202128743
‘I‘PD (19)+2RBEFEMEAR

/l V (A2)39A3RAEZAMA  (ADAM%E - TW 202128748 A

piclect (@43)2B B : FHEERE 110(2021) £ 08 A 01 8

Office

Q1) ®EF L% 1 109142632 (22)® %8 ¢ FERE 109(2020) % 12 4 03 8

(5D)Int. CL. : CO7K16/00 (2006.01) CI12P21/08 (2006.01)

(30)4E 42 : 2020/01/24 A A& 2020-010411
2020/01/24 B A 2020-010413
2020/01/24 A A& 2020-010414
2020/01/24 B A 2020-010416
2020/01/24 A A& 2020-010417
2020/01/24 B A 2020-010418
2020/01/24 A A& 2020-010419
2020/01/24 B A 2020-010420
2020/05/28 A A& 2020-093384
2020/05/28 B A 2020-093389
2020/05/28 A A& 2020-093392
2020/05/28 B A 2020-093399
2020/05/28 A A& 2020-093405
2020/05/28 B A 2020-093411
2020/05/28 A A& 2020-093421
2020/05/28 B A 2020-093424

(TH® A BB @ ERNA R3S (B AK) SYSMEX CORPORATION  (JP)
B A

(72)3 88 A : A7 @ E& MAETA, SHINGO (JP) ; &7k % FUKUNAGA, ATSUSHI (JP) ; B4L 3%
7% BAJAJ, REEMA (IN)

(THRIEA ¢ K FREBIN

PHEREL 5 PHEALBEAH 10 BAH:9 £ 80 F

(54) % 7%
RIABHIARZ RSN T EREAR
(5=

AEAZRAGRE-FBRAABEHAR IR BT L AR O R RS LA T ERR
BRI BT T (R FAE R ERAVIR AR T 7] UAR—HHER R Aok R A A5 -

PR GE NI BSIER BRI AR T I T 0 53 A &l Kabat R A7 € &2 424889
H60~63-~65~67~70~72~T74~76~77~79 & 81 ke B mBrua =2 3 Bk
B 7% (M8 EHRENE 6074767779 B 8l SEeh R T2 20 | H)% AT EHME
%M%ﬁﬁ%%°

The purpose of the present invention is to provide a novel method for enhancing affinity of antibody
for antigen and an antibody having enhanced affinity for antigen by changing the amino acid sequences in

a framework region without changing the amino acid sequence in a complimentary determining region.
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The above problem is solved by setting at least three amino acid residues selected from the group
consisting of amino acid residues 60, 63, 65, 67, 70, 72, 74, 76, 77, 79 and 81 of the light chain defined by
Kabat method (provided that it contains at least one selected from the amino acid residues 60, 74, 76, 77,
79 and 81 of the light chain) as charged amino acid residues in the amino acid sequence of the framework
region of the light chain of the antibody.
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The purpose of the present invention is to provide a novel method for enhancing
affinity of antibody for antigen and an antibody having enhanced affinity for antigen
by changing the amino acid sequences in a framework region without changing the
amino acid sequence in a complimentary determining region.
The above problem is solved by setting at least three amino acid residues selected

from the group consisting of amino acid residues 60, 63, 65, 67, 70, 72, 74,76, 77, 719
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- and 81 of the light chain defined by Kabat method (provided that it contains at least
one selected from the amino acid residues 60, 74, 76, 77, 79 and 81 of the light chain)
as charged amino acid residues in the amino acid sequence of the framework region of

the light chain of the antibody.
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(0041] CDR WYEERHEMRIBDUBSITT R E - BI40 » 7t Kabat &9 » 2k
B ATERZBEERRIREB) A EETLRE < 188y CDR o -
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BT Y B0 1% - WS EENEREEY T/ 3 AREREL B
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TRER R S T IR - AL IR BT E R MBI FR 227D 3 (ER AR A
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o /0 3 E g E Rty BT AR EENDUR o FEEEE D Kabat JEFTE
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5% R B I AR AN - b /D 3 ER AR A T 24 4 E
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[0061] [ 1 F8UR | {EFF7BURFEIRES - HEITAEE 10 IR EE#EE
B P B R A R 23 - EEUE R BEE RSN T B &R E R b A
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[0062]) fEFTEEE 10 AHEHE & AT A BRI Z SR AR 40 BUER
(B bR < BB P - B - BITEEE 10 (A& 4 30 - MFFIE
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S E[E 2 fETHEE 10 BYHEHIES 100 (B H#5 CPU(F I FE 3 B 7T (Central
Processing Unit))110 ~ s0/EES 111 ~ s2BEE 112~ /| 113 ~ sHEEEE 114
DA Bz v 8545 i (5 st B 3 eV BB 115  FZERIER 100 (&S M E 113 738
(S AL 101 DU B B0 102 FE/MEREES - AR 4K 30 - SCIRHLAS 40
%21 CD-ROM ~ USB i iE AR S B IS Wl SR i A o IR - 51
BB IR RS 20 R HERIEE 210 ~ B AED 211 - BHES 212 - FOARES 213 X
R RIS 214 < SO 213 FEFERARPFIEIEE 215 - FFYIEHEAERES
20 S B EER 214 TR {SHUEREES 30 - B AES 101 BUK 211 G0 RE
B SRR ALEE - B ED 102 AR 212 B RR BB B RN E

[0064] CPU 110 AEfTECiEaE 111 ZELREE 112 Fist B A EE
RERERVERISRE S BITRIMAVETE - 5OIERE 111 4B 4 ROM(EEREE
(Read Only Memory)) L B RAM (B4 B 5 1% 8% (Random Access Memory)) ©
ROM {4 H {5413 = ROM - PROM ~ EPROM - EEPROM % F7f&pk - ROM
i {kiCsrFEH CPULLOFRET 2 BIEREX U R Z B EX 2 BITATEHZ 8
1% - RAM % #5H165140 SRAM ~ DRAM EFif&fk - RAM {4 {F i ROM DL K
RLIEASE 112 s iviZ=AVEEL - B - RAM BRBETZ SRR - /R
CPU 110 WYTESREIF]A -

[0065] SCIREEE 112 BIANFEHHBERRFTREEL - SORRE 112 >
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[0066] =EEUEEE 114 (435K CD-ROM EEE)HE - DVD-ROM BEE)H -
USB #% ~ SD iK1 « CF SR - lEH B (Memory stick reader) ~ &I fREERE
(Solid state drive) ~ EXMEHIEREEEIEFATIREL - SHEUEE 114 AAHEGLE
HEHG 40 BTV BHR (P14 RIEUHUEE B/ SREBE S-S Hife < B AT
PR/ Smt R E 2 MR FINVERSE) - IREKER -
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20 MR ERR PV BUEE 215 THEEBESZ iR RERER T YINEE
LRENEEEE 112 THIVEERFS T HEE 2 EFY] N RElS FR]
be/8% FR3 IV EBL PP 2 i — T v Fpdl - EREEEAEERESE b
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IR FZZ AR PSR EXEREER 112 T -
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5RE 112 - REHGEAERSE JRAEARA 7 7E R At EaE - £
HEAR MBS BN = 4GS BBURN - ISR 100 T HUSHEE HE
AL ZESBBIRAUTEL - Sy AR A S 101 1T » IR G iRE
iS40 TR L ZEERBBEEENRER 112 MET - REERTTIE
R 215 HUGHE RIBIUHIRE Z BEHAY = @SR BB IS - 4130 100 B 5 &
EEAUIS1E ez = eSS B BUR Fr RV E RN - ERNIEE S ER = 45808 -
BREME - ZHE 100 Ak AR FFIBURE 215 RERSFFH » 3T #x
R AR Y o B> FERHIES 100 & 25 FHIBR BRI FF 7 B
Bl o & - FEHIED 100 BREIIGER - S /P 2 EAEBIERARE ST
Az < RN = B RUR - BRI R R E A T R A
S IR EEE o

[0073] 25B% S17 tf » FZEFHIER 100 4G HY2P B S14 Ar AP K&
BiiEZ FR BYARFY 2 S BT RERIARNGHE ~ RN
S16 FTEHZREUTIRRZ FR IR AR BAN AR RBERERILRE X
ZEHIES 102 - [& 4 - BUREHES 102 FrEER 2 TS RNET 6 -
PEEE T - BURAR BRI Z FRI BVl ER 75 2 S B (L1 2 L23) Ik
ERRSARN G HMEEAHIRERERELLR - A EFEAVE TR R E R ILF] -
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A IS T AL B 1F Rl BB Aoy e F MR TR AL I 2 P S Y B S e AR AT R X © JHERR -

5528 F - 3£ 50 H(BRYINE)
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 (ERRESNREER T T 2 W 25 fiie S iy BB 7 5 DU R BER

331535

U BB = e R B A B R SR SR DU S Bk

B IR SR R B R E LR B BIE TR - AT - AR
R UL - DUTHIR I R AR - EERIE 100 BT 2RI - TS
CPU110 #EfTZ R - 2 EZ S30 & S36 {4818 S10 & S16 Frafi & EE »
BR S37 (RIS B8R 827 1B - |
(00811 $8% S38 r + RIS 100 ({EARIGHER S37 FTEMBHR
BRBEED 3 B R ER SRR Y R  RREE
HLFFPI2 RS - TERRBER T - FERIEE 100 (5 B 833 BTS2
RSB SR A « S S3T PR AW BT Y /)
3 {EfERL R ~ K+ D 5 E Z ARSI L S B RF5]) - 1301
PR AT 112 BHEE B E BB T S B SRR TSR
JROTeh (5 I A © S8 R K~ D DU B P2 F— 5 A B S
(R ETTESERE » AN B -
[0082) (RHUARTBIETA HUME 2 BSSRMEHENL 31 2 R TEFPFURS - 1D
100 (5525 B $33 FTEUS- 2 HEREBE 771 - (ERRIE B S37 FRE M HHA 2 Bt
HEIBEY B0 3 (IR R K - DB ZHEMFT] R R
Al AEERAEEAE 112 - | ERER S EEmETE T o REE
BT AHSE - IR REE - (RRRERTTINS - ZEHIE 100 75
AR B 833 o BRI R ISEIE Y ST MIEFFT - BUSR IRETY
B 21 100 FRETHG RIS B S37 FF BB YIS Y e SRR R > I T 2
B S R MR T - UL IR S R SRR

529 B > 3t 50 HEHRIE)
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.. FIENERELFPF » 2R1% - 2PER S39 o - ZEHIES 100 {45205 S37 Fr AR

331535

BB ~ DARSPEE S38 FTERZ (BT B H b B BL P 51| B /S 4R S
Ry 28 HEs 102 -

[0083) AEREZBEHETAT  IRATERRESDIREL CDR
MR B fr 5 FEH CDR RYBEREIIH ) - CDR BV AEAE R Z
FRAENIRA DT /ART A - B > frEtiZ CDR FYERH SRR -
EREMEN IR BREREEERRE S T AEREED 3 ERATE
T B R (R E Rl i A BB R Z B Ui IR P 7 i -

[0084] 2IRIE 8 RAFREHMIMIEE 10 FrETT AR F YR
BRI - ZENTRE G ERE CDR IWERMER H R B EEER
fir B3 Ry lip e R AR R AT 2 751 » LR - (E RSN R BB E T & 2 B (E
SEVRZEERERFIIURARERREZEEN =EEBERE Tl
I BRI EBARRN ST E R S RERR AN AR RERARIERE
PR BIELTH - AR - AEHEREE A RE R RG] - DUT RIS s 2R 5l
A - FEHIER 100 1T ZRE - BiE CPULL0 EIT 2 - FER 840 X S46
THRELFER S10 2 S16 Fralt A H[E » 2P ER S47 (hELDER 827 M -

[0085] ZBEX S48 rr » FEAIES 100 AEFPER 843 FrEls LR BN
o I R IR RS - RHIAREUDIEZ CDR BYB5E - CDR RYERF &
se i B NAIDE L - FER S49 o - HEEHZ CDR NERHEE R RT
Mo EANADFFEHZER-1- 02k 1 B » CDR BYEFMHIE KT 1%
RRERIE AR S50 - ZPBE S50 f » FEFHIES 100 (R IE izt B8 S47 FrR i
L EAIRE D 3 (BRI B RRIR B Z R PP 5 B SRS

B30 H - 3t SO HEIREAE)
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. M2 FEFIRsE RS - 1% 0 PR SS51 o #ERIES 100 4G5 BE S47 Fr B8

331535

Pl R AR R EL - 2P ER S48 FiE M CDR HYE R4 DA KA B S50 FrfEfk
Z bR 2 B BB P Y| KBRS L i A R Y[ X B AR 102028
B% 849 tf - 3 BRI E M 2 E R-2 BUT B 2 BLERS » CDR BYE R %
HIE IRt IRE AT ER 52 2P BF 852 o1 » &R 100 {20 Bg S47
FT L EGPa < e B IR AR R B 2D B S48 T CDR By ik 2 8 1 &R
102 -

[0086] LAT - 5 E GG E SRR AEE - EAEHARES
% FEIEGIE
[E A1

[0087) EHEfI1 X8 FRI 5 FR3 AU BB A KB AIHi g > &
({3

X

RHUAEESHIAEZ FR1 30 FR3 0y 3 {ERR IR AL B A e AR
A MEERPIAHV SRR -
[0088]) (1) BFAMPLAEMILENERIG
Z 7t GenScript R ERA B G PIAFEBIUENERN - NREEEFE
AHLAEESIRE AR ZEHRS DNA -
[0089] (2) PLARESHIASE REEHVEIE
[
QIAprep Spin Miniprep Z=4f(QIAGEN 44 &)
PrimeSTAR (5 il 75 fZ) Max DNA Polymerase(TakaraBio B {5 R/ E)
Ligation high ver.2 (ARG HRAE])

%31 H » 3t 50 HEHHRHE)
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331535

T4 Polynucleotide Kinase (S E4TRE {5 A FRAE])

Dpn T RSB AEIRAE)

Competent high DH5a (5 245 i {5 A TR )

[0090] (2.1) 5]FHIEETEAK PCR

B T I E £ RIBUA RIS IR 888 FR1 5 FR3 2 THER 3 (ERc AR
%E@%ﬁ%ﬁi%%% (EAH EIUDFTR 2B M R Tl BEF IR 25T
i PCR - X > &5 FHAMATRE Y 3 4% > T2l Kabat EFTEH Y
BEGE FR B BRI IR A A BRI E - (EAFII&HES: | 2 1
S FERAIESIT  ERFTIESE 12 £ 22 95| HERKESIF -

[0091]) [EEBEREMSITI

2,4, 6% EH FOR : 5 AGAACCAGAAGCCCGGCGACCCTCTCGGTCA
CCCCCGGC 3 (FEFI4REE 1)
2,4, 8 BEELEE FOR : 5
AGAGCAGAGCGACCCTCTCGGTCACCCCCGGC 3’ (FHI4R%E 2)
3,5, 9% EE FOR : 5 GCCCGCGCACCCTCTCGGTCACCCCCGGC 3’
(FFHI4R5% 3)
4,8, 13 $FEB FOR : 5> CCCTCTCGAGAACCCCCGGCAACTCGGTGT
CGC 3* (FFFl4m5% 4)
5,9,22 8 EHE FOR : 5°
GGCAACTCGGTGTCGCTCCGCTGCCGCGCCTC GCAGTCG 3’ (FF¥I4R

5% 5)

5 32 H - 3t 50 H(BUIERIE)



