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]

FACIE.

[10] L' o] -C(=0)-cyc.Hex(1,4)~CHy-(N-1y-3-diminiccud)- T -C(=0)-(CHy)n -C(=0)- <1 [1] W= [7] & o

al

= g el 7iAE FA-kE ZFA0E.

al

[11] 0 7F 2 WA 5 9 A42A, L7} 9astel [1] WA [9] 5 o= & & 7|9 Fa-oks 234 0|

m

[12] n° 7} 2 WA 5 ¢ A%2A, L° 7} -NH-(CH,CH,0)n ~Cllo—CH~C(=0)- o]™, n’ 7} 2 = 4 <l [1] W] [9]

% ofn @ ol JAE PA-okE ZFAIE,

[13] -NH-(CHy)n'-L*-L-L'- 7} 4

A7 AR AbE Aol zte FE 2] (1] WA [12] T o= § &
71 E GA-ofE ZFA0E.

[14] -NH-(CHy)n' -L*-L’-L'- 7} 5 ®= 6 9xt9] Al& Zeol= 2

Ll
N

A
iy

gl (1] WA [12] T ol g el

Z1A1E A -okE ZFA 0 E.

[15] ~NH-(Cl)n -L'-L"-L'~7}

~NH-(CH,):=C(=0) -,

~NH-CH,~0-CH,~C(=0)-, B

~NH-(CHy)5~0-CHy~C(=0) -

ol [1] WA [14] F A= & g 7" FA-SFE FFA0)E.

ol Thd SFE-EA xR wollA dEEE 1 F9 E-EA Fx< [1] WA [15]
)% E
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-(Succinimid-3-y-N)~CH,CH,~C (=0) -GGF G-NH~CH,CH,~C (=0) ~ (NH-DX)
=(Succinimid=3-y-N)-CH,CH,-C (=0) -GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
-(Succinimid=3=y=N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
-(Succinimid=3-y-N)=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX
)

~(Succinimid-3-y l-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (
NH-DX)

-(Succinimid=3-y -N)=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-D
X)

~(Succinimid-3-y -N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH
-DX)

-(Succinimid-3-y-N)~CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) - (NH-DX)

-(Succinimid=3-y L-N)~CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G~NH
-CH,CH,~C (=0) - (NH-DX)

-(Succinimid-3-y l-N)~CH,CH,~C (=0) -NH~CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,0-CH,CH
»~C (=0)~GGFG-NH-CH,CH,CH,~C (=0) ~ (NH-DX)

=(Succinimid-3~y-N)~CH,CH,~C (=0)-NH-CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,0-CH,CH
,~C(=0)~GGFG-NH~CH,CH,~C (=0) - (NH-DX)

~CH,~C (=0)-NH-CH,CH,~C (=0) -GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

-C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) = (NH-DX)

-C(=0)-cyc. Hex (1, 4)-CH,—(N-Ly-3-diminiccuS)-S-CH,CH,~C (=0) ~GGF G-NH-CH,C
H,CH,~C (=0) - (NH-DX)

[0095]
[0096] 714, =(Succinimid-3-y1-N)- & v} 4
[0097] [5}3H4] 8]
0
-
[0098] ©
[0099] ow yehlie FxolH, oA 3 A A Atetar, 1 xS A4 AR oA o) RAE EFete ©
A Tz e wdAr|er Agstar,
[0100] ~(N-ly-3-diminiccuS)- & th& 4
[0101] [5}3F4] 9]
O
_Nb/
[0102] ©

_14_



[0103]

[0104]
[0105]

[0106]

[0107]
[0108]

[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

ZIHSd 10-2020-0026323

il
"

9{_:
QL
rir
ot

A

o2 YepdlE FxolH, o]lAY 3 fA|olA LZQ]' Agstal, 1 919 dh AAF Aol o] Fx
A T2 9 dere; 43tsia,
cyc.Hex(1,4) & 1,4-AZ2dq2d7]5 YehfaL,

-(NH-DX) & t2 2

oz Y=, 1 A9 opvier]e] da dx47F A% #9=2 He] 3= 718 YA, -G6RG- = -Gly-Gly-
Phe-Gly- °] HE|= J7]E e

x

oA AdEE= 1 9

)
122
ﬂﬂ
o
A
-
BN
M
o
Auf
oo
o
=

[17] —L'-L* L NH-(CH)n -L*-L™-L- o] ok AFA B
SFE-gA FF2A (1] WA [9] 2 [11] WA [14] T ol g o 7|AQd dA-2FE SFA0E
~(Succinimid-3-yL-N) =CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-D
X)
~(Succinimid-3-y [=N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH
-DX)
~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
“CHQCHchz"C(ZO)"'(NH-DX)0
o714, —(Succinimid-3-yl-N)- & t}& 2
[shek4) 11]
0
N__...
0
o2 Yelll= oy, oA 3 YAAA At Addstar, 1 X Aa UAF Aol o|AS s H
A 7z e Wgadr]s g,

-(NH-DX) & t}& 2
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[0116] [s}eh4) 12]

[0117]

[0118] o2 YeE, 1 #A9 opv7]e] A4k X7 A7 F92 Ho e 71§ YERAY.
[0119] [18] T} 4
[0120] [3}3h4] 13]

[0121]

[0122] o e FEFAY P IAS b 4

[0123] L L NH= (o) L L L -

[0124] oz ey 7z BAZ AAste]l 2PN AL PO s FA-oFE ZFAE

[0125] o714, A= L o wkel Qo Adsta, FERA SHAEL Lo B Qlojy A,

[0126] A %,

[0127] n &0 A 6 9 B5E YEha

[0128] L' & ~(Succinimid-3-y1-N)-(CH)n ~C(=0)- & vehlm, &Ae] axFo] EAsts tgutel= A 2 gl

ojM GAAIZ Bl ol =2 As AHAlste] Al ZAestA| Rt

[0129] 7], n' = 2 WA 8 o F4E veha

[0130] L" = ~NH-(CHy~CH,-0)n ~CH,-CH,~C(=0)- E= ©A%He Yehja,
[0131] 7], n = 1 WA 6 9 F4S vepa

[0132] L' & GGRG ¢ BlEehsE s 27]E teh)a

[0133] L' = -0- == 9A4de Yehya,

[0134] L= -R(R)- == 9ase e,

[0135] A7), R 2 R & 54 942 Yyehja,

_16_



[0136]
[0137]

[0138]

[0139]
[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

ZIHES 10-2020-0026323
L' = -C(=0)- & YeRa,

—(Succinimid-3-yl-N)- & t}3 2]

[3}sh4) 14]

\d“m

o

o vehis zxolm, o7l 3 gxelA FAsh AT, 1 9K Ah A% A4 o) EIshe 3
A vz el Wgas)sh Agad.

[19] o’ 7} 2 o)™, L’ 7} ~NH-(CHy-CHy-0)n ~CHy~CHy-C(=0)- A1, n 7} 2 o]m, n' o] 3 o, L' 2 L’ 7} m%
A o] A

0 b5 ool L7k wagelm, 0 o] 1 elnf, L' 7k -0- o]a, L' 7k <R (R)- ol ALk, Ei

[20] n" 7} 2 WA 5 o A4=A, L7} 9adel [18] = [19] 3 o= & o] 7148 FA-FE 23 0|

m

[22] =NH-(CH,)n -L*-L-L°- 7}
—NH_(CHg)g_C(:O)_,
~NH-CHy-0-CH,~C(=0)-, H=

-NH-(CH,)»-0-CHy,—C(=0)-

_17_



[0152]
[0153]

[0154]

[0155]
[0156]

[0157]

[0158]

[0159]
[0160]

[0161]

ZIHSd 10-2020-0026323

=(Succinimid-3-y l-N)~CH,CH,=C (=0) ~GGF G-NH-CH,CH,~C (=0) ~ (NH-DX)
~(Succinimid-3-y [-N)~CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y -N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y L=N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX
)

~(Succinimid-3-y L-N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (
NH-DX)

~(Succinimid-3-y [-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-D
X)

~(Succinimid-3-y -N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) ~ (NH
-DX)

~(Succinimid-3-y [=N) CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) - (NH-DX)

- (Succinimid-3-y l-N) ~CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,~C(=0)-(NH-DX)

~(Succ i nimid-3-y L-N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH
,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

~(Succinimid-3-y L-N) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH
~C (=0)~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

o714, -(Succinimid-3-y1-N)- & t}g 2

[3}sh4) 15]

o vk Fxolw, olAel 3 AAGIA A AWk, 1 AHe] Ax A oA oA TE 3
A Gz e WPl 2gsa,

-(NH-DX) & t2 2

o e, 1 949 opnlirle] Ah A7t A% R Hol e /)8 e,

[24] -LL-UNH-(CHn LU= o of2e AFAR f-oA 72 Pio] thee] FoA HeEE 1 F9

A



SIHS3 10-2020-0026323
ef=-d 7 TE<l (23] o 7" FA-oFE FFANE

-(Succinimid-3-y L=N)=CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,~0~CH,~C (=0) - (NH-D
X)

- (Succinimid=3-y [-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH
-DX)

~(Succinimid-3-y-N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) - (NH-DX),,

[0162]

[0163] o714, -(Succinimid-3-yl-N)- & ©}& 2

[0164] [s}&4] 17]

0
N___
0

[0165]

[0166] o2 YehE FFolH, ozl 3 YAdA A9} Aestar, 1 A9 AL YA} oA olAE XFEE H
A Fx W] wddriet Adgsta,

[0167] -(NH-DX) & t}& 4

[0168] [s}sh2] 18]

[0169]

[0170] o2 YeldE, 1 91X ofnir]e] A Axrl Ad ¥4 2 Ho e 715 e

[0171] [25] AEE 1 F9 FE-9HA T2 1 AT Hd 257 1 WA 10 A9 HHAQ [1] WA [24] F A=
3 3ol 7)Y Aok ZFAolE

[0172] [26] Aelel 1 Fo FE-GHA Fx9 1 IAT HF 2857 2 A 8 A9 "L [1] A [24] F A= &
goll 71 EAl-oFE ST E

[0173] [27] Adale 1 Fo FE-GHA Fx9 1 dAT HF 2857 3 A 8 A9 " [1] A [24] F A= &
goll 71| EgAl-okE ZTA0E.

[0174] (28] A7 B AEE A4S 5 JdE EA, B3 Axo] 2 & de= 54, T4 Az Azt &+ 9
= BA, 34 HNEE delete B4 T 1 e I o) 5SS Mud A [1] WA [27] T = @ &
of 7]AlE dA|-oFE ZFACE

[0175] [29] A-FE ZFACEV} X oz sl MEZF T AES [1] WA [27] F o= 3 3o 7]Aw &A-
kg FFAE

[0176] [30] &A17} 3 A33 3FA|, 3 B7-H3 3A), 3 CanAg A, 3 CD20 A, 3 (D22 3+A), 3 (D30 3|, 3+
(D33 3A), & (D56 3Al, 3+ CD70 A, 3} CEA &), 3 Cripto &, 3} EphA2 34, 3 G250 aiﬂ z‘z}

F

MUC1 &+A), & GPNMB @A, 3t Integrin @A, 3+A PSMA @A, & Tenascin-C @A, 3 SLC44A4 3HA),
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kel
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2y

S,

Al

2y

A (1] WA [27] T o=

2y

Mesothelin &

2y

S,

[0177]

A

A7} & B7-H3

1

100

[32]

[0178]

I

[0179]

I

[0180]

[0181]

)

[0182]

[0183]

I

[0184]

e

=

=

(Pyrrolidine-2,5-dione-N-y1)-0-C(=0)-

L
.

T

0)-NH-,

e aL,

X-CH,—C(

b

-L -L -L -(NH-DX)

SN

0)-,

=

SN

=

HS-,

1

=

#

= 9
UER AL,
AFE

El= %17
YER AL,

-CH,~CH,-C(

)

-NH- ( CH2 ) n
&l

[e]

=

)
5
I~ =

P
A4

L
L
L
L

2a
-L -L
T

s

‘1

3

1 4 6

0)
(maleimid-N-y1)-,
ZF

L
L

L

NH-(CH,~CH,;-0)n

0 = 6

Q
Aol 2 A 8

=
5,
R
i
=
=
KeX
yu.

Q
2a
1

q
opvliito @

Q-(CHy)n'~C(
3714, n’

A)
X
n
L
n

[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]
[0193]

T
)
ik

~(Chn'-, —0-, &

1

C(=0)-NH-, -NR

a‘___
.

L

[0194]

TC

a-

8

-(CHz)n -COOH,

71,

]

[e)

1 W= 6 ¢

pu
T

UeR I, o

=

=

Aol 1 1A 4

[e]

L

LR AR, 1

=

=

-OH

9

L (CHQ)H
R (-R)-, -0-,

p

[0195]

.

ojy
Ton

=
R

Lb

[0196]

b

71, =(CHy)n -NHs, -(CHy)n —COOH,
0 W=l 6 2

L

fu

e, o

=

=

]
7]

=

o}z
7

o)

459 1 WA 4 & YERiAT, 0 7} 0

A, w2 1 UA 6 9

]

-
pl

]

P

T
A0 1 YA 4 & Jehfa, o
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o

el
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=

L
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il
A

o
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[0198]

[0199]

[0200]

[0201]
[0202]
[0203]

[0204]

[0205]
[0206]
[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

ZIHES 10-2020-0026323
R 2R 2 sd3Al= HA &,
L' = CH- mE C(=0)- & Yehyar,

(maleimid-N-y1)- < t}& 2]

[3}sh4) 19]

o Yehle=, A AR AF F-910 7lelH,
(Pyrrolidine-2,5-dione-N-y1) & t}& 2
[3}8+2] 20]
0
N—
0
o2 yehll=, da At A9 F9190 7)o,

-(NH-DX) & t}& 4]

o7 YehfE, 1 929 oju=7]9 A4 fx7F A% 29z 5o JdE 7)ot}

[40] L' 7} -C(=0)-91 [39] ol 71A€ FE-g# 04 35t

[41] L' 7} 4 7)) ojulitom TAE ME= @7]9 [39] = [40] o] 71AH FB-2A ZA] R
[42] L' 7} -GGFG- 91 [39] WA [41] % ofi= § o] 7|A¥ okE-a7 F3H4] 5%

[43] -NH-(CH)n'-L'-L™- 7}

-NH-CH,CHs—,

-NH-CH,CH,CHz—,

-NH-CH,CH,CH2CH,—,

_NH_CHZCHZCHZCHQCHZ_ 5
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[0219] NH-CH,-0-CH,-, W=

[0220] -NH-CH,CH,~0-CHo— 91 [39] 7] [42] 5 oli= & ol 718 opE-27] FHA 3=
[0221] [44] -NH-(CHy)n'-L'-L’- 7}

[0222] ~NH-CH,CH.CH,-,

[0223] ~NH-CH,~0-CH,—, =

[0224] -NH-(CH;)2-0-CHo— €1 [39] WA [42] T ol= & ol 7|AE FE-"7 S04 e
[0225] [45] n' 7} A<=l 2 WA 6 9 [39] WA [44] = ol & 3o 74w oFE-ed7] Z7hA] et
[0226] [46] Q 7} (maleimid-N-yl)- o]™,

[0227] n' b A4e] 2 A 5 o),

[0228] L 7h i ghel [43] o 71418 FE-9A Z00A 332

[0229] [47] Q 7} (maleimid-N-y1)- e]H,

[0230] n' 7k 359 2 WA 5 ol

[0231] L 7h e ghel [44] o 71418 FE-9A Z00A 332

[0232] [48] Q 7} (maleimid-N-yl)- o]™,

[0233] ' 7h A%l 2 WA 5 olH,

[0234] L™ 7} ~NH-(CHy~CHs=0)n ~CHo~CH,~C(=0)~ o] ™ |

[0235] 0’ 7b Aol 2 A 4 o,

[0236] ~NH-(CHy)n' L L'~ 7}

[0237] ~NH-CH,CHs~,

[0238] ~NH-CH.CH.CH,-,

[0239] ~NH-CH,CH,CH.CH,-,

[0240] ~NH-CH,CH,CH,CH,CH,

[0241] ~NH-CH,-0-CHy-, W

[0242] -NH-CH,CH,=0-CHy— <1 [39] WA [42] & o= 3k &l 7]Ae of&-B7 FHA &,
[0243] [49] n' 7} A4e] 2 wi= 4 o],

[0244] ~NH-(CHy)n' L'~ 7}

[0245] ~NH-CH,CH.CH,-,

[0246] ~NH-CHy-0-CHy-, W

[0247] -NH-CH,CH,~0-CHy— <1 [48] ol 7]A€ ¢k=-B7 FHA stdE.
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[0248]

[0249]

[50] th&of sheke -

(maleimid-N-yL)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) ~ (NH-DX)
(maleimid-N-y)~CH,CH,CH,~C (=0) ~GGFG-NH-CH,CH,~C (=0) ~ (NH-DX)
(maleimid-N-yL)~CH,CH,CH,CH,~C (=0)~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
(maLeimid-N-y L) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yL)~CH,CH,~C (=0)~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y L) ~CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y 1) ~CH,CH,CH,CH,—C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,CH,~C (=0) ~ (NH-DX)
(maleimid=N-y ) ~CH,CH,~C (=0)~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) ~ (NH-DX)
(maleimid=N-y 1) ~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX)
(maleimid=N-y 1) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX
)

(maleimid-N-yL)~CH,CH,~C (=0)~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y 1) ~CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) ~ (NH-DX)

(male imid-N-y ) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,~0~CH,~C (=0) - (NH-DX)

(male imid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid=N-y 1) ~CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-yL)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
(maleimid-N-yL)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,C
H,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G~
NH-CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=
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0)~GGF G-NH-CH,CH,~C (=0)~ (NH-DX)

(maleimid-N-y)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH~CH,C

H,CH,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G~
NH~CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,~C (=0) ~NH~-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=

0) ~GGFG-NH-CH,CH,CH,~C (=0) - (NH-DX)

(maLeimid-N-y 1) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,~

0-CH,~C (=0) ~ (NH-DX)

(ma e imid-N-y ) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G~
NH-CH,~0~CH,~C (=0) - (NH-DX)

(maleimid-N-y L) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=

0)~GGF G-NH-CH,~0~CH,~C (=0) = (NH-DX)

(maleimid-N-y 1)~CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH~CH,C

H,~0-CH,~C (=0) ~ (NH-DX)

(maleimid-N-y 1) =CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (0) ~GGF G-
NH-CH,CH,~0-CH,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,~C (=

0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

X~CH,~C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH~-CH,CH,~C (=0) - (NH-DX)

X~CH,~C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH~-CH,CH,CH,~C (=0) - (NH-DX)

X~CH,~C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH~CH,~0~CH,~C (=0) ~ (NH-DX)

X~CH,~C (=0) ~NH~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) ~ (NH-DX)

X~CH,~C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

X~CH,~C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,CH,~C (=0) - (NH-DX)

X=CH,=C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G~NH-CH,~0~CH,~C (=0) = (NH-DX)

X=CH,=C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

X~CH,~C (=0) ~NH-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
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X-CH,~C (=0) -NH~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH~DX)

X~-CH,~C (=0) -NH-CH,CH,CH,CH,~C (=0) ~GGF G~NH~-CH,~0-CH,~C (=0) - (NH-DX)

X~CH,~C (=0) ~NH~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
X-CH,~C (=0) ~NH-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) = (NH-DX)

X~CH,~C (=0) =NH~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
X~CH,~C (=0) =NH=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,~0~CH,~C (=0) - (NH-DX)
X~CH,~C (=0) =NH-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
X~-CH,~C (=0) ~NH~CH,CH,~C (=0) -NH~CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,
~C (=0) - (NH-DX)

X-CH,~C (=0) =NH-CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,
CH,~C(=0) - (NH-DX)

X-CH,~C (=0) ~NH-CH,CH,~C (=0) =NH~-CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,~0~
CH,~C (=0) - (NH-DX)

X~CH,~C (=0) -NH-CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,CH,
~0-CH,~C (=0) - (NH-DX)

HS=CH,CH,~C (=0) ~GGF G=NH-CH,CH,~C (=0) - (NH-DX)
HS-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

HS~CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,CH,~C (=0) - (NH-DX)

HS~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
HS-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
HS-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

HS-CH,CH,~C (=0) -GGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,CH,~C (=0) ~GGF G~NH-CH,~0~CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)

HS~CH,CH,~C (=0) ~GGF G-NH~CH,CH,~0~CH,~C (=0) - (NH-DX)
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HS~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) — (NH-DX)

HS-CH,CH,CH,CH,C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
HS-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)

HS=CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) ~ (NH-D
X)

HS-CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=
0)-(NH-DX)

HS~CH,CH,~C (=0) ~NH~-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,
CH,~C (=0) = (NH-DX)

HS-CH,CH,~C (=0) ~NH~-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (N
H-DX)

HS=CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,~C (=0) -GGF G-NH-CH,CH,CH,~-C
(=0)-(NH-DX)

HS—CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,~C (=0) -GGF G-NH-CH,
CH,CH,~C (=0) - (NH-DX)

HS~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (N
H-DX)

HS=CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH~-CH,~0~CH,~
C(=0)-(NH-DX)

HS=CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,
-0-CH,~C (=0)-(NH-DX)

(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)-CH,CH,-C (=0) -GGF G-NH-CH,CH,~-C (=0) -
(NH-DX)

(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0
)~ (NH-DX)

(Pyrrolidine-2, 5—dione-N-y)-0-C (=0)-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C
(=0)~(NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)~-CH,CH,CH,CH,CH,~C (=0)-GGF G-NH-CH,CH
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;~C(=0)-(NH-DX)

(Pyrrolidine-2,5-dione-N-y)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH
,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0
)= (NH-DX)

(Pyrrolidine=2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,~C (‘=O)—GGFG—NH—CH2CHZCH2—C
(=0)~(NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH
,~C(=0)-(NH-DX)

(Pyrrolidine-2,5-dione-N-y )-0-C (=0)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH
,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y [ )-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH
2CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,~C (=0) -GGF G-NH-CH,~0-CH,~C (=
0)-(NH-DX)

(Pyrrolidine-2, 5-dione-N-y | )~0-C (=0)~CH,CH,CH,~C (=0) -GGFG-NH-CH,~0-CH,~C
(=0)-(NH-DX)

(Pyrrolidine-2, 5-dione-N-y)-0-C (=0)-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0-CH
~C(=0)-(NH-DX)

(Pyrrolidine=2, 5-dione-N-y 1) =0~C (=0) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,~0
~CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH
,~0-CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-yl)~0~C(=0)~CH,CH,~C (=0) -GGF G-NH-CH,CH,~0-CH,~C
(=0)-(NH-DX)

(Pyrrolidine-2, 5-dione=N-y)-0-C (=0)-CH,CH,CH,~C (=0) -GGF G-NH-CH,CH,~0-CH
~C(=0)~(NH-DX)

(Pyrrolidine-2, 5-dione-N-yl)~0-C(=0)~CH,CH,CH,CH,~C (=0)-GGFG-NH-CH,CH,-0
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[0254]
[0255]

[0256]

[0257]
[0258]
[0259]

[0260]

-CH,~C(=0)-(NH-DX)

(Pyrrolidine-2, 5-dione-N-y)~0-C(=0)-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH
,~0-CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH
,CH,~0-CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)~CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,
CH,~C (=0)-GGFG~-NH-CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione~N-y)-0-C(=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0-CH,
CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) = (NH-DX)

(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)-CH,CH,~C (=0) ~NH~CH,CH,0-CH,CH,0-CH,
CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y L) -0-C (=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0-CH,
CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)~0-C(=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0~CH,
CH,0-CH,CH,~C (=0) -GGF G-NH-CH,CH,CH,—C (=0) ~ (NH-DX)

(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0~-CH,
CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C (=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0-CH,
CH,~C (=0)-GGFG-NH-CH,~0-CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione=-N-y)-0-C(=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0~CH,
CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0~C(=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0-CH,
CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH~-CH,~0-CH,~C (=0) ~ (NH-DX)

(Pyrrolidine-2, 5-dione-N-y 1)-0-C(=0)-CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,
CH,—C (=0) -GGF G-NH-CH,CH,~0~-CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y 1)-0-C(=0)-CH,CH,~C (=0) -NH~CH,CH,0-CH,CH,0~CH,
CH,0-CH,CH,~C (=0) -GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX). =
(Pyrrolidine-2, 5-dione-N-y )-0~C(=0)-CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,
CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

31714, (maleimid-N-y1)- & t& 2

[54514] 22]

o2 el A4 927} Ag w9ol 7)o,

X = =4 425 yehla,

(Pyrrolidine-2,5-dione-N-yl)- <& t}& 2
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[0261] [s}&4] 23]
0
_Nb
[0262] ©
[0263] o2 YeE, A 927 23 F49<0 7oy,
[0264] -(NH-DX) & t}& 4]
[0265] [8}3h2] 24]

[0266]

[0267] S8 UEh=, 1 9A9] ofvwmr]e] i AarE A B R Sl 3l 7ol

_29_



[0268]

[0269]

[0270]

[51] th&o] sheke

(maleimid-N-yl)-CH,CH,~C (=0)-GGF G~NH-CH,CH,~C (=0) - (NH-DX)
(maleimid=N-yl)=CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,~C(=0)-GGFG-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yL)~CH,CH,CH,CH,CH,~C (=0)~GGFG-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y)~CH,CH,~C (=0)-GGF G-NH~CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y 1)~CH,CH,CH,~C (=0) -GGFG-NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N—yL)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y1)~CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,CH,CH,~C (=0) ~ (NH-DX)
(maleimid=-N-y)~CH,CH,~C (=0)-GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y1)~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) ~ (NH-DX)
(maleimid-N-y )~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y L) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX
)

(maleimid-N-yl)~CH,CH,~C (=0) ~GGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
(maleimid-N-yL)~CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
(maleimid=N-yL)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y1)~CH,CH,CH,CH,CH,~C (=0)~GGF G-NH~CH,~0~CH,~C (=0) - (NH-DX)
(mateimid-N~y)~CH,CH,~C (=0)~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-yL)~CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,~0-CH,~C (=0)~ (NH-DX)
(maleimid-N-yL)=CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -~ (NH-DX)
(maleimid=N-yL)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
(maleimid=N-y)~CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,C
H,~C (=0) - (NH-DX)

(maleimid-N-yL)~CH,CH,~C (=0)-NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-
NH-CH,CH,~C (=0) - (NH-DX)

(maleimid=N=yl)~CH,CH,~C (=0)-NH-CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,~C (=
0) -GGF G-NH-CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y)~CH,CH,~C (=0)-NH-CH,CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,C
H,CH,~C (=0) - (NH-DX)

(maleimid=N-yl)~CH,CH,~C (=0)-NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G~
NH~CH,CH,CH,~C (=0) - (NH-DX)

(male imid-N-y1)~CH,CH,~C (=0) -NH~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=
0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

(maleimid=N-yl)=CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,-
0-CH,~C (=0) - (NH-DX)

(male imid-N-y1)-CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-
NH-CH,~0-CH,~C (=0) - (NH-DX)

(maleimid-N-yl)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0-CH,CH,~C (=
0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y1)=CH,CH,~C(=0)~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,C
H,~0-CH,~C (=0)- (NH-DX)

(maleimid-N-yL)=CH,CH,~C (=0)-NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-
NH-CH,CH,~0-CH,~C (=0) - (NH-DX), FE &

(maleimid-N=-y1)=CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,~C (=
0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
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[0271] o714, (maleimid-N-y1)- = T} 2]
[0272] [s}&4] 25]

Q

—N

0
[0273]
[0274] o7 e, A4 QA A% $9< 7)o,
[0275] -(NH-DX) & t2 2
[0276] [3}8}2] 26]

[0277]
[0278] o vehl=, 1 91X epuer]e) A4 Axh A7 F92 Ho] gl v]eltt,
[0279] (521 o9 3&E  : (maleimid-N-y1)—-CHyCH,~C(=0)-NH-CH:CH,0-CHsCH,0-CH,CH,~C (=0)~GGFG-NH-CH,CH.CH,~
C(=0)-(NH-DX),,

[0280] (maleimid-N-y1)-CHyCHyCH,CH:CHy~C(=0)-GGFG-NH-CH,~0-CH,~C(=0)-(NH-DX) =
[0281] (maleimid-N-y1)—-CHzCHyCH,CHs~C(=0)~-GGFG-NH-CH,CH,~0~-CHy~C(=0) - (NH-DX) .
[0282] 1714, (maleimid-N-yl)- & t}& 2]
[0283] [s}sha] 27]

(@]

—N I

[0284] ©
[0285] o7 YehE, 24 A7 23 5919 7)oy,
[0286] -(NH-DX) & v& 4
[0287] [3}3}2] 28]
[0288]

_31_
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[0289] o7 YehliE, 1 91A9 o] A4 ARt A7 B R Hol glE 7ot
[0290] [53] B=o] oM AdEs= sgt=

[0291] NH,~CHoCHz=C(=0)~(NH-DX) ,

[0292] NH,~CH,CH.CH,~C(=0)~(NH-DX) ,

[0293] NH,~CH,~0~CH,~C(=0)~(NH-DX) ,

[0294] NH,~CHCH,~0-CH,~C(=0)~(NH-DX), %

[0295] HO-CH,~C(=0)~-(NH-DX)

[0296] 2 2 -(NH-DX) = t}& A

[0297] [3}e}2] 29]

[0298]
[0299] o7 YehliE, 1 91A19 obner]o] A4 AA7E A7 F9® Hol gl 7ot
[0300] [54] Y& 4

[0301] [}e}2] 301

[0302]

[0303] o2 et shits.

[0304] [55] o= 4
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[0305]

[0306]
[0307]

[0308]

[0309]

[0310]
[0311]

[0312]

[0313]

[0314]
[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

o= yeh= s,

[56] oh& A

R L A i
[57] T Aoz vehls steta

Q- (CHa)n"=C(=0)-L -1 ~-NH-(CH,)n'~L'~L"~L ‘- (NH-DX)

n = A5 2 WA 8 & dEhaL,
L™ 3 -NH-(CH,~CH,-0)n ~CH,-CH,~C(=0)-, =

3714, n" = 1 WA 6 o 442 Yehja,

P\_,
L +

Aetehy, Fela,
obvlwitom FAHE PE

_33_
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[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]
[0333]

[0334]

[0335]

[0336]
[0337]
[0338]

[0339]

[0340]
[0341]

[0342]

ZIHSd 10-2020-0026323

N0 uA 6 9 A4E Yeha,

L' & ~C(=0)-NHi-, -NR'=(Cll)n'-, -0-, E: BATS e
714, n' & 1 WA 6 9 A5E Yeha, R & Fa 92, Bag 1 A 6 9 277, -(CH)n -Co0H,
= —(CH)n™-00 2 JERIAT, n' & A5 1 U4 4 2 Jepla, o = 1 WA 6 o 452 Jepz

L= R(-R)-, -0-, NR'-, == gAFS Jehya,

A4, K 2R &, 247 Sudom, 4a 94, was 1 A 6 9 277], ~(CH)n'-NHy, -(CHy)n'~COOH,
= —(CH)n-0H & BRI, R = 424 93 £= g844 1 yx 6 ¢ 221712 Yehla, o' = 0 WA 6 9

A5e Jeia, 0 = A5 1 UA 4 5 Jeila, o = A5 1 UA 4 E JEAT, o' 70 O w=

R 2R e 5deE 54 o,
L' = CH- T C(=0)- & Ye o

(maleimid-N-y1)- & t}& 2]

EER

w
w
—

o= Yede, da A A% F-9191 7],
(Pyrrolidine-2,5-dione-N-yl) & t}& 2]
[8}8}2] 34]

O

N—

o]

o7 yehliE, A4 A7 4% #9171,
-(NH-DX) &= th& 4

R Sl gl 7ol
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[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]
[0350]

[0351]

[0352]
[0353]
[0354]
[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

SIHS3 10-2020-0026323

FAE & A Fol, Q 7k FeolnEr] e X-CH-C(=0)-NH- 21 3gas WeAA Eledeu= d3s

(2] =, Q1 2 (Pyrrolidine-2, 5—dione—N—y1)—O—C(=O)—, (3-Sulfo-pyrrolidine-2,5-dione-N-y1)-0-C(=0)-, R-
0-C(=N)-, T+ 0=C=N- < YyEljx - = -cyc.Hex(1,4)-CH,—, ®tAS 1 WX 10 ¢ <4Zd7], #Hdd],

~(CH,)n'-C(=0)-, —<CH2)n“—NH—c<:0)—<CH2)n“—, T —(CHy)n' -NH-C(=0)-cyc.Hex(1,4)-CH,- 2 Uehyx

Q= (maleimid-N-yl), &=7 92}, ®E= -5-5-(2-Pyridyl) < vFER1

(.

R'= ead 1 U174 6 9 227], 0 =1 U4 8 9 A4S vehyn
ntE 0 WA 69 4, 0= 1A 6 9 A4S Yehin
(3-Sulfo-pyrrolidine-2,5-dione-N-y1)- & t}& 4]

(o8} 36]

0
HO., N-=
g° o
o2 Y, 24 dArt A 199 vloln, o] #¥EAL ZEY, YEFY, ZEYS NS 5 Jdu
cyc.Hex(1,4) & 1,4-AZF=2a4d7]5 Yeh)aL
(2-Pyridyl) < 2-¥gd7]& e, ]
o7 Yehhe 38 § F=-A Fx2=2

= TSR Fell, Q 7 SH 1 B§tES wESAIA ofv| = Agtel] 9fs

wa WS
FAANZI= W T o= AL [57] o 71AE Alx .

H

o

[WJﬁ%1lﬁé4%% PA 729 1 AG Ho 27 1 A 10 e "Ll [57] T [58] o 1A

[60] e 1 &< Fe-"7 722 1 FAF B 237F 2 A 8 7R W9 [57] E= [58] o 7A€
W
H

Az

[61] A¥®H 1 F9 *E-HA 729 1 FAT Fr AF57F 3 WA 8 7o) WL [67] T [58] o 714l
Az B

[62] @A-of= ZFAIEZL B4o® dh= AE7E $F AEY [57] WA [61] T o= § &l 7|A4d A=
I

[63] A7} 3 A33 A, & B7-H3 &A), 3 CanAg FA|, & (D20 &A), 3 (D22 3+A], I (D30 I, 3
CD33 &A, & (D56 &+A|, 3 CD70 3+A, 3+ CEA &Al, & Cripto &A], & EphA2 &), 3 G250 @'iﬂ, 3,;]’
MUC1 &HA), & GPNMB @A, 3t Integrin A, 8#] PSMA &), & Tenascin-C @A, & SLC44A4 A, ==

3} Mesothelin &A¢1 [57] WA [61] & o] 3 3ol 7]A1% A|x WHE.

B
C

[64] A7} & B7-H3 A, 3 D30 A, 3 D33 &A|, == 3 D70 FAQN [57] HA] [61] T ©f

r
o
o



[0364]

[0365]

[0366]

g~
R
ot
__>t'.“
i
ri
o

ZIHS3d 10-2020-0026323

AEEE SR BHeAE g 540w 9
A YAA oA BA-okE ZFAE

(maleimid=N-y )=CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y 1)=CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y L) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y L)-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y1)~CH,CH,~C (=0) -GGF G~NH-CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y1)~CH,CH,CH,~C (=0)~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y L)-CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y L)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) - (NH-DX)

(maleimid=N-y L)=CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-yl)-CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y)~-CH,CH,CH,CH,~C (=0) -GGFG-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX)

(maleimid=N-y L)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX

)

(maleimid-N-yl)-CH,CH,~C (=0)~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)

(maleimid-N-y1)-CH,CH,CH,~C (=0) -GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)

(maleimid-N-yL)-CH,CH,CH,CH,~C (=0)-GGF G-NH~CH,~0~-CH,~C (=0) - (NH-DX)
(maleimid-N-yL)=CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,~0~-CH,~C (=0) - (NH-DX)

(maleinid-N-y L )~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleinid-N-y |)~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
(maleinid-N-y ) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,=0~CH,~C (=0) - (NH-DX)
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y1)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,C

H,~C (=0) - (NH-DX)

(maleimid=N-y 1)~CH,CH,~C (=0) =NH-CH,CH,0~CH,CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-

NH-CH,CH,~C (=0) - (NH-DX)
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(maleimid-N-yL)=CH,CH,~C (=0)-NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,~C (=

0) -GGFG-NH-CH,CH,-C (=0) - (NH-DX)

(maleimid-N-y)=CH,CH,~C (=0) =NH-CH,CH,0~CH,CH,0-CH,CH,~C (=0) -GGF G-NH-CH,C

H,CH,~C (=0) - (NH-DX)

(maleimid-N-yl)-CH,CH,~C (=0)-NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) -GGF G~
NH-CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-yL)=CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0-CH,CH,~C (=

0)~GGFG-NH-CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,~

0-CH,~C (=0) - (NH-DX)

(maLeimid-N-y 1) ~CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G~
NH-CH,-0-CH,~C (=0) - (NH-DX)

(maleimid=-N-yL)~-CH,CH,~C (=0)-NH-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0-CH,CH,~C (=

0)~GGFG-NH-CH,~0-CH,~C (=0) - (NH-DX)

(male imid=N-y L) ~CH,CH,~C (=0) ~NH=CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G~NH-CH,C
H,~0-CH,~C (=0) - (NH-DX)

(maleimid-N-yL)~CH,CH,~C (=0)~NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G~
NH-CH,CH,~0-CH,~C (=0) - (NH-DX), E&=

(maleimid=-N-y1)=CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0-CH,CH,~C (=

0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX) ,

[0367]
[0368] 1714, (maleimid-N-yl)- & t}& 2
[0369] [3}3h2] 37]

o)

—N |

[0370] ©
[0371] o2 e, da 93t A% 9191 7loH,
[0372] -(NH-DX) &= t2 4
[0373] [s}sh2] 38]
[0374]
[0375] o2 e, 1 929 olrwr]e da Axrt A% B2 Hoj gl 7)o},
[0376] [68] FAE 3 ZAA Aglg Fol| olsle] sFETFAA HEs = FES HEAIE NS 5o 3§
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[0377]
[0378]

[0379]

[0380]

[0381]

[0382]

[0383]
[0384]

[0385]

[0386]

[0387]
[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

0B
=
Jn

61 10-2020-0026323

, JAe] @A) Evtol= A el glojA EledHE Ads d4AA

2

A

fr
ot
2

°
i

A

( male imi d—N—y 1 ) _CHZCHZ_C ( :O ) _NH_CHQCHQO_CHZCHZO_CHZCHZ_C ( :O ) _GGFG_NH_CHZCHZCHZ_C ( :O ) - ( NH_DX) s
( maleimi d—N—y 1 ) _CHZCHZCH2CH2CH2_C ( =0 ) _GGFG_NH_CHz_O_CHz_C ( =0 ) - ( NH_DX) s

:3

fr

(maleimid-N-y1)-CH,CH;CHyCH,CH,~C(=0)-GGFG-NH-CHyCH,~0-CH,~C(=0) - (NH-DX) .
o714, (maleimid-N-yl)- & o5& 2

[3}3h4] 39]

o2 Yele, A4 97 2% #9127,
-(NH-DX) & th& 4]

S8 UEh=, 1 9A9] ofvwmr]e] i AarE A B R Hol 3l 7ol

[69] Mejel 1 o] k-7 729 1 FAF B 2F57E 1 WA 10 o] FAQ [67] == [68] o 714
| Aok 2FA0E

[70] Aee 1 &) oF2-A T2 1 FAG Ao AG7E 2 WA 8 o] WAL [67] F= [68] o 71A4€
GA-of ZFAE.

[71] Aee 1 F] oh2-"A T2 1 AT A AG57E 3 WA 8 o] WL [67] Fi= [68] o 714€
Ao ZFAE.

[72] FA-okg ZFACIEZL R0 sk AE7F TF AXQ [67] WA [71] T o= 3 Fol 7= -
e ZFANE

[73] A7 3 A33 A, & B7-H3 &A), & CanAg A, & (D20 &), 3 (D22 &), & CD30 &&=, st
(D33 &A, & (D56 &A, & D70 A, & CEA A, & Cripto @A, & EphA2 A, 3 G250 A, &
MUC1 &=, 3 GPNMB &HAl, & Integrin 4|, A PSMA &), 3 Tenascin-C A, & SLC44A4 A, e
@ Mesothelin &A1 [67] WA [71] T o= & ao 7IAlE FA-F= ZFAE

[74] &A7F & B7-H3 @A, & (D30 &4, & CD33 &4, T & D70 A [67] WA [71] 5 o= 3 &
of Z1AE FA|-FE ZFA0E.,

[75] A7} & B7-H3 A1 [67] HA] [71] & o= & ol 7|AlE FA-FE ZFA0E.

[76] BA=S NAste] f=3t dAZE 2dd FA-k= FFACIES 47] A% v= Aoz Yehd= ¥,
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[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

Z2IME35] 10-2020-0026323
LU L NH-(CHy)n L L L~

714, L' & Aol thF AT Hejov, L

rlr
odt
o\
o2
ox,
Lo
%
il
-3
=
ot
i)
%
4o
Ho
o
i)

4 %,

1

n =0 WA 6 o A4S YERa,
1

L & —(Succinimid—3—y1—N)—(CH2hf—C(=O)—, —CHg—C(=0)—NH—(CH2hf—C(=O)—, —C(=0)-cyc.Hex(1,4)-CH,~(N-1y-3-

diminiccu$)-, T -C(=0)-(CH)n'-C(=0)- = LFEp L,

7], n &= 2 WA 8 o A4S ez, n & 1 WA 8 o A5E im0 = 1 A 8 ° A4S 1}
Ehf

L” = -NH-(CHy-CHy~0)n ~CHy~CH~C(=0)-, ~S-(CHy)n'~C(=0)-, Ei= ©AFHS Lpehfar,

o= TANE AEE ArE ey,

L' = —C(=0)-NH-, -NR'-(CHy)n -, -0-, = @AFS Jehya,

o7]14, n' & 1 WA 6 9 A5E eI, R S 4 92, 824 1 UA 6 9 277, -(CH)n -CO0H,
= —(CH)n'-OH 2 JehiAuk, 0 & Aol 1 A 4 = dehfia, o’ =1 WA 6 o 442 dehya,

L= R (-R)-, -0-, -\R'-, == 9AFS YJehfa

o714, R 2 R &, 727 Bggom, 42 U4, @25 1 WA 6 o 277], -(CH)n'-NHy, -(CHy)n'-COOH,
L= (CH)n'-0H & YT, R = 54 97 w2 824 1 A 6 9 24712 Je1, n = 0 WA 6 9

A58 e, o' s A5 1WA 4 8 dehila, o = 45 1 U4 4 8 deEhiAw, ol ko 9w,

L' = —CH- T —C(=0)- & YERyar,

-(Succinimid-3-yl-N)- & t}& &

[55H4) 41

tﬁ,\]_

o}

o vehle Fxolv, o9 3 AN FAS Agstm, 1 AXe] Ak A% FIA AL TP I
A 2 o] MYAs)s Agsa,

-(N-1ly-3-diminiccuS)- &= & 2
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[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

ZIHSd 10-2020-0026323

o e Txeln, o9l 3 AXNA L st AGetn, 1 949 Ax A% FlA o] T2E TS I
A & o] Mhasls Ags,

cyc.Hex(1,4) & 1,4-AE234d7]|S el
= 7} —S—(CHg)nﬁ—C(=0)— d o, L e -C(=0)-cyc.Hex(1,4)-CHy-(N-1y-3-diminiccuS)- 7} Et}.

(7] vhge] TAA HEsE (76] o J1AY BA, @ Hdol FAskel AF Fslolu, Fue] FFPY 3¢
g3ke] A 9ol

-(Succinimid-3-y-N)-CH,CH,~C (=0)~GGF G-NH-CH,CH,~C (=0) -
-(Succinimid=3-yl=N)-CH,CH,CH,;~C (=0) ~GGF G-NH-CH,CH,~C (=0) -
=(Succinimid-3-y-N)-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -
-(Succinimid-3-y-N)=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -

~(Succinimid-3-yL-N)~CH,CH,~C (=0) ~GGF G=NH-CH,CH,CH,~C (=0) -

-(Succinimid=3-y-N)-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
-(Succinimid-3-y-N)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
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[0422]

—(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,CH,CH,~C (=0) -
—(Succinimid-3-y L-N)-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) -
—(Succinimid-3-y L-N)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) -
—(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (0) ~GGF G-NH~CH,CH,CH,CH,CH,~C (=0) -
-(Succinimid-3-yl-N)-CH,CH,~C (=0) -GGF G-NH-CH,~0-CH,-C (=0) -
—(Succinimid-3-y L-N)=CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -
-(Succinimid-3-y L-N)-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -
-(Succinimid=3-y [-N)=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,-0-CH,~C (=0) ~
—(Succinimid-3-y L-N)~CH,CH,~C (=0) ~GGF G-NH~CH,CH,~0~CH,~C (=0) -
-(Succinimid-3-y l-N)-CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,~0~CH,~C (=0) -
~(Succinimid-3-y L-N)=CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,CH,~0-CH,~C (=0) -
~(Succinimid-3-yL-N)=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,-C (=0) -
~(Succinimid-3-yL-N)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0-CH,CH,~C (=0) -GGF G-NH
-CH,CH,~C(=0) -

-(Succinimid-3-y l-N)~CH,CH,~C (=0) -NH~CH,CH,0-CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~
GGFG-NH-CH,CH,~C (=0)~-

~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH
,~C(=0)-GGF G-NH-CH,CH,~C (=0) -

~(Succinimid-3-y 1-N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) -

~(Succinimid-3-y L-N) ~CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0~CH,CH,0~CH,CH,~C (=0) -
GGFG-NH-CH,CH,CH,~C (=0) -

—(Succinimid=3-y L=N) ~CH,CH,~C (=0) ~NH~CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,0~CH,CH
,~C{=0)-GGFG-NH-CH,CH,CH,~-C (=0) -

-(Succinimid=-3-y l-N)~CH,CH,-C (=0) -NH~CH,CH,0-CH,CH,0-CH,CH,~C (=0) -GGF G-NH
-CH,~0-CH,~C (=0)~

~(Succinimid-3-y 1-N)-CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) -

_41_

ZIHS3d 10-2020-0026323



[0423]

GGFG-NH-CH,~0~CH,~C (=0) -

~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH
,~C(=0) ~GGFG-NH-CH,~0-CH,~C (=0) -

= (Succinimid-3-y L-N) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,~0~CH,~C (=0) -

~(Succinimid-3-y 1-N)~CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0-CH,CH,0~CH,CH,~C (=0) -
GGF G-NH-CH,CH,~0~CH,~C (=0) -

~(Succinimid-3-y L-N) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0-CH,CH
,~C (=0) ~GGF G-NH~-CH,CH,~0-CH,~C (=0) -

~CH,=C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH~-CH,CH,~C (=0) -

~CH,=C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

~CH,=C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH~-CH,CH,~0~CH,~C (=0) -

~CH,=C (=0) ~NH~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -

~CH,~C (=0) ~NH~CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) -

-CH,~C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -

~CH,=C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) -

~CH,=C (=0) ~NH-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -

~CH,~C (0) ~NH-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

~CH,=C (=0) ~NH-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -

~CH,=C (=0) ~NH-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -

~CH,~C (20) ~NH-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,~C (=0) -

~CH,~C (=0) ~NH~-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

~CH,~C (=0) ~NH=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -

~CH,~C (=0) ~NH-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -

~CH,~C (=0) ~NH~-CH,CH,~C (=0) ~CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=
0)-

~CH,~C (=0) =NH-CH,CH,~C (=0) ~CH,CH,0-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH
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,CH,~C(=0)-

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,0-CH,CH,~C (=0) -GGF
G-NH-CH,CH,~C (=0)~

~CH,~C (=0) -NH-CH,CH,~C (=0) ~CH,CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~
C(=0)-

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~CH,CH,0-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH
CH,CH,~C (=0) -

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~CH,CH,0-CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,~C (=0) -GGF
G~NH-CH,CH,CH,~C (=0) -

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,~0-CH,~
C(=0)-

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH
,~0-CH,~C (=0)-

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF
G-NH-CH,~0~-CH,~C (=0) -

~CH,~C (=0) =NH=CH,CH,~C (=0) ~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~C
H,~C(=0)-

~CH,~C (=0) ~NH-CH,CH,~C (=0) =CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH
,CH,~0-CH,~C (=0)-

~CH,~C (=0) -NH-CH,CH,~C (=0) ~CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,~C (=0) -GGF
G-NH-CH,CH,~0~CH,~C (=0) -

~C(=0)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,-C (=0) -
~C(=0)~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -

~C (=0) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,~C (=0) -

~C (=0)~CH,CH,CH,CH,CH,~C (=0)~GGF G-NH-CH,CH,~C (=0) -

~C(=0) =CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -
~C(=0)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
~C(=0)~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
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~C (=0) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

=€ (=0)~CH,CH,CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,CH,~C (=0) -

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

-C(=0)-CH,CH,~C (=0) -GGF G-NH-CH,-0-CH,~C (=0) -

~C(=0)~CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0-CH,~C (=0) -

~C (=0) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,~0~CH,~C (=0) -

-C (=0) -CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,~0~-CH,~C (=0) -

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G~NH~-CH,~0~CH,~C (=0) -

~C (=0)~CH,CH,~C (=0) -GGF G-NH-CH,CH,~0-CH,~C (=0) -

~C (=0)-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) -

-C (=0)~CH,CH,CH,CH,~C (=0) -GGF G~NH-CH,CH,~0~CH,~C (=0) -

~C (=0) =CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -

-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -

-C (=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0
)-

-C(=0)-CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0—-CH,CH,0~-CH,CH,~C (=0) ~GGF G-NH~CH,CH,
CH;~C(=0)-

-C (=0)=CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-N
H=CH,CH,CH,~C (=0) -

~-C(=0)-cyc. Hex (1, 4)-CH,~(N-Lly-3-diminiccuS)-S-CH,~C (=0) -GGF G-NH-CH,CH,~
C(=0)~-

-C(=0)-cyc, Hex(1,4)~CH,~(N-Lly-3-diminiccuS)-S-CH,CH,~C (=0) ~GGF G-NH-CH,C
H,~C(=0)-

-C(=0)-cyc. Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S~CH,CH,CH,~C (=0) -GGF G-NH-C
H,CH,~C (=0) -

-C(=0)-cyc. Hex(1, 4)-CH,~(N-ly-3-diminiccuS)~S-CH,CH,CH,CH,~C (=0) -GGF G-NH
~CH,CH,~C (=0) -

-C(=0)~cyc. Hex (1, 4)-CH,- (N-Ly-3-diminiccuS)~S~CH,CH,CH,CH,CH,~C (=0) -GGFG
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~NH-CH,CH,~C (=0) -

-C(=0)-cyc. Hex (1, 4)-CH,~(N-Lly-3-diminiccu$S)-S-CH,CH,CH,CH,CH,CH,~C (=0)-G

GFG-NH-CH,CH,~C (=0) -

~C(=0)-cyc. Hex(1, 4)~CH,~(N~Ly=3-diminiccu$S)-S-CH,~C (=0) ~GGF G-NH-CH,CH,C

H,-C(=0)-

-C(=0)-cyc. Hex (1, 4)~CH,~ (N-Lly=-3-diminiccuS)-S-CH,CH,~C (=0) -GGF G-NH-CH,C

H,CH,~C (=0)~-

-C(=0)-cyc. Hex(1,4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,CH,~C (=0) -GGF G-NH-C

H,CH,CH,~C (=0) -

-C(=0)-cyc. Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,CH,CH,~C (=0) -GGF G-NH
~CH,CH,CH,~C (=0) -

-C(=0)-cyc. Hex(1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,CH,CH,CH,~C (=0)-GGFG
-NH-CH,CH,CH,~C(=0) -

-C(=0)-cyc. Hex (1, 4)-CH,—(N-Lly-3-diminiccuS)=-S-CH,CH,CH,CH,CH,CH,~C (=0) -G

[0426] GF G-NH-CH,CH,CH,~C (=0) -

[0427] (78] Thee] oA MelslE [76] of /AY PA, @ do] FAste] AF Rslolw, $wo] FEPY B
grte] A 2ot
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~(Succinimid=-3-y [-N)-CH,CH,~C (=0) ~GGF G-NH~CH,CH,~C (=0) -
-(Succinimid-3-yL-N)-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -
~(Succinimid=3-y [-N)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -
~(Succinimid=3-yL-N)-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) ~
~(Succinimid-3-y -N)=CH,CH,~C (=0) -GGF G-NH-CH,CH,CH,~C (=0) -

=(Succinimid-3-y [-N)=CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,CH,~C (=0) -
~(Succinimid=3-y [=N)=CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) -

- (Succinimid=3-yL-N)-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
~(Succinimid-3-y -N)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) -
~(Succinimid=3-y =N)=CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) -
~(Succinimid-3-y [-N)~CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,-C (=0) -
~(Succinimid=3-y l-N)~CH,CH,CH,~C (=0) GGF G-NH-CH,-0-CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -
~(Succinimid=3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -
~(Succinimid=-3-y 1 =N)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) -
~(Succinimid=3-y L-N)~CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,~0~CH,~C (=0) -
~(Succinimid-3-y1-N)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -
~(Succinimid=3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -
~(Succinimid=3-y [-N)-CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) -

~(Succinimid=3-y L=N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,~C (=0) -
GGFG-NH-CH,CH,CH,~C (=0) -

~(Succinimid-3-yl-N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,0-CH,CH

[0428] ,~C (=0)-GGFG-NH-CH,CH,CH,~C (=0) -

[0429] (791 Thee] ZolA HESE [76] o AR G, @ Fao] FAlskel AF slolv, $wol FEAY Y
wate] A w9olrh,
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[0431]

[0432]

[0433]

[0434]
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~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -
~(Succinimid=3-y L-N)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
~(Succinimid-3-y -N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -
~(Succinimid-3-y L-N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,CH,CH,CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,~0~CH,~C (=0) -
~(Succ inimid-3-y L-N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) -

~(Succinimid=3-y L-N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,~C (=0)-

~(Succinimid=-3-y =N) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH
,~C (=0)~GGF G-NH-CH,CH,CH,~C (=0) -

~(Succinimid-3-y L-N) ~CH,CH,~C (=0)~GGF G-NH-CH,CH,CH,~C (=0)

~CH,~C (=0) ~NH~-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

0] B2 wolA Ades= [76] o 71AE F7 F7, & o] Aol A Fololn, o] FFEA
Sete] A F-9loltt

B

~(Succinimid-3-y L-N)=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0-CH,~C (=0)
~(Succinimi d-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -
~(Succinimid-3-y -N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) -

ggol a7

EA Fxo HAE AAste] dEUA IFE AA S AT FA-FE ZFA olE o 53 FF
o a7 2 okEAS g £

EHe] 7l

=1 & B7-H3 HoJYAdE 1 9 omnat v (v HE 1) & vEdy.

¥ 2 B7-H3 Mol 2 o] ot wjd (MY WE 2) 2 vhebuich.
S N30-HL BFY) FAHES] obuldt M (Ml W& 9) & uhehnh,

= N30-H2 BFY) ARl obvlndt wjd (MY W 10) & e,

f
w
l

k1
S~
rl

B N30-H3 BFY) ZAREe] opualb wjd (g WE 11) & vehi,

k1
o

k1
o

& M30-H4 EFY FAbES opulidb wld (wd WE 12) & Uehdi

2 M30-L1 B9} A& opuliedl wjd (MlE W& 13) & uEhdith

k1
.

8 & M30-L2 B} ZAbEe opulaat wld (wd WE 14) & Uepin
9 & M30-L3 B bzl oluinat MiE (ME W 15) & e

10 & M30-L4 EY) AAIES] olnak vjd (vl W3 16) & ek,

o

!
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[0435]

[0436]

[0437]

[0438]
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Y

11 2 M30-L5 Bt} ZAtEe] obvail wid (Ml WE 17) & ekl

T 12 & M30-L6 EFY AAFES opnAb wid (wid WE 18) & yERAL

H

13 2 M30-L7 Bk} ZAtEe] obvail wid (Ml W& 19) & ekl

H

14 £ M30 A SAFES] obwlwAk wid (vl WS 20) & UrERAT

H

15 = M30 & Aol ofrat wid (wjd W& 21) & dERIY

B7-H3 Wlol2|IE 1 o w2eler= wid (Mg WE 26) & vhehdn

H
5
flo

17 & 3lat o]Adk zF WalwnbE A375 AEo] thE FA-okE ZFEA o
Kol

E
FAA FF, AN A M30-HI-L4P A, AN F2AE FA-ofE ZFA ]

=18 & Hdh ol AR QIFF wWEbmuls A375 AlEC] tigk FA-okE ZFACIE (2) o FIE eI
A MEEEAE FAA FF, S AL dAl-okE ZFA01E (2) 0.1 mg/kg T Al A X- = 0.3
mg/kg Fol Al, ZA AAAE 1 mg/kg Fol A, B T2A1E 3 mg/kg Fol Aol AIE HERIL

E 19 & 93k oA AzF WAAE HgF Calu6 AEol wid FA-okE ZFACIE (2) o AHES
LRI AN mEREANS FAX T, AN AN M30-HI-LAP FA|, B AL FA-oFE EF
Al1E (2) o a#& vepdct

520 2 djsh o] A7 QIFE Wbk A375 Aol Wi FA-ofkE ZFAIE (1), (13), (41), (55) o &%t
= dekig EH Fo] A4 mEREAS FAA 2, 4 Fade FA-GE ZFAE (D), 84
AR FA-FR FFACNE (13), A X- = FA-FE TFACIE (41), AN AARE FA-FE FF)

H
flo
)
o
ol
o,
1>
ot
¢ (o]
)
=
[
X
kel
&
o2
X
(@]
&
5
(o)}
X
kel
=2
=
o
o
2
|
12
il
rH

FACIE (13), (41), (55) ¢ &
S R REMS FAX FF, AN FIHL DE-310, AN DML FA-oFE ZFA 0
1

kel
E (13, A X = FA-E ZFACIE @D, N Az FA-okE ZFACE (55 o ane

= 22 = Fsk olAF QIFr Webwnbg A375 Al Wi FA-okE FFACIE (17), (18), (19), (59),
e N Az S gA-okE 27 o)
o ZFACIE (19), F4 e

(60), A X- = FA-F& IFACIE (61)

ool ghA-of EE, g4 FA, ¥A 72 FES NASY I dFES A3
GG oFEoln, olstel A ety

(&)

oy o) gA-okE ZFA0E AMEEE A WY S2EUS gustal, gy WY Sojxow AFs)
= 49 23 798 diste EAeol. 2 ool A 2A IgG, IgE, IgM, IgD, Igh 2 IgY T o= &
2o % HXuk g6 7} veErA sk}, I AH FYAEA IgGl, 1g62, 1gG3, IgGd, IgAl ¥ IgA2 = o]-=
Zolol e EANF 1gG1l 2 1gG2 7} npsA et FA = o= FoA fFrdsie AR, vigA A=, AR
HE, vk 9 BE7E oAl & Atk Iz o]9e] FelA Fefshs AeddE, FA V&S o83,
7ldetsl EE Azkslsks Zlo] uhgbA sl oatgo] gl ZEEFRY Ao AY, ExnFRY 4
= AR, ReIad A7 v s

Woatgo] Al FY AEE FHoR & 4 e dAlold ", = AF3Y FHE 2 FES YAS
AAste] AFAIZIE Mo, SdFAzME, TF AXS AN £ e B4, 9 AX 2T + e
54, T4 Ax del #8850 UAstsls 54, Yot e % AXE Fdlshs 54 F 1 BE 11 o)A
545 rlsta e o] whghg sl
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[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]
[0448]
[0449]
[0450]
[0451]

[0452]

[0453]
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o AEo 3 A2FAHL ZRAIIEWEZS AFEslo] el & g, T Ax dd g &
Aol 82, (1) A5 A Asl= 2 2 FA (F3F x2) F AHEst AxE Yo welEozl A E 3
Hnj g oz 7FA 8k ojAle] (Cell Death and Differentiation (2008) 15, 751-761), (2) X& Ao Agt
Sl 2 2 A (F% %2) E AFESt] A o wolsod dFHS F4sk= oAe] (mdecular Biology
of the Cell Vol. 15, 5268-5282, December 2004) Hi= (3) X8 Aol AFshe o FuBAS AHEEH, A
X Yol @olEoX H47F WEH AE F2o] AAlETttE Mab-ZAP o] Alo] (BioTechniques 28 : 162-165,
January 2000) & AF&3te] & 4 9]

O:‘_‘,

A e DAL T ALl O A g B, HAZ GRS FHAW, in vitro AL, AL F
qol oA FHOoE ZAFORA FAT & Ak, A Hol, Ao ®F wNAe I WIsn
oF AEFE Wi, WAl g e wEm FAS Arbsel, TAx YA, TzU YA 2 Aol
= 2ol U@ oA BAL 2T 5 Ak In vivo olAE, olE B0, ¥4 wMEe nudsn e
FF ALFE N T vhid] FAE Folstm, of AL WAE FAFORN, FFF YL FAY
FoQT. EmE, @A-okE 2FdEr B3¢ AU et oEe AWAYL Jonm, FA AA @
¢ A} Qi AL WEE oUAW FEY wAE 2= glo] wo wdAst.  @EF Gvel w9
AolAs AL UASEe] F AL Uz o gsks o] Qi Aol okol ofs) FF AEE Holx - g
Moz Foie

_Z,_
o9} 7o A=A 3 A33 3+A|, & B7-H3 &A, 3 CanAg A, 3 (D20 3+A|, & (D22 &4, 3 (D30 A,
3} (D56 A, 3 (D70 3+A), 3 CEA 34, 3 Cripto 34, 3 EphA2 3bA), 3 G250 &), 3
MUCL A, 3+ GPNMB &Al, 3 Integrin &, 3 PSMA &A), 3 Tenascin-C A, 3 SLC44A4 3-A), 3

Mesothelin &AS dAlg 4 Ax 2 o] Ao AT =] =},

—~ O+

B dwgo] A2 A utdAeAE, & (D30 A, 3 (D33 A, 3 (D70 IFA D 3 B7-H3 FA|ojw, t]S uf
g2 &A= & B7-H3 &Ao|t}.

Houlgol A=, o] Hokold EAHoR AAEHE WS o]&dte], o] Hie ZEHE
star, AA ol A= FAS A K K
I, mke-2, HE 59 23k o]e]9)

A58 oF FUol AFHE A Az

f
odt
o,
lo
=1
)
o
tlo
)
il
o
fu
=

, FXE W (A= Eo], Kohler and Milstein, Nature (1975) 256, p. 495-497, Kennet, R. ed.,
Monoclonal Antibodies, p.365-367, Plenum Press, N. Y. (1980)) ol u}2}, o] 3t A= 2= A

A AL VARt AES FFAPORA folndwrtE FHste], Rreud GAT 9L FE 9

ade moss AR fA4 289 o

2= 3 _Z,_
FAHoRE, FU FAAE WA b WHE AL, o|e %7 A
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¥z}, W02002/043661, = 53] #5,773,001%, W02006/113909

ool glolA] AL§EE B3 BAZAE, olste]l B4 2t WAVt Mg s,
(1) olte] 54 2 AL 540w st FA

(a) B7-H3 o] Eo]ld oz Agsic}

I~

(b) @'iﬂ 9]%‘/‘(‘} /(ﬂ_‘]j_ UH]H/SI Z_'% (ADCP) %L/‘é% 7]—%1—;}_
(¢) in vivo oA &= AL ztr}

(2) B7-H3 o Wi W3 1 Ex 2 o J1AE opulat WAz o] Foixt A A7) (1) o /)AE @A m
el A

(3) TAkEol ojMel drA 24 Jdozx wjd ME 3 o 7|4 ofvial wjdR o] Fojx|= CDRHL, ®
d W35 4 o 7]AE ofm gt wlE R o] Fo]X]= CDRHZ % 5 0] 7]AE oju]nAl P B o] Fo]A| =
CDRH3, 18]l ZAb&el] dojro] duA 24 dgozA wld WE 6 of 7|AlE ofnil wjdR o] Fojx]=
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rlr

r



[0454]
[0455]

[0456]

[0457]

[0458]

SIHS3 10-2020-0026323

7 o Z1AE ofmwAl wjdE o]Fo]X = (DRL2 2 g W& 8 o ZAE ofn Al WidZ
CDRL3 & zre= 7] (1) T (2) o 714" A,

p

(4) A Dol A7+l AF A 27 (D WA (3) T o= 7 Fel 7]AE
(5) AzEsFE ] 3= 71 (1) WA (4) T o= & ol 7148
[e=]

(6) (a) W14 M3 9 o AoJA] ofu]x=ak ME 20 U= 141 o 7]A1E ofnlw=At s, (b) wigd W3 10 o 9
of A ofu|Al WS 20 WK 141 o 7]AE obuAk v, (c) #lE WHE 11 o oA oAk WE 20 WA
141 o 71A" opuAl wid, (d) ®gd W& 12 o oA ot ME 20 WA 141 o 7]AE ofw] Al wl
g, (e) (a) WA (d) o #Mgel sl A% 95 % ool AsAs 2k ofvlwit wid, 2 (f) (a) WA (d)
of ol oA 1 E= 5= 9] ofuidte] Al XF T HUbE oAb vld R o] FojX| = oA AE)
Hoopr Al wjE R o] FojX= FARES] UMW Y, 2Ea (g) WiE WE 13 o glojA] oAl ME 21 o
2 128 of 71A1E ofm gt v, (h) WiE WS 14 o oA ofw|wAit Mw 21 W] 128 o 7]AE ofn| sk
i, (1) ¥l M3 15 o AoA ofmwst We 21 WiH] 128 o] 71AE ofm| =it w4, (j) wE HE 16 ol

oo,

).

ot

Al

91oiA ohvl it WE 21 WA 128 of Z1AE obvlxdt W, () WG WE 17 o glojA ohvlmat WME 21 u)
A 128 o 7148 okt Wi, (1) WD WE 18 o ol oluleat WE 21 VA 128 of ZlAlE ofnuat
M, () M s 19 o olA ot WE 21 U 128 o AAlE elulxat W, (n) (g) WA (m) o
Mol sl Holw 95 % ole] AEAL 2 ohulal Wi, 2 (o) () WA (m) o Mol glolA 1 i
G o7le] oliate] A4, A Ei PR onlwAb WAz oA oA Ad® ojnwil wjdw o)
oAt AAZe] b Qdele 2 47 (5) o A @A

(7) wid M= 9 o glojA ofmal MZE 20 WA 141 o 7]AE ofvAl widR o] FojA = FAFES] Tt
P9 B wMd ME 13 o SlolA opmat WS 21 WA 128 o Z]AlE ofnlAt wjd R o] Folx = At
7hE e, vl M 9 o] QlofA] opm|Aik WF 20 WA 141 o ZIAE opn| ik vl R o] Fol A= FAL
b g9 9 ould WE 14 o glolA ofwieAt WS 21 WA 128 off 7]AE ofn it BjER o] FoR &=
&9 7k g9, uld WS 9 o QoA otmat ME 20 WA 141 o Z1AlE ofn] At vlER o] FojA| = F
AbEel 7hd g R o WE 15 o glojA opmiedt S 21 x| 128 o Z]AE ofv]ial Wi R o] FoiX]
= AAkES 7k o

9 7
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> o lo g
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o, wd MS 9 o QoA oAt WS 20 A 141 of] Z1AE opn|=at mjd R o] Fof

Woge Boad M 16 o SloA oAt W 21 WA 128 o ZIAE opri=At wjd® o]
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141 of 71A% olui=it wld=z o] F o 2 owd WS 14 o YojA ofrx=A WS 21
=2 128 ol 7]AlE ol At wjE R o] R = BANESY JMW 99, g ®WE 12 o ojA] opxAt vE
= Mg g ould W 15 o oA opw]ik

20 WA 141 o 71AE opn| Al mjAR o] Fo|X = FAMES 7} o

HE 21 WA 128 o] 714 ofm =2t ooy, aEa uld ME 12 off glolA
oAb WME 20 WA 141 o] 71AlE o] FAMES 7P 99 2 ujd M 16 o 9l
oJ A ofu|=Aal WS 21 WA 128 o Z]AE ofn|iAb vlH R o] oA = AL VMW Qo o]RofXE
oA MElE= FAbE] 7HH 99 H AARESY M 99E 2t A7) (6) o 71" FA.

(8) M Wz 9 o glojA ofmmit WE 20 WA 471 o 71AE ofvlxal WA R o] FojX = TARE B oWl
WS 13 o glofA] ofbmAl W 21 WA 233 o] 7]AlE ofuieAt vlE R o] Fojx = HANE, wld WE 9 of
SAojAl ot WM 20 WA 471 o Z]AE ot iR o] fojA= TARE B owid WHE 14 o lofA
opm=At WF 21 WA 233 o ZIAlE ofv]iAt WA R o] FojA = GAkE, wiE WE 9 o lojA opm|:=Ak W
320 WA 471 o 71| oAt v R o] Fol X = FARE B owd WE 15 o glolA opm=gt T 21
A 233 ol 71AlE opv At wid® o] FojA = AALE, WiE WE 9 o SlojA opmmAl T 20 WA 471
ZIAE oful=ak WG R o] FojX = FAE E wld WS 16 o oA olmAl S 21 WA 233 o 7A€
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ohul At WA o] FoiAi FAkE, wld WE 9 of QolAl ohulwal ME 20 WA 471 o] Z1AE ohulaAt )
A= ol FolAE FAE B M WE 17 o YolA obvlwal WE 21 viA) 233 o ZAE ol MjAR ol
Sol)t= AAz, Wl WE 9 o glolA ofulieat WE 20 A 471 o 7AE opuit WA o] FolX F
Az e s 18 o gl bt WiE 21 VX 233 o Z1AE obul:mAt MR o] FolA: AAlE,
A W5 9 o Yol ohul:mdt WE 20 WA 471 o AW obulit AR o] FolAi FAE B Y WE
19 o ol obmlAl WE 21 WA 233 o ZIAE obelwal WA olFolt FAke, WG ME 12 o 9o
A oAl WE 20 WA 471 o Z1AE ofmlwal WA o] Rolxt FAL Pl WE 13 o ojA o}
wAF WS 21 V1A 283 o J1AIE oluledt MAE ol ol BAIE, Wd W 12 of UolA olulndt WE
20 WA 471 o 71AE ohvnt WA o] Fol A FAE % wld WE 14 o] gloA] ohvlmdt WME 21 A
233 o Z1AH ofrlAt WA olFol Mt AAL, WA WS 12 o] QoA obulwdt WME 20 WA 471 o 7]
AR obuledt WA ool FAE D e WE 15 o] JojA oulat WE 21 WA 233 o] A4 of
et WA olRol A A, elw M wWE 12 o flolA ohundt wiE 20 WA 471 o JlAE ofu
WA R o] Foj FAE W uld WE 16 o glofA] obulwA ME 21 WA 233 o ZAE ohulwik )
A2 ool AR oFolAE T AeHE FAE D FAEE olFoAE 7] (6) EE (1) o
ZEERE)

(9) W< W=z 9 o 7[AE ofv]xtt wid R o] FojX = FARE R wid WE 13 o 7]AlE opn|mAt iR o]
FolA= AAbE, wE WE 9 o ZjAlE ofviedt iR o] Folx = FAME B wiE WF 14 o Z]AE o}y
AP afE R o] folX = AAkE, Wid WE 9 o ZiAE opvidt Mjd R o]Fofx = FAE R wld WE 15
of ZIAE op=At wjd® o] FojA = AARE, Wi WS 9 o ZIAE opvw=At AR o] FojA = FAE U
e s 16 o 7]AE o wdt mjE® o] FojA= AAkE, W ME 9 o ZIAE ofvkal MjdR o] FolX]
A 2 G WS 17 o V1AE opn At mjE R o] Foj = FAkE, wid WE 9 o Z1AlE ofv:=th wl
2 olFox= FAkE B ould W 18 o] ZIAE obvmAt mjdR ol FolX = AAkE, Wil WE 9 o 7A
opu| At WA R o]FoA = FAME H wld WM& 19 o Z|AE opuiAt widR o] oA = AAE, wld
T 12 o 71" ofviAt WA R o] FojA = TARS B owlE WE 13 o ZIAE ofrdt mjE® o] FolA =
AbE, i ME 12 o] Z]AE ofv| At Wi R o] FofX = FARE B ould W 14 of ZIAE ofv| At wid
olFol A= ABAkE, Hld WM 12 o Z[AE ofvat wid® o] Fojx= FAME F wid WF 15 o 7AE
oAb MR o] o)X= AAME, il wld WHE 12 o 7|AE olu|Al wjd R o]Fox = FALE H ]
d WZ 16 o 71" oAt iR o] FolA= AARER oFolA = oA AEEE TAE R BAER
o]FojA= 7] (14) WA (16) F o= & Foll 1A= FAl.

fUoox o opR

(10) FAh&ol Mg W5 9 i 12 o ZAE obvlwit e glojA] 7=2a wae] opulnite] Aol
= FAE 47 (8) B (9) o 7148 BA.

(11) 71 (1) W= (10)

olatell, ¥ THell gl ARE-E= B7-H3 Aol thel ARt

B omAa o oA, THHAF, g2k Do, DNA ¥k oly2} 2 mRNA, cDNA ¥ I cRNA &= ¥3hH},

B BAA Foll lolA, TEYwEUEE, e T2 iy FdI ou= AR&skal glal, DNA, RNA, T=
B, ZeagIe s, B Zefolm EohE T
A Tl delM=, TEYRE=, o a2 EskH] oo ARgstar vt

&AM Tl delA, TAES dl=, s A W] AE, wid Axs E3eka gl

BAA el glolA, TB7-H3L 2 B7-H3 @A} Sdek ovlE Apgetal 9lan, E, B7-H3 HWojZ|IE 1
S/E B7-H3 WojRRIE 2 & w3t

2 Aol glojxe] TCDRy, o]z, XA A 99 (CDR : Complemetarity deterring region) & <Jw|gh
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el glojA, TAE-AER xstolA sfejunpo]=dith, &, AlfE= sto]Be|tholA] o]
ExpressHyb Hybridization Solution (FEYIAF AXR) 5, 68 T oA stolBetfo]=s}= A, Fi=, DN
143 JEZ Abgato] 0.7-1.0 M ] NaCl &A3F 68 C oA sto]Bg|ttolalo] S AAF &

©] SSC & (1 ®f %% SSC & 150 mM NaCl, 15 mMl AJEZ2LR}EFO R o]Folxl

AQFoEA BT F Qe £ Ex 5% BEG 2002 solneitie] = 7

o
—
o
=
2 of o
Mo 12

>

o ofo
o
oL
oM
o)
o
@]

B7-H3 & a9l AN AEel Bz A3 BARA wdsts b7 dwelel sheln, T AlE Aol dAlEd] 2Hget
e AZE T U

B7-H3 & 1 3] 9 #E 3 %& zt= gwdo] vk B7-H3 o] N "Wuk=9] AZ ¢ o= 2 719 Hlo]gAET}
1 3

FEA 3}, B7-H3 H|ojE]UE 1 (41g-B7-H3) ol&= ZF 2 XA V == C Ig =Qle] ZX)3}aL, B7-H3
HOJZAE 2 (21g-B7-H3) & ZF 1 XA V EE C & Ig =HRle] EAlgttt.

C
oyl A ARSShE B7-H3 2 17E, WIRIZE X TE (FE, w2 5) 9 BT-H3 2 AxrE Ay A
Alste] AbEEAY, Fe Fal AEe] Axv g Akl AFEE 4 il B, B7-H3 & in vitro oA F
ABtAY, & R 22l o8 & Mol AAIZICER A& 5 Ut AR 22l A=, T AH
S®E, B7-H3 cDNA & d 7bedh #WEel e &, dAeE Hel dadt 54, 7E 4 duA EAE X
Tats &8 SolA FAIAY, T e 98 AR, B IY AR &5 AxE Fd AP o2 BT-

H3 & A 7= Aol &, 7 ddE 45 4 Ao,
Q17F B7-H3 HlolgAE 1 322 9 g9 Zed (ORF) 9 olmaAt wjde wjdge] wjd W5 1 o 714
o] gt} E, Nd ME 1 9 mde =
017k B7-H3 #lolg]lAE 2 F4=e] ORF o] olmical vjlEde wjd e wjd HE 2 o 1A= U}, =,
g WME 2 9 mde T 2 o 7AEY Q).

Alzgd wjde] Al AR A% Q17 BT-H3 WOl E 1 2 wid W& 1 o YeRE opn| Ak wde] 27 WA U
A 534 WAL} ofmmAl 7|2 o] Fojx= ofn|:mAt wjdol AEEitt T, Alad o] A" s
ZFB7-H3 WOl E 2 = i W 2 o YEhl= obvial vid o) 27 WAl x| 316 HAS] ofn| At 1=
o] Fo) A= opn| At w el it
2. & B7T-H3 @A Az
drge] B7-H3 ol Wi gAl=, ARl @S olgate], B7-H3 Ha= B7-H3 o) ofnlial el deE=
oje] FYFE=E Tl WSk, AA ol HAHE FAE AH, AATFoEN A& 5 Ut Rl
B7-H3 ] AEF2 ez FAHA &, vk, HE T Q13 o9 F=olA frefdhe B7-H3

r, A" WY (E E9], Kohler and Milstein, Nature (1975) 256, p. 495-497, Kennet, R. ed.,
Monoclonal Antibodies, p. 365-367, Plenum Press, N. Y. (1980)) o u}g}, B7-H3 o oigt A& AAs=

A Ay AEsh vzt AEE FPAPORA SoludEntE FYste], meFrd FAS AT FE 9

R, Felo] Hi= B7-H3 2 B7T-H3 RS FAAA 2Fel o8 w5 Alatel] Ao EA

o
¥
32
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Fse WElE AL,

oS FF
ol&}, FAIF o= B7-H3 o W3 A HE

o2& B7-H3 SHAE
713, W33 B7-H3 & AA|ehH t}

FAE Aar] A FLemAE, BI-I3 EE I Holk 6 JN7F A&E FE opvnal wjdE o F

3
JAE FeWEE, & olFe] Qelo] opwl il WMol BAZ ¥ FEAZ E 5 9

B7-H3 & Q7te] &< %7 3o 2o ANERRE AH AHAS AL & g, &, B7-H3 in vitro A
FASFAY, F2 FHAA 24 ) a5 Aol Ao RN de F U

FAA Z2Z e, FAHORZE, B7-H3 9 oDNA £ #Hd /s WEd A4Ydd &, Axlel Moo Fed 7
2, 714 9 oyr ELE ¥3stE 89 FAAA FASAY, E2 g8 99 AE, EE ¥ AE9 3 A
5 82 AFAFoZN BT-H3 & HHA 7= Ao 93, F9S I8 5 U

T, 9 ol B7-H3 9 A2 9 9493 A A J9S JdZ2S §F 9dS 44 55 - A A
oA THAPoZH, B gidzA gYS A= A% 7hesitt.

dE o], B7-H3 ¢ cDNA & 2&stal gl& cDNA ZolBelg]E F3 o7 sho], B7-H3 cDNA
Zlo|HE ALE-sle] FE|wElobAl A4 WkS (o]sF PCRy  olgta doh) (Saiki, R.
K., et al. Science (1988) 239, p. 487-489 F%) & A3}, o|&1} PCR Wl &) HET = 3

ZYHE|=9] 2l - HEZ (in vitro) FHOBZME, dE 5o Z5F - golola g 2AL 2| Z9] = Edx
glold Alz=8 (RTS) & & 5 AR, ojRew dAHA et

B7-H3 ¢ cDNA +=,

E Eo|xoz 2&_0}

Q3 AFx LFEME, dF 5o, @ (Escherichia coli) oY %3 (Bacillus subtilis) 55 & F
AT}, EHOo =R sty FHAE o5 &F HE ddA FA AEAT|IHA, 5579 AFTE F de T &
go HrHE F5 EA V-, 2d wds X = 5 o},

ot Qe Beavs Az 53 A%E g9 4841
£, MEEAE, §3 A8 AXel £d 34 (8F) o A4S Rold 5 9 2

4k,

A8 Axe] &5 AxdEs, HAF §8, 3%, A8 5o Axrt x¥¢HI, HAF 8 AEXEAME, 48
A5ole] AEQA C0S M*E (Gluzman, Y. Cell (1981) 23, p. 175-182, ATCC CRL-1650), w}§-2~ Ao} A|E
NIH3T3 (ATCC No. CRL-1658) ©oJi} Zpo]u= - g~ WA AE (CHO A¥E, ATCC CCL-61) <] Tslol== |4tk
39 a4 AL+ (Urlaub, G. and Chasin, L. A. Proc. Natl. Acad. Sci. USA (1980) 77, p. 4126-4220) %
o] £3] ALEEI JYARE, o]ER FAHHA FErt.

4719} 7ol o] QojAE WA ABAE B
= AE 9] BHoz s TeWME=st A ©

T ool ALgHEE WAEAE, ST £F A weh BelE Ao A A Q9T & a, o7
Folul, o% Sol, LB wixe] Do meh, ke Fo A Bhol} PG & Hrhste] AL & g}
47) el olal, WA A/AL AE ) E AZ o] WARE Az gude 1 e 24 44
ol st A 5L ol8F 7hE FAE Bl 2Ael o8 Bel - AAT 4 e

I ReEAE, FAFeRE odE o], AR @i A oF A, o] of3, EAA AmntE
a9 (A o3, FF AzviEIddy], ol wd ARviEIy, ovUE AmviEIdy Fo Z4F oA
{,:

ARutEIYY, FAY, o5 27 T& dAT F s
E, AN A2E el 6 ) o|FoAL saHY HaE ddfdowd, UA ouyy 2oz
807 AAT 5 v}, Fo WA= A2E DA 1g6 9o Fe A9 adgomn Tyl
AZgon FEHoR AAT F vt

B7-H3 ¥} Eolx—iii Agels FAo dlzA, BT-H3 3} SolHer Addsts Exgrd FAE & ¢ AR

Ak e} g,

I
e
4
o
e
flo
-
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N
:|:’4

_53_



[0502]
[0503]
[0504]

[0505]

[0506]
[0507]
[0508]
[0509]

[0510]

[0511]

[0512]

[0513]

[0514]
[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

SIHS31 10-2020-0026323

Rregrd A9 Az dolMes, dubyow shv)sk 22 A9 g4l Fasirt,

(b) LS &0l FAFezA 13 &, dods AFstel 1 FAVkE AAste] g AE9 AVIE 2As
3 A

I YA, A AR MEE A TA,

() 5% AZ (s maznl, ea o) o 24,
() @A 2 AES} viAzke] AL §F,

() BHom st AT S sholnemukie] 4,

() @ AxX ZE80=29 13 (F2Y),

(h) oj¢} o] sto] A=z

Exe) 44

it
td
ke
it
fu
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ox
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ie]
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o, muZzy WAl ALAS 47 FHL uek PAS ALsAT, 7 A AEE ol A
£ So] HAE o|sle] BA AY AE 2 vARnlE 8T FE ok,
(a) el 4

FPomAs, 3715 wsh g wpgoz EAW B3 EE 1 A¥E AET 5 9

= B3 WA ARG AANE AR, EF, FAAA
g PozA AT $E AUtk

T, AAZ ARESEE vlg-2 3 P E9 AlFde 5HE3 A §la, vkg-xo AfddE, dE B9 72t A%
A, AKR, BALB/c, BDP, BA, CE, C3H, 57BL, C57BL, C57L, DBA, FL, HTH, HT1, LP, NZB, NZW, RF, R III, SJL,
SWR, WB, 129 So], X HES HJol=, d= £, Wistar, Low, Lewis, Sprague, Dawley, ACI, BN, Fischer

52 A% & A,
So] nfox W PEL oS So] YE Fgol u

& 9k,

of %, Faats volmel Axste] §3 AT getshy, kool A= BALB/c Z1E0], YoM Wistar

9 Lov Aol MW BRA 53l v,

o]

M

B G, 5 49 BE AL BdARRY 458

£, 99 A7} vhgolAe FEAS Telsel, A7) FAT AAkE AA NTE AL vk,
A7) Aol A% mhe s ek A% uhgA s,

N

EF, ol vhes Ei Ee] We A

o
N

de wgtAsle 5 ~ 12 34, % sl 6 ~ 8 79

B7-H3 T o] AEFA o &S WYstHw, oE E9°], Weir, D. M., Handbook of Experimental
Immunology Vol. I. II. III., Blackwell Scientific Publications, Oxford (1987), Kabat, E. A. and Mayer,
M. M., Experimental Immunochemistry, Charles C Thomas Publisher Springfield, Illinois (1964) %ol AFA|
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oo WPy F, B owno] glold Mg Pue FAHCRE YehE, A8 S0 olsist g,
Z, WA, 99 v 9N 08, Se UL BRI AEE BB Y] B B4 ] Folgth

B, W 582 Fol/l AL FAel Weol vgAstn, ANe W FlE AAsm, Fu EE HF
o 2 !
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ox
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rlo
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l

of Phg-20] 7
o.
7] 7k WeloeRE 1~ 10 9 &, wgAeE 2 ~ 5 U %, 0% wEHaAE 2 ~ 3 A Fol Auel
B20E A A AEE EFSe 0P AE EE YEeE TEHos Aud. o uel gAtE 5
s, GAZP} R okl FES A A A9 FHYOEN AESHY, 0T xae] BEL 59

AN AHgEE ALY Ao, ol Bol, RIA Y EE BLISA W 5 4 AW olme] wyes
@97 =,
W] gl @Azkel ZHL, ol ol BLISA Wel elakw, olaiol slAlak mieh &e gAe] o
A

WY TES U AX Ee HEFRFEE FA A Axe FEe AW WY (dE 9, Kohler et
al., Nature (1975) 256, p. 495, ; Kohler et al., Eur. J. Immunol. (1977) 6, p. 511, ; Milstein et
al., Nature (1977), 266, p. 550, ; Walsh, Nature, (1977) 266, p. 495) ol wz} 2AAgd 4 ). «& &
of, vl ME Hfol=, HFS MAste] AEE 2HRIZE A HAIR gt & olF A 4 HlA (MEM)

= =
of F-FAIA A A AEE Felshs dnby WS e o Sl

(c) =% AxE (olst, 'md=vl, 2la drh) o] =4

AE gt AFgstE ndZnl A¥ols EWHE Ae gla, THE AEFEEE HAHF Ausie] Algsk 4=
AT}, @, % AEXEEH stelHgLntE A9d wjo] HYAES nHste], I A9 o] FEEo e
HGPRT (Hypoxanthine-guanine phosphoribosyl transferase) A&FE A}&3lE= Ao] vz 3o},

=, vk e X63-Ag8 (X63), NSI1-ANS/1 (NS1), P3X63-Ag8. Ul (P3U1), X63-Ag8. 653 (X63. 653),
SP2/0-Agl4 (SP2/0), MPC11-45. 6TGl. 7 (45. 6 TG), FO, S149/5XX0, BU. 1 &, #WE ;] 210. RSY3. Ag.
1. 2. 3 (Y3) &, <1zt el U266AR (SKO-007), GM1500 - GTG-A12 (GM1500), UC729-6, LICR-LOW-HMy2
(HMy2), 8226AR/NIP4-1 (NP41) So|t}. o]E9 HGPRT AL+ oE& £9, American Type Culture
Collection (ATCC) To 2 E 44 = Urt.

olE9 MEF= X3 ujx], & Eo] 8-ofxobd wX| [RPMI-1640 vXo] ZFEIY, 2-vWEE S,
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Aol A, 2 & efol FA (o]sk TFBSy =il gtth) & F7igh wjA|o] 8-ofxlFtoldS Frhel wiA|], o]~

B 7 A5 wix] (Iscove's Modified Dulbecco's Medium ; ©]3} TIMDM, olg}x 3c}), T EWs
¥ o]z ulA] (Dulbecco's Modified Eagle Medium ; ©]3} TDMEM; o]&far dtt}) oA At vl FshA|wE, Al

EFFe 3 WA 4 d Holl A A [F B, 10 % FCS & E3eti= ASF104 v#] (oA =BE (F) A}
x)

1 olA A wata, §3 2ol 2 x 10 o] ME4E stus] Eu}.

Al 2 A ES) md=ZEal AEol §e, FAE WH (Weir, D. M., Handbook of Experimental Immunology
Vol. I. II. III., Blackwell Scientific Publications, Oxford (1987), Kabat, E. A. and Mayer, M. M.,
Experimental Immunochemistry, Charles C Thomas Publisher Springfield, Illinois (1964) %) o w&}, Al

o] AEES FEE AT & A=) 2AstlA Ads] AAE 5 3l

Se @ WEe, % o), FedduT T Fol w¥E Fun §o) FolA FA A4 A vzl AE
g P oA Py, A8 A3 ol gek: YA W B2 o8% 4 Ak o F, 47 8y
el FA6E eE olsst et

%5, AskE M fdozx ZdERIEFS AMESE ASdE, A 1500 ~ 6000, v SHAE
ZogdZFeFE &N FolA, 30 ~ 40 C, vFHASAE 35 ~ 38 T o 2o A A+
1

(e) BfolB g x=nlze] Ml

A7) AE ol od doiXE stelREmnte] MYl w2 B3] Ak §IXNE, S o® HAT (3]E=A
g - olu g™ - gug) AeH (Kohler et al., Nature (1975) 256, p. 495 ; Milstein et al., Nature
(1977) 266, p. 550) ©] A& T},

olnj-zgdor MEY 4 Qi HGPRT 2&F9 vjdaul NEE AFEEte] dolrgzrs A

o

=, s Alx g ostolBeevkE HAT wiAoll A wigremA, ofmmZe o] digh fAdS 7kl stolB =

() Y HNx S8029 &8 (F24)

ol gl Enle] FRYHoRANE, dE o HYMER AW dolrtRo Ay A XMW Lo FAH W
WS o]gd &= gt} (¢ 2 E9o] Barbara, B. M. and Stanley, M. S. : Selected Methods in Cellular
Immunology, W. H. Freeman and Company, San Francisco (1980) #%). o9 W F, 53 vYEAE
=W Y A el bz s g Eo, Mz 3 93 FAFdH stelrIyEnrS
ClonaCell-HY Selection Medium D (StemCell Technologies A} A|Z #03804) 59 WEHAEZ o~ ujxo] FE
te] mksla, AW SolHElkul ZRUE oz Ry FE lolHglkule] HEo| sbesdit).
355 ZF stoluElrl FR2UYE wgsta, dojzl stolrngEwl mlg A Tl HEAoRE AT Eele
AL B7-H3 Bxg2d A A4 stolBE|mnf2A A s,

ole} o] ko] FyH dolHELrlFe] o &A=, B7-H3 FolHEErt M30 & § F . , Al
Al Sl dojA=, B7-H3 sholB g Ew) M30 o] AHAstE IAE TM30 AL Ee S TM30. o= TAgh
=

N30 FAS FAEE WAL WD W 20 of EhE obrlwt MEde 2tk E, N30 FAS A
o wgEe MG WS 21 o el obrlet WA edh, Ee, wdEe] W WE 20 of vkl
FA% oblmit Wi FolA, 1 UA 19 WA ofulmit RAE o FolAi opvwil wde Amd

wjdolm, 20 WX 141 WAS ofumit 2712 o] Folxiz ofrluwdt WAL Fhul dejolnl, 142 U4 471 WA
o olulmat W olFoAE ofrlwit WA A4 Joelt.  E, wWdEe] WA W 21 o vkl
s obrladt Wl FolA, 1 ulA 22 WAle ohvwAl RV o]Tofxi obmlwit wjde Aoy
wjolm, 23 X 130 WAS] ofumit 271 o] Folxi: ofnluwit WAE shul dejoln, 131 4| 235 WA
of oulicat 271 o] Foixt opvliat WA g Folu,

(g) dtolnelwvte] wjofel] o3 waFd GaAlo] 2
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=ERE GAVE M0 FAk e AE ds 24 7P aL 3= Aol skl ZiviEn

Auleh GAZAE, A
o W G9E AR f

So] nhgs Ei YE 7 A

E“ - %
Z A= & 4 AUr}t (Proc. Natl. Acad. Sci. U. S.

o17k3} A=A E, AEA AA 49 (CDR ; complementarity determining region) %H
Akl sl 34 (Nature (1986) 321, p. 522-525 %), CDR o)Wl 98], CDR ¢ wige] F7}sle] &
A A9 ofu|Aal Ay 17 Ao oAk A (A F/N FHZE W090/07861) & E 4 Ut

o, M30 A frEfe] QIzbst FAZA =, M0 FAO 6 F EE (R MES FAsta, dFF 45 e o,
549 QAzbsh AR FAHEA =t S, M30 A FAME VMH 99S widze] wd ¥s 3 d 4y
Bhl= opvliil wiE R o] Fo]A= CDRH1 (NYVMH), e S 4 o yeh= ofvnal wjdR o] FofA|=
CDRH2 (YINPYNDDVKYNEKFKG), % HH?—i! % 5 o YeEhlE ofv| =4t wjEE o] Fo] A= CDRH3 (WGYYGSPLYYFDY)
S HAskal Q. T, M30 Ao A }ﬁ b e wldEe wid ME 6 o JeERlE oAt sjld®
o] Fo]#]= (DRL1 (RASSRLIYMH), HH% HS 7 o] YERl= ofv| At vid R o] Fo]X|= CDRL2 (ATSNLAS), #
Mg ME 8 o YERE olu it wjd 2 Hoim CDRL3 (QQWNSNPPT) & H.-f-8}al Qitt.

b2~ 3RA N30 9 91743 Ao Aoz, (1) widxe wid HE 9, 10, 11 EE 12 ¢ 20 WX 141 ¥
o] ofu=ab ZV|Z o]FojX| = ofm:Ab v, (2) 7] (1) 9 otnwAl wlde] s ok 95 % o]/
EeE 7;% obr b v, H (3) A7l (1) o] ofw]wAik vl dojA 1 HE= ] opuinibe] A,
A mi HhE obmidt W F oln shtm olFolX i FAE b g e FAE, 2R ()
Wl WS 13, 14, 15, 16, 17, 18 T 19 ¢ 21 WA 128 HA 2] ofjn| =it

(5) A7] (4) 9 olmal mjdel tha] Holx 95 % ol el FEAS 2t o wid, 2 (6) “71 (4) 4
obul A4k widol QlojAl 1 = = U9 ofmiAte] AM, X
FojA = AAME 7MW 99 xFsE AAEY doo 23S £ 5 AT

TR, B AN Foll ool T iy =, 1T WA 10 K, 1WA 9 K, 1WA 8 A, 1T WA 7 ), 1 WA 6
A, LA S AN, T WA 4 ), 1WA 3, B 1SS 2 S SR

E, B AN Sl oMl olulate] ABORAE RER ofulwit Aol whgAsTh  wEH ofvlw
A Aghol g, ofulial Zabze] #ele] gl olulwAl IF ulld AYIE Agelth,  wFAF bl
IRE IHH U A 2F = AAALY, TREY | G 2% < A, G271, Sedd ;w3

A, olafal, ZER, sdded, WEed, E%E%‘r L I

Qi
N
foy
o,
Bl
9
R
rlr
o
=)
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2
=
&

N7 FAE W BAEY gAR 230 FAZAE, MG 95
AL obuet MAR o] Fol A FAE shd gL ME 13 o QlolA ofmwAt
21 V14 128 o Z1AE ofmlwAl WA o] FolA: A b &2 olTolX FA,
WE 9 o go)A ow_w W 20 A 11 ol 1AL ofeliett WA ol Fol A S W gole
Sk 2 e W 14 e oA obvlett e 21 A 128 o 1A of et %
i G ke 73&—5 o] 011 2 W 9ol g

etk AR ol Fol i FAE b

KR
128 o 7]AE ofmmAt widR o] FolX= FAkE M Fd9E A= 71‘/\}—5& Ol?%‘ﬂxl% f‘%}iﬂ d Wme 9
1 3 &

°ﬂ ANA ofr Ak WS 20 WA 141
L
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DA P | G e A TR

jas)
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= [¢] 3 =
of oiA obrliat WE 20 WA 1L o ZIAIE obrlAt AR o] FolA: FAL sbE 9L D= FAE
9w WE 16 o Yol obuliedt WE 21 WA 128 o ZAE oluliet WA o] FolAt Al she o
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9e 2= AAER olFolAE FAl, WG WME 9 o oM ohuledl W& 20 WA 141 o AE obrw
MAR o] FolA FAL bW GHe 2 FAE 2 WG WS 17 o QoA ohulwat WS 21 ulA 128 of
AAE ohulat AR o] ol AAE M G 2 AAER o FolAE A, WA WE 9 o gl
A obrliedt W5 20 VX 141 o] Z1AE obulwAt WA o FolA: FAE b Qdee 2e FAE 2 ud
ME 18 o glo1A] ofplwAl WE 21 A 128 o J1AE oAl MR o] FolN HAke shE Pg zhe
e ool @A, W WE 9 o folA obuliat W& 20 WA 141 o /A obvlwdt v o F
oA FAME 7 Al 2 FAE 2 d WE 19 of SlolA obulwat WE 21 ulx| 128 o Z1AE ofv]
A R o] FolAE AAE TP L e AAEE o FolAE A, WY

M3 20 WA 141 o Z1AE oAl WA ol oA FAL WG9S e B4

1
& 7H 49S Ze AAMER olFoA e A, wid WE 12 o glojA eolmwAt HS
20 WA 141 o 71A1E opu| Al MjER o]Fo|X i FARE VMW F9S 2 FAE 2 ould W3 15 o 3l
U] 128 o Z1AlE ofn| Ak MR o] o= 2 7 gL k= AXEE o]®

oAx = A, i wjld W& 12 o lojA ofmmAt W& 20 WA 141
gﬂ' A3 2

R

—
—
2

Z1AE obu At WMGR o] Folx
= FAE 2 d WE 16 o QoiA ol WME 21 WA 128 o /AR obvluwit
W E SR o] FIAE ZAE £ & Ak,

23] FAZAE, WY
2 olRolx: FAL D WY WE 1
oAA BAEE o] FolAE GAl, WY

WE 9 o glolA omial WE 20 1A 471 o ZAE obulet Wl
o glolA obvlicat W 21 WA 233 o Z1AE oAl AR o
WE 9 o glolA obmiat WE 20 1A 471 o AAE obulet Wl

2 olRol: FAZ 2 W WE 14 o =

AA AL olFfAE FA, Wa W

2 olRol: FAZ 2 Wg WE 15 o

9o A ol ME 21 W] 233 o Z)AlE ofw|wAb HjA R o] F
ojx = AARER o]FoA = A, wd

2 9 o ojA oluAl HF 20 WA 471 o Z1AE ofn=At v
RoA ofH=AF ME 21 WA 233 o 7]AE ol A M E o] F
3 9 o JoJA ofrmAl ME 20 WA 471 o] Z]A|E olm Al WY
AAA ofH=AF MS 21 WX 233 o Z]AE ofu|Al wlER o] F
3 9 o JoA opmlial MF 20 WA 471 o 7]AE obwiAl wlg
AA ofH=AF MS 21 WX 233 o Z]AE ofu|Al wlER o] F
3 9 o YA ofHAl RIS 20 WA 471 of Z]AE ofu| Ak vl
2 olFojx = FAME H ovjd WE 1 RoA ofH=AF WS 21 WA 233 o 7]AE ol M E o] F
oA &= BAFER o] FojX = A, wiEd WS 9 o SlojA ofmAt M 20 WA 471 o Z]AIE ofH| x=AF vid
2 o]FoA = FAE H il WS 19 o JolA ofux=al WS 21 WA 233 o 7]AE olu|A Ml E o] F
oA E AAEE olFolXE &, wid HIE 12 o dojA ofmxal HE 20 WA 471 o] 7]AlE o}m| =l ui
AR o]FoAE AL % wE WE 13 o glolA ofmx=At WS 21 WA 233 WA ofn 4t wjdE o] Fof
e AAER o]FoXE A, wld WS 12 o YolA olmx=AF WE 20 A 471 o Z1AE olm=AF wd
2 o]FoX = TAE 2 uid HE 14 o] QoA ofu Al T 21 WA 233 HALY olu] Al vjd E o] FoX]
E AANER o]FoX &= A, wld WS 12 o ojA oluxmAl I 20 WA 471 o] Z|AE ol A wlg =
ool E FAFE 2 wld W 15 o] oA ofux=At HE 21 WA 233 o Z1AE ofn At HjE R o] Folx]
= AANER o|FoX= A, a8la aid HE 12 o oA oAt HE 20 WA 471 o 7]AE o} =4k

5 SAFE 2 oald WE 16 o JojA obmAt WM& 21 WA 233 o Z|AE ofv| gt v R

<1
o)<

mO
g2

[ex

2 (%

I

il
¢

AL AANERE olFoIAE A, Hd
2 olFofAE AL 2 Wg WE 1
AL AANER olFolAE A, Hd

2 (E

I

i
¢

o)

3
4
5
2 olfolAE A W WY WE 16
7
8

2 (E

I

il
¢

(L

¢

¢

HE 9 o 7|AE ofu| =4k wj
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9 [AR ofwwit AR o] FojA]= FAE 2 wiE HE
AbER o] FojA = A, wid WE 9 o 7Y opn At wjdZ o]
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2 o]RolAt AL oFolAt A, WM WE 12 o A oAl MR o FolXE FAE B

WE 13 o] AL obrladt WAR ool FALE ool A, W Wi 12 o JAE opv]
WA GR ol FolAE FAL W A WME 14 o JAY ofrlwit AR o]FolAi AL ol FojHi
A, MG WE 12 o 7AR oeat AR ool FAE P wld WE 15 o /AE obvlwit WdE

o

ool A& olFoAt FAl, 1em MG WE 12 of AL ohwAl WA o FolAt A& U
M W 16 o) 7AE obr At WA ol FoiAE AEE o FolAt BB B 5 At

W78 FAE ohvlnal Wd % A obvlndt W Ee AEAS el WAS 2qgoEA, B9
7 gAsh BE AE A4 BHS 2 PAT A9sks Aol sbsatd.  olgh e gEHe dwnHe
2880 % oSl ABACIM, wgAsAE 90 % ol FBAolv, nrk nFASAL 05 % o ge A%
Aol 7bg MRS 99 % ool AEAelt.  E, A EE AL ojvlwal el 1 ujX

] obuAt W7F A8, A wmE UM opuwel wid S 2Eshe Aol oA, dv]e] Zh FAe
% [

SO AL JaY BHS 2e FAS A9eks Ae] sbse,

2 279 oAt wjdzle] AEALS Blast algorithm version 2.2.2 (Altschul, Stephen F., ThomasL.
Madden, Alejandro A. Schaffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), T
Gapped BLAST and PSI-BLAST : a new generation of protein database search programs) , Nucleic Acids
Res. 25 @ 3389-3402) 9] UZE yvEE Alg&gozn A4 4= gvh. Blast algorithm & QIEjYlo®
www.ncbi.nlm.nih.gov/blast o NA|A3= Aol s ® A& 4= ).

wg, widEe] M s 9, 10, 11 E= 12 o YEhlE SARE ob=At vld FolA, 1 WA 19 WAje] of
|4t 7|2 o] FolA = oAb wjE2 Ald widolw, 20 WA 141 WA o] ofu]wAik )R o] FolA| =
ol Ak wldL sl oddoelm | 142 WA 471 WAL oAl BT R o] Fo| A= olm At wjde A Y
ojt}. g ME 9 o Mide = 3o, vld ¥E 10 9 wlde = 4 o, vld W5 11 9 wide = 5 o,
Hld HE 12 9 wjde & 6 o 7+ Z)AE e ).

3]
<
-

et

=]

w, wEgEe wlE WS 13, 14, 15, 16, 17, 18 TE 19 o YEWE AALE obv =it ujd FolA], 1 WA 20
HA ] ol J7|E o] FojX|= ofn| At wjdE Al1d widoe|n, 21 UlA] 128 WAQ] ofu| At F|E o]
FolAE ofuiAt HlES JMH gFoln], 129 WX 233 WAL olmiAl IR o] Fo|X = ojn it HjE S
7 dHoltt. Wl W3S 13 o wde T 7 o, Md WS 14 9 wde = 8o, wd WE 15 o wg
S =99, old WM& 16 9 adS = 10 o, 8ld WM& 17 9 #de = 11 o, ad WS 18 9 wde =
12 o, i HE 19 o wjgde % 13 o z+zF Z)AE o] glt}.

o] A2 AE, T3, M30 FA 9 s dYEZe AFsts, At FAE E & U % B7-H3
7F A, QA AAA Fae A FAR wERkS Zhe 17 FAE o w] gt 3} B7-H3 1%t A
A7t Ao FAET BANES FAAE XFsheE A7F GAA dHS Zhe QA A AR ukeAE AN
W (Tomizuka, K. et al., Nature Genetics (1997) 16, p. 133-143, ; Kuroiwa, Y. et. al., Nucl.
Acids Res. (1998) 26, p. 3447-3448 ; Yoshida, H. et. al., Animal Cell Technology : Basic and Applied
Aspects vol. 10, p. 69-73 (Kitagawa, Y., Matsuda, T. and Iijima, S. eds.), Kluwer Academic Publishers,
1999. ; Tomizuka, K. et. al., Proc. Natl. Acad. Sci. USA (2000) 97, p. 722-727 & =x.) o 93 F

e o
[o}

A owhest, FAMoRE, YAY WY FREY FAe 2 P 5074 A%

<t 2l Al
g Ea, gale] &5 AF FMA (Yeast artificial chromosome, YAC) ®E] & /fAisle] A7k W =2
= SAE 2 AAREY A AT EYE #AR Ay sES, Sokx vE % EdzAY FE9
AL, H o5 TE7E WAl oRH RtEo] d 5 i)

, AR Az 71wl s, 23 A FA S FAE B BANES AZtE FEskE oDNA, HbRAlEHAlIE

TC

- Y

T NA B EFEE Wed] o8] 18 AZE 37 Aetn, 04 Az Q0 ReIEd NS s
3]

[¢]

A7, sFEA= dE B A Az, vgAs A= CHO Al
AHEE 4 9l

T, OAZE A golrE oA AEE 31X fxEo] fEe At FAE HASS W (Wormstone, 1. M.
et. al, Investigative Ophthalmology & Visual Science. (2002) 43 (7), p. 2301-2308 ; Carmen, S. et.

}H
o
(&
-
i
o

Q,
fr
=
ol
1o
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offl
il
[
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[9)

al., Briefings in Functional Genomics and Proteomics (2002), 1 (2), p. 189-203

al., Ophthalmlogy (2002) 109 (3), p. 427-431
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[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

[0610]

[0611]

[0612]

[0613]
[0614]

[0615]
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ATCC CRL-1650), w}$-2~ Ao} A3 NIH3T3 (ATCC No. CRL-1658) o|uv} Afojyz= - AE] WA AE (CHO

M, ATCC CCL-61) 9] Yslel=2 |4t 3+ &4 Z<E5 (Urlaub, G. and Chasin, L. A. Proc. Natl. Acad.

Sei. U. S. A. (1980) 77, p. 4126-4220) & & 4 Ut}.

3 AEE ALt Fol=, dE B9, W3, 1x7S £ F I

o9 Mo HHo=R = A FAAE FA A3 & =Ydsta, P HEE AEE in vitro oA Wl

Fsto g A7 Aotk Fal el X A wEd 93 FFo] doldt BeUt I, T

gt A3t F4S Ve A FAA FEHE ARE gFoz Ao Aol folgt AL A= Aol sHEsi
wEbA], 2 A o] Ao, Y] FE AEE S5 AXE ugste 3, 2 9l FgolA] doxl v

E2HE HHo= = A B I FAY Ve dHS AFce A4S X¥steE A4S 5P =

Fal Ao Az Wi g3 dojA= AL EFTHETH

e, EHF WG AEAA ANEE A SAMES] R wde] gl Ar7F AAdEE Aol deA
3l (Journal of Chromatography A, 705 : 129-134 (1995)), T, & FAME 7I2524 9do] ZE4l, gAlg]
ol Al 717 AAEHI, AEA FFERA gde X ZEH JAV|TF ofr|EstHE Aol &
(Analytical Biochemistry, 360 : 75-83 (2007)). I8y, olE9 FAE wjde] A 9 44

.
2
¥, 19

o oo 32

d < )

Fdd Afs 2 oF9y 7T (BA @dshy A &4 AE FH A8 F) e TS HXA Ferh.

b, B gl el S w2 A 2 FEl dAle] VieA dHk 23 a, FARE tERY g
o QlolA 1 W= 2 /8] opv|ite] A AAA, L opn=std T AAA (dF 5o, st Twd 7
flo] ZEHD JW77Y o =g FAE) T2 E 7 U @, Fd 2dee % oY 7wl fFA ] A
%, B dde #dR A9 SAMEY FHERA w9l AdAE AV RE dAHA Fer =
el HEE FAE TSk 2 MY TANES 2 ol B AV AAAR o]FoX = HollA HdEHE F
AbE T ol 1 Fololk Hal, o= 2 F& £ Zlojoje Zt AAA S gul= E dwe AR
A S ERF NG AL FF L NG 210 JFS WS 5 YAW, ¥ oy waw A F
HROZNE 2 A9 AL AWelA =R wue shtel obulwdt A7} AdHe] dE A9E F %
2.
w ool Ao clolaBigd oA, o Bl 16 (161, 1g62, [g63, 1g6) 5 & 5 A%, vhas
Ae 1g6l &= 162 & £ & Jdot
A Nsomds, dnHonts 39 4% B4, 399 AL TR DY, I BHL FPHE B
A, @A oA AlE S (ADCC) B4 B EA EA AIE e ((D0) 45 & F AT, & 2o #d
H FA7E zk= 72 B7T-H3 o Wik Ae ZA oy, uigtA e A= A &4 AE vzl 28 (ADCP) 24
o, B} npgAs A= TF Azl tidh ADCP B3-S AMAIG Alx da 24 (FFd 4) ot B,
2 2w o] ghAle, ADCP /gl Hste], ADCC €74 H/%+ (DC &S5 Avlsta o= .
olnl FAE FAAZA FAT 5 Ak, FAL B, AL BHYA wMER AT Qi B,
AR PRe S E. odF Bo) 2y amelEady, 9e ow, @9 oldh, @4, B4, 248
Zelopageln=a A7) 9%, $AY A7) 9¥ 5 AU 4e, 2y, PAR B, AN ¢ QA
(Strategies for Protein Purification and Characterization : A Laboratory Course Manual, Daniel R.

Marshak et al. eds., Cold Spring Harbor Laboratory Press (1996) ; Antibodies : A Laboratory Manual.
Ed Harlow and David Lane, Cold Spring Harbor Laboratory (1988)), o|E=% A= 7L olt}.

ARvtEIRN RS, ofyUE ARrED, o2 wet ARviEIdy, &5y ARvtEDHY, A o
ARvEas, g ARnEae), 2 aznEade 55 5 5 A

ol A=vtEIY = HPLC U FPLC 59 Al A=vtEaquE ARgsto] AAjed o .

olg Uy AZrtEIH I AlEete ZEoBEAE, T2HQ A 2, T2HR ¢ ZES & F A o &
Eo] RS A 2SS A8 A o2, Hyper D, POROS, Sepharose F. F. (32r}Aro}) 55 & 4 AUt
T Y nHset GAE AFEete], Sl A S ol g3t dAE AAsteE AR 7Mesitt.

[FdF9d s3E]

2 A FgAl-okE IFACEY A¥E = FTEA siEEdd dE 7issic. FEFd sSEEAE, I
TF a9 E e SFEEA, HA F2d A2FE ¢ Ade A3V, FE F2E e Aol 5¥e] AT gl
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[0627]

[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]
[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]
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n &0 WA 6 ¢ AFE vehlAIRE, vk sk A= 1 WA 5 9] Agoln, B wiskHsAlE 1 WAl 3 ol
1

1. L

L &

~(Succinimid-3-y1-N)-(CHy)n"~C(=0)-,

~CHy~C(=0)~NH-(CHy)n ~C(=0)-,

fr

—-C(=0)~-cyc.Hex(1,4)-CHy~(N-ly=-3-diminiccuS)-, &
~0(=0)~(CH,)n ~C(=0)-

o 7+ FzE Uey: Tz g7olu). A7), n" = 2 WA 8 9 HFolw, n & 1 A 8 9
Agolm, n' = 1 WA 8 o Folr},

47 L 9] ~(Succinimid-3-y1-N)-(CH)n -C(=0)- = YER§E 729 g7 o] 2ol4, -(Succinimid-3-yl-
-5 2t A

[5}5h4] 44]

O
\\[::an~
0
o e FEE g, o] BB Fxol ool 3 X7 Aol W A% Felelth. ol
3 Aol FAste] AL EloolHzE WAt AFeE Aol SAolth,  @W, o Tx Hiel 19
Aol Ax QAE o Tz} ERHE @A g E4eE dgde v 949 Aged =
2 2 o
a

—-(Succinimid-3-y1-N)-(CHy)n -C(=0)-L - += ¢}
EE= N
[sFet2] 45]

dlo
~

Aoz el txolt) (o714, a4 -S-, = 3k

O

SHl —S
N= (CHg)n-C(=0)-L2-

O
A F 0" 2 WA 8 o ggolAw, uirgaiAlE 2 WA 5 o]t}

L' %] ~CH-C(=0)-NH-(CHy)n -C(=0)- & thehfli= P29 o] QofA], n & 1 Ul 8 o A5olAut, upgt

Ashle 2 WA 6 ok, o] WAL FAlsh: Duel vdde) va 47 Ao AgIAAT, o)1 wh
AA R BedHes YAt ARt Tl TxE 2ET (1M, (Al S, = A Kol

&) ~S-CH,~C(=0)-NH-(CHy)n'-C(=0)-L"~ .

L' %9 -C(=0)-cyc.Hex(1,4)~CH-(N-1y-3-diminiccuS)- & UFERRE T2 FAo)Aw, o714  —(N-ly-3-

diminiccuS)-5 & TS 2
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[0644]

[0645]
[0646]

[0647]

[0648]
[0649]

[0650]

[0651]

[0652]
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O
— N
O
o® vehle T2E gt o T& i oA, 1 949 A2 A4t F 72E T 9 )

of EAsks gl dxpel Agtgt. 3 9179 wa A2 @7 L F9] -S-(Ciln -C(=0)- ¢}, = @

wo] 3} Axlo] glojA AFI. wak, o] L1 o g7 -S-(CH)n-C(=0)- = L' &7 = -C(=0)-
cyc.Hex(1,4)-CH,-(N-ly-3-diminiccuS)- ¢}5t Zetd HHAH FZ2= A3}, A7|A, BA ESH= -

fr

cyc.Hex(1,4)-1 & L 4-AIE23IAM7IE vebdtt. "7 -C(=0)-cyc.Hex(1,4)-CH,~(N-1y-3-diminiccuS)-
FA s wehe] FtER IR opn= ARS FAdste]l At (b A 5 oA, TEA -NI-y = F
Al freEfelt.).

[ 5}s}

—

1>

47]

0
Al —NH S+(CHz)n 6 -C(=0)-LP-
y— )~ CH,—N
0
o}

0ok

S P19, AFEREAY), A22A9d7], A2, AF2sedr] Se 2 ske e
g I8 BaearlelE Ha, Wdds], dEddy] Bel, 2 st B3E welsaslels W, E, 5 94 1
@, 6 2 wele Eah, BB XS, T gEel, 1 Wi 2 o Ba 94E washs 2 ke 2a vl
=AY, Uebbd, wad 1 UA 4 9 2 ke GAYlelE A ®@, 2 /bl Oi@ Age 9
HE Aol AL "ol 910l Art ofi= Zlolo = Hrh

297 L' F9 -C(=0)-(Chy)n'-C(=0)- & EhE T2 P7Ad] dolA, n' = 1 WA 8 o A5o|x|xt, vjed

S 2 WA 6 ol o] WAR, Aol GAS AR, wekel Fmndslel glolq FAel ol
719} opul= ARE Fetel ARAT (e A Fel TxA YoM TFA M-, = @A folth).

& -NH-C(=0)-(CH,)n ~C(=0)-L -
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[0653]

[0654]

[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

[0662]
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g7 L' o TaldEAE,

-(Succinimid-3-y-N)~CH,CH,~C (=0) -
-(Succinimid=-3-y [-N)-CH,CH,CH,~C (=0) -
~(Succinimid=-3-y L-N)-CH,CH,CH,CH,~C (=0) -
-(Succinimid-3-y -N)-CH,CH,CH,CH,CH,~C (=0) -
~CH,C (=0) NH-CH,~C (=0) -

~CH,C (=0) NH-CH,CH,~C (=0) -

~CH,C (=0) NH-CH,CH,CH,~C (=0) -

~CH,C (=0) NH-CH,CH,CH,CH,~C (=0) -

~CH,C (=0) NH-CH,CH,CH,CH,CH,~C (=0) -
-C(=0)-cyc. Hex (1, 4)~CH,- (N-ly-3-diminiccuS)-
~-C(=0)-Aryl-CH,~(N-ly-3-diminiccuS)-
-C(=0)-cyc. Het-CH,~(N-Ly-3-diminiccuS)-
~C(=0)~CH,CH,~C (=0) -
-C(=0)-CH,CH,CH,-C(=0)~

~C (=0)~CH,CH,CH,CH,~C (=0) -

~C (=0)~CH,CH,CH,CH,CH,~C (=0) -

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) -

ojf

2

2. L
A L e

~NH-(CH.CH0)n ~CH,~CH,~C(=0) -, =
~S~(CHy)n'~C(=0)-,

2 YepdlE 729 HAAT, HA LZT‘E ZA kA Polw Ha, o] A% L= dATle] Ac),
1U1A 6 o Aol n & 1 A 6 o Aot}

5

< & 7 Adu (Aryl 2 2 740 W& &sbsay], cye et = 2 7k 2l B4 ag|71E yEhin).

97 L' F9], NH-(CHCH0)n ~CH-Cl-C(=0)- 2 UFERE P29 P70 dolA, n = 1 WA 6 © HF40]%]

g ulg S 2 WA 4 otk Bl 9Ae weke] ofmwrz WA Lol Agsta, vl

wUvlelA @97 L o} Agtai

97 L” %9, -S-(CH)n'-C(=0)- ol oI, n & 1 WA 6 o Asolxwt, nEatAE 2 WA 4
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[0663]

[0664]
[0665]

[0666]

[0667]
[0668]

[0669]

[0670]

[0671]
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g7 L' o TaldeEAE,

~NH-CH,CH,0-CH,CH,~C (=0) -,

~NH-CH,CH,0~-CH,CH,0-CH,CH,~C (=0) -,
~NH-CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,~C (=0) -,
~NH-CH,CH,0-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,~C (=0) -,
=NH-CH,,CH,0-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0-CH,CH,~C (=0) -,
~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,~C (=0) -

= =

5T

ofrt
o

5

& =7 L b -S-(CH)n'-C(=0)- ¢ A%, 2@ =97 L' & -0(=0)-cyc.Hex(1,4)-CH(N-1y-3-
diminiccuS)- o]m&, -L'-L- 79 FAcmA =,

-C(=0)-cyc. Hex (1, 4) -CH,~ (N~ly-3~diminiccuS)-S-CH,~C(=0)-

~C(=0)~cyc. Hex (1, 4)~CH,~ (N=Ly=3=diminiccuS)-S-CH,CH,~C (=0) -
~-C(=0)-cyc. Hex(1, 4)-CH,— (N-Ly=3-diminiccuS)-S-CH,CH,CH,~C (=0) -
~C(=0)-cyc. Hex(1,4)-CH,- (N-Ly-3-diminiccuS)-S-CH,CH,CH,CH,~C (=0)~
-C(=0)-cyc. Hex (1, 4)—-CH,~(N-Ly-3~diminiccuS)-S-CH,CH,CH,CH,CH,~C(=0) -
~C(=0)-cyc. Hex (1, 4)-CH,~ (N-Lly=-3-diminiccuS)-S-CH,CH,CH,CH,CH,CH,~C (=0) -

YA LU= 2 dA 7 A9 epvleatom pAEE WEE @vlelt. F, 2 Ul 6 79 obrlwite] HEE

A P nE =] Arjol o8] TG, BA L = N Bed glojA #A Lo Agsha,

@)
il

\:ﬂ—%oﬂ

2
2

S(Cn'-L-U-L- el obuleslel Ag@tt. YA L E FAsE opvlwite

A
k7

3]

ro
o

2
o
o K
o
<
=

52

= A, E Fol, L- Ei D-obuliitoln], whgHA sl L-okulwtelth, &, q-opuwib
Slol, B-2eh, e-opumALEA, y-oluwmREEA 9| TR ofmitololw Hu, et oF
Sof N-vg3hel ofuledt So) MAAY] ofv]iitololw .

B L 9 opmlwal Wjde EWs] f45% SAv, FAsHs ohuwitomA Hdetahd (Phe ; F), B2l
(Tyr ; Y), &4 (Leu ; L), V)

Ed (Cit), A" (Ser ;5 9), 2
A st A e, Added, 294l @l al a; =
v gko] FHel we, E fEe] HES AEEFT F Qv ofu|4ke] = 2 WX 7 AW E
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[0672]

[0673]
[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]

3IHSdl 10-2020-0026323

a7 L o Tad A

-GGF-
-DGGF-
~(D-)D-GGF-
-EGGF-
-GGFG-
-SGGF-
-KGGF-
-DGGFG-
~GGFGG-
~DDGGF G-
-KDGGF G-
~GGFGGGF-

2 5 4 9o [A7]9 (D)D) = D-olAuEEAS ouE]. Bowy FR-okE ZFEo]Ee] E3
w97 L 24 -GR6- 2 5 4 A}

P79 -NH-(CH,)n'- 2 UERfE T2 BEelAul n & 0 A 6 o Ao|Aw, nAsiA= 1 WA 5 <
gaolv] | W} wpRHatAE 1 U 3 olth. o] Hite] ofnjn-y] Rio] €7 L o] ¢ were] Atai).

a

4. L

Al L & -C(=0)NH-, -NR-(CHn"-, 0- ¢ 7 72 % ol= AolAu}, T wAFlAT, n' & 1 U4 6
of Aolm, R & Fa 9x, ©as 1 A 6 ¢ 27], ~(CH)n'-CO0H, E¥= ~(CH)n'-0H o|m], n & 3%
o 1A 4 oW, n = 1 WA 6 o Aot}

A L % opul= 729 -C=0M- = A2 A5l Lol Agauth. B9 L' S R -(Cln- &)

2 RRe] golA, 0’ & 1 WA 6 9 AFolm, myHsAE 1 WA 3 otk P REe dEdSe] L
of Zggtt R & 2 92 ®= gad 1 UA 6 o a7]o)Au, gadk 1 WA 6 o ada7]e] A
o=, Ao AL BA) A& olo = Hr}. a2 Sol WYy], gy, Tzmy], ojaxzds], By
7], OlAaHEY], sec-HEY], tert-R€y], fAL], o]xdey], 2-wEdRey] uodLs], l-dgdzaay
AA7), olaE Y], 4-vEAE Y], s-vgHEy], e-vgdg], -ugdgs], 3 3-tugres], 2 2-tue
Rngy) 1,1-gugigs], 12-tugies], 13-tugigs], 2 -tugigs] 2 o-dergs] 5 5
S oolth. OB FolA s, dYs] wE dgslet. R o] ~(CHn’-C00H 2 uEhiE T2
W, n & A4 1A 4 oAwk, wEAsAE 1 £ 2 olth. R o] ~(CH)n'-0H & YehiE 729 u,
p =1 A 6 9 AgolAw, nlgREE 1 EE 2 ot} R 2A4E, 42 94, dgr], g7,

-CH,COOH, -CH,CH,~COOH, X+= -CH,CH,-OH 7} wlgkalstar, Huh wpdAsiAlE, $4 9%, #HE”r], -CH,C00H ©]

a

th HS wEAsAE fa dhelth.  EW, YA L REE 0, EE gdFolo®

5.1

GA9 L' & -R(R)-, 0-, K- 9 2 72 F o= oA, me ddFelr, R 2R &, 27 597



[0681]

[0682]

[0683]

3IHSdl 10-2020-0026323

oF a9, B4 1 ulA 6 9 A7), —(CH)n'-NHy, -(CHy)n'-COOH, T —(CHy)n'-OH ]9, R = 4

C

A s Wag 1WA 6 92U, n' = 0 WA 6 o Fgeln], n' i Aol 1WA 4 oln, 0’ =

9 0 A 4 oA, ' a0 D Wi, R ORR S BUsllE HA 2

A

R 2 R o] 92719 u, o] &77]:= R o glojAe] &717]s} Sdaa] sjals= - 7]o]t}. R 2 R o
~(CH)n"™NH, © 729 o], n' &= 0 WA 6 o F5olxw, uitdalAE 0 o] AL}, 5 3 A 5 o}y, E

& 0709 WE=ER 2R S BdaAE HA @t R® 2 R o] ~(CHy)n-COOH ¢ %9 o, n’ =

o

ol 1A 4 oA, whkAsAE 1 EE 2 ok, R LR o ~(CHn-0H o 72U W, 0 & g5 0
WA 4 o] ARt wpEASAE 1 E= 2 ot

2

R 2 R o=A utdeids, 4 94, og97], ol€r], -NH,, -CHCHCHNH, -CHCH.CHCHNH,,
~CHoCHoCHoCHoCHoCHoNH,, —CHoCOOH, —CHoCH,—COOH, —CH,OH, = —CH.CH,-OH 7} v}&A 3}z, ®u} utadAsiAE, 4
2 9, wWg”], -NH,, —CH,CH,CHsCHoNH,, —CH,COOH, —CH,CH,~COOH, -CH,OH, ¥ -CH,CH,~OH ©]t}. (SRRt A=
2 A 4 gAtolt).

R' 7} &4 1 A 6 o <A7]old, o] o+A71E R o glojde] <a7|e SdstA sjalsE o 7]olt).

R' 24 54 94 ms Wgozh s Asa, ok s a9l
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[0684] 27 o] -NH-(CH)n -L*-L'- & e Tz FAle 2,

~NH-CH,~

~NH-CH(-Me)~

~NH-C (-Me) -

~NH-CH,~CHMe-

~NH-CH(~CH,0H) -

~NH-CH (~CH,CO0H) -

~NH-CH (~CH,CH,C00H) -

~NH-CH (~CH,CH,CH,CH,NH,) -
~NH-CH,CH,~

~NH-CH,~0~CH,~

~NH-CH,CH,~0-

~NH-CH,CH,~0~CH,~
~NH-CH,CH,C (-Me) -

~NH-CH,CH,NH-

~NH-CH,CH,NH~CH,~
~NH-CH,CH,NMe~CH,~
~NH=CH,CH,NH~CH,CH,~
~NH-CH,CH,NMe~CH,CH,~

~NH-CH,CH,N (~CH,CO0H) ~CH,~
~NH~=CH,CH,N (~CH,CH,0H) ~CH,~
~NH-CH,CH,N (~CH,CH,0H) ~CH,CH,~
~NH-CH,CH,CH,C (=0) ~NHCH (~CH,OH) -
~NH-CH,CH,CH,C (=0) -NHCH (~CH,COOH) -
~NH-CH,CH,CH,C (=0) ~NHCH (~CH,CH,CH,CH,NH,) -
~NH-CH,CH,CH,~

~NH-CH,CH,CH,CH,~
~NH-CH,CH,CH,CH,CH,~

[0685] ~NH~CH,CH,CH,CH,CH (NH,) -

[0686] e E T
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06871 o5 % wEAes,

~NH-~CH,~

~NH-CH,~CH(Me) -

~NH-CH(~CH,0H) -

~NH~CH (~CH,CH,COO0H) -

~NH=CH,CH,~

~NH~CH,~0~CH,~

~NH-CH,CH,~0-

-NH-CH,CH,~0-CH,~

~NH=CH,CH,C (-Me) ,~

~NH~CH,CH,NH-

~NH-CH,CH,NH~-CH,-
~NH~CH,CH,NMe-CH,~
~NH=CH,CH,NMe~CH,CH,~
~NH-CH,CH,N(~CH,CO0H)~CH,~
~NH-CH,CH,N (~CH,CH,0H) ~CH,~
~NH-CH,CH,N (~CH,CH,0H) ~CH,CH,-
~NH=CH,CH,CH,C (=0) ~NHCH (~CH,0H) -
~NH-CH,CH,CH,C (=0) ~NHCH (~CH,CO0H) -
~NH-CH,CH,CH,~

~NH-CH,CH,CH,CH,~

[0688] ~NH-CH,CH,CH,CH,CH,~

[0689] & 5 F vk
[0690] wep vk s,

~NH-CH,~

~NH-CH,CH,~

~NH-CH,~0~CH,~

~NH-CH,CH,~0-
~NH-CH,CH,~0~CH,~
—~NH-CH,CH,NH-
~NH=CH,CH,NH-CH,~

~NH-CH,CH,N (~CH,CO0H) ~CH,~
~NH-CH,CH,N (~CH,CH,0H) ~CH,CH,~
~NH-CH,CH,CH,C (=0) ~NHCH (~CH,CO0H) -
~NH-CH,CH,CH,~
—~NH-CH,CH,CH,CH,~

(0691] ~NH-CH,CH,CH,CH,CH,~

[0692] 25 4 Ao
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[0693] R
~NH-(CH,) 5~
~NH-CH,~0~CH,~,
~NH-(CH,) ,~0~CH,-
[0694]
[0695] olt}.
[0696] 6. L
[0697] P L' = -CH- E= —C(=0)- o]t} 2a @A QoA aFEdA gy AFsc). AA L 7
e, -C(=0)- 7} B} v s},
[0698] DA NH-(CHy)n -L*-L-L° = A& Zo]2A] 4 A 7 A=te] AJZ Zo]ol Zlo] wpaAalAul, o< nlbas}
A 5 6 AR A Aolg 2 Hlolt,
[0699] B o] ga-okE ZFEAO|EE FF AE R o5 Fot P o] HehH T, NH-(CHyn -L-L'-L'-
NI-DX) 2 Vel 720 kg fRal7} feuo] 35 448 wddc. 2 uge) Fal-okr 257
JERRE fEe] §FYF mRE WARe FFPY FEARNE, WA NG DA NH-(CHn L=
2 el Txe L g 2FAA, 2del ohiwr)r) ¥ TE RS 2 3P FEA 5 5 AT,
3 wgAE 2 theel glolt
NH,~CH,CH,~C (=0) - (NH-DX)
NH,~CH,CH,CH,~C (=0) - (NH-DX)
NH,~CH,~0~CH,~C (=0) - (NH-DX)
NH,~CHCH,~0~CH,~C (=0) - (NH-DX)
[0700]
[0701] WS, NH-CH~0-CH,~C(=0)-(NH-DX) ¢] Aol & A Wol &= olnld Fx7F Eehgsty] diad, F71=
247 35l
[0702] HO-CH,~C(=0)~-(NH-DX)
[0703] 7F frElEE Aol Y. o529 FFEL B dyo] qA-oFE IFACES Ax FUAZAE blH
A3k Abas & gt
[0704] RS dAEFIoR B B W] FA-ofE ZFACIE oA, dv)e Pzl ofE-A T R [-
UL L NH-(CH)n -L*-L-L-(NH-DX) ] & &lo] 2&A7 o] wa=sig oo okB-YA T2
R, 1 GAY A AFFEA, 1A AFAZIE HAT, uEE s 2 WA 8 oln], nrh wig
AstA= 3 WA 8 o]},
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[0705]

~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y L-N)-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) ~ (NH-DX)
~(Succinimid-3-y L-N) ~CH,CH,CH,CH,CH,~C (=0)~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) ~ (NH-DX
)

~(Succ i nimi d=3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,CH,CH,~C (=0) ~(
NH-DX)

~(Succinini d=3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,=0~CH,~C (=0) - (NH-D
X)

—(Succi nimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH=CH,CH,~0-CH,~C (=0) - (NH
-DX)

~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~NH-CH,CH;0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) - (NH-DX)

~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,~C (=0) - (NH-DX)

~(Succ i nimid-3-y L-N)~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0-CH,CH
-0 (=0)~GGFG-NH-CH,CH,CH,~C (=0)~(NH-DX)

~(Succinimid-3-y L-N) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0-CH,CH
,~C (=0) ~GGF G-NH-CH,CH,~C (=0)~ (NH-DX)

~CH,~C (=0) ~NH-CH,CH,=C (=0)~GGF 6-NH-CH,CH,CH,~C (=0)~ (NH-DX)

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
~C(=0)-cyc. Hex (1, 4) ~CHy- (N-Ly=3~dimini ccuS) -S-CH,CH,~C (=0) ~GGF G-NH-CH,C
H,CH,~C (=0) ~ (NH-DX)
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[0706] o5 ZoA wr} npEAE AL, e ot}

=(Succinimid=-3-y [-N)=CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
—(Succinimid-3-y [=N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX
)
=(Succinimid-3-y L-N)-CH,CH,CH,CH,CH,~C (=0) =GGF G-NH-CH,~0~CH,~C (=0) -~ (NH-D
X)
~(Succinimid-3-y [=N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,~0~CH,~C (=0) — (NH
-DX)
-(Succinimid~3~y -N)-CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) - (NH-DX)
~(Succ i nimid=3-y L-N)=CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,0-CH,CH
,~C(=0)-GGFG-NH-CH,CH,CH,~C (=0) - (NH-DX)
~CH,~C (=0) -NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
-C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
-C(=0)=-cyc. Hex (1, 4)-CH,~ (N-ly-3~-diminiccuS)-S-CH,CH,~C (=0) ~GGF G-NH-CH,C
H,CH,~C (=0) - (NH-DX)

[0707]
[0708] 0ol A, oo Aot
~(Succinimid-3-y 1-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-D
X)
~(Succinimid-3-y [=N)=CH,CH,CH,CH,CH,~C (=0) GGF G-NH~CH,CH,~0~CH,~C (=0) - (NH
-DX)
~(Succinimid-3-y l-N)~CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
[0709] ~CH,CH,CH,~C (=0) - (NH-DX),,
[0710] 2o FgA-oFs FFACIE AofA, A s AdstE VA Txe, ASA Ve #F7 7 Fol
QoA VeEbd wptA g e AL AFToRN udAd FAS FHD S+ o ooh 0o WA
24 olate] Txo] AL wpEAsA ALEE 4tk ol pzo) zhche] A ske] AF Hojojn] . St

bgztel AT Pl
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[0711]

[0712]

[0713]
[0714]

[0715]

~(Succinimid-3-y L-N)=CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) -

- (Succinimid-3-y L -N)=CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
~(Succinimid-3-y-N)~CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,CH,~C (=0) -
~(Succinimid-3-y [ -N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,CH,CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) -GGF G-NH~-CH,~0~CH,~C (=0) -
~(Succinimid=3-y L-N)~CH,CH,CH,CH,CH,~C (=0) —GGF G-NH~CH,CH,~0-CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0~CH,CH,~C (=0) -GGF G-NH
~CH,CH,CH,~C (=0)-

~(Succinimid=3-yl-N)~CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0-CH,CH,~C (=0) ~GGF G-NH
~CH,CH,-C (=0) -

~(Succinimid=3-y L-N)=CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH
~C (=0)~GGF G-NH-CH,CH,CH,~C (=0) -

~(Succinimid=3-y L-N)=CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,0~CH,CH
,~C(=0) ~GGFG-NH-CH,CH,~C (=0) -

~CH,~C (=0) -NH-CH,CH,~C (=0) ~GGF G~NH-CH,CH,CH,-C (=0) -

~C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

-C(=0)~cyc. Hex (1, 4)=CH,~ (N-Ly=3=diminiccuS)-S-CH,CH,~C (=0) ~GGF G-NH~-CH,C
H,CH,~C (=0) -

olg TollA Bu ntEAsHA=, tael Aot

~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~GGF G~NH~CH,CH,CH,~C (=0) -

~(Succinimid-3-y L-N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) -

= (Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) -
~(Succinimi d-3-y L-N)=CH,CH,~C (=0) ~NH~CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,~C (=0) -

~(Succinimid-3-y L=N)~CH,CH,~C (=0) -NH-CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,0-CH,CH
,~C(=0)~GGFG-NH-CH,CH,CH,~C (=0) -

~CH,~C (=0) =NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) -

~C(=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) -

~C(=0)-cyc. Hex(1,4)~CH,~ (N-Ly-3-dimi ni ccuS)~S~CH,CH,~C (=0)~GGF G-NH~-CH,C
H,CH,~C (=0) =,

~(Succinimid=3-y l-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,-0-CH,~C (=0) -
~(Succinimid=3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,-0-CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,~C (=0) ~NH~CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH
~CH,CH,CH,-C (=0) -,
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[0716]

[0717]

[0718]

[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

[0726]

[0727]
[0728]

[0729]

[0730]

ZIHSd 10-2020-0026323

tgom, ¥ owwe ok 2FAE B o Az F0Ae guAd Az e s dwa
EE, olstel oA, SRS UEny] S8, 7 wga ol uehl: g WMES Agwt. 3
(D o B, TEEE (D) Fom F@d. ® olgl olge] s 3l deNE FUs
714 gk

2 (D) = yehlis ZA-E ZFA0IE 5, Heduas At dAe d7 Fx7F Addetal e A

[3}eh4] 48]

AB
o2 P i a b ¢ 33 1 2 P 1 a b ¢
L-L »L-NH~(CH2)n -L-L-L -(NH-DX) ———————>  AB-L-L-L —NH—(CHZ)n -L-L-L-(NH-DX)
2 1
[4 %, AB & &Xafolugdr]2 2= A2 Yeha, L' =, L 2 Yehle 97 720 oA, 97 wu
o] wreolu]d ] (the 4)
[8}814] 49]
O
—N |
0

2 8 FzolAY (o714, B2 97} AF Bejolth.), Ei wte] @wzle] ®© Pxe PAS e,
I —(Succinimid—3—y1—N)—(CHg)n2—C(=O)— o] o] -(Succinimid-3-yl-N)- Fio] wojmdr|2 ¥ 7],

1

gt Lo o149 ~CHC(=0NH-(Cll)n -C(=0)- o] w@ere] wjgalo] SzAsieo] FolA|Eolu=r) ),

Halogen-CHsC(=0)NH-(CHy)n ~C(=0)- 7] jebdict, = -(NH-DX) = the 2

=

=, 5 1
A di&l Age FREA V1A JANE, ojFS AWE gk HH VARA, AARE dE Fx F
ol A Aol i3 H5Ui7r AFsta e AU BTt o] A& olate] Az W] Are oA
T sdsit. ]
S, &k Wl 9E dFE e SFEE (2) 9, sxIo=dr|E Ze A (Ba) &
HeeA o2, dA-FE FFAE (1) & AxT = Ao
sax3tol=gV|E Zhe A (Ba) v A FA9 WHeR A& 4 vt (Hermanson, G.T, Bioconjugate
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[0731]

[0732]

[0733]

[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

[0741]

SIHS31 10-2020-0026323

Techniques, pp. 56-136, pp. 456-493, Academic Press (1996)). dE Eo], Traut's A %S dA 9] ofn]

wrel AEAIZIT 5 N-sAloju dS-oA - E] @ Tl o] ER-E A9 ofv| el ZEAIRL §-, sfo]=sA
opRlS AEAZT ; N-SAlolwH3-(F Y ) 2RI Qo] EE AEAIX F, FAAE LA

Bl REelE, 2-HEREES, ER2-7IERA ) E2AALN (TCEP) 5o SdAE A

FA U QAR viEols ARS BUste] Exol=YrE YYAUY S5 PES E

2 ¥HEE 44

TAAHeRE, SdARA TCEP &, FA W AAF "evtol= g /il sl 0.3 WA 3 & FF AL,

Ao EAE ¥ % &

sHA gkl d AAE

od A E o}l <
gy%ouoi

A1, A

_,d_,
M o
[}

5o, exdle|l=dr|E zhe A (3a) ¢ 19, 2 WA 20 & 9] SFE (2) & AHEete], A 1 0
g2 ) WA 8 Ae ofEo] A9d @Al-ok= FFACIE (1) & A= + Y TAA SR, &3]
=S Zte A Ba) & sk g5, seke (2) & &M &S Hrlete]l weA7IY "

oJ71M, dFNoBAM =, MHEMUEF &, AMUEFOIY TAUEF & ol&shd dAr. HES Al
o] pH = 5 WA 9 o, Bt} npeAEA= pH 7 Ftoll A whEAl7IH H shgh= (2) & &A= &
2xs, dedsZAs (DMS0), vHEEFo= (DNF), twEotdEctn= (DMA), N-HwE-2-3]2]= (NMP)
<o 7] SvlE AHEE 5 JiY sheE (2) & AR 7] B &S, EZSolE-YIE ste A
(3a) & Xt 45 l 1 lHX] 20 % v/v & F7yste] RbgA7IH Hrt. ghe 2= 0 WA 37 T, B
o obrEe A= 10 WA 25 T oo, whg AIZEE 0.5 WA 2 AlRkoltt HEe-2 wRkg-o] BekE (2) 9
S Ele Aokl 4 3 AdgAziemy F5d 4 Qv & g Aok, dE =0, Al=EHR]
E= N-opAlE-L-A|=HIQ1 (NAC) ©]H. o pAHoR=, NAC &, AHEE stk (2) o e, 1 WA 2
= G Hd7reke], A2lA 10 WA 30 & QlFfHlolEdte A wes FRE F UY

Az FgA-FE ZFACE (1) 2, o5ty F& 2Fd s &%, Wy w3k, GA, IA w2 2 A 1
A e A AFS SAHES A, FA-GE FFACIE (1) 9 $AS AAE § dr

TE 27 A A S FA-FE ZLFANE FEA9 wF

Amicon Ultra (50,000 MWCO, Millipore Corporatlon) o] &7] Yol A =& FgA-2FE ZFAOE NS Y
3, 947] (Allegra X-15R, Beckman Coulter, Inc.) & AF&38F A Z=F (20006 W= 3800G oA 5 =] 20
7 44 o2, A S FdAl-oE A ]E |ANEs FFHI).

Te 2B 1 gAY vE FA

UV 57 7] (Nanodrop 1000, Thermo Fisher Scientific Inc.) & AF&3te], wlo|A A Wol| wet, A
T FAE AA . 21 wjof], dA|ulc} Aoldt 280 nm &3 A4~ (1.3 mﬁmgi1 cmi1 WAl 1.8 mﬁmgi1 cm

Sephadex G-25 B#|E AF&3%F NAP-25 Z-7] (Cat. No. 17-0852-02, GE Healthcare Japan Corporation) <, veo]
A Aol W] wel, G3HEEF (137 mM) L od#Atolyl 4 ofAEAF (EDTA, 5 mM) & ¥sh= <4tk
N (10 mM, pH 6.0) (¥ A4 PBS 6.0/EDTA &}ar A gh}, ) o2 HHYHsIAFT. o] NAP-25 Z+& 3o
M, A 89 2.5 m 5 P& F, PBS 6.0/EDTA 3.5 m¢ = §EFA17 & (3.5 m) & EFHIAG. °
s 3% 2 A o 9 sFsta, 3% 2% B & AMgst A sXe SAHES xS Fd, PBS

[e} =1
6.0/EDTA & AF&3slo] 10 mg/ml & A & 243,

o o

TE 2% C2 ¢ FA vy na
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1

4

1

[0742] Sephadex G-25 ©A|E AFE-3F NAP-25 Z+5] (Cat. No. 17-0852-02, GE Healthcare Japan Corporation) <, o]
A Ao Wil wel, AU EF (50 mM) % EDTA (2 mM) & E83t= A4F =9 (50 mM, pH 6.5) (H 3
Aol A PBS 6.5/EDTA 2t A&t}.) o2 FEH3AZ . o] NAP-25 Z¥l ¢ /g, A F&d 25 w &
el F, PBS 6.5/EDTA 3.5 mb & &&A171 & (3.5 m) & 3 ). o] FRS FF F7 A o o3l
&, ¥ 27 B & AMRete] @4 wRe SAHS E‘Ah‘z} Foll, PBS 6.5/EDTA & AM&3l4 20 mg/ml =
A s 243,
[0743] 5 22 D1 0 FA-GFE ZFA0EY A
[0744] AlBE = QA ¢k (PBS 7.4, Cat. No. 10010-023, Invitrogen), Q3IHEHF (137 mM) & FE&st= Qi
EF &= (10 mM, pH 6.0 ; ¥ HA|AolA PBS 6.0 && ﬂﬁhﬂr ) =& Sorbitol (5 %) S ¥l oA
EAF 93l (10 mM, pH 5.5 : ¥ WAlAolA ABS gtal HFth. ) F o] gkl ow NAP-25 ZHS & 3hA
ZATh. o] NAP-25 Zr#o)l, dA-oE ZFAo]E HkE S8 '%“ (¢F 1.5 me) & ¢la, "ol 74 <go &
FHoR FEAFloRZN, A s EFH . o] ¥3 &S thA] NAP-25 7“3401] a1 gpFHo= §
ZA171E A o3 ZA 22AES FA 2 WA 3 3 wEgemy, wZAgte] %E HAY ARA sFE (EFx
(2-7t2 5 Ao E) E2U G4 (TCEP), N-ofHE-L-AlZ=E0 (NAC), HWEEZAIE) & AAZ dA-4E ZF
ACIEE It
[0745] 2E 2B Y-k 2FA0IE oM GA = % A 1 BAY o2 A 2Ase] 24
[0746] SFA-FF ZFA 0l Eo] glojH e Ad oFE Fii, FAl-oFE ZFAlE F&A9 280 nm % 370 nm 9] 2 ¥}
ol dojAe IV FHEE SAHT o sy ArE AAFozZHN, A= 5 vt
07471 o= shgel gloiMe] A FYEE A ol EASE BE F5 39F FY Pol FAR [FYw
] Aol A, GG kel FRAMIM AT dold, FA % kel B FY Asol Mabsh glvkn 1A
W, A-FE ZFAIEd ojAe A = E GE ke s]9 AR YR
Asgo=Ap 250t As 230= €p, 280Cpt+ €4 250Ca A (1)
A37O=AD, 370F A, 37 = &p, 37OCD+5A, 370Ca Al (2)
[0748]
[0749] 714, Aggo 2 280 nm o] YAA L] EA-FE FFACE FENe] SHEE YERNIL,
Hel gal-ckg BFA0lE Fgole] FPEE GehlIL, Ay no < 280 m o QoIS B9 FFEE ek
L, Ay g 370 mm o QloiA e @AYl FHEE UERNIL, Ay e S 280 mm o ol A9 e
’E—%E—g‘ ‘/}E]rlﬂ Al), 370 < 370 nm Oﬂ 9»1101/*19] %‘T‘H]O]E @:rLiﬂg] _g_%]-l]:_% ‘/}E]rlﬂ—ﬂ
Rolx o] A <] 53 AFE YR, ey 50 < 370 nm o JAAA ] FA & FF A
D 28()% 280 nm Oﬂ 31°1A14 H]O]E @:rLiﬂg] = —E—%} ATE €p, 370 ==
AolE AFA] B FF A5E Yehlla, ¢ & FA-GE 2
GA-oFE 20 QolH FE FEE vheharh,
[0750] 047]}‘1, €A, 280, €4, 370, €D, 280, €, 370% /\].xJoﬂ ‘1_7':‘1]6]’ %}C (74]
%‘%ﬂ) 01 A]’%‘%D}. "4]?3: , €A, 280 %, 807-4]9]
(Protein Science, 1995, vol. 4, 2411-2423) o] 93] FHE 4=
ep. w0 B oep a0 =, AMESE AIE AFAE o=
SHFoEM, YWE - uloje] WH (FY% = B = x ¥ FY
= FA-ok= ZFACIE FE&A Ay R Ay & SAHIL,
WS ES0=2HA, G2 G E T7E F U =gk G
% 4 e,
Az B 1o dojAe A (2) 22 YEidle 3§EelAY

[0751]

A57() = 370 nm Oﬂ 9310']

TEE
Al E 549
€A, 280 o 280 nm oﬂ

o=
TE
370 nm °f YojAe EF

SENES
230 Ed QojAel B BEE e
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[0752]

[0753]

[0754]

[0755]

dN— (CHo)N?-C(=0) L2 LP-NH-(CHz)n' La-LbLe- (NH-DX)

O

Halogen-CHzC (= O)NH-(CH2)n-C{=0)-L2-LP-NH-(CHg)n'-La-Lb-Le- (NH-DX)

1 2

ZIHSd 10-2020-0026323

A7l A ZE a0, 0, UL L LR L o] gole ulel gon L= okEale] Ad He)7} wu}.

osh e ¥ owe BB Alxel §88 FHAA v

~NH-(CH,CH,0)n ~CH,CH,~C(=0)- o] AL} @A do

= _NH_CHZCHZ_C ( =0 ) -, NH_CHZCHZCHZ_C ( =0 ) -, _NH_CHz_O_CHz_C ( =0 ) -

)
A,

0 BAE, Ao 2 ux 5 ou, L=

19, 0" = 2 WA 4 oln, L' = GOFG o™, -NH-(CHy)n'-L'-L’-L'-

7} mhgsith. O Halogen ©.2AE BE i 29E7h npgrgsi,

2 o3ty AL dAE F Ut [o7]A],
pyrrol-1-yl 7]) & <n|gtt}].

(maleimid-N-y1)

_79_

[e]

T

Zefofv]

, =X -NH-CH,CH,-0-CH,~C(=0)- o] F& F%

olg9] stetEel tisl TAA L

=

]

(2,5-dioxo-2,5-dihydro-1H-



[0756]

(maLe imid-N-y ) ~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) ~ (NH-DX)

(maleimid-N-y ) ~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y 1) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) ~ (NH-DX)
(maleinid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) ~ (NH-DX)
(maleimid-N-y L) ~CH,CH,~C (=0)~GGFG-NH-CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) ~ (NH-DX)
(maleimid-N-y ) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y L) ~CH,CH,CH,CH,CH,~C (=0)~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y 1) ~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,~C (=0) — (NH-DX)
(maleimid=N-y ) ~CH,CH,CH,~C (=0)~GGF G=NH-CH,CH,CH,CH,~C (=0) ~ (NH-DX)
(maleimid-N-y ) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,~C (=0) ~ (NH-DX)
(maleimid=N-y L) ~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX)

(maLe imid-N-y 1) ~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y 1) ~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,CH,CH,~C (=0) ~ (NH-DX)
(male imid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G~NH~-CH,CH,CH,CH,CH,~C (=0) - (NH-DX
)

(maleimid-N-y L) ~CH,CH,~C (=0)~GGF G~NH-CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y 1) ~CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,CH,CH,~C (=0) ~6GF G-NH~-CH,~0~CH,~C (=0) - (NH-DX)

(maleimid-N-y L) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y L) ~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

(maleimid-N-y ) ~CH,CH,CH,~C (=0)~GGF G-NH~CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-yL)~CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,~0~CH,~C (=0) - (NH-DX)
(male imid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid—N-y L) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH~-CH,C
H,CH,~C (=0) - (NH-DX)

(maleimid-N-y)~CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-
NH-CH,CH,CH,~C (=0) - (NH-DX)

_80_

ZIHS3d 10-2020-0026323



[0757]
[0758]

[0759]

[0760]

[0761]

[0762]

[0763]

[0764]

[0765]

ZIHSd 10-2020-0026323

(male imid-N-y L) ~CH,CH,~C (=0) ~NH-CH,CH,0-CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,~C (=
0)~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

X~CH,~C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

X-CH,~C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
X=CHy=C (=0) ~NH-CH,CH,~C (=0) ~GGF G~NH~CH,~0-CH,~C (=0) - (NH-DX)

X~CHy=C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH;~C (=0) - (NH-DX)
X=CHyp=C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,~C (=0) - (NH-DX)

X=CH,=C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) — (NH-DX)
X~CH,~C (=0) ~NH-CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
X=CH,~C (=0) -NH~-CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
X~CH,~C (=0) ~NH-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
X~CH,=C (=0) ~NH-CH,CH,CH,CH,~C (=0) ~GGF G~NH-CH,CH,CH,~C (=0) ~ (NH-DX)
X~CH,~C (=0) ~NH-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~-CH,~C (=0) - (NH-DX)
X~CH,=C (=0) ~NH~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
X-CH,~C (=0) ~NH-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
X=CH,~C (=0) ~NH-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) - (NH-DX)
X~CH,~C (=0) ~NH=CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
X=CH,~C (=0) ~NH-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

o

o714, A T X & BE 44 = ge= 4

8 A e, olBe] nE HYE L 20E APRE B
F Az FAARA HFHA AT = Ak
=

‘...(

EE, 2ol Es

21 (1) 2 Yepdles dA-oFE ZFAI01E F, Ao Ago] ofn=r|2 A, EooHE AFS HA el 2
= AU, FAHeRE LA 7t —C(=O)—cyc.Hex(l,4)—CH2—(N—1y—3—diminiccuS)—S—(CHg)nﬁ—C(=O)— o] F%9l
AL 37 gl oM E Az 5= ).

[shet4) 52]

»
AB-L
2 p 1 a b c 3b 12 P 1a b ¢
CoCNR (e UL NHDY) s AB-L UL -NHH(CH)n Ll -L-(NH-DX)
2a 1

[4 %, AB-L = A9 97 L o] Adalm, = L o wto] N-Zaoluds]® WMad 7|2 UEhhA R,
TAA o 2= AB-C(=0)-cyc.Hex(1,4)-CHy-(N-1y-3-diminiccuS)- o AoJA], -(N-ly-3-diminiccuS)- 7} = o]

WEhe - zo|t. L & webo] m20E7]7F B HS-(CH)n ~C(=0)- 715 Jehfi, AB & A2



[0766]

[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

[0773]

[0774]

[0775]

[0776]

[0777]

[0778]

[0779]
[0780]

[0781]

[0782]

ZIHSd 10-2020-0026323

dygolndr|E ztE= 3A (3b) E ZHA FA9 whHoer A& 9t} (Hermanson, G. T, Bioconjugate
Techniques, pp. 56-136, pp. 456-493, Academic Press (1996)). dE Eo] oluiy], Ffo|=FA7]9}9)
AL 7 Zyondr]|E zte Salolnd-4-(N-Zg o|n EWe) A Z 2 I A-1-7L 2 B A o] E (SMCC) &
o] 2 I BAE =9 ofuxrle ZAEAIA L oMErE EYdte T WHE B 7 AR, o=
A e

N

A o], olwrlol Uig weH PRI, Bevlel U@ Wy PEe AR 2GS sdEelw ndds
A AR 5 ek o7l ool Wg WA FEe B4 osuE, olmselxHE Folw Ha,
EOEE e Re weelnd, dRAselAY, BRANL, vopbat tEeveld Folw Hrh

AT AT ofrlmare] ofpliwy] Ei 5217, 53] opvlwlel gloA olrlE AFE RSl YAE T

\__ ]-
wHomA, WA Aol weAN e HFEe e 4

Ay
>
S
£
ot ol

(4 =, Q1 <2 (Pyrrolidine-2,5-dione-N-y1)-0-C(=0)-, (3-Sulfo-pyrrolidine-2,5-dione-N-y1)-0-C(=0)-, R-
0-C(=N)-, TEx 0=C=N- & e, Lla— = -cyc.Hex(1,4)-CHy-, 44 1 WA 10 o <Ad>], #Hddr],

~(CHy)n'-C(=0)~, —(CHy)n""~NH-C(=0)-(CH,)n' ", = —(CHy)n —NH-C(=0)-cyc .Hex(1,4)-CH- 2 UEh) 2

Q"= (maleimid-N-yl), 3271 92}, = -S-S-(2-Pyridyl) < JehAw, R' = 824 1 W% 6 o 227,
n'E 1 X 8 9 A5E eI, 0 0 WA 6 9 A, 0= 1 UA 6 9 A5E Yehdd]

o2 YehdlE 3EEelH Hr.

7]4, R &ad 1 U 6 o 47]eld HAw, moh kg sAs Wgy] £ ogr]e|t

L™ o glojre] byl 2, Bad 1 WA 10 9 AHold wr}, A 2AE, 928 WE, s
oJ Aololw HA|ut, vhe}, Wi wlefe] Aol mr} whghA s

la

24 wEe AL, —cyc.Hex(1,4)-CHy-,  ~(CHy)5NH-C(=0)-cyc.Hex(1,4)~CHy=, ~-(CHz)»~NH-C(=0)-CH-,
_(CH2)5_NH_C(:O)_(CH2)2_, _CHQ_, _(CHQ)Q_, _(CHg)g_, _(CH2)5_, _(CHZ)IO_y —(para—Ph)—, —(meta—Ph)—, —(para—
Ph)-CH(-CHs)-, —(CHy)s—(meta-Ph)-, =+ —(meta-Ph)-NH-C(=0)-CH,- & & + <

Q 24 wEAsAE (Pyrrolidine-2,5-dione-N-y1)-0-C(=0)~ ¥, Q" = (maleimid-N-yl) o] wlgh= &},
Havtol= AdS d4A71axt & wol= -S-S-(2-Pyridyl) & AH&shd .
1714, (Pyrrolidine-2,5-dione-N-yl)- & Th& 2]

[3}38h4] 53]

0
N_.
0
o7 Yehle A AR A3 B9190 7]o]H | (3-Sulfo-pyrrolidine-2,5-dione-N-yl)- & t}2 2]

0
HO. N—
5o

_82_



[0783]

[0784]

[0785]

[0786]
[0787]

[0788]

[0789]

[0790]

[0791]

[0792]

[0793]

[0794]

[0795]

[0796]

[0797]

[0798]

SIHE3D 10-2020-0026323
o2 YehE i A7 28 399 Vleln, o] #EAL YEYE, YEEY, ZEES 4T F i, vt
B8 A= HEFAIH, cye.llex(1,4) £ 1,4-AF2ddA07 S
(maleimid-N-yl) & 2 2

[sFet2] 55]

o7 yehs, da A7 A3 #9971,

(2-Pyridyl) & 2-9gi€d7]E YeEhHaL, (para-Ph) + I dd7]E YERNAL, (meta-Ph) & wlEEdAY] S
e,

ole} & FFERA odE Bol, FExHZANoMI-4-(N-Zolndue)AFEAA-1-FF2HA YOI E (sulfo-
SMCC), N%A]ﬂ%4(Nmﬂ1ﬂ%ﬂ%)M% i&lﬂfﬂﬂ(&ﬂﬂﬁﬂﬁiﬂ1E)@owmxlr%ﬂ
oju|d S E|FHAN-SAl o] o |2 (KMUA), y-Lrelo]m g el ZaN-Salojuj o ~H E (GMBS), e-Zeo]r]
%ﬂJE4N&ﬂtEN%*]ﬂtl*ﬂ (EMCS), —m11ﬂ%ﬂi%— N-3lo| EZ A SAalo]m] Eof 28 2
(MBS), N-(a-% 11ﬂ€®ﬂiﬂ) Mol Eo 282 (AMAS), SAlolnd-6-(B-Telolnd 2] oln=)d)
Abiol o] B (SMPH), N-% 1ﬂ€4mJ’Hﬂ€ﬂ4)T%ﬂlE(W%)N(rm11ﬂ€ﬂ$ﬂ*ﬂﬂml
E(WH)Iﬂ%*]ﬂ%4(L+—4W%)ﬂﬂiﬂiﬂ]E (SIAB), N%Alﬂ%oozﬂwﬂ1E(Mm
ZAlolug B Z HolAH o] E (SBA) N-4 WEB(HEU@&EMME)MEAO%]E (SBAP), N-% ]ﬂ%—
3-(2-9 Y EUE Q)X 2T o] E (%WL g Nolw e S A 7FE W d - aﬂ%,a(zﬁﬂ%ﬂHO)EEﬂ

(SMPT) 52l 3teteoltt.

-
Y
_&4
o
u
rlr
£
it
il
o
2
S
=2

s, 2 WA 6 22 SMCC =, pH 6 A 7 9 <Xk kF
AL mE 1 WA 6 AIZF vSAIZI o R SMCC ¢ &4 o 2B 27} 3 A|e) wkeste]l DoY)
(3b) 2 95 5 U, doj A (3b) & 81719 &% =2 D-2 o & AAste, oS

% 22 D2 0 Ao E4-(N-Eelolm i E)-A| S 2 F-1-7t= A gl o] E (SMCC) F=A18t Ao A

PBS 6.5/EDTA & NAP-25 Z+§l& ¥ 3AIZ T}, °] NAP-25 Zloll, Salojvd4-(N-eo|vdre)-A 2=
Ad-1-7h2 5 A ol E (2 WA A SMCC 2har Ageh.) FEAst FAE Edete e (9F 0.5 m) &
elar, dolA JrAe] Fo] gFdor SEAPoRN, FA TS BF, GAE LA

GAskel Aol AFHE FA obvlwrli N G opvliey] R/EE A W7 2 obvlwsleld HAw

oJER BAHE A9E Gtk ES AW A7 2 S olgdte] daHE AFS ANA A%
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[0799] o] gAl-ofE ZFAIEE Axd] T SHARA 7Y FxE 2
n = 1 WA 10 ¢ AgeolAwt, upeEAsiAE 2 WA 8 ofv, Bt} H}%‘J—lﬁhﬂ—b A 8 oltt.).

[0800] [3}8h4] 57]

rlr
Johy
o
il
rlo
v
oo
i
.
v
>

ol e

M30-H1-L4P M30-H1-L4

o)
P P
© n o n

anti-CD30 antibody o anti-CD33 antibody
N Y . .
O
anti-GD70 antibody o
NN
O

[0802] E3 weko] wMEtEY|7E | I o] sgtERA = o]ste] A

2 (0]

[0801]

o
il
>
30
v

HS-CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

HS-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

HS~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)

HS-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
HS—CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) = (NH-DX)

HS~CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) ~ (NH-DX)
HS-CH,CH,CH,~C (=0) ~GGF G-NH~CH,~0~CH,~C (=0) - (NH-DX)
HS-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)

HS~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

HS~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,=0~CH,~C (=0) - (NH-DX)
HS~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,=0~CH,~C (=0) - (NH-DX)
HS-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

HS~CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G=NH-CH,CH,CH,~C (=0) - (N
H-DX)

HS~CH,CH,~C (=0) ~NH~CH,CH,0-CH,CH,0-CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C
(=0) - (NH-DX)

HS=CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,~C (=0) ~GGF G-NH-CH,

[0803] CH,CH,~C (=0) - (NH-DX)
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[0816] 7o) FiE FEE Zke B Iyl SFERAE st AE 5 7 A
(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)~CH,CH,~C (=0) -GGFG-NH-CH,CH,~C (=0) -
(NH-DX)

(Pyrrolidine-2, 5-dione-N-y ) -0-C(=0)-CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,~C (=0
)= (NH-DX)

(Pyrrolidine=2, 5-dione-N-y)-0-C(=0)-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C
(=0)-(NH-DX)

(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)-CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH
,~C(=0) - (NH-DX)

(Pyrrolidine~2, 5-dione-N-y)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH
,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y 1)~0-C(=0)-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0
)-(NH-DX)

(Pyrrolidine-2, 5-dione-N-y 1) ~0-C (=0)~CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C
(=0)-(NH-DX)

(Pyrrolidine-2, 5-dione=N-y 1)-0-C (=0)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH
»~C(=0)-(NH-DX)

(Pyrrolidine=2, 5-dione=-N-y 1)=0~C (=0) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH
,CH,~C (=0)~ (NH-DX)
(Pyrrolidine-2,5-dione-N-y1)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH
,CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine=2, 5-dione-N-y)~0-C (=0)-CH,CH,~C (=0) ~GGFG-NH-CH,~0~CH,~C (=

[0817] 0)-(NH-DX)
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(Pyrrolidine-2, 5-dione=N-y1)-0-C (=0)-CH,CH,CH,~C (=0) ~GGF G-NH-CH,-0-CH,~C
(=0) - (NH-DX)

(Pyrrolidine-2, 5-dione=N-yl)-0-C(=0)-CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,-0-CH
,~C(=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,~C (=0) -GGF G-NH-CH,-0
~CH,~C (=0)-(NH-DX)

(Pyrrolidine-2, 5-dione=-N-y1)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -GGFG~NH-CH
2~0-CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5~dione-N-y}-0-C(=0)~CH,CH,~C (=0) -GGF G~NH-CH,CH,~0-CH,-C
(=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)-CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH
~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)~CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0
~CH,~C (=0) - (NH-DX)

(Pyrrolidine=2, 5-dione-N-y)~0-C(=0)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH
7~0~CH,~C (=0) - (NH~DX)

(Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G~NH-CH
,CH,=0-CH,=C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,

CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-di one-N-y 1) =0-C (=0) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,

CH,0~-CH,CH,~C (=0) ~GGF G-NH~CH,CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)-CH,CH,~C (=0) -NH-CH,CH,0~CH,CH,0-CH,

CH,0~CH,CH,0—-CH,CH,~C (=0) =GGF G-NH-CH,CH,CH,~C (=0) = (NH-DX)

[0818]

[0819] 4. Az I 4

[0820] o]de Az WA AFL3 F7HAIC A (2) EE (2b) B YEhE 3EE 2 259 i FeEE 9
A5 £ 317 Wl od Az = Ut
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NH_-DX
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\L P -NH-(CH )n -L -L -L -OH
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b ¢ 1 a b ¢ 3
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i a
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6
2 p
\L P L -OH
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1 a b ¢
NHZ—(CHZ)n -L -L -L -(NH-DX)

1
P -NH-(CH )n

2 P 1 a b ¢ 3
P-L -NH—(CHZ)n -L-L-L-OP

7
2 P 13
\L P-L-OH NH_-DX v l
8

4 U NH-cH - oM
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P L NH-(CH ) LU (NH-DX) 2

14
9 P 1 a b ¢ 3
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sae (21) & e (20 o BEY) P & AAFeRH AT £+ Ak VA, P oA dAHEe e
A7l BEARAE, BEAD A Az P 4 o AAYA, o] e ofvlwr]e BEv] P gt sh2s
A7l w7 Pl eld i me 2R AAT 4 Qe wEvI9l Aol wEgsh.  olg 5o, P
b o-ERoeddiRS Az lel0], P o] WAV 2% 5& gEH HerA E & Ak, aFe
wEo)E opywy] 9 Ah2EAY)E usshs g 44 ol we A4 dued g1, a5 Rl A

AZRAN (27) & DA AaHZ, BF ATFE, EE 4 BRAE FoR fuaw, A7 EAS, HuE
(4) 2 259 gy A8 9 AR EZHN FFE (28) & Axsta, o F3HE (28) 9 RoY
’ : 2 wEs] p

& flar, WA AozA Ax Wy 4 oA 7 oprler]e] BEVIE 5 glal, T HEV]S] Al 9l
M= B 7]el] w Aot & Adeety Hrt. 3hekE (29) oF SFHE (30) of whgellAE, HE =
el FgHom AREEE W Alofelu S F&etu Hrt 3719 ez Axd geE (100)
= y k. (D) 2 /=2 + Ao,

of, A W 4 o AAY Ax E20A (2) 2, o0 =1, L'=0, 2 L= R(R) 9 3FE (20) ¢ AZ
A

Wi dis dAlE] 7] gt A (20) 2 YEHE 38E, 2 F =5 259 e F £ 37
W o® Azxs 4= vt
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L"-1>-0H
E§EsS S (11 g§E3S BtS
p8.7.0p% —————————— H-2-0P° ——o— M| 2-2-0P® ——— LV|%Z-0H
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H-X-NH-CH,-0-CR?*(-R*)-C{=0)-{NH-DX)
(29)

LML %-LP-NH-CH,-0-CR(-R%)-C(=0)-{NH-DX)
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CR 2R e A B98 AL eI, 2 = 1 WA 3 A obnmitom o] o=
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o Uehit AT SRR B W FA-ofr 2FAoEd Axel deid 8% Az T Rt

, A7 Ao 9o, Q = (maleimid-N-yl)-, HS-, X-CH,~C(=0)-NH-, %=+ (Pyrrolidine-2,5-dione-N-yl)-0-

L™ & -NH-(CH,~CHy-0)n ~CH,-CH,-C(=0)-, H: wadS Y,

714, n' = 1 WA 6 o F5E e,

L' 2 WA 7 9] ohulmatoz 745E HE= 2718 dehia,

n' &0 WA 6 o B5E vehla,

L' & -C(=0)-Nil-, NR'-(Cll,)n' -, -0-, %+ whAFS vehy,

G714, 0’ & 1A 6 ¢ J5E vehlm, R Fa 94, $as 1 uA 6 ¢ 237], ~(CHn —C00H,

= -(Cl)n™-0H & JERIAT, n° & A5 1 WA 4 2 Jepla, n &= 1 A 6 o A58 Y,

‘W R e 77 Eyhon, fa 92, ©aa 1 A 6 9 %77], ~(CH)n'-NHy, -(CHy)n'~COOH,

9
)
R
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= (CH)n'-0H 2 YT, R = 54 97 w2 844 1 A 6 9 24712 Je1, o' = 0 A 6 9

458 el o’ & A% 104 4 F dEa, o & 450 1WA 4 & deiAR, o b o 9
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K2R e sdse 94 2,
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o7 YefE F+x9 7] (2A 9x7F 2% H9) o)1, (Pyrrolidine-2,5-dione-N-y1)- & T} 2]

[shet2] 68]
0
N—

0O

oz Y= 72 7] (A4 dA7E 29 59D o, -(NI-DX) = ts 4

o2 YehgE 729 7] (1 9A19 olvxr]e] Ax A7 A3 F9)) o]t}

Az FRARAE L7 -C(=0)- Q1 3gEo] npaka s},

w, o fEE WAt MU, 24, B, d4, AEER, A, 2REN, a2 Eidq
AEE e opnwmatom ol FolAt ohulwt 27191 el Az FHAZA vigAS.  olsh ge Ay
= A7) F, U7 4 09 olrletton TARE AHE 471 $38e) Ax FAARA wddst, n

b Ao rE, L 7h G6RG- 9 SHEHEol Az FARA nhRs,
Sl —NH—(CHz)nl—La—Lb— 24+, -NH-CH,CHy-, -NH-CHoCHyCH,—, -NH-CH,CH,CH.CH,—, -NH-CH,CH.CH,CH,CH,—, -NH-

CH,~0-CHy=, -NH-CH,CH,~0-CH,~ 91 3}3tEo] Az Z7HA|=A updxlsla, B} ufdAstAE, -NH-CH,CH,CHy-,
-NH-CHo-0-CHy—, FEE -NH-(CHy)o-0-CHy,-C(=0)- <1 3}3+&-o]t},

n' AR, 5ol 2 UA 6 9 BFEel AR FAAEA g,

2a

" & wagolAY, 0’ /b 459 2 WA 4 o gEe] A% FHAA vk sk,

T, Q 7} (maleimid-N-yl)- <1 7%, n 7} Aol 2 YA 5 o], L 7} Ao —NH—(CHZ)nl—La—Lb— 7}

-NH-CHyCHy—, -NH-CHyCHoCHz—, -NH-CHCH.CH,CHy—, -NH-CHyCHoCH.CH2CHy—, -NH-CH;~0-CH,—, H=+= -NH-CH.CH,~0-CH.-

Jl Bgh=ol Alx THAEA w s woh whbA S A, -NH-(CHy)n -L'-L'~ 7b ~NH-CH,CHy~, -NH-
CH,CH.CHy~, ~NH-CH,-0-CHy~, T3 ~NH-CH,CH,-0-CH- 91 3}3HEo]t}, wE o b Ao 2 w5 9l shEE

o] whgalu}.
w3k Q 7} (maleimid-N-yl)- €1 729, rlQ 7} A9l 2 WA 5 o]H, LZa 7} —NH—(CHz_CHz_O)H5_CH2_CH2_C(:O)_
22, 0 7F A5 2 WA 4 o)W, -NH-(CHy)n -L'-L’-= 7} ~NH-CH,CHy—, ~NH-CH,CH,CH,—, ~NH-CH,CH,CH,CH,~, -NH-
CHoCHoCHoCHoCHo—, ~NH-CHy—O-CHy—, FE3 -NH-CH,CH-0-CHy— 91 8}8HEo] Az F7h 4|24 waxsid. no upe

A, n 7 A4l 2 EE 4 o FFEoly). tEk -NH-(CHy)n -L'-L= 7} ~NH-CH,CH,CHy—, -NH-CH,~0-
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CHy-, HE¥ -NH-CHCH,~0-CHy- <1 3h3hEeo] wpghalsirt.
Q 7FHS- 9 A%, 0 7k AFel 2 WA 5 oled, L b whAagelw, -NE-(Ciyn -L*-L’- 7} -NH-CHCH-, -NH-
CH,CH,CHy=, ~-NH-CH,CH,CH,CH,~, -NH-CHyCH,CH,CHoCHy—, ~-NH-CH,~0-CHy,—, B -NH-CH,CH,-0-CH,~ ¢1 3}3FE-o] A%
FUAZA wEA S} Bo} ulgA s =, —NH—(CHZ)nl—La—Lb— 7} -NH-CH,CHyCH,—, -NH-CH,—0-CH,-, T+

_NH_CHQCHZ_O_CHQ_ ?J_ ﬂ'%l_% O] E]’ .

=}

Q 7F X-CHC(=0)-NH- 91 A%, X 2AE BE 942 SdEo] Az FMAZA A sFEolth. n

2a

A5 2 WA 8 <l SgEel wadsta, L 7t way o] whahA AL, -NH-(CH)n'-L'-L'™~ 7} -NH-

14
o

shet=
CHoCHoCHy—, -NH-CHp~0-CHy—, = -NH-CH.CHp-0-CHy- Q1 S3F=Eo] Az FIHA =2 A vpgh4]sio).

ax)
iy

Q 7} (Pyrrolidine-2,5-dione-N-y1)-0-C(=0)- <1 7%, nQ 7F A9 2 WA 5 oy, L 7} @Azte|, -NH-
1 a _b
(CHy)n -L -L - 7} -NH-CH.,CH,—, -NH-CH,CH.CH,—, -NH-CHyCH,CH.CHy—, -NH-CH,CHoCH,CH;CHo—, -NH-CH,—0-CH,—, HE+=

-NH-CH,CH,~0-CH,~ Q1 s}gh=o] Az SAZA npekz st woh ulg A AE, NI-(Cl)n -L'-L'~ 7}
_NH_CH2CH2CH2_, _NH_CHZ_O_CHZ_, BE'\L__:‘ _NH_CHQCHZ_O_CHZ_ ?l ﬂ'%%o]ﬁr

BT} FAHoRE o]5le] Aol AFx Z7HA A vl gdEolr),

(maleimid-N-y ) ~CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yL)~CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

(maleimid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,CH,~C (=0) = (NH-DX)
(maleimid-N-yL)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~-CH,CH,CH,CH,CH,~C (=0) - (NH-DX
)

(maleimid=N-y ) =CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH,~0~CH,~C (=0) ~ (NH-DX)
(maleimid-N-y 1)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid=N-y L) ~CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,C
H,CH,~C (=0) - (NH-DX)

(maleimid-N-y L) ~CH,CH,~C (=0) ~NH~CH,CH,0~CH,CH,0~CH,CH,~C (=0) ~GGF G-NH-CH,C
H,~C (=0) - (NH-DX)

(maleimid-N-y 1) =CH,CH,~C (=0) ~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=
0) ~GGF G~NH-CH,CH,CH,~C (=0) - (NH-DX)

HS-CH,CH,~C (=0) —GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)

Br~CH,~C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) — (NH-DX)
(Pyrrolidine=-2, 5-dione-N-y1)~0-C(=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~GGF G-NH~CH
2CH,CH,~C (=0) - (NH-DX)

EY, 2 2o FA-ofE FFACIEE, W] Tl WASAY, Ee ARFTFOEN, FEE Fste],
=il
=

F7F AZIAY, wEkEe] s A9rF 9lal, 283 =& Edehs st

j= . = - I
E, B ouels, olg hNe) WA E: A oA SuE SERE EgEt. B wyel gAl-
b2 ZFAOER PASE AR 1 oldow, Ux FA] v WEE FHY F Ak A% 59
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tert—-Fg(4- {[(1S,99)-9-dd-5-ZF 2

[0950]
[0951]



[0952]

[0953]
[0954]

[0955]

[0956]

[0957]

ZIHSd 10-2020-0026323

sto] == -1H, 12H-#1 % [de] 9] 2= [3" 4" 1 6,7]1)= 2] A= [1,2-b]F =R -1-L o} i} ~4-SA45d) 72t o] E

4= (tert FEAZFER o] 1) B ekat (0.237 g, 1.13 mmo) & TEREHE (10 me) o &3fskar, N-slo]==
Al& 210l m=(0.130 g, 1.13 mm) %, 1-9€-3-(3-tideoln =2 d)Jt2 W t]o|n =24 (0.216 g, 1.13
mmol) & F7Fste] 1 AIRF mukgt, 2 Hkg BolS ek (4) o w4k (0.500 g, 0.94 mmol) B, EF
offdolwl (0.157 me, 1.13 mmd) & F7Fgk NN-tiHeEFolr|= & (10 me) o A3lste], A2elA 1 4zt
SRt A= |rE A SF AL, Aozl IFES eyt A A4 AaRntEagy] [ERREEF ~ 2
ERYXE @ WEE =8 @ 2 (v/v)] 2 A, 17 = (0.595 g, AFH) & AU

"TH=NMR (400MHz, DMSO—d,) 8:0. 87 (3H, t, J
=7. 2Hz), 1. 31 (9H, s), 1. 58 (1H, t, J=7. 2
Hz), 1. 66 (2H, t, J=7. 2Hz), 1. 82—1, 89 (2
H, m), 2. 12—2. 21 (3H, m), 2. 39 (3H, s), 2.
92 (2H, t, J=6. 5Hz), 3. 17 (2H, s), 5. 16 (1
H, d, J=18. 8Hz), 5. 24 (1H, d, J=18. 8Hz),

5. 42 (2H, s), 5. 59—-5. 55 (1H, m), 6. 53 (1H
, s), 6. 78 (1H, t, J=6. 3Hz), 7. 30 (1H, s),

7. 79 (1H, d, J=11, OH=z), 8. 40 (1H, d, J=8.
6Hz) .
MS (APCI) m/z:621 (M+H) *

FA 2 1 4-obu] N[ (1S,95)-9-o 2 -5-FF 2 2 -9-3}o| =FA]-4-H & -10, 13- 22-2,3,9,10,13, 15- A3}
o= 2-1H, 120-MZ[de] ¥ 2= [3" ,4' : 6,7]0 =8 A =[1,2-b]FAEH-1-YL | F-groln =

A7) TR 1 oA & 3FFEE (0.388 g, 0.61 mmol) & TZFEEZWE (9 m) o &3t EgEF oo}
AELE (9 m) & FH7kske] 4 A wRkgld, &vlE A S5 AlAsIA, °é<>1x rEs Agsr A ZE
ii@ilﬂﬂ[ REREFIE ~ FEEIE @ Hgs B =7 3 1 (v/v/v) 9 2o §71=] = ZAAS
o, %7 3FE9 EYUZFLROMAEAY (0.343 g, AFF) & LU dA-FE ZFACIE (13),
(14) & I vtg2d TS wdl, o] slgEo] T FollA A=Y,

"TH-—NMR (400MHz, DMSO—dg) 8§:0. 87 (3H, t, J
=7. 2Hz), 1. 79—1. 92 (4H, m), 2. 10=2, 17 (
2H, m), 2. 27 (2H, t, J=7. OHz), 2. 40 (3H, s
), 2. 80—2. 86 (2H, m), 3. 15—3. 20 (2H, m),
5. 15 (1H, d, J=18. 8Hz), 5. 26 (1H, d, J=18
8Hz), 5. 42 (2H, s), 5. 564~5, 61 (1H, m), 6
55 (1H, s), 7. 32 (1H, s), 7. 72 (3H, brs),
7. 82 (1H, d, J=11. OHz), 8. 54 (1H, d, J=8.
BHz).
MS (APCI) m/z:521 (M+H) +

Ao 2 FA-okE ZFACE (1)
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[0958]

[0959]
[0960]

[0961]

[0962]
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~
Y 4
mp O d
A f”j.;NH TFA 8 > OLN/\(N\)LN N\)l N/v\xh
e Felyg Ayl o
P e AL
\X“\(O s l
HO ©
it o
o~ '\')
o )/ o © 0%s—, /.,__/(O 1) o} e o
H H Y, M N N
H1r~1/\7rN\/LLmJTN\/“\Nf\/\r,o er’\/‘\/\)LO'N‘\{ \rN\’\/\)LN’\er\) LN/l N LN”‘/\f o
o Ho g H NH _C_—C’_O 9 H O H i
TFA 333
Sean
HO O
o v
R o H O o9
W30-H1-L4P D
o ) il f
I N N
[T Mg
P ey
)
HO ©
B 134

574 1 ¢ N-(tert-F-SA7t2rd) Fed e d-L-aAld debd-N-(4- {[(1S, 95)-9-oE-5-ZF 2 =-9-3fo| ==
Al-4-wE-10, 13—1’4%&—2,3,9,10 13,15-8Al3le] = 211, 12H- W = [de] 9 2} = [3",4" 1 6,71 A= A = [1,2-
blFEA-1-L]et i} —-4-Sa5E)FEMlolr =

N-(tert-F-EA7l2Rd)ZgdFgd-L-Addeld 224 (0.081 g, 0.19 mml) & ﬂ%iiuﬂ% (3 me) o &
#fataL, N-slo]=ZA)<Alolm = (0.021 g, 0.19 mmol) 2, 1-o€-3-(3-tH g ol =3
4 (0.036 g, 0.19 mmd) & #H7Fsle] 3.5 AIZF kT, I Hkg gg A4
0.15 mmol) & 713 NN-tdEd ¥ Soln= g (1.5 m¢) o #&}ate], Ao 4 A7+ kg, %UH%—
T 5 AASL, doll IFES A 4 29 ARvEIYY [SEEEEXE ~ F

8 1 2 (v/v] & AAEIY, 7] 3HE (0.106 g, 73 %) & LU},

—_ HU
\11
)
i1
i-Ui
)
o,
=

i
o2
r>~

TH-NMR (400MHz, DMSO—d,) 6§ :0. 87 (3H, t, J
=7. 4Hz), 1. 36 (9H, s), 1. 71 (2H, m), 1. 86
(2H, t, J=7. 8Hz), 2. 156=2, 19 (4H, m), 2. 4
0 (3H, s), 2. 77 (1H, dd, J=12, 7, 8, 8Hz), 3
02 (1TH, dd, J=14, 1, 4, 7Hz), 3. 08-3, 11 (
2H, m), 3. 16—-3. 19 (2H, m), 3. 54 (2H, d, J=
5. 9Hz), 3. 57—3. 77 (4H, m), 4. 46—-4. 48 (1
H, m), 5. 16 (1H, d, J=19, 2Hz), 5. 25 (1H, d
, J=18. 8Hz), 5. 42 (2H, s), 6. 55~5, 60 (1H
, m), 6. 53 (1H, s), 7. 00 (1H, t, J=6. 3Hz),
7. 17—=7. 26 (5H, m), 7. 31 (1H, s), 7. 71 (1H
, t, J=5. 7H=z), 7. 80 (1H, d, J=11. OH=z), 7.
92 (1H, t, J=5. 7Hz), 8. 15 (1H, d, J=8. 2Hz
), 8. 27 (1H, t, J=5, 5Hz), 8, 46 (1H, d, J=8
2Hz) .

MS (APCI1) m/ z:939 (M+H) +
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[0963]

[0964]

[0965]
[0966]

[0967]
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A2 o ZFEAFYA-L-Fddetd-N-(4- ﬂﬂS%)9ﬂ%5ﬁLl&é%ﬂﬂﬁiﬂﬁwﬁkwj&ﬂ%i—
10,13, 15-dA}sto)| =2 -1H, 120-A Z [de ]3] & =[3",4" 1 6,710 Z A =[1,2-b]HA=H-1-d]o}n| =} —4-

,3,9,
aRE) SO EEEFQ 2o EALY

A7) FA 1 oA 9L FSE (1.97 g, 2.10 mmol) & YEFE2ZHE (7 ) o &) E
2B (7 me) & FH7beke] 1 AIZE ankglc, &w% W‘%%«ﬂﬂaﬂ,%$ﬂ%%b%w%%m4z,@ 7
FES Aoy 4 729 FEvEgly [SREYXE ~ F2IIE 0 WEe B =7 @03 1

o] Bul §71%] 2 AAE, ¥V FFE (1.97 g, 9 %) & ).

"H-NMR (400MHz, DMSO—-d6) §:0. 87 (3H, t, J
=7, 4Hz), 1. 71=1. 73 (2H, m), 1. 82—1, 90 (
2H, m), 2. 12—2. 20 (4H, m), 2. 40 (3H, s), 2
75 (1H, dd, J=13. 7, 9. 4Hz), 3. 03—3. 09 (
3H, m), 3. 18—=3., 19 (2H, m), 3. 58—3, 60 (2H
, m), 3. 64 (1H, d, J=5. 9Hz), 3. 69 (1H, d, J
=5. 9Hz), 3. 72 (1H, d, J=5. 5Hz), 3. 87 (1H
, dd, J=16. 8, 5. 9Hz), 4. 50—4. 56 (1H, m),
5. 16 (1H, d, J=19. 2Hz), 5. 25 (1H, d, J=138
8Hz), 5. 42 (2H, s), 5. 55—5. 60 (1H, m), 7
17—-7. 27 (8H, m), 7. 32 (1H, s), 7. 78—7. 8
1 (2H, m), 7. 96—=7. 97 (3H, m), 8. 33—-8. 35 (
2H, m), 8. 48—-8. 51 (2H, m) .
MS (APC 1) m/ /z:839 (M+H) +

Y3 N-[6-(2,5-0% -2, 5T Bkol = 2-10-3 E-1-) S Abe | F el A F el Lo d e -N-(4- {
[(1S,99)-9-¢l &~ S—E—Er_?_i -slo] =5 A]-4-WE-10,13-t] % 4-2,3,9,10, 13, 15-AA}sto| =2 -1H, 12H-W1 2= [d
elZehel3’ 4" 1 6,7)91F el A e [1,2-D] A R-1-2 |obvl e} —4-S 22 E)) Fe)dofo) =

A7) FA 2 old fd& 3= (337 mg, 0.353 mmol) 2] N,N-tjH ﬁéﬂﬂt(12M)%“1 Egjogolrl
(44.3 m¢, 0.318 mmo), 6-Heoln]=diiN-SAlolule (119.7 mg, 0.388 mml) = H7}8le] A-2o|x 1 AZE
AL IA= SuE Y 7 AAS, dojxl ARES A A 7 %ﬂﬂiﬂiiﬂﬂ (228 ~ F
B2REYE AEE =5 1 (v/v)] 2 ZAASY, ®7] 33E (278.0 mg, 76 %) = WA mAZA AJr}.
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[0968]
[0969]

[0970]

[0971]

[0972]

[0973]

[0974]

[0975]

DMSO—dg)
22 (2H,

TH=NMR (4 0O0OMH z,
3Hz), 1.
m), 1. 66—1, 76 (2H,
2. 05—-2. 21 (6H,
dd, J=14, 0, 9.

=7. 12-—1,
4H,
, m),
9 (1H,
, m), 3. 55-=3,
), 5. 15 (1H,

18. 9H=z), 5. 40 (1H,

77 (8H,
d, J=18.
d, J=1
J=17. THz), 5. 54—-5,

6. 99 (2H,

H, d,

(1TH, s), s), 7.
7. 30 (1H,
(1TH, d, J=11.
, 8. 08 (1H, t,
9H=z), 8. 25 (1H, t,
J=8. 6Hz) .

MS (APCI1) m/ z:

s), 7.
OHz) ,
J=5,

70 (1H, t,

J=6.

1032 (M+H)

4 4 0 FA-FE BFACIE (1)
Aol g9 Fae] 2 oA A

Z A4EA 1.61 mﬂmgilcmil S AR = AR
=2 Z2AYPG. 2 S99 (1.25 m) &
FA AL FEH (0.025 m
0.0625 m¢) & H7pght.

ol

, Inc. ;
3 RIFHO|ES o2 M,

N
©
rk
3N
X
" o
.
o S
="
Lo o
o N
o
o
fr

>
i)
0
i
oo
o ~
i

13.02 mg/mé, A ¢

e 3 3A-FE ZFACE (2)

m) ,
m), 2.
8Hz),
m), 4.
OQHz) ,

20-7.

8., 03 (1H, t,
5Hz), 8.
1THz) ,

1.5 m¢ Zg =24
A 1 B4}

A ) AA%e) Edol=

5:0.87(3H1 ty‘J
51 (
(2H

40—1.
91
39 (3H, s), 2. 7
2, 98-3. 21
41—-4, 48 (1TH, m

m), 1.
1. 80—-1.

(5H

5. 24 (1H, d, J=
5. 44 (1

53

7. THz),
60 (1H, m), 6.
27 (5H, m),
5Hz), 7. 80
8Hz)

J=5.
J=5.
14 (1H, d,
8. 46 (1H,

J=7.
d9

+

3o,

Ags AR

A=
£ (0.039 m¢ ;

29 F2A3AL) & AREste] Aest 40 23
, 100 mM NAC (Sigma-Aldrich Co. LLC) &

XA AT},

AT 2 A AB

-
T X2

E (& &3 A=A,

e, 370 = 19000 (A= H7A)

9.1mg (73 %), &A 1 EAF = 3

- 103 -

ujz = PBS 6.0/EDTA = X
FHo| Yo of7]
sl 3.0 2 = lMﬂi
B ogoo] pif 7} 7.4 £ 0.1 U

N

=

e

ZIHSd 10-2020-0026323

o

=

ZFsk M30-H1-L4P 3A|E, A% W 1 o 71A8 3% %2 -1
g3tar, 10 mg/me 9 A &
TCEP (Ex 314

Mg 89 (Nacalai

2 sl o,

(Sigma-Aldrich Co. LLC
A 1 B dl] 4.6 FF)

S Ahg

€A, 280 = 235300 (74]

A1)

)

ol (0.008 ml) <&

2 B (280 nm

¢

37 C oA

0.109 m¢) <} A7)

kst

o+

A7kt



[0976]

[0977]
[0978]

[0980]

[0983]

[0984]

ZIHSd 10-2020-0026323

H 0 H oo H o NH 23
hid Ned
FrsNT )
S
HC ©
¥
MS(J—Hﬂ—LdPAJ{/ g HoOQ 9
YN\/\/\,\N,YN\/\N WrJN,..V,» e
9] ] 0 H /I-JH
R N o)
/(Li M-
F §)*NJ\\ p
o}
‘\.wo \(
— b Oﬁ_, 5.9
T4 1 ¢ A-FE FFACE (2)

gA o gy o Fad 2 oA AZFEF M30-HI-L4P FAS, Ax E 1 o 73 %5 22 B (280 nm &% A

F2A 1.61 m/&mgilcmi1 S AF8) 2 -1 & AFEste], PBS 6.0/EDTA 2 10 mg/m¢ = ZA| ). BHogon
(4.0 m) < 15 m¢ HXo] AHs, 10 mM TCEP (Ex 33 F23)4}) 4289 (0.118 m¢ ; A 1 EA
el 4.6 F%F) 2 1M JNFA 2 2 78 (Nacalai Tesque, Inc. : 0.200 me) & H7Fv}. —‘é

&
el pH 7F 7.4 £ 0.1 WiQl AS &A7E Foll, 37 T oA 1 AIRE Ql§flo]Edto =, A ] 4F-9 Yz
o= AFS FHAA AT
Ao} k2 AL FHFA oMM 1 A7 fAL 22 T oA 10 B3F AFHO|EF Fo] AAle] 2 o] FA 3 o
A de SRS 10 M 2k HEEEIAE &9 (0.236 ml ;- A 1 ZA 6H 9.2 %) & H7tst
L, 22 T oA 40 &3F QIFHlolEste], ofE FAE Al AFAZT. o202, 100 mM NAC (Sigma-
Aldrich Co. LLC) “=&°% (0.00471 m¢) = FH7bskar, thAl 22 T oA 20 &3F Ql5fulo]Edte], ofE P79

~

A D1 (FRoA ABS B AHE) & AHEE AAE A
17.5 mb LA},

~
2
e
ol
off
MIO BN

24 E (B 53 AITEA, 4 a0 = 235300 (AF A, €4 a0 =
0 (AIRE 7821, ep, 250 = 5000 (A= BHA), ep, 50 = 19000 (HF BA]) & AHE) & ARESto], 381719

A F% o 1.80 mg/ml, A £ 26.1mg (65 %), FA 1 BTG o=

o‘fl

o+ A5 (n) ¢ 5.9
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[0985] 73]

s

i
o)
f e
H

_(-\—{

\,

U30-+1-L4P —
VI30-1-L Mo~ AL N”\r \)\N ‘ P-J’\‘/\F'o

Q
H Mol
o M

“ /[ e
FIQJ\N’ - \
N

.

.,i;,ﬁ

:C

«
o O

[0986]

z%].‘_

[0987]

OH

oZi

1 ZFAClE (3)

13k M30-H1-L4P A2, A
4 < A}ﬁ) 2 Ag3S}e], wjA|= PBS 6.0/EDTA = 2|3 , 10 mg/m 9 A =
2 ZAHG. B &AW (1.25 m) S 1.5 ml SYZ2DAA] FHo] @i, 7)o 10 mM TCEP (Ex 335
F213AL) =88 0.051 me (A 1 T’:X]'Oﬂ sl 6.0 B = 1M AXFEA 2
Inc. 0.0625 ml) = 7},

8N pH 7k 7.4 £ 0.1 Y RS
AitelolEdo e, A o AXHe o e Sz
7)ol 25 A0l

stol= A3
0—1,401] OlE&EEA = (Sigma-Aldrich Co. LLC 5 0.067 me) < AA]
3 oA Ao 3} M 2Zste tuldEIAs &4 (0.085 me 5 A 1 Akl s
desk Hrtetar,
FA ol At
Al

'EEI ol (MIR-103, o}=< FA3|A}) = Apgasle] 2esl 60 &7 wuk

1_,

v}

1) 3

[0988] A C-1

o] Y e 2 oﬂxi A 2} W1 NAE e % 2 B (280 nm

O

Fus [e]

A42A 1.61 mlmg tom |

Nl—nuloi'

£ (Nacalai Tesque,

e
el 3 37 T oA 1 Az

. o
’ =
2~
=

[0989]

&

)

=

A D‘r o2 100 mM NAC (Sigma-Aldrich Co. LLC) €< (0.013 ml)

& 979 vheS AR
D-1 (FZFqozA ABS =
DAL
(&5 5% ﬁ]‘?‘ilﬂ €, 280 T

e, 370 = 19000 (A= H7A)

=]

e}

A)
=

[0990] ) & AHEE A

A

mlm

[0991] 235300 (A4t FA4 =

o

=

42D,

Ag3te], 57]9)

€, 370 T

A1)

mlm

& 2

[0992] 10.02 mg (80 %), &A 1 ¥ATF & Ht

0\:\

A (n) 6.3

[0993]

FHJ
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[0994]

[0995]
[0996]

[0997]

[0998]

[0999]

[1000]

[1001]
[1002]

[1003]

[1004]
[1005]
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e
it o]
oA A )\N,( Mg 0
o} H o H o H MNH a8
N A O
i N
S 2&
e e}
g
HO ©
o ﬁ\/j
4 &) Q o)
M3C-H1-L4P *A{;ﬁvv le\N/YHw . \1’5 gy
st o H & B NH
j’\ S
Fson A
* o
S
HO O | .
8 1 ¢ FA-oFE ZFACE (4)
g g 0 Fad 2 oA AFE M30-HI-L4P A S, AZ Py 1 o 7|4 F5 22 -1 2 B (280 nm

% A5 1.61 ning o & A}ﬁ) 2 Abgste], WAIE PBS O/EDTA = z]i_h%} 10 mg/m/é o) A

1

T2 2AY. ¥ & (1.25 m) & 1.6 m HYZ A FHo 0471011 mM TCEP (Ex 344354
T3 89 (0.051 m¢ ; FA 1 ZAel el 6.0 %%‘:) 21N ke 2 %%% & (Nacalai

Tesque, Inc. ; 0.0625 ml) < A }6“3} Bogdol p 7} 7.4 £ 0.1 WA 4% gkolsk Zof] | 37 T oA
1 A7 QIFFHle]Ego = A A Ul 31X Fo fedols AFS 3?_% =

Ao} oFE HAL ZFAA ¢ Ay &, UuEEZ A= (Sigma-Aldrich Co. LLC ; 0.025 ml) € AA]
4 3 S

a 2 o B2 A e RS 10 mM FEE guESZEAS §A (0,127 o 5 A 1 Exbo] s
15.0 @) & 2e3 Hrlsla, FH - ZE o] (MIR-103, o2 FA3AL) & Algate] 223 60 £37F wwt
stal, o9& HAE Ao AT A &2 =, 100 mM NAC (Sigma—Aldrich Co. LLC) =&} (0.019 mf)
S Hrbstar, oAl A8k 20 B3 wnkste], oFE A WS AAAFT

A 2 7] BAE, AR WH 1 A FF 23 D1 (FHeRA MBS B AMR) S AREd FAE A
Aata, ®7] FqA-oE ZFAEE it 9L 6w B F, TE 2F A B AL, 98 553

ZHE (B T3 ATEA, e4 00 = 235300 (AXF F-X]), ey 30 =

=z
0 (ARF 7821, ep, 250 = 5000 (A= BHA) | ep, 50 = 19000 (HF BHA]) & AHE) & ARESto], 381719

o‘ﬂ

FA = 0 119 mg/ml, FA FF 0 7.4 mg (57 %), FA 1 EAT = Fd AdF (n) 7.5

2 0 o 0
M30-H1-L4P — 1 4 i H\)LN/j \/iN/\/\%O
H Of Ho . NH
NN 0
T TN
FOSTONTTY
ge,

‘\.n 2

HO © 67

FAolEe] Aol AAFS EFHAL, FE 24 A B AHgse] o

o
i

AAlel 4 oF AAld 5 o FA-oFE

r}u
J
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[1006]
[1007]

[1008]

[1009]
[1010]

[1011]

[1012]

[1013]

[1014]

[1015]

[1016]
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F5ha, £7] FA-FE 2FACIEE Atk

FA FE 0 10.0 mg/me, FA FF o 15.37 mg, FA 1 FAF FE HA 435 (n) 6.7
Ao 7 FgA|-kE ZFACIE (6)
[5}3+2] 76]
R )
4 o) o] o]
(/‘;;N . /\)]\N/\(F}\)LN/(\WH\/’LN/\/\« 0
0 o H o H o .NH 231
T N
Fo N//w-\ Vs
HO O
8 CD30 Qﬂl—"——/”fu /\/V»LNA N\/LLNJVN\,)LN» /\(o
O C) Q
o kﬁ?(o 3.2
41 A -FE ZFACE (6)
kAol 29l Fare] 3 oA AFE & (D30 FAE, AF Y 1o A% FE 2B (280 nm 74]’“
24 1.7 & AHE) ¥ C-1 & AFEsted, PBS 6.0/EDTA & 10 mg/mé = ZA T}, Eogd (1.0 m) &
ml FEo| Hﬂaﬂ 10 mM TCEP (Ex 3d3d FA3AH) 5894 0.0297 me (A 1 ExFell 3l 4.6 DF&)
2o M QAAFA 2 ZF F8HM (Nacalai Tesque, Inc. ; 0.050 m¢) & H7}gT). 2 8] pH 7} 7.4

+ 0.1 Ul AL &Ast Fol], 37 T oAl 1 AIZF AFHe|EFgo = A U 31AF9 fedto]l= A3
3]

A9 FE YA ZFAolH 1 A7 £HE 22 T oA 10 E3F AFHO|ES o] AAd 2 ¢ FA 3

A e FEE 10 mM OHEEZEA= &9 (0.0593 m¢ ; A 1 EApe] il 9.2 d) & Hubstam, 22 T

ol A 40 3+ QAFH|o|Este], o HAE A AFAH ). ohgo 2, 100 mM NAC (Sigma-Aldrich Co.

LLC) =& (0.0119 m¢ ; 3A 1 B s 18.4 @) S FH7bstar, thA 22 T oA 20 B3 AFHo]E

stef, oFE AL WSS HAAIHT.

A A7) gHS Az B 1o A FE 23 D-1 (FEAo2A ABS E AME) & AFRI AAES A
5 % OJEE it £9S 6 m AT}

19 71As 3% 22 E (B 53 AFZEA, e, 0= 270400 (A FAHX), €4 50 =

0 (ALt '7;:@5‘]), e, 250 = 95000 (/‘é% "Toﬂﬂ"]), e, 370 = 19000 (AF H+4A) & /\]’“8‘) = /\]’“8‘5]'04, s171¢]

D

JEL
oE..

A A% (n) 3.3

ot

FA % 0 0.99 mg/ml, FA FF : 5.94mg (59 %), FA 1 EAZ
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[1017] [3}&4] 77]
= T
N
j(-.
&

¢ ot 0

8 CD30 8| — S JL - \I,HVJL‘N’ljr“VJL‘N"‘V“‘T’O

o o H o Ao NH

\%l )\\ Y

FJ%IN’ QN_/

o

S

B HO O 44

[1018]

[1019] 8 1 ¢ FA-oFE ZFACE (7)

[1020] Ao 3¢ Fard 3 oﬂﬁ A zZkek & D30 FAS, Ax W 1o 7 FF5 22 B (280 nm &3F Al

24 1.75 B AFE) 2 -1 & AF&ste], PBS 6.0/EDTA 2 10 mg/m¢ = ZA T}, Hogal (1.0m) &2

ml 5B AHS, 30 mM TCEP (Ex 3ATY 2434} 489 (0.0148 m¢ ; A 1 BAo] dis] 6.9

k) D 1M QAL 2 ZE 89 (Nacalai Tesque, Inc. ; 0.050 ml) S 7Tt 2 g p 7}

7.4 £ 0.1 Yl AL g Fol, 37 T oA 1 A QAFHo|EG o2, A ] A|H-2 tevol= AF

S YA A

[1021] Ao} kg WA ZFAlolA A7) fNAG 22 T oA 10 B3 QAAFHOEZE Fof] Ao 2 o FF 3 o

Al de 3EE 30 mM DM]%%%A]E LM (0.0297 m ; A 1 o] vial 13.8 @) S Hrlsta, 22 C

oA 40 3+ QIFH|O|ESIY, & HAE IdAo A AT 2o 2 100 mM NAC (Sigma-Aldrich Co.

LLC) 89 (0.0178 m ; &kl 1 &bl i8] 27.6 %) & H7Fstal, ©hA] 22 T oA 20 £3F AFHOIE

she], o2 YA WSS AXAH T

[1022] AA 2 7] ENE, Az WY 19 AR TE Z2F D-1 (FFNoRA ABS = AME) S AMET AAE A

A3kl F7] FA-okE ZFACEES sl £RS 6 m LU

[1023] E4 H7} Az WH 1o 7% 3% 22 E (B F3F AFEA, e a0 = 270400 (AXF FAX]), ey a0 =

0 (AL F8X), e, 0= 5000 (AZF HTA]), ep, a0 = 19000 (AF HT=]) & AHE) & AFE3lY, 31719

EAQE AT},

[1024] FA % 0 0.99 mg/me, A FF o 5.94mg (59 %), A 1 EAG oFE HF 4¥F (n) ¢ 3.8

[1025] AA G 9 gA-FE ZFAE (8)
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[1026]

[1027]
[1028]

[1029]

[1030]

[1031]

[1032]

[1033]

[1034]
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S
0 ) o S\J\ i
/'F‘! i N
>/[\\/\ T \|(N )LN/ }/N\')LN )\/\YAO
) S HJ/\]..NH 23
S S O
S eos
EE TR P
y .
-{ 0
S
HO ©

O .
- 0 )
= &} = T al - =
g CD33 Al — \r,N\VA,/\_,)LN/\H.N\)LNL N MmO
) H

[e]
H.Oh‘go 3.4

T4 1 ¢ FA-FE FFACE (8)

gAel g - Fad 4 oﬂH Azt & (D33 FAE, A= Y 1 o 7[NS % 22 B (280 mm % Al
24 1.66 & AH8) 2 -1 & AF&3te], PBS 6.0/EDTA & 10 mg/m¢ = ZAFT}. 2= &9 (1.0 mfz) < 2
me FHo| A, 10 mM TCEP (BEx 33 F43AD) €9 (0.0297 mt 5 FA 1 Exboll thsl 4.6
k) 2 1M QAL 2 ZF 89 (Nacalai Tesque, Inc. ; 0.050 m¢) S H7}gict. & golo] pH 7}
7.4 £ 0.1 W AL Feld Fol, 37 T oA 1 Azt AFHolEZozH & W IAXF9 tiedol= At
< FAAAG

Ao ofE "W ZAleld ¢ A7l A& 22 T oA 10 27F Qo] Eg Fol HAld] 2 o 4 3

A de FFE 10 M OHEEZEA %@i (0.0593 m¢ 5 A 1 &= dis] 9.2 FF) & H®Ubsta, 22 C
oA 40 B3 QAFHO|ESIY, & HAE A A AT the-o 2 100 mM NAC (Sigma-Aldrich Co.
LLC) &9 (0.0119 me ; 3A 1 o] dis] 18.4 ZF) & A7 star, thA] 22 T oA 20 E7F o=
ste], oFE HA WSS AHAXAH T

A A A7) ENs, Az HH 1o A FF F2 D1 (GENoEA ABS & AME) & AMES AAE A
ABte], F7] dA-E ZFACES FHidleE 92 6 m AU

A F37E - Ax HH 1o ZAS FF ZFE (F FF ATEA ey w0 = 256400 (AXF FAA), ey g0 =

0 (AXF F748A1), e 250 = 5000 (AZ HAA), e, 30 = 19000 (HF HtA]) & AME) & AHEsH, 317]9

12
d
o,

GA FE 0 1.06 mg/me, FA £ 6.36 mg (64 %), FA 1 EAD o A% (n) @ 3.4
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[1035]

[1036]
[1037]

[1038]

[1039]

[1040]

[1041]

[1042]

[1043]
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o o] 0 7 o}
i~ H /( H
4
ng PPN /L.N/\n N\V,YJLN .,“,N\)LN/\_,/\YAO
a H H g5 Ho . _NH 231
3 = Q
I In
— 0
S
HG O
8t CD33 SRl —
L 137
A1 0 FA-kE ZFACIE (9)

g 39 : o 4 oA AR 3 (D33 FAZ, AF WA 1 o A FE =22 B (280 mm EF A

24 1.66 & AFR) 2 (-1 & AFR3le], PBS 6.0/EDTA = 10 mg/ml = ZA o}, gl (1.0m) &2
me B AFHsFI, 30 mM TCEP (Ex 3439 FASAH F89 (0.0148 me 5 A 1 &l disl 6.9
k) D 1M QAL 2 ZE 89 (Nacalai Tesque, Inc. ; 0.050 ml) S 7Tt 2 g p 7}
7.4 £ 0.1 Y A —zlouk S, 37 C A 1 AIRE I5tHlo|Eqto 2, Al W 4] 5-¢] tsatol= Ajt
< AN FAT

oA <} 9%% FAY ZFA A - A

SAE 22 T oA 10 3 AFHIES Fof] HAAe] 2 o FAH 3 o
M (0.0297 m¢ ; A 1 Exbo] s 13.8 @) & Hrysta, 22 C

(0 )
oAl 40 E3F AFHo|EstY, &E HAE A AFAIH . ohgo 2, 100 mM NAC (Sigma-Aldrich Co.
LLC) 489 (0.0178 me ; A 1 &&Fo] sl 27.6 &) S MHrbskar, thA] 22 T oA 20 &3 AFHIOE
sto], oFE AL HHE-S HAAF T
A A7) gAS Az B 1o AR FE 2F D-1 (FEFAoEA ABS B AFE) & AME3 AAES A
Alste], 27 dAl-oFE ZFACEE st 29S8 6 mb ATt
EA4 H7F 0 Az H 19 7ASE F% ZFE (B S ASFEA ey w0 = 256400 (A FARA), ey a0 =

0 (ALt '7;:@5‘]), e, 250 = 5000 (/‘é% "Toﬂﬂ'i]), e, 370 = 19000 (AF H+4A) & /\]’“8‘) = /\]’“8‘5]'04, s171¢]

A FE o 0.95 mg/ml, A 5= 5.70 mg (57 %), FA| 1 B oFE

oE..

Bt A

ot

= (n) @ 3.7
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[1044]

[1045]
[1046]

[1047]

[1048]

[1049]

[1050]

[1051]

[1052]
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) Y/
N 0 H
ng\J\A)LN/\ rN\)LN N 0
o] B oo ¢! H /(\J\_.NH 33
S AN O
| T N
F \/LN’ =
&_(
e
HO O

o Q
. s ~ 0 L O H O
& CD70 2Rl — YoM e NI N 0
0 H

e} By H g 4 ,\:,/
S i Q
15) L
F N
e
S
HO ©

T 1 0 FA-FE ZFACE (10)

Zhare] 5 oA Al#kgk & (D70 FAE, Az WH 1 o A $E 22 B (280 nm 53 Al
24 1.69 & AME) 2 (-1 & A}F83ko], PBS 6.0/EDTA & 10 mg/m¢ % Z=A| T}, Hogd (1.0 m) &
Bo AFHstaz, 10 mM TCEP (Ex 3AFH F23AH) F8 (0.0297 m¢ ; A 1 Bl sl 4.6
W1 M QAL 2 ZF 89 (Nacalai Tesque, Inc. ; 0.050 me) < #H7Fgch. 2 golo] pH 7}
S ERlgh Fof, 37 T oA 1 Az AFHo|Estozy, A o] e Fe] tseiol= A

A7) &HE 22 T oA 10 &7 AFFHlo]EZE o AAlo 2 o T4 3 9

%9‘1‘ (0.0593 m¢ ; A 1 #A ol el 9.2 FF) & H7rska, 22 C
oS0 2 100 mM NAC (Sigma-Aldrich Co.
Bl sl 18.4 @) & HUFsIAL, A 22 T of|A] 20 B3 QlFHolE

| 1A% 5% 22 D-1 (fFd o2 ABS & AHS) & AMSR AAlE A
Kol

A F3rF - Ax HH 1o A FF ZFE (5 FF ATEA ey w0 = 262400 (ARF FAAD), ey g0 =
Py

0 (AXF F74A1), e 250 = 5000 (AF HAA), e, 30 = 19000 (HF HtA]) & AME) & AHEsh, 317]9

1.00 mg/me, @A = : 6.00 mg (60 %), A 1 EAF

12
i
o

o+ AFS (n) ¢ 3.2

AAld 12 gA-oFE ZFAICE (11)
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[1053]

[1054]
[1055]

[1056]

[1057]

[1058]

[1059]

[1060]

[1061]
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.\‘7/‘
ot 9 qoqmo
N~ A\"/IL"N/.W’(N"")\N’ (N\‘-)LW\/\V'O
[¢] H 0o H 0 H . .NH ~v§§1
SF S O
T T
FR N ;"_‘o
e
HO ©
. »
¢ o) 0
gooroga— {2 RO LR R o
D e T N
c H o H o f] NH
be ooty
s
‘‘‘‘ <
HO O |4,
A1 0 FA-okE ZFAICIE (11)

A g+ ¢ FHard] 5 oA AR & (D70 FAZS, A WE 1o 7T ¥E 22 B (280 nm TF 741’“

24 1.69 & A8) 2 C-1 & AHE3FY, PBS 6.0/EDTA 2 10 mg/m¢ 2 ZA| ). g (1.0 m) &

n¢ FHe AHsL, 30 mM TCEP (Ex 3pdas F23AbH & (0.0148 me 5 A 1 Akl EHSH 6.9

) 2L 1M AL 2 ZHE 58N (Nacalai Tesque, Inc. 5 0.050 ml) & 7}, B ogole] pH 7}

7.4 £ 0.1 U A Fld T, 37 T oA 1 AZE Aol ET oz A U XF9 tegel= A}

< A F

Ao} k2 AL ZFAolA 1 A7 §AE 22 T oA 10 #3F AFHO|EZ Fo HAlo] 2 o ¥ 3 o

A e sHEHE 30 mM tvE s 15 fN (0.0297 me 5 FA 1 EA] iF) 13.8 @) & Hulsta, 22 €

oA 40 3+ QIFH|O|ESIY, FE HAE IdAo A AT 2o 2, 100 mM NAC (Sigma-Aldrich Co.

LLC) 489 (0.0178 me ; A 1 &xfol disl 27.6 &) S Hrbskar, thA] 22 T oA 20 &3 AFHIE

sto], oFE A9 whgS HAAZT

A 0 A7) E9E, A Wy 1o AR FE 2 D-1 ($FHoRA ABS & AME) & AMEE HAE A
5 2 OJEE FfHote 895 6 m AU

1o 7143 3% =2 E (& &% 74151\‘;*1, €4, 280 = 262400 (74]}1\} '7;:@5‘]), €, 370 =

HLA), ep 30 = 19000 (AF HFA) & AFE) & AFESHY, §17]9

o
)
2
4
ol
)
™

I
ol
S
S
S
10
i
o,

oE..

A X 0 0.96 mg/ml, FA = 576 mg (58 %), A 1 BAG B H AFS< (n) - 3.6

Ao 13 A -FE ZFACE (12)
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[1062]

[1063]
[1064]

[1065]

[1066]
[1067]

[1068]

[1069]

[1070]

Vs

P
M30-H1-1L4F f‘a\r\l”\)J NN t J‘\ 1\ N\)L,u/\/\?o

s} F Ho . NH

G\

332

i

\_,.%
-0 O

%Xé 1 @ N-[3
,95)-9- oﬂ'a 5-ZFQ 2-9-5lo] == A-4-1Ed-10,13-1 %
w=[3",4" 16,7105 A =[1,2-b] HEH-1-L]o}m] =} -
] 2 9 FAH 2 oM L 3FE (80 mg, 0.084 mml) &
ZY&IN-FAlolud (24,6 mg, 0.0924 mmol) < A}%
3l5= (60.0 mg, 73 %) & BN nAZA GAL).

TH-—NMR (400MHz, DMSO-—d
=7. 3Hz), 1.

12-2,

70—-1. 78 (2H,
23 (4H, m),
9. 8Hz), 3.

m), 1.
2H, m), 2. 2. 42

81 (1H, dd, J=13. 7,
3H, m), 3. 16-=3. 23 (2H, m),
, m), 3. 58-3. 71 (6H, m), 3.
), 4. 44—4, 51 (1H,
Hz), 5. 27 (1H, d,

6Hz),

71—3.
m), 5.
J=19, OHz),

19 (1H,

J=17. 5. 47 (1H, d, J=17,
56 (1H,

22-17.

-5, 63 (1H, m), 6.
22 (1TH, m), 7.

s), 7.
7. 17—=17.
34 (1H, s), 7.
7Hz),

73 (1H, t, J=5.
H, d, J=10. 8. 08 (1H, t,
15 (1H, d, J=7. 8Hz),
7Hz), 8. 49 (1H, d,

m,/ z

7, 5.

MS (APC 1) 1990 (M+H) +

A 2 0 BA-fm EFACE

(12)

12.16 mg/ml, A F=F

AAld 14 FA-oFE ZFAI0E (13)
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0

) §:0. 89 (3H,
81—1.

01-3.
3. 30—

02 (2H,

8. 30 (2H, dt,
J=8. 8Hz) .

10-2020-0026323

3.4

3-(2,5-H52-2,5-Hsto| ER-1-v E-1-d) 2Ry |2 d S e -L-o d &ebd -N-(4- {

2-2,3,9,10,13,15-&A}slo] = 2-1H, 120-M 2= [d

S ZelAlopn =

, 6-Zgloln =
stol, AAld 2

S A4 41 0] ]

o] 4 3 3 FLdeA wSAIA,

t, J
94 (
s), 2
15 (
3. 35 (1H

(3 Hy

79 (1TH, m

d, J=19. 0
5. 43 (1H, d,
6Hz), 5. 57

s),

30 (5H, m), 7.
6Hz) ,
J=5.

7. 83 (1
6Hz), 8
J=18.
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[1071] [3}3h24] 83]

¢
. ( VJLNJ\/N PR Q' g0 T ),1\
H
TFA \,,J:l\\/«N_ 0 =
F Q/J\M”l\/\ 43“\0
Theh
o) 0 0 L‘/) o)
o} i H
/)\ N X m/\,, _w,,\or'-\_,JLN/._\I_,N.\_/U \HLH"N "U“E’\"/\ 7O P
N 0 o . NH 33z
O —dim
/'L/\l‘\\/\. O
)J g N
Frse N *Q P
— o
g
i HO © _
&
o o H O )
T RPN N A I N
WZOH-LAP - f— JN N O 3 BN‘/Hﬂ Ehv H M
{\I \\:\ N O
Fj 2 Nfﬁ\:}_\o
R
HO ©
| _ |34

[1072]

[1073] T4 1 0 N- {3-[2-(2- {[3-(2,5-U&4-2,5-Uso| E2-1-F E-1-Y) T2 I =P [o}H] =} A FA]) A EA][ZZ
=) S| dZeA-L-dd debd-N-(4- {[(1S,99)-9-8-5-FF 2 Z-9-3} 0| =& A]-4-H| €l -10,13-T] & 4~
2,3,9,10,13, 15~ A sto] = 2-1H, 12H-# 2 [de]¥] 2} [3" 4" : 6,711 52X =[1,2-b] F =H-1-L Jo}v] =} —4-
Safe)FElotn =

[1074] AA e 2 o FTAH 2 oA E& 3E (100 mg, 0.119 mml) S, Eoldoldl tiale] tjo]AZ g ZoEo}q
(20.8 u2, 0.119 mmd) &, 6-Lolu]=FAArN-sAlolud thale] 3-(2-(2-(3-L e elo|n = 2 Folu] =)o &

ADAFADZZFAN-5210lmd (50.7 mg, 0.119 mmd) & AR&3te], AAle] 2 ¢ 34 3 3 FU3H
WX A 77 38E (66.5 mg, 48 %) & 23 mA|EA At
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[1075]
[1076]

[1077]

[1078]
[1079]

[1080]

[1081]

[1082]

[1083]

[1084]

[1085]

TH—=NMR (400MHz, DMSO—-dg¢) 6§:0, 85 (3H, t, J
=7, 4Hz), 1, 65—-1. 74 (2H, m), 1. 77=1. 90 (
2H, m), 2. 07—=2. 19 (4H, m), 2. 30 (2H, t, J=
7. 2Hz), 2. 33—2. 36 (2H, m), 2. 38 (3H, s),
2, 76 (1H, dd, J=13. 7, 9. 8Hz), 2. 96—-3. 18
(9H, m), 3. 42—=3. 44 (4H, m), 3. 53—-3. 76 (1
OH, m), 4. 43 (1H, td, J=8. 6, 4. 7Hz), 5. 14
(1H, d, J=18. 8Hz), 5. 23 (1H, d, J=18, 8Hz
), 5. 38 (1H, d, J=17. 2H=z), 6. 42 (1H, d, J=
17. 2Hz), 5. 52—=5. 58 (1H, m), 6. 562 (1H, s)
, 6. 98 (2H, s), 7, 12-=7. 17 (1H, m), 7. 18—=7
25 (4H, m), 7. 29 (1H, s), 7. 69 (1TH, t, J=5b
5Hz), 7. 78 (1H, d, J=11. 3Hz), