<212>
<213>
<220>

Pro Ala Tyr

55
Thr Ile
70

Thr

Ser Leu

85

Arg

Phe Gly Lys

Thr Val Ser

NHAN TAO

48276

Gly

Ala

Ser

Asn

Ser
120

Ser

Asp Glu

Glu Asp

90
Tyr Ala
105

Pro Asn

Ser
75

Thr

Met

Tyr
60
Thr

Ala

Asp

Ala

Ser

Val

Val

Gln

Thr

Tyr

Trp
110

<223>
<400> 38

caggtgcagc
tcctgcaagg
cctggacaag
gcacagaagt
atggagctga
ttcggcaaga

tggtgcagtc
cttctggaca
ggcttgagtyg
tccagggcag
gcagcctgag
attacgcgat

cdu truc tdéng hop

tggggctgag
taccattagc
gatgggagac
agtcacgatt
atctgaggac
ggacgtctgg

gtgaagaagc
agctatgctt
atcatccctg
accgcggacg
acggccgtgt
ggccaaggga

ctgggtcctc
acagctgggt
cctatggctce
aatccacgag
attactgtgce
cccttgtcac

39
215
PRT
TRINH TU

<210>
<211>
<212>
<213>
<220>
<223> Chu truc
<400> 39

Glu Ile Val Leu
1
Glu

Ala Thr

20

Arg

Ala
35

Tyr Leu Trp

Ile Tyr Ala

50

Gly

Gly Ser Ser

65

Gly

Pro Glu Asp Phe

Phe Thr Phe Gly

100
Val

Ala Ser

115

Pro

Thr
130

Gly Ala Ser

NHAN TAO
tdng hop

Thr Gln Ser
5

Leu Ser Cys

Tyr Gln Gln

Ser Ser Arg

55

Thr
70

Gly Asp

Ala
85

Val Tyr

Gln Gly Thr

Phe Ile Phe

Val val Cys

135

Pro

Arg

Lys

Ala

Phe

Tyr

Lys

Pro

120

Leu

Thr
10

Gly

Ala
25

Ser
Pro Gly
Thr Gly
Thr

Leu

Gln
90

Cys

Val
105

Glu
Ser

Pro

Leu Asn

15

Leu

Gln

Gln

Ile

Thr

75

His

Ile

Asp

Asn

Ser

His

Ala

Pro

60

Ile

Tyr

Lys

Glu

Phe
140

Leu

Val

Pro

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Ser

30

Arg

Arg

Arg

Gln

Thr

110

Leu

Pro

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Gly Gln

ggtgaaggtc
gcgacaggcc
accaaactac
cacagcctac
gagagaggac
cgtctcctca

Pro
15

Gly
His

Ser

Leu Leu

Phe Ser

Glu
80

Leu

Ser Gln

95

Val Ala

Ser

Lys

Arg Glu

60
120
180
240
300
360
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Asn

Ala

Ala

Ala Lys Val Gln Trp Lys Val Asp
145 150
Gln Glu Ser Val Thr Glu Gln Asp
165
Ser Ser Thr Leu Thr Leu Ser Lys
180
Tyr Ala Cys Glu Val Thr His Gln
195 200
Ser Phe Asn Arg Gly Glu Cys
210 215
<210> 40
<211> 645
<212> ADN
<213> TRINH TU NHAN TAO
<220>
<223> Chu truc tdng hop
<400> 40
gaaattgtgt tgacacagtc tccaggcacc
ctctcctgca gggccagtca gcatgttagce
cctggccagg ctcccagget cctcatctat
gacaggttca gtggcagtgg gtctgggaca
cctgaagatt ttgcagtgta ttactgtcag
caggggacca aggtggagat caaacggacc
ccatctgatg agcagttgaa atctggaact
tatcccagag aggccaaagt acagtggaag
caggagagtg tcacagagca ggacagcaag
acgctgagca aagcagacta cgagaaacac
ggcctgagct cgcccgtcac aaagagcttce
<210> 41
<211> 108
<212> PRT
<213> TRINH TU NHAN TAO
<220>
<223> C&u truc tdng hop
<400> 41
Glu Ile Val Leu Thr Gln Ser Pro
1 5
Glu Arg Ala Thr Leu Ser Cys Arg
20
Tyr Leu Ala Trp Tyr Gln Gln Lys
35 40
Ile Tyr Gly Ala Ser Ser Arg Ala
50 55
Gly Ser Gly Ser Gly Thr Asp Phe
65 70
Pro Glu Asp Phe Ala Val Tyr Tyr
85
Phe Thr Phe Gly Gln Gly Thr Lys
100
<210> 42

Val

Ala Leu

155
Ser Lys Asp
170

Asp Tyr
185

Gly Leu Ser

ctgtctttgt
agccactact
ggtgcatcca
gacttcactc
cactatggtc
gtggctgcac
gcctctgttg
gtggataacg
gacagcacct
aaagtctacg

aacaggggag

Gly Thr

10

Leu

Ser Gln

25

Pro Gly Gln

Thr Gly Ile

Thr Thr

75

Leu

Gln
90

Cys His

Glu Ile

105

16

Gln Ser

Ser Thr
Glu Lys

Pro
205

Ser

ctccagggga
tagcttggta
gcagggccac
tcaccatcag
agtcacagtt
catctgtctt
tgtgcctgct
ccctccaatce
acagcctcag
cctgcgaagt
agtgc

Ser Leu

His Val

30

Gly Asn

Tyr Ser

His Lys

190

Val Thr

Ser

Ser

Ser
160

Leu
175

Val

Lys

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cactttcggc
catcttcccg
gaataacttc
gggtaactcc
cagcaccctg
cacccatcag

Pro
15

Gly

Ser His

Ala

Pro

60

Ile

Tyr

Lys

Pro
45
Asp

Ser

Gly

Arg

Arg

Arg

Gln

Leu

Phe

Leu

Ser
95

Leu

Ser

Glu

80

Gln

60
120
180
240
300
360
420
480
540
600
645
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<211> 324

<212> ADN

<213> TRINH TU NHAN TAO

<220>

<223> CAu truc tdng hop

<400> 42

gaaattgtgt tgacacagtc tccaggcacc ctgtctttgt ctccagggga

ctctcctgca gggccagtca gcatgttagc agccactact tagcttggta

cctggccagg ctcccaggct cctcatctat ggtgcatcca gcagggccac

gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag

cctgaagatt ttgcagtgta ttactgtcag cactatggtc agtcacagtt

caggggacca aggtggagat caaa

<210> 43

<211> 12

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> C&u trtc téng hop

<400> 43

Arg Ala Ser Gln His Val Asn Ser His Tyr Leu Ala

1 5 10

<210> 44

<211> 8

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> C&u truc tdng hop

<400> 44

Tyr Ala Thr Arg Thr Arg Pro Thr

1 5

<210> 45

<211> 9

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> Chu truac tdng hop

<400> 45

Gln His Tyr Gly Gln Ser Gln Phe Thr

1 5

<210> 46

<211> 215

<212> PRT

<213> TRINH TU NHAN TAO

<220>

<223> Chu trac tdng hop

<400> 46

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser

1 5 10

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln His Val Asn
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg

35 40 45
Ile Tyr Ala Thr Arg Thr Arg Pro Thr Gly Ile Pro Asp Arg
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg

48276

17

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cactttcggce

Pro
15

Gly
Ser His
Leu

Leu

Phe Ser

Leu Glu

60
120
180
240
300
324
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65 70
Pro Glu Asp Phe Ala Val Tyr Tyr
85
Phe Thr Phe Gly Gln Gly Thr Lys
100
Ala Pro Ser Val Phe Ile Phe Pro
115 120
Gly Thr Ala Ser Val Val Cys Leu
130 135
Ala Lys Val Gln Trp Lys Val Asp
145 150
Gln Glu Ser Val Thr Glu Gln Asp
165
Ser Ser Thr Leu Thr Leu Ser Lys
180
Tyr Ala Cys Glu Val Thr His Gln
195 200
Ser Phe Asn Arg Gly Glu Cys
210 215
<210> 47
<211> 645
<212> ADN
<213> TRINH TU NHAN TAO
<220>
<223> Chu tric tdng hop
<400> 47
gaaattgtgt tgacacagtc tccaggcacc
ctctcctgca gggccagtca gcatgttaac
cctggccagg ctcccaggcect cctcatctat
gacaggttca gtggcagtgg gtctgggaca
cctgaagatt ttgcagtgta ttactgtcag
caggggacca aggtggagat caaacggacc
ccatctgatg agcagttgaa atctggaact
tatcccagag aggccaaagt acagtggaag
caggagagtg tcacagagca ggacagcaag
acgctgagca aagcagacta cgagaaacac
ggcctgagct cgcccgtcac aaagagcttce
<210> 48
<211> 108
<212> PRT
<213> TRINH TU NHAN TAO
<220>
<223> C&u tric tdng hop
<400> 48
Glu Ile Val Leu
1 5
Glu Arg Ala Thr
20
Tyr Leu Ala Trp

35

40

Cys

Val

Asn

Ala

75

Gln
90

His

Glu Ile

105

Pro Ser Asp

Leu Asn Asn

Ala Leu

155
Ser Lys
170

Asp

Asp Tyr

185
Gly

Leu Ser

ctgtctttgt
agccactact
gctacaagaa
gacttcactc
cactatggtc
gtggctgcac
gcctctgttyg
gtggataacg
gacagcacct
aaagtctacg

aacaggggag

10

25

18

Tyr Gly Gln

Thr
110

Lys Arg

Glu Gln

125

Leu

Phe
140

Tyr Pro

Gln Ser Gly

Ser Thr Tyr

Glu His

190

Lys

Pro Val

205

Ser

ctccagggga
tagcttggta
ccaggccaac
tcaccatcag
agtcacagtt
catctgtctt
tgtgcctgcet
ccctccaatc
acagcctcag
cctgcgaagt
agtgc

30

45

80

Ser Gln
95

Val Ala

Lys Ser
Arg Glu

Ser
160

Asn

Ser Leu

175

Lys Val

Thr Lys

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cactttcggc
catcttcccecg
gaataacttc
gggtaactcc
cagcaccctg
cacccatcag

Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

15

Leu Ser Cys Arg Ala Ser Gln His Val Asn Ser His

Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu

60
120
180
240
300
360
420
480
540
600
645
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Thr

Thr

Cys

Val
105

Gly

Leu

Gln

90

Glu

Ile

Thr

75

His

Ile

Pro
60

Asp Arg
Ile Ser Arg
Tyr Gly Gln

Lys

ctgtctttgt
agccactact
gctacaagaa
gacttcactc
cactatggtc

ctccagggga
tagcttggta
ccaggccaac
tcaccatcag
agtcacagtt

Ile Tyr Ala Thr Arg Thr Arg Pro
50 55
Gly Ser Gly Ser Gly Thr Asp Phe
65 70
Pro Glu Asp Phe Ala Val Tyr Tyr
85
Phe Thr Phe Gly Gln Gly Thr Lys
100
<210> 49
<211> 324
<212> ADN
<213> TRINH TU NHAN TAO
<220>
<223> C&u truc tdng hop
<400> 49
gaaattgtgt tgacacagtc tccaggcacc
ctctcctgca gggccagtca gcatgttaac
cctggccagg ctcccaggct cctcatctat
gacaggttca gtggcagtgg gtctgggaca
cctgaagatt ttgcagtgta ttactgtcag
caggggacca aggtggagat caaa
<210> 50
<211> 449
<212> PRT
<213> TRINH TU NHAN TAO
<220>
<223> C&u truc tdng hop
<400> 50
Gln Val Gln Leu Val Gln Ser Gly
1 5
Ser Val Lys Val Ser Cys Lys Ala
20
Ala Tyr Ser Trp Val Arg Gln Ala
35 40
Gly Asp Ile Ile Pro Ala Tyr Gly
50 55
Gln Gly Arg Val Thr Ile Thr Ala
65 70
Met Glu Leu Ser Ser Leu Arg Ser
85
Ala Arg Glu Asp Phe Gly Lys Asn
100
Gly Thr Leu Val Thr Val Ser Ser
115 120
Phe Pro Leu Ala Pro Ser Ser Lys
130 135
Leu Gly Cys Leu Val Lys Asp Tyr
145 150

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ala

Ser

Phe

Glu

10

Gly

Gly

Pro

Glu

Asp

Ala

Ser

Thr

Pro

19

Val

His

Gln

Asn

Ser

75

Thr

Met

Thr

Ser

Glu
155

Lys Lys Pro

Thr Ile Ser

30
Leu Glu
45

Gly

Tyr Ala Gln

60

Thr Ser Thr

Ala Val Tyr

Asp Val Trp

110
Gly Pro
125

Lys

Gly Gly Thr

140
Val

Pro Thr

Phe Ser

Leu Glu
80

Ser Gln
95

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cactttcggc

Gly Ser

Ser Tyr

Trp Met

Lys Phe

Ala Tyr

80

Tyr Cys

Gly Gln

Ser Val

Ala Ala

Val Ser

160

60
120
180
240
300
324
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Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

<210>
<211>

<212>

<213>
<220>

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

51
1347

ADN
TRINH TUY NHAN TAO

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Asp

Phe

375

Glu

Phe

Gly

Tyr

48276

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Leu

Pro

Asn

Leu

Val

425

Gln

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

20

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro
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<223> Chu
<400> 51

caggtgcagc
tcctgcaagg
cctggacaag
gcacagaagt
atggagctga
ttcggcaaga
gcttctacca
ggcacagcgg
tggaactcag
ggactctact
tacatctgca
aaatcttgtg
ccgtcagtct
gaggtcacat
tacgtggacg
agcacgtacc
gagtacaagt
aaagccaaag
ctgaccaaga
gccgtggagt
ctggactccg

cagcagggga
cagaagagcc

<210>
<211>
<212>
<213>
<220>
<223> Ciu
<400> 52
Gln Val Gln
1

52
450
PRT

Ser Val Lys

Ala Ser

35

Tyr

Gly Asp Ile

50

TRINH TU

48276

tric tdng hop

tggtgcagtc
cttctggaca
ggcttgagtg
tccagggcag
gcagcctgag
attacgcgat
agggcccatc
ccctgggcetg
gcgccctgac
ccctcagcag
acgtgaatca
acaaaactca
tcctettece
gcgtggtggt
gcgtggaggt
gtgtggtcag
gcaaggtctc
ggcagccccg
accaggtcag
gggagagcaa
acggctcctt
acgtcttctc
tctccctgte

truc

Leu
5

Val
20

Ser
Trp Val

Ile Pro

Val Gln Ser

Cys

Arg

Ala

tggggctgag
taccattagc
gatgggagac
agtcacgatt
atctgaggac
ggacgtctgg
ggtcttcccg
cctggtcaag
cagcggcgtg
cgtggtgacc
caagcccagce
cacatgccca
cccaaaaccc
ggacgtgagc
gcataatgcc
cgtcctcacc
caacaaagcc
agaaccacag
cctgacctgc
tgggcagcecg
cttcctctat
atgctcecgtg
tccgggt

NHAN TAO

téng hop

Gly
Lys Ala

Ala
40

Gln

Tyr
55

Gly

Gln
65

Gly Arg Val

Met Glu Leu Ser

Ala Arg Glu Asp

100

Gly Thr Leu Val

115

Phe Pro Leu Ala

130
Leu Leu
145

Gly Cys

Thr Ile

70

Thr

Ser Leu

85

Arg

Phe Gly Lys

Thr Val Ser

Ser
135

Pro Ser

Val Lys

150

Asp

Ala

Ser

Asn

Ser

120

Lys

Tyr

Ala

gtgaagaagc
agctatgctt
atcatccctg
accgcggacg
acggccgtgt
ggccaaggga
ctagcaccct
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
ccgtgcccag
aaggacaccc
cacgaagacc
aagacaaagc
gtcctgcacc
ctcccagceccc
gtgtacaccc
ctggtcaaag
gagaacaact
agcaagctca
atgcatgagg

Glu
10

Ala Val

Ser His

25

Gly

Pro Gly Gln

Ser Pro Asn

Glu Ser

75

Asp

Glu Asp Thr

90

Tyr Ala Met

105

Ser Thr

Ser Thr Ser

Phe Glu

155

Pro

21

ctgggtcctce
acagctgggt
cctatggctce
aatccacgag
attactgtgc
cccttgtcac
cctccaagag
ccgaaccggt
cggctgtcct
gcagcttggg
tggacaagaa
cacctgaact
tcatgatctc
ctgaggtcaa
cgcgggagga
aggactggct
ccatcgagaa
tgcccccatce
gcttctatcc
acaagaccac
ccgtggacaa
ctctgcacaa

Lys Lys

Thr TIle

30

Leu
45

Gly

Tyr Ala

60

Pro

Ser

Glu

Gln

ggtgaaggtc
gcgacaggcc
accaaactac
cacagcctac
gagagaggac
cgtctcctca
cacctctggg
gacggtgtcg
acagtcctca
cacccagacc
agttgagccc
cctgggggga
ccggacccct
gttcaactgg
gcagtacaac
gaatggcaag
aaccatctcc
ccgggacgag
cagcgacatc
gccccecegtg
gagcaggtgg
ccactacaca

Gly Ser

Ser Tyr
Trp Met

Lys Phe

Thr

Ala

Asp

Lys

Gly

140

Pro

Ser

Val

Val

Gly

125

Gly

Val

Thr

Tyr

Trp

110

Pro

Thr

Thr

Ala

Tyr

Gly

Ser

Ala

Val

Tyr

80

Cys

Gln

Val

Ala

Ser
160

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1347
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Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Asn Ser

Gln Ser

Ser Ser
195

Ser Asn
210

Thr His

Ser Val

Arg Thr

Pro Glu
275

Ala Lys
290

Val Ser

Tyr Lys

Thr Ile

Leu Pro
355

Cys Leu
370

Ser Asn

Asp Ser

Ser Arg

Ala Leu

435

Lys
450

<210> 53

<211>

1350

<212> ADN

<213>

<220>

<223>

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

TRINH TU NHAN TAO

Ciu truc tdéng hop

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

48276

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Gly

Leu

185

Tyr

Arg

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

22

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Thr

Val

Asn

Pro

220

Glu

Asp

Ser

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Phe

Val

Val

205

Lys

Ala

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Pro

Thr

190

Asn

Ser

Ala

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro
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<400> 53

caggtgcaac
tcatgtaagg
ccaggccagg
gcacagaagt
atggagttgt
ttcgggaaaa
gctagcacca
ggcacagcgg
tggaactcag
ggactctact
tacatctgca
aaatcttgtg
ccgtcagtct
gaggtcacat
tatgtggacg
agcacgtacc
gagtacaagt
aaagccaaag
atgaccaaga
gccgtggagt
ctggactccg

cagcagggga
cagaagagcc

54
450
PRT

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Cau
54

Gln Val Gln

1

Ser Val Lys

Ala Ser

35

Tyr

Gly Gly Ile

Gln
65

Gly Arg

Met Glu Leu

Ala Arg

Gly Thr Leu

115
Phe

Pro Leu

130

Leu
145

Gly Cys

Trp Asn Ser

TRINH TU

Glu

ttgtccaaag
caagcggcca
gattggaatg
ttcaggggag
cttcacttcg
attatgctat
agggcccatc
ccctgggcectg
gcgccctgac
ccctcagcag
acgtgaatca
acaaaactca
tcctettecce
gcgtggtggt
gcgtggaggt
gtgtggtcag
gcaaggtctc
ggcagccccg
accaagtcag
gggagagcaa
acggctcctt
acgtcttctc
tctccctgte

trac

Leu
5

Val
20

Ser
Trp Val
Ile

Pro

Val Thr

Ser
85

Ser

Asp Phe

100

Val Thr

Ala

Pro

Leu Val

Val Gln Ser

Cys

Arg

Ile

Ile

70

Leu

Gly

Val

Ser

Lys

48276

cggagctgag
caccatttca
gatgggagac
agtgacaatt
gtcagaggat
ggatgtatgg
ggtcttcccc
cctggtcaag
cagcggcgtg
cgtggtgacc
caagcccagc
cacatgccca
cccaaaaccc
gtccgtgagce
gcataatgcc
cgtcctcacc
caacaaagcc
agaaccacag
cctgacctgce
tgggcagccg
cttcctctat
atgctccgtg
tccgggcaaa

NHAN TAO

téng hop

Gly

Lys Ala

Gln Ala

40

Phe
55

Asp
Thr Ala
Arg Ser
Asn

Tyr

Ser
120

Ser

Ser
135

Lys

Asp Tyr

150

Gly Ala

Leu

Thr Ser

Ala

Asp

Ala

gttaagaaac
tcttacgcat
ataatcccag
acagccgacg
acagcagttt
ggtcagggca
ctggcaccct
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
ccgtgcccag
aaggacaccc
cacgaagacc
aagacaaagc
gtcctgcacc
ctcccagccc
gtgtacaccc
ctggtcaaag
gagaacaact
tccaagctca
atgcatgagg

Glu
10

Val

Ser
25

Gly Gly

Pro Gly Gln

Thr Ala Asn

Glu Ser

75

Glu Asp Thr

90

Tyr Ala Met

105

Ser Thr

Ser Thr Ser

Phe Glu

155

Pro

Gly Val His

23

caggttcatc
actcctgggt
catacggatc
agtctactag
actattgtgc
ccctggttac
cctccaagag
ccgaaccggt
cggctgtcct
gcagcttggg
tggacaagag
cacctgaagc
tcatgatctc
ctgaggtcaa
cgcgggagga
aagactggct
ccatcgagaa
tgcccccecate
gcttctatcc
acaagaccac
ccgtggacaa
ctctgcacaa

Lys Lys Pro

Thr Ile Ser

30
Leu Glu
45

Gly

Tyr Ala

60

Thr Ser Thr

Ala Val Tyr

Asp Val Trp

110
Gly Pro
125

Lys

Gly Thr

140

Gly

Pro Val Thr

Thr Phe Pro

Gln

tgtgaaggtg
tcgacaagct
acctaactac
cactgcttac
cagggaggat
tgtatcatct
cacctctggg
gacggtgtcg
acagtcctca
cacccagacc
agttgagccc
cgceggggga
ccggacccect
gttcaactgg
gcagtacaac
gaatggcaag
aaccatctcc
ccgggaggag
cagcgacatc
gcctccecgtg
gagcaggtgg
ccactacacg

Gly Ser

15

Ser Tyr

Trp Met

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Gly Gln

Ser Val

Ala Ala

Val Ser

160

Ala Val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1350
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Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Gln Ser

Ser Ser
195

Ser Asn
210

Thr His

Ser Val

Arg Thr

Pro Glu
275

Ala Lys
290

Val Ser

Tyr Lys

Thr Ile

Leu Pro
355

Cys Leu
370

Ser Asn

Asp Ser

Ser Arg

Ala Leu

435

Lys
450

<210> 55

<211>

1350

<212> ADN

<213>

<220>

<223>

<400> 55

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

TRINH TU NHAN TAO

cdu truc tdng hop

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

48276

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Leu

185

Tyr

Arg

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

24

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Val

Asn

Pro

220

Glu

Asp

Ser

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Val

Val

205

Lys

Ala

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Thr

190

Asn

Ser

Ala

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro
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caggttcagc
tcttgtaagg
ccaggacagg
gctcaaaaat
atggagttga
tttggttaca
gctagcacca
ggcacagcgg
tggaactcag
ggactctact
tacatctgca
aaatcttgtg
ccgtcagtct
gaggtcacat
tatgtggacg
agcacgtacc
gagtacaagt
aaagccaaag
atgaccaaga
gccgtggagt
ctggactccg
cagcagggga
cagaagagcc

<210>
<211>
<212>
<213>
<400>

56
557
PRT

56

Met Pro Pro

1

Homo

tcgtgcaaag
cctctggggg
gcttggaatg
ttcaggggag
gtagtctccg
actacgccat
agggcccatc
ccctgggcetg
gcgccctgac
ccctcagcag
acgtgaatca
acaaaactca
tcctettecc
gcgtggtggt
gcgtggaggt
gtgtggtcag
gcaaggtctc
ggcagccccg
accaagtcag
gggagagcaa
acggctcctt
acgtcttctc
tctccctgte

sapiens

Pro Arg
5

Leu

48276

tggagctgag
cactataagc
gatgggcggce
agtgactata
cagtgaagac
ggatgtctgg
ggtcttcccc
cctggtcaag
cagcggcgtg
cgtggtgacc
caagcccagce
cacatgccca
cccaaaaccc
gtccgtgagce
gcataatgcc
cgtcctcacc
caacaaagcc
agaaccacag
cctgacctgce
tgggcagccg
cttcctctat
atgctccgtg
tccgggcaaa

Leu Phe

gtgaaaaaac
tcttatgett
ataataccca
actgcagacg
acagccgtct
ggccagggta
ctggcaccct
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
ccgtgcccag
aaggacaccc
cacgaagacc
aagacaaagc
gtcctgcacc
ctcccagcecc
gtgtacaccc
ctggtcaaag
gagaacaact
tccaagctca
atgcatgagg

Phe Leu Leu

10

ctggttctag
atagttgggt
tattcgacac
agagcactag
attattgcgce
ctttggtcac
cctccaagag
ccgaaccggt
cggctgtcct
gcagcttggg
tggacaagag
cacctgaagc
tcatgatctc
ctgaggtcaa
cgcgggagga
aagactggct
ccatcgagaa
tgcccceccecatc
gcttctatcc
acaagaccac
ccgtggacaa
ctctgcacaa

Phe Leu Thr

cgtcaaggtc
gcgccaggcece
agccaactac
caccgcttac
tagggaggac
cgtatctagt
cacctctggg
gacggtgtcg
acagtcctca
cacccagacc
agttgagccc
cgccggggga
ccggacccect
gttcaactgg
gcagtacaac
gaatggcaag
aaccatctcc
ccgggaggag
cagcgacatc
gcctcecegtg
gagcaggtgg
ccactacacg

Pro Met

15

Glu

Asn

Gln

Ser

65

Trp

Cys

Val

Leu

Ser

145

Lys

Arg

Val

Ala

Leu

50

Leu

Leu

Gln

Asn

Gly

130

Ser

Asp

Asp

Arg

Val

35

Thr

Gly

Phe

Pro

Val

115

Gly

Pro

Arg

Ser

Pro

20

Leu

Trp

Leu

Ile

Gly

100

Glu

Leu

Ser

Pro

Leu

Glu

Gln

Ser

Pro

Phe

85

Pro

Gly

Gly

Gly

Glu

165

Asn

Glu Pro Leu

Cys Leu Lys

40

Glu
55

Arg Ser

Gly Leu

70

Gly

Asn Val Ser

Pro Ser Glu

Glu
120

Ser Gly

Cys Gly Leu

135

Lys Leu Met

150

Ile Trp Glu

Gln Ser Leu

Val

25

Gly

Pro

Ile

Gln

Lys

105

Leu

Lys

Ser

Gly

Ser

Val

Thr

Leu

His

Gln

90

Ala

Phe

Asn

Pro

Glu

170

Gln

25

Lys

Ser

Lys

Met

75

Met

Trp

Arg

Arg

Lys

155

Pro

Asp

Val

Asp

Pro

60

Arg

Gly

Gln

Trp

Ser

140

Leu

Pro

Leu

Glu

Gly

45

Phe

Pro

Gly

Pro

Asn

125

Ser

Tyr

Cys

Thr

Glu

30

Pro

Leu

Leu

Phe

Gly

110

Val

Glu

Val

Leu

Met

Gly

Thr

Lys

Ala

Tyr

Trp

Ser

Gly

Trp

Pro

175

Ala

Asp

Gln

Leu

Ile

80

Leu

Thr

Asp

Pro

Ala

160

Pro

Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1350
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Gly

Arg

Leu

225

Val

Gly

Glu

Gly

Cys

305

Arg

Thr

Ser

Ala

Val

385

Pro

Asp

Ser

Pro

Asp

465

Pro

Gly

Gln

Ser

Gly

210

Leu

Met

Lys

Ile

Trp

290

Ser

Lys

Pro

Leu

Gly

370

Gln

Glu

Ser

Gln

Glu

450

Glu

His

Ser

Leu

Thr

195

Pro

Ser

Glu

Tyr

Thr

275

Lys

Leu

Arg

Pro

Pro

355

Leu

Ala

Glu

Glu

Asp

435

Asp

Glu

Gly

Gln

Arg

180

Leu

Leu

Leu

Thr

Tyr

260

Ala

Val

Val

Lys

Pro

340

Thr

Gly

Asp

Glu

Phe

420

Gly

Glu

Leu

Ser

Ser

500

Ser

Trp

Ser

Glu

Gly

245

Cys

Arg

Ser

Gly

Arg

325

Gly

Pro

Gly

Gly

Glu

405

Tyr

Ser

Asp

Thr

Ala

485

Tyr

Ile

Leu

Trp

Leu

230

Leu

His

Pro

Ala

Ile

310

Met

Ser

Thr

Thr

Ala

390

Gly

Glu

Gly

Ser

Gln

470

Trp

Glu

Arg

Ser

Thr

215

Lys

Leu

Arg

Val

Val

295

Leu

Thr

Gly

Ser

Ala

375

Leu

Glu

Asn

Tyr

Phe

455

Pro

Asp

Asp

Gly

48276

Cys

200

His

Asp

Leu

Gly

Leu

280

Thr

His

Asp

Pro

Gly

360

Pro

Gly

Gly

Asp

Glu

440

Ser

Val

Pro

Met

Gln

185

Gly

Val

Asp

Pro

Asn

265

Trp

Leu

Leu

Pro

Gln

345

Leu

Ser

Ser

Tyr

Ser

425

Asn

Asn

Ala

Ser

Arg

505

Pro

Val

His

Arg

Arg

250

Leu

His

Ala

Gln

Thr

330

Asn

Gly

Tyr

Arg

Glu

410

Asn

Pro

Ala

Arg

Arg

490

Gly

Gly

26

Pro

Pro

Pro

235

Ala

Thr

Trp

Tyr

Arg

315

Arg

Gln

Arg

Gly

Ser

395

Glu

Leu

Glu

Glu

Thr

475

Glu

Ile

Pro

Pro

Lys

220

Ala

Thr

Met

Leu

Leu

300

Ala

Arg

Tyr

Ala

Asn

380

Pro

Pro

Gly

Asp

Ser

460

Met

Ala

Leu

Asn

Asp

205

Gly

Arg

Ala

Ser

Leu

285

Ile

Leu

Phe

Gly

Gln

365

Pro

Pro

Asp

Gln

Glu

445

Tyr

Asp

Thr

Tyr

His

190

Ser

Pro

Asp

Gln

Phe

270

Arg

Phe

Val

Phe

Asn

350

Arg

Ser

Gly

Ser

Asp

430

Pro

Glu

Phe

Ser

Ala

510

Glu

Val

Lys

Met

Asp

255

His

Thr

Cys

Leu

Lys

335

Val

Trp

Ser

Val

Glu

415

Gln

Leu

Asn

Leu

Leu

495

Ala

Glu

Ser

Ser

Trp

240

Ala

Leu

Gly

Leu

Arg

320

Val

Leu

Ala

Asp

Gly

400

Glu

Leu

Gly

Glu

Ser

480

Ala

Pro

Asp
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515

Ala Asp Ser

530

Trp Gly Gly

545

<210>
<211>
<212>
<213>
<400>
Met Pro Pro

1

Glu

Asn

Gln

Ser

65

Trp

Cys

Val

Leu

Ser

145

Lys

Arg

Gly

Arg

Leu

225

Val

Gly

vVal

Ala

Leu

50

Leu

Leu

Gln

Asn

Gly

130

Ser

Asp

Asp

Ser

Gly

210

Leu

Met

Lys

57
556
PRT
Homo
57

Arg

Val

35

Thr

Gly

Phe

Pro

Val

115

Gly

Pro

Arg

Ser

Thr

195

Pro

Ser

Glu

Tyr

Tyr

Gly

Glu

Gly

sapiens

Pro

Pro

20

Leu

Trp

Leu

Ile

Gly

100

Glu

Leu

Ser

Pro

Leu

180

Leu

Leu

Leu

Thr

Tyr
260

Arg

5

Glu

Gln

Ser

Pro

Phe

85

Pro

Gly

Gly

Gly

Glu

165

Asn

Trp

Ser

Glu

Gly

245

Cys

Asn

Arg
550

Leu

Glu

Cys

Arg

Gly

Asn

Pro

Ser

Cys

Lys

150

Ile

Gln

Leu

Trp

Leu

230

Leu

His

Met
535

Met

Leu

Pro

Leu

Glu

55

Leu

Val

Ser

Gly

Gly

135

Leu

Trp

Ser

Ser

Thr

215

Lys

Leu

Arg

48276

520

Asp

Gly

Phe

Leu

Lys

40

Ser

Gly

Ser

Glu

Glu

120

Leu

Met

Glu

Leu

Cys

200

His

Asp

Leu

Gly

Asn

Thr

Phe

Val

25

Gly

Pro

Ile

Gln

Lys

105

Leu

Lys

Ser

Gly

Ser

185

Gly

Val

Asp

Pro

Asn
265

Pro

Trp

Leu
10

Val
Thr
Leu
His
Gln
90

Ala
Phe
Asn
Pro
Glu
170
Gln
Val
His
Arg
Arg

250

Leu

27

Asp

Ser
555

Leu

Lys

Ser

Lys

Met

75

Met

Trp

Arg

Arg

Lys

155

Pro

Asp

Pro

Pro

Pro

235

Ala

Thr

Gly
540

Thr

Phe

Val

Asp

Pro

60

Arg

Gly

Gln

Trp

Ser

140

Leu

Pro

Leu

Pro

Lys

220

Ala

Thr

Met

525

Pro

Arg

Leu

Glu

Gly

45

Phe

Pro

Gly

Pro

Asn

125

Ser

Tyr

Cys

Thr

Asp

205

Gly

Arg

Ala

Ser

Asp Pro Ala

Thr

Glu

30

Pro

Leu

Leu

Phe

Gly

110

Val

Glu

Val

Leu

Met

190

Ser

Pro

Asp

Gln

Phe
270

Pro

15

Gly

Thr

Lys

Ala

Tyr

95

Trp

Ser

Gly

Trp

Pro

175

Ala

Val

Lys

Met

Asp

255

His

Met
Asp
Gln
Leu
Ile
80

Leu
Thr
Asp
Pro
Ala
160
Pro
Pro
Ser
Ser
Trp
240

Ala

Leu
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Glu

Gly

Cys

305

Arg

Thr

Ser

Ala

Val

385

Pro

Asp

Ser

Pro

Asp

465

Pro

Ser

Leu

Asp

Gly
545

Ile

Trp

290

Ser

Lys

Pro

Leu

Gly

370

Gln

Glu

Ser

Gln

Glu

450

Glu

His

Gln

Arg

Ser

530

Gly

Thr

275

Lys

Leu

Arg

Pro

Pro

355

Leu

Ala

Glu

Glu

Asp

435

Asp

Glu

Gly

Ser

Ser

515

Tyr

Gly

Ala

Val

Val

Lys

Pro

340

Thr

Gly

Asp

Glu

Phe

420

Gly

Glu

Leu

Ser

Tyr

500

Ile

Glu
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