202128748

331535

13, 16, 19 8 EE FOR : 5
AACTCGCGATCGCTCTCGTGCCGCGCCTCGC AGTCG 3’ (FFF4RY5% 6)
16, 21, 23 S8 A2 FOR : 5’
GTGTCGCGATCGCGACGCGCCTCGCAGTCG ATCGGC 3’ (JF54R%E 7)
17, 18, 20 & EA FOR : 5’ CTCTCGTGCCGCGCCTCGCAG 3’ (FE514R5% 8)
18, 20, 22 #EH% FOR : 5 CGCTGCCGCGCCTCGCAGTCGATCGGC 3’
(FF514m5% 9)

19, 21, 23 8= FOR : 5> AGATCGAGACGCGCCTCGCAGTCGATCGGC
3’ (FF514m5% 10)

63, 65, 67 Z*EHE FOR : 5> GGCACCGACTTCACCCTGTCG 3’ (FF54w5% 11)

[0092]
2,4,6 B2FEE REV : 5° GACTCTATCTCCTCTGGACATTATGACTGAGGC

3’ (FFFI4m5k 12)

2,4, 8 GEEFE REV : 5°
GGGTTCTGACTCTATCTCCTCTGGACATTATGAC TGAGGC 3’ (FEFI4R
5% 13)

3,5, 9%EFE REV: 5
TCTGGCGCAGGCGGATATCTCCTCTGGACATTAT G 3’ (54558 14)
4,8, 13 @ EE REV : 5
TCGCTCTGCTCTGGGTTCTGACGATATCTCCTC TGGACATTATG 3’ (¥

Fgmak 15)

33 H - H 50 H(RYRES)
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_5,9,22 8 FE M REV : 5 GGGGGTGACCGAGAGGGTGCGCGGGCTCTGG

. CGCAGGACGATATCTCCTCTGG 3’ (FB3475% 16)

. 13, 16, 19 ¢ E 3% REV : 5° TCGGGGGGTTCGCGAGAGGGTCGCCGGGC
TCTGGG 3’ (J554R5%8 17)
16, 21, 23 EEELE% REV : 5°
CGAGTITTCGGGGGGTGACCGAGAGGGTCGC 3’ (JFFI4R5% 18)
17, 18, 20 # A% REV : 5 GCGCACGCGGCGGCCGGGGGTGACCGAGA
GGG 3° (FFF4m3%E 19)
18,20, 22 B EF REV : 5
GAGGCGCACGCGGTTGCCGGGGGTGACCGA GAGGG 3’ (FEFI4R5% 20)
19, 21, 23 #&E 4 REV : 5 CGATCTCGAGTTGCCGGGGGTGACCGAGA
GGG 3’ (5 4R5%E 21)
63, 65, 67 EEFEFE REV : 5’ TCTGCCTCTGCCTCTGAAGCGCGACGGGAT
CCCCG 3’ (FF4m5t 22)

[0093] EEA_EF(DETRZERIERENR  SHE T FIHEKAY PCR K IE

S

M

[PCR X FEIK]

PrimeSTAR(GGF it B 12) Max DNA Polymerase 12.5uL
AIES[F(10uM) 1uL
REZ|F(10uM) 1uL
AR B #8(3ng/ul) 1uL
TEELK 9.5uL
=1 25uL

331535 $ 34 H » 50 H(EUHREE)
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[0094] PRy PCR K DA T H S FE R A 327 T PCR S JE -
[ FEARR ]
. 98°C ~ 10 ¥ »
98°C ~ 10%) » 54°C ~ 10%) » LR 72°C ~ 45 BT 30 B3R - LIR
72°C ~ 3 438E -
[0095] JRffrfeZ PCR EZ(25uL) iR 1pL Y Dpnl(10 U/uL) - i
PCR EYI#ETT R B2l - £/ Dpnl BRESERHY PCR EY) - sREI T4V E

ENRER - IR 16°CHEE 1 /N - EITEERIE -

(&R IEH]

Dpnl ¥ 387 PCR EY 2uL
Ligation high ver.2 5ul
T4 5 R EF B IpL
E YA 7pL
=¥ 15uL

[0096] (2.2) & - BERZENSLKFFIRER

G MBI RGuL)AR 0 DHSa(30uL) » FAUK HEFE 30 sy #i%
BV 42°C ek 45 TPETTRATT - BRNVK ERRE 2 08 - BN
&AL (ampicillin)#Y LB &8 o REZFFRBI 37CHEE 16 /N -
HILESAREEENEL L - el ENE-EENER B LLEFR
LB RASEEET » 1 37CIREEE (250 rpm)16 /NEF - TR ARBGRE
f£F QlAprep Spin Miniprep E4HZHVEH - Fif5 2 B ERIVERE 75

331535 %635 5 » 3£ 50 H(BYE:RIE)
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_ pCDNA3.4 885 FHEITHERE - AT > EHIEERFELHIAEYARRE
FIERS °
[0097) (3) R AEYAHIRYEIR
(A ]
Expi293 (B2 4RRE(Invitrogen 23 =)
Expi293(F51E) Expression &£ (Invitrogen 73 H])
ExpiFectamine(F§#Z)293 #2548 (Invitrogen /A F])
[0098]) (3.1) @iz
Expi293 HBIHRHY S%CO, 38T » L 37°C JRBHEE (150 rpm) [E LA -
M B2 B R S B B 19 30 mL (YAHAEIEEY)(3.0x10° cells/mL) - {5 i 4RHS
HEBERNERD KRR A RIS R » BT SI4HHY DNA BK
FESO#E -

[DNA 4]

B S R SR FE 15ug BYE(pL)
EHREERRAR FER 15ug BYE(uL)
Opti-MEM(F %) #HE(mL)
=t 1.5 mL

[0099] AL THISHERAVELGE > WHEE S 78 -

ExpiFectamine 5% 80uL
REEREAR 1420pL
=t 1.5 mL

331535 36 H » 3£ 50 H(EEHRFASE)
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[0100] SEAFAEY DNA BRI B EAHH - T 20 58 - 1
F 18 2 R A RGML) RIS 4IR30 mL) - 1 S%CO, BET » 1L 37¢C
FRBEEHE(150rpm) 20 /NES - 20 NEF R > WS BEE Y5 BITRAT 150uL >
BxpiFectamine(RE) M M oa7 1 & 1.5 mL 2 B 367 2 » 10 5%CO, 38
BF > DL 37°CHRIBERIAE(150 rpm)6 B -

[0101] (3.2) HikHY I L R A

15 QIHEEE I 3000 rpm HELT 5 MR ORI - Bl R -

R DS A TR Expi203 (R SIRIFT D S - Sy
Be ESNARELL 15000xG HEFT 10 408l TS » (105 70 « AT
SEE(30 mL)JRAN 100l B3 A5 F #;E2 Ni Sepharose High Performance
(GE Healtheare) + FASOREELTIE 2 /NS « (UGS B 51 F8 » SR
TBS(ImL)YE 808 - FOBEERIIE S 100 mM KIS TBS 1000l » 2 HiH
BEFRR AT - N IRIESEEST 3 20 AT -

[0102) (4) SRR

Y FT U fF 2 9 S IO 9 RO M (5 I Biacore(SE 7% #E)T200(GE

Healthcare /3BT HIIE - (8 FIH B 526 £ A5 IR (Sigma-Aldrich /35])
(e RSB HB IR « JEHUEEEL(EE(L © SORUYR Biacore(SE 7
=) EHISS F Series S Sensor Chip CM5(GE Healthcare /A F]) - FETEH B A
R ALY, 30nM >~ 15 nM ~ 7.5 nM ~ 3.75 nM DLz 1875 nM AYPLEE AR -
% LS VSRS Biacore(3E 75 48) T200(GE Healthcare 7

5]) (45 & ¢ E] (association time)120 #) DL K fEERIE S (dissociation time)1800

5837 R > 3t 50 KGRI E)
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- e

L]

331535

Fb) ° (£ Biacore(FEMMIE#E) Evaluation SRASHRAT I E BIE - HUS ZH1AEH
A MEAEREBEE - SPUEBHY KRR 2 -
[0103]) [Z 2]

PUBEERDIRE K, (M)

iiiga syl 1.31E-10
63, 65, 67 EE5EE | 9.20E-11
18,20, 22 SEFLM | 6.52E-11
3,59 8HE 7.23E-11
17,18, 20 B E B | {05E-10
5,0, 22 S e 6.90E-11

[0104] (5) &R
#0152 FioR » BS48 FR3 ELISE0HY 63, 65, 67 855288 - 848 FRI ST
18,20, 22 &S - 3,5, OSHEEE - 17, 18, 20 542 « 18, 20, 22 SEHEED
55,9, 22 B2EEBHI KB » RRAETFAERTIAEREN KEFK - 3
It - BEEY R AAALL - R 2 Frn 2B ER - 4FEHEE FR3 3 FR1 2 3 {ERE
B AT Rl M TR A T R A IR A -

[0105] 55—05TE > KRR 2 (VE ERGIEHRRAERIBIRE -
RIRGE EIt(3.2)Fi e 2 B SDS-PAGE DL CBB Fe & T 071
TR - GERRIAE 9 - FHIE 9 FIAN » INEEKE 1 M 2 BERE i E#ED K
ERHEHVRTY - BIL > HESTEFAERIBIRB DK 63, 65, 67 BEFENFRIR - 2R »
R EKE 3 & 8 REIRI PR - fAM 2,4, 6 BEEE - 2,4, 8 BH
B~ 4,8, 13 SRR . 19,21,23 SBEME . 13,16, 19 EEEEDI K 16,21, 23 &
EAGHIFRIA -

5538 H » 4450 H(BUHRAAE)
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331535

[0106) EHEHI2 HHURZHMELERTIHITIRAVREE
BT RENPUR MR 2 B A 1 (2R HER R R
B PR HESHE FR1 DUR FR3 Z &I BRIREERRIAR - BE > AEHETT
= B EREENIBEENTES TREIBE - GSRPUR 2R
7t > HHESHE FR1 DU FR3 2 SR AR TR AL A AT B R ERLLEE -
[0107] (1) BEBRIASE
et IR AR BRI 751 2 AL BIREERY abYsis > THIFRSFHRL
%7 30,000 {El/NERHUAG <~ SRR AL P51 o LAGEHY Kabat JARTHIIIZ #E5H FR
B BRBENER AR SRR 2B i AR P
B8y - RIS Z 2EHUE ZHEHE FR1 DUR FR3 9B LB P AUS I EBRIAR -
FFHIETEE S DL R R BRI AR (B Y abYsis HUTG - M ARST R SR 2 ARAT
HERFARES] 1 WEER  CEIRERBENMUET RS T V-
D BUR B B HIRFAR R o JLAE - #6898 FR1 DU FRIMSALEH - Hifh
Z FEA AR GEHE - RERRERNETHE » fHH L=l E S - it
B RES 2 2 HiME 2 B FR 7 H Kabat JAFTININETERSE - (RB1EF 4 B30
BHEBTUE R FR ME - Bt AR EEEERFIIATE 2k
EISERN asHE AR AU RIIURE < R AR FF I ERERA -
[0108] (2) ARIREREMILE
R EE O EN = EESREBIR Z A HABUREN PDB R AR GUER
Eebife < B AR P > TER RN — EEEREE - AR
= 4EEREELIE > #550 Discovery Studio Client v17.2.0.16349 » EU/5 574 AU4
BHEESHIAE 2 I FR1 DR FR3 Z B AR RASRI R EREMRILE -

%39 H » 3 50 H(BURHD)
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X > Discovery Studio Client v17.2.0.16349 b AT R EFREE LR GFER
- EHEADEL -
[0109] (3) &%
R 3 4A DINER 4B BURIF AR GUS EIBDIA: Z BE8E FR1 DK FR3
&M ERZ RS~T> VDLl ERNEFIREBRERM R HEEZ G5HE
PUR & e Bl B AR AR R BB R AR L= -

331535 5 40 H » #£ 50 E(EBRHHREAE)



202128748

[0110]) [ 3]

00 | LST | &1 | 98 ov | 66L | 168 | £18 | 908 | £29 | 601 | (R sRIMERZIEENH
20 | 116 | 51 | g66 | vio | 008 | 186 | ¥1 | zEz | 918 | gu¢ | (W E-ESMSMEEY
oo | zo | o0 | ot | oo | zo | oue | g0 | 40 | o0 | &1 3 |
00 { k0 | 00 | 00 | 00 | 00 | gz | 4O | 00 | VO | 00 a
00 00 p1 | eo | vie | 1o | o0 | to | &2 | e0 | ZIE A
oo | 62z | 1o | 9oL | 1o | gve | ¥O 00 | 90 | &1L | &€ il
o | st | o0 | 091 | 1o | Lor | 60 | zo | go | €69 | I S
Lo so | 00 LS 00 | Lvr | €0 | L0 1o | 10 20 d
e21 | 221 | 121 | oz | 611 | 8 | v | e | s | w7 | €17 ETYRY 1ud B
LS | 892 | OPL | SHE | 8FS | 000K | 00 | 8¥8 | 00 | 188 | VL | 069 | (%)RINUEEEEMY
e | eoc | oe€8 | Ze9 | K6 | 299 | 6v | %6 | @8 | L9 | L1z | 629 | (%) EESiisceT
€0 | 20 | oo | 90 | zo | sz | vo | to | ro | g8 | vo | il 3
00 | o0 | oo | v¢ | o | g1 | zo | €0 | o0 | o1 | €0 | vie a
£E0 | 062 | €1 4 Zo | 2o 00 1o L | veg 16 | 2o A
ve | Lo leez | vr | L1 [ Luw | w1 | se8 | vo | ¥v2 | 91 | 20 f
té. | vo | o8s | 686 | 00 | e6v | e | 9w | o | & | 991 | gt s
1o 10 00 ko ot 1o 10 10 00 | 90 ko FA H
e | w1 | o | 61 | 81 (1 9 | g1 1 €1 ) 11 ET9RH 1o R

SERE)

>
B

B4 H HS0HEEH

331535
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[0111]) [ 4A]

Elvy | 0819 | 000 | 62¢8 | 9566 | 000 | OL'BS | 000 | 60°€S | 000 | 96'€9 | €169 | (%)m= TR ETI TR
05z | 00°'Z¢ | vvOE | 9865 | w06 | 96+ | 6L8L | 280 | v6°k6 | £5€ | 6468 | 05LL | (%) BESRUskETETI
ect | zzee | 100 | 9zo | ezo | o000 | 6L0 | w0 | 000 | Lo | ££8 | 010 3

€10 | L¥D | 100 | 681 | BG0 | 000 | 920 | 000 | €00 | LIO | S6¥y | €2C a

S5l | 620 | vosz | voo | £00 | 21 | seo | 900 | 660 | ¥EL | WO | S0O A

gs8 | p00 | 2zz | ie1 | osvt | 1o | svvi | Sio | 9259 | w0 | SLBL | 6689 L

gL | L0 | 900 | LI'SE | ZEEL | 900 | 8GZ | 600 | 0292 | 850 | LEQL | 6V S

L | 962 | 600 | ozl | 80 | 100 | 960 | 400 | S00 | €1 | 220 | 690 Y

081 | 61 | 81 | e | oo | s | v | e | 20 | w1 | o1 |69 ETYRY ed4 B
LO9Y | 85°S8 | Sv¥G | €866 | 60 | S6V8 | vEO | LLEL |2L2EL | LLSZ | G99 | 9S€Z) | () RTIMBIREEEIE
225 | 286 | 6% | 1646 | 021 | 2966 | 660 | 18%86 | L9%GL | OVL | 25589 | 682 |(%) ERELuseHeTEA
080 | ¥00 | €0 | ¥00 | 200 | Z00 | 000 | 000 | KL | 100 | €00 | 1¥0O 3 |
(80 | zi0 | s00 | %00 | 610 | 100 | 200 | 000 | 60CY | 000 | LOO | 607 a

910 | €00 | L80 | €00 | €20 | L0 | SZ0 | 00O | SO0 | ©OO | 8299 | 900 A

810 | 520 | €41 | 260 | z00 | L9% | 100 | £10 | 90 | €0 | £0Z | £00 1

€22 | £€6'¢6 | S8C | 6856 | ©L0 | 0z88 | 2k0 | €10 | vLLZ | 29 | (0O | OLO S

660 | soo | 8¢ | 1ol | €00 | g60 | 000 | 05'86 | ¥0O | ¥OO | 000 | 220 0

8971 L9 991 697 2] €97 Zo 1971 091 6571 851 LS BT cud BH

SAE)

Y

42 F - 3t 50 H(REA

331535



202128748

331535

| B SRAT &S (%) | 90.27 | 9953 | 4849 | 181 | 9103 | 003 | 069 | 0.16

[0112]) [ 4B]

B# FR3 AUAIE 181 | 182 | L83 | L84 | LB5S | 186 L87 | Lss8
R 003 | 001 | 000 | 001 | 005 | 000 | 001 | 009
004 | 000 | 100 | 065 | 141 | 002 | 062 | 005
017 | 001 | 075 | 044 | 2776 | 000 | 001 | 0.00
025 | 006 | 11.70 | 066 | 2758 | 001 | 005 | 0.02
860 | 9926 | 074 | 004 | 3255 | 000 | 000 | 000
8118 | 019 | 3430 | 001 | 168 | 000 | 000 | 000

mioli<|4d|w

AMBEEREREEE® | 7762 | 149 | 743 | 838 | 1555 | 000 | 101 | 000

[0113] HIZERAEEE - (FRETIFRENELRINERS 1
FsE EAE > SLERE R - IR  BRHE FR U ER YT > R T MKk
(OYRAG —F R R A T Y 3 (s R B AR R - 5 > "
RG] 1 PR B R TATEEEERRE AR T i(a) Kk
1E(b)EI R -

[0114] (a) DiflE Z#EHE FR OUMEE BT 7T - FENIRIEER ~ SREZEL ~
FRIETR ~ GEMETR - RZHEBE DU BB VR BB SR Ry S 5 {ERCR 35% L E
AL E

(b) il Z ¥ FR (VIR ERRFYIT - BRI SEREBIERER R 20%
PAE -
[0115]) EI#HI3 ELHE FR3 pYr AR B AL ERHIIIE 2 SfE
FEHRERS 2 PEREE e Bil(a) ()R BRI BRI E
fEy 3 (EERRTEREEREE RREAEIES TR NEREIIELZ
Bt - BEST S - BEHEERY] | FiRE SRR T RS ERIUEN
SR HEZEHPIURZEMME -

43 H - 3k 50 HEHRTHD)
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[0116] (1) HUAKBEHLAEHYE: RRE Y B
e 4A DUF B IR BF 4= AIPUA TG HIAS 2 888 FR3 F{EI000 3 (7

EIREA - BT HFTEREZTHEN 3 HEEARBEER RIFHIBEE - £
THBEFFIFRZ 5 F 0 EEEG] | EEEHER(EE N PCR - (£ H F3I4R 5%
23 £ 28 WS FERFIEST » BRFIIRRE 29 & 34 W5 FERRESI
¥ |

[0117]) [ERERBEFERGIT]
60, 63, 65 R FOR : 5° GAGGCTCGGGCACCGACTTCACCCT GTC 3°
(F714m5% 23)
60, 76, 77 % H B FOR : 5 TCGGGCACCGACTTCACCCTGTCGATC
AGAAGAGTCGAGACGGAGGAC 3’ (FE54758 24)
65, 67, 70 # H ¥ FOR:5 CCAGATTCACCCTGTCGATCAACAG
CGTCGAG 3’ (JFF4m3% 25)
67, 70, 72 & F 8 FOR :5 CCAGATTCAGACTGTCGATCAACAGC
GTCGAGAC 3’ (FF54m57% 26)

74,76, 77 $8E45 FOR : 5> AGTCGAGACGGAGGACTTCGG 3’ (FFF 475k

27)
77,79, 81 & E A% FOR : 5 AGAACGAGAGACTTCGGCATGTAC TTCTGC

3° (FFF4m5T 28)
60, 63, 65 & H #& REV :5 TGCCTCTGAAGCGTCTCGGGATCCCC

GAGATC 3’ (B 4R5% 29)

FAE - S50 HEYEIE)
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60, 76, 77 % B # REV:5 GCCCGAGCCGCTGAAGCGTCTCGGG
ATCCCCGAGATC 3’ (FEFI4m5% 30)
65,67, 70 #£EEE REV : 5’ TGCCTCTGCCTCTGCCGCTGAAGC 3° (FFFI4R
3% 31) |
67, 70, 72 &5 REV : 5 TGCCTCTGCCCGAGCCGCTGAAG 3’ (JF5I4R
55k 32)
74,76, 77 S EEE REV : 5 CTTCTGATTCTCAGGGTGAAGTCG 3’ (Fﬁu 4
5% 33)
77,79, 81 B4 EE REV : 5° GACTCTGTTGATCGACAGGGTGAA GTCG 3’
(FP5 1457 34)

[0118] {EMFIEZ PCR EY) - BEHH 1 [FiFMIEE - NEE S8R
I AR ERNER - UREEENH A ERE  ERNERE - (£/4
LSRR - EERG] 1 FEEHE(E > 7 Expi203(RER0) MR LI > iF
BIfTRR 238 1F - NS DIA RIS B AR -

[0119] (2) #EAIMEHVHIE

AT 8 ME 2 & R G ny 3 M M (E A Biacore(FE ff #H £2)T200(GE

Healthcare N F]) » BIEHER] | FEMHEIFETHE o E&RRNES

5545 H > 3t 50 HEFHRHE)
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331535

[0120] [ 5]

PLAEERDIE Ky (M)
irdactidl 1.3E-10
60, 63, 60 SREE | 6.6E-11
67,70, 72 SRR | 14E-11
74,76, 77 S EE | 56E-11
77,79, 81 &8 | 1.0E-10
65, 67, 70 SEEEE | 20E-11
60, 76,77 SEHE | 9.7E-11

[0121] % S ik (E—2 EEY Ko 8 & LI £ RH A B 5 A
Ko {1 - 38 » BERESER R 6] 2 AR MR b il(a) LR (b) s
CENBEERBETLN 3 EERBERBRELE TR SR B
o | |

[0122] EEHfl4 R4 FR1 B FR3 Bms A A i e > 6
fEQ2)

B PR | 2 5055 BB R K elone) (HLy -HEL S)U/N B
B N PR B SE(TSH)HUAS - DR AR (L8 HER2 Hips
(e 2K BB BRI T - E DR HT 8 IS8 FR1 B¢ FR3 o » KEHE -
i) DR (b) e — B OB R B b 1y 3 (B B I e TR - 3
AR RS R T AR T AR L R SRR i -

[0123] (1) 2 BEHIBLME

(1.1) 4REEHLI5 ENH G (Hy-HELS) 88 S B am 1y 2 R > U

FRIES 3 - JRFBECHE FRIBVES 3 - 5 DUR 9 SROURCEBATRELME R E |
ii(a) AR (b)Y BRI PSRRI RS - B T W S B B T R B B AR B

S 46 F » £ 50 H(BHRAS)
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C BRE - EATHBEFYIFTRZST - BERE 1 FEEMIEE N PCR -

331535

SIS 46 495 | T-HE B RIBEI T » (R FFAIMEE 47 193 FE B BS]
=,

[0124]
3, 5, 9 & H f2(His) FOR : 5> CATCTGCACCAATCACCGCACATTAT
GTCCGCATCTC 3’ (FE5!4R5% 46) |
3, 5, 9 8 E EMHis) REV : 5> TATGTCCCCTCTGCTCATAATCACAGA
GGCACTG 3’ (FFA4R57 47)

[0125) (1.2) {RESHT TSH il 82 AR ET N 2 /S

[ % 3 PRt AU R AT & HIE B B A2 BT TSH HiME > 8548 FR

LB I S B Y R~ S~ T~V D M B ARt S5 -
51 TSH 188 5548 FR (95 BEER S0 AR R EREMLER » SR 2
EIREHEAE » ZEFEBEIE PDB Tl B4 AU5T TSH 51> S5818Y = 445
HESUOE TS - JREEESHE FR1 A5 18 ~ 20 BUR 22 SRR BOEB TR IR Bl
B Eit()M RO~ E R - BT SRR
BRI 6 B T LB PRI Ry 31 BRE M 1 R H /R 2N PCR -
[ FIFESI 4R 48 193 | TR R MBS T - ERIFFFILREE 49 193 FE B R ES|
2.

[0126]
18, 20, 22 %% B B(Lys) FOR:5 AAGGCCAAGATTAAGTGCAGATC

TAATCAGAGCGTTG 3’ (JFFI4R5% 48)

5547 H - 3£ 50 H(EHSHE)



202128748

18, 20, 22 & R #&(Lys) REV:5 ATCTCCAAGACTGACAGGCAGGG

331535

AGAGTG 3’ (FF¥4R55% 49)

[0127] (1.3) 45H8 AJBALH: HER? il > 0 BB S 03I 2 B

HEBUERE abYsis THE RS2 H 249 30,000 (8 AJEHIEY Sy
B - SR 2 FIREAHENE  JGPTIUE 2 S8 bl WS g B R Py B
51 > B FR VB FEAI 2 S IBETEI R - S~ TV~ D MR E (IR
JESRATEEHE - 31 HER2 S 2 S48 R 495 ROtm s B R R
Hom o (BT ] 2 IR AE  SERME SRR PDB Tl A JB{E ST HER?
B BCH = e B TTE - B IBESHE FRS BV 76 77 LUK 81 5
ERCETATEE - B T S B R R T - (] TR
BIFf R 31 TR P | EREHE fEREHE PCR - G F P 5IRAR 50 B3] TF
BATES (T RS 51 0B TERE BT -

[0128]
76, 77, 81 %% B #(Arg) FOR : 5 CAGCCGAGAGACTTCGCCACGTA

TTACTG 3’ (547595 50)
76, 77, 81 % % #%(Arg) REV :5 CAGTCTTCTGATCGTCAGGGTAA
AATCGGTAC 3’ (FEFI4R5% 51)
[0129] (1.4) EHifEr & ERNNE
fEF PTG 2 PCR EY) - BHEMS] 1 FEEHETE - AUSHEB S &
BRI ERNER - MRGEHSIR A EENERNER - £H
SER - EEMA | EAEHIE - 1Y Expi293(RR)MMERE LR - 15

ilbl'l:

S48 H » 3t 50 H(EHIHRAE)
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. HRZEE LER  WEBEPEZ B ZRIAK - NJR(LHL HER2 Hijg >
e 76,77, 81 BEAG(Arg) Z B R P IR R FIGRSE 52 -
[0130] (2) FAMEHYHIE
AT EEZ 8 R RV MM A Biacore(FE i B £2)T200(GE
Healthcare 22 E]) » BEEHES] 1 R HFETHE - HEF - FH TSHE
HE (R&D Systems &) KT TSH HilHYHLR » (£ HER2 EHB(R&D
Systems 23H - H#k&mt : 1129-ER)E Ry fi HER2 BRI HLR - S8 mR%
6 o R » TRatio | (REFATIAY Ko B R 1 0 2 S RAN K EWLE -
[0131]) [F 6]

LA HEIDLE Ky (M) Ratio
g vl 1.77E-10 1.00
3,5 9 BERE (His) 1.21E-10 1.46
i TSH Hips K, (M) Ratia
iy e i 1.18E-09 1.00
18, 20, 22 B ERE (Lys) | 4.64E-10 | 255
1 HER2 i K, (M) Ratio
5y 4= 7l 5.94E-11 1.00

76, 77, 81 S8 (Arg) | 2.19E-11 2.71

[0132] 4%k 6 AR » (E—EREH Ko B E LI AR HIRBAY Ko (&
& - B0 > BEREIE RERE D] | VBB EESHUS T ERYHIRE - BB How
& Lat(a) AR (D) Rit ZZ WV AR A TR 3 (| - AR TR R
AP -

[RF5RaRAA )

331535 549 F - 4t 50 H(ZUARESE)
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[0133]
< 10 ERERFIINENTEE(EITEE)

20:FF 7 g ARk 28
30:494%
405 IE LS |
100: 2 H (B A AR)
101,211 :8 AEB
102,212: % H & (B ER)
110:CPU
111:301RA8
112::0RBEE
113: 4
114: 35S
115: B HE
210: 3 H1H8
213: 5018
214 B{5ES
215: BRI 5 B

331535 50 H - 50 HEYREE)
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[FF51%]
<110>  PEHTEERR{H AR/ E(SYSMEX CORPORATION)

<120> FEFHPife SR ZERFMEARY A R H i (Method for improving affinity of antibody for

antigen and use thereof)

<130> 331535
<140> TW 109142632
<141> 2020-12-03

<150> JP2020-10411
<151> 2020-01-24

<150> JP2020-93384
<151> 2020-05-28

<150> JP2020-10413
<161> 2020-01-24

<150> JP2020-93389
<151> 2020-05-28

<150> JP2020-10414
<151> 2020-01-24

<150> JP2020-93392
<151> 2020-05-28

<150> JP2020-10416
<151> 2020-01-24

<150> JP2020-93399
<151> 2020-05-28

<150> JP2020-10417
<151> 2020-01-24

<150> JP2020-93405
<151> 2020-05-28

<150> JP2020-10418
<151> 2020-01-24

<150> JP2020-93411
<151> 2020-05-28

<150> JP2020-10419
<151> 2020-01-24

<150> JP2020-93421
<151> 2020-05-28

<150> JP2020-10420
<151> 2020-01-24

<150> JP2020-93424
<151> 2020-05-28

331535 £ 1H & 19HFFR
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<160>
<170>
<210>
5 211>
<212>
<213>

<220>
223>

<400>

52

PatentIn version 3.5

1

39

DNA

AT (Artificial Sequence)
5+

1

agaaccagaa gcccggegac ccteteggte accccegge 39

<210>
<2115
<212>
<213>

<220>
<223>

<400>

2

32

DNA

ATFF(Artificial Sequence)

517
2

agagcagagc gaccctcteg gtcaccceeg ge

<210>
<2115
<212>
<213>

<220>
<223>

<400>

3

29

DNA

ATFE5(Artificial Sequence)

51F
3

geecgegeac ccteteggte acceeegge

<210>
211>
<212>
<213>

<220>
<223>

<400>

4

33

DNA

AT % (Artificial Sequence)

517
4

ccctetecgag aacccecgge aacteggtgt cge

<210>
<2115
<212>
213>

331535

5

39

DNA

AR5 (Artificial Sequence)

$2H

32

29

33

 H19 HFFIR)
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331535

<2205
223> 5lF

<400> 5
ggcaactcgg tgtcgctccg ctgecgegee tecgeagteg

<210> 6

211> 36

<212> DNA

<213> A TF%l(Artificial Sequence)

<220>
223> g[F

<400> 6
aactcgegat cgetetegtg cecgegecteg cagteg

210> 7

211> 36

<212> DNA

213> AT F%l(Artificial Sequence)

<2205
223> FBl|F

<400> 7
gtgtcgegat cgegacgege ctecgecagteg ategge

<210> 8

211> 21

<212> DNA

213> AT F%(Artificial Sequence)

<2205
223> EB|F

<400> 8
ctetegtgee gegectegea g

<210> 9

211> 27

<212> DNA

213> ATF%|(Artificial Sequence)

<220>
223> g|TF

<400> 9
cgetgeecgeg cctegeagte gategge

<210> 10
<211> 30

B3HE £ 19 HEFIIHR)

39

36

36

21

27
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331535

<212>
<213>

<2207
<223>

<400>

DNA
A L% (Artificial Sequence)

ElEn
10

agatcgagac gcgcctcgea gtcecgategge

<210>
<211
<212>
<213>

<2205
<223>

<400>

11

21

DNA

ATFe% (Artificial Sequence)

5IF
11

ggcaccgact tcaccctgte g

<210>
<2115
<212>
<213>

<220>
223>

<400>

12
33
DNA
ATFE% (Artificial Sequence)

517
12

gactctatct cctctggaca ttatgactga gge

<210>
<211>
212>
<213>

<220>
<223>

<400>

13
40
DNA
ATFe4l (Artificial Sequence)

51F
13

gggttctgac tctatctect ctggacatta tgactgagge

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

<220>
<223>

<400>

14
35
DNA
ATF%(Artificial Sequence)

51F
14

tctggegeag geggatatet cetctggaca ttatg

FE4H H19HFIIR)

30

21

33

40

35
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-

<210> 15

211> 44

<212> DNA

213> A TF%F|(Artificial Sequence)

<220>
223> B|F

<400> 15
tcgetetget ctgggttetg acgatatcte ctctggacat tatg 44

210> 16

211> 53

<212> DNA

213> AT Fe%l(Artificial Sequence)

<220>
223> 5T

<400> 16
gggggtgace gagagggtge gegggetetg gegecaggacg atatctecte tgg 53

<210> 17

211> 35

<212> DNA

213> ATFE%[(Artificial Sequence)

<220>
223> B|F

<400> 17
tcggggggtt cgcgagaggg tcgeeggget ctggg 35

<210> 18

<211> 30

<212> DNA

213> ATFE%|(Artificial Sequence)

<2205
923> EB|F

<400> 18
cgagtttcgg ggegtgaccg agagggtege 30

<210> 19

211> 32

<212> DNA

213> AT %% (Artificial Sequence)

<2205
223> E|F

331535 F5H £ 19EFTHR)
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¢

-

331535

<400> 19
gcgeacgegg cggeegggeg tgaccgagag gg

<210> 20

<211> 35

<212> DNA

<213> AT (Artificial Sequence)

<220>
223> EB[F

<400> 20
gaggcgeacg cggttgeegg gggtgaccga gaggg

210> 21

211> 32

<212> DNA

213> A TF%|(Artificial Sequence)

<220>
223> EB[F

<400> 21
cgatctcgag ttgecgggegg tgaccgagag gg

210> 22

211> 35

<212> DNA

213> A TF%[(Artificial Sequence)

<220>
223> 5F

<400> 22
tctgectetg cetetgaage gegacgggat ceccg

<210> 23

211> 28

<212> DNA

213> ATF¥!(Artificial Sequence)

<220>
223> §lF

<400> 23
gaggctcggg caccgactte acccetgte

210> 24

<211> 48

<212> DNA

213> A TF%(Artificial Sequence)

BOR  FIIHEH(FIIR

32

35

32

35

28
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<220>
<223>

<400>

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

<220>
<223>

<400>

517
24

tcgggecaccg acttcaccct gtcgatcaga agagtcgaga cggaggac

25
32
DNA
AL (Artificial Sequence)

ElEn
25

ccagattcac cctgtcgatc aacagcgteg ag

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

<220>
<223>

<400>

26
34
DNA
ATLF¥(Artificial Sequence)

51F
26

ccagattcag actgtcgatc aacagcgtceg agac

<210>
211>
<212>
<213>

<220>
<223>

<400>

27

21

DNA

A L% (Artificial Sequence)

5IF
27

agtcgagacg gaggacttcg g

<210>
211>
<212>
<213>

<220>
223>

<400>

28
30
DNA
ANTF¥ (Artificial Sequence)

517
28

agaacgagag acttcggcat gtacttctge

<210>
<211>

331535

29
32

B1H F19HEFIIR

48

32

34

21

30
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<212>
<213>

<220>
) <223>

<400>

DNA
ATF%(Artificial Sequence)

517
29

tgcctetgaa gegteteggg ateccegaga te

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

<2205
223>

<400>

30
37

DNA

ATF¥(Artificial Sequence)

5F
30

gcccgageeg ctgaagegte tecgggatcece cgagate

<2105
<211>
<212>
<213>

<220>
<223>

<400>

31

24

DNA

AT (Artificial Sequence)

5%
31

tgectetgee tetgecgetg aage

<210>
<211>
<2125
<213>

<2207
<223>

<400>

32
23
DNA
ATF% (Artificial Sequence)

517
32

tgecetetgee cgagecgetg aag

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

<220>
223>

<400>

33
24
DNA
ATLF%(Artificial Sequence)

57
33

cttetgatte tcagggtgaa gteg

331535

F8HE  HVEEFTIR

32

37

24

23

24
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331535

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

34
28
DNA

<220>
223> E|F

<400> 34

gactctgttg atcgacaggg tgaagtcg

<210>
<2115
<212>
213>

35
214
PRT

<220>

<223>

<400> 35

Asp Ile Gln Met Thr Gln

1

Asp Arg Val

Val Ala Trp
35

Tyr Ser Ala
50

Ser Arg Ser
65

Glu Asp Phe

Thr Phe Gly

Pro Ser Val
115

Thr Ala Ser
130

Thr

20

Tyr

Ser

Gly

5

Ile

Gln

Phe

Thr

Ala Thr

Gln
100

Phe

Val

85

Gly

Ile

Val

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Leu
135

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

AT F%(Artificial Sequence)

ANTF% (Artificial Sequence)

MNJEA bH7EE (humanized antibody)

Ser Ser
10

Ala Ser
25

Gly Lys

Gly Val

Leu Thr

Gln Gln

90

Glu Ile
105

Ser Asp

Asn Asn

Leu Ser Ala

Gln Asp Val

Ala Pro Lys
45

Pro Ser Arg
60

Ile Ser Ser
75

His Tyr Thr

Lys Arg Thr

Glu Gln Leu
125

Phe Tyr Pro
140

BIH H19HEFTIR)

Ser Val Gly
15

Asn Thr Ala
30

Leu Leu Ile
Phe Ser Gly

Leu Gln Pro
30

Thr Pro Pro
95

Val Ala Ala
110

Lys Ser Gly

Arg Glu Ala
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i

- <400>

331535

Lys Val Gln Trp
145

Lys

Glu
165

Glu Ser Val Thr

Ser Thr Leu Thr
180

Leu

Ala Cys Glu Val Thr

195

Phe Asn Arg Gly
210

Glu

<210>
<2115
<212>
<213>

36
450
PRT

<220>
<223>
36

Glu Val Gln Leu Val
1 5

Ser Leu Arg Leu Ser
20

Tyr Ile His Trp Val
35

Ala Arg Ile Tyr Pro
50

Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser
85

Ser Arg Trp Gly Gly

Val
150

Gln Asp Ser Lys Asp
170

Ser Lys Ala Asp Tyr
185

His Gln Gly Leu Ser

200

Cys

ATFF5](Artificial Sequence)

ANJE b5 (humanized antibody)

Glu Ser Gly Gly Gly
10

Cys Ala Ala Ser Gly
25

Arg Gln Ala Pro Gly
40

Thr Asn Gly Tyr Thr
55

Ile Ser Ala Asp Thr
70

Leu Arg Ala Glu Asp
90

Asp Gly Phe Tyr Ala

10K - 3t

155

Ser Thr Tyr Ser

Glu Lys His Lys
190

Ser Pro Val Thr
205

Leu Val Gln Pro

Phe Asn Ile Lys
30

Lys Gly Leu Glu
45

Arg Tyr Ala Asp
60

Ser Lys Asn Thr
75

Thr Ala Val Tyr

Met Asp Tyr Trp

19 H(F5IR)

Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln

160

Leu Ser
175

Val Tyr

Lys Ser

Gly Gly
15

Asp Thr

Trp Val

Ser Val

Ala Tyr
80

Tyr Cys
95

Gly Gln
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331535

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val
305

Glu

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys
325

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro
230

Phe

Val

Phe

Pro

Thr

310

Val

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

SR

105

Ala Ser Thr Lys Gly

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

125

Thr Ser Gly Gly
140

Pro Glu Pro Val
155

Val His Thr Phe
170

Ser Ser Val Val

Ile Cys Asn Val
205

Val Glu Pro Lys
220

Ala Pro Glu Leu
235

Pro Lys Asp Thr
250

Val Val Asp Val

Val Asp Gly Val
285

Gln Tyr Asn Ser
300

Gln Asp Trp Leu
315

Ala Leu Pro Ala
330

319 HFFIR)

110

Pro Ser Val

Thr Ala Ala

Thr

Pro Ala

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Val

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Tle
335

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu
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Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
340 345

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
355 360

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
370 375

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
385 390

bLeu Asp Ser Asp Gly Ser Phe Phe Leu Tyr

331535

405 410

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
420 425

Glu Ala Leu His Asn His Tyr Thr Gln Lys
435 440

Gly Lys
450

<210> 37
Q11> 223
<212> PRT
<213> ATF%I(Artificial Sequence)

<220>
223>  MJEAb#HiEE (humanized antibody)

<400> 37
Glu Val Gln Leu Val Glu Ser Gly Gly Gly
1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
20 25

Tyr Ile His Trp Val Arg Gln Ala Pro Gly
35 40

Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr

F12RE 3

Arg Glu Pro Gln
350

Lys Asn Gln Val
365

Asp Ile Ala Val
380

Lys Thr Thr Pro
395

Ser Lys Leu Thr

Ser Cyé Ser Val
430

Ser Leu Ser Leu
445

Leu Val Gln Pro

Phe Asn Ile Lys
30

Lys Gly Leu Glu
45

Arg Tyr Ala Asp

19 H(F3IR)

Val Tyr
Ser Leu
Glu Trp
Pro Val

400

Val Asp
415

Met His

Ser Pro

Gly Gly
15
Asp Thr

Trp Val

Ser Val
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331535

50

Lys Gly Arg
65

Leu Gln Met

Ser Arg Trp

Gly Thr Leu
115

Phe Pro Leu
130

Leu Gly Cys
145

Trp Asn Ser

Leu Gln Ser

Ser Ser Ser
195

Pro Ser Asn
210

<210>
<2115
212>
<213>

38
11
PRT

220>

223>

<400> 38

Phe Thr

Ser
85

Asn

Gly
100

Gly

Yal Thr

Ala Pro

Leu Val

Gly Ala

165

Ser Gly

180

Leu Gly

Thr Lys

Ile

70

Leu

Asp

Val

Ser

Lys

150

Leu

Leu

Thr

Val

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp
215

Ala Asp Thr

Ala Glu Asp
90

Phe Tyr Ala
105

Ser Ala Ser
120

Lys Ser Thr

Phe Pro

Tyr

Gly Val
170

Ser

Leu Ser
185

Ser

Thr
200

Tyr Ile

Lys Lys Val

ATFE%(Artificial Sequence)

ANE{bHi8 (humanized antibody)

60

Ser Lys Asn
75

Thr Ala Val

Met Asp Tyr

Thr Lys Gly
125

Ser Gly Gly
140

Glu Pro Val
155

His Thr Phe

Ser Val Val

Cys Asn Val
205

Glu Pro Lys
220

Arg Ala Ser Gln Asp Val Asn Thr Ala Val Ala

1

5

10

BIBREH#

19 H(F3I%R)

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Ala Tyr
80

Tyr Cys
95

Gly Gln

Ser Val

Ala Ala

Val Ser

160

Ala Val

175

Val Pro

His Lys

Cys
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<210> 39
Q211> 7
<212> PRT
213> A TF%I(Artificial Sequence)
<220>
223>  AJF{bHifE (humanized antibody)
<400> 39
Ser Ala Ser Phe Leu Tyr Ser
1 5
<210> 40
Q211> 9
<212> PRT
213> A TFF%l(Artificial Sequence)
<220>
<223> humanized antibody
<400> 40
Gln Gln His Tyr Thr Thr Pro Pro Thr
1 5
<210> 41
211> 110
<212> PRT
<213> A TF%](Artificial Sequence)
<220>
223>  AJEMbEBi#E (humanized antibody)
<400> 41
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu
: 35 40 45
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe
50 - b5 60
Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu
65 70 75
%14 H > #£ 19 HFFIR)

Val Gly

15

Thr Ala

Leu Ile

Ser Gly

Gln Pro
80
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Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val
100 105 110

<

<210> 42

<211> 5

<212> PRT

<213> A TF¥(Artificial Sequence)

<220> .
<223>  AJEfb¥iEE (humanized antibody)

<400> 42
Asp Thr Tyr Ile His
1 5

<210> 43

Q211> 17

<212> PRT

213> ATF¥|(Artificial Sequence)

220>
<223>  AJE{EHiEE (humanized antibody)

<400> 43
Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

210> 44

Q11> 11

<212> PRT

213> ATF¥I(Artificial Sequence)

<220>
<223>  AJE{LHiEE (humanized antibody)

<400> 44
Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr
1 ) ‘ 10

<210> 45
<211> 120

331535 F15H £ 19 BH(FEFIR)
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<2125
<2135

<220>
<223>

<400>

PRT
AT K% (Artificial Sequence)

NE{EHiEE (humanized antibody)

45

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

1

5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn_Ile Lys

20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu

35 40 45

Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp

85 60

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

65

70 75

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr

85 90

Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp

100 105 110

Gly Thr Leu Val Thr Val Ser Ser

<2105
<2115
<212>
<213>

<2207
<2235

<400>

115 120

46
37
DNA
AT (Artificial Sequence)

517
46

catctgcacc aatcaccgca cattatgtcc gcatctc

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

47
34
DNA
ATF5](Artificial Sequence)

16 5 £ 19 K(FFIR)

Gly Gly
Asp Thr
Trp Val
Ser Val
7A1a Tyr

80

Tyr Cys
95

Gly Gln

37
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<220>
223>

<400>

51T
47

tatgtccect ctgetcataa tcacagagge actg

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

<2207
<223>

<400>

48

37

DNA

A L% (Artificial Sequence)

57
48

aaggccaaga ttaagtgcag atctaatcag agcgttg

<210>
<211>
212>
<213>

<220>
<223>

<400>

49
29
DNA
ATLR¥(Artificial Sequence)

5%
49

atctccaaga ctgacaggca gggagagtg

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

<220>
<223>

<400>

50
29
DNA
ANLF%(Artificial Sequence)

5F
50

cagccgagag acttcgeccac gtattactg

<2107
211>
<212>
<213>

<220>
<2235

<400>

51

32

DNA

ATFF¥](Artificial Sequence)

5¥
51

cagtcettctg atcgtcaggg taaaatcggt ac

<210>
<211>

52
214

BITH £ 19 RFIR

34

37

29

29

32
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<212> PRT
. 213> A LFE%I(Artificial Sequence)

<220>
- 223> &KAEMHiEE (modified antibody)

- <400> 52

4

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

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

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Tle
35 40 45

Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Arg Arg Leu Gln Pro
65 70 75 80

Arg Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

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

331535 | E 18 H » £ 19 H(FFFIH)
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195 200 205

Phe Asn Arg Gly Glu Cys
210

LW

331535 F19H £ 19 HFIR
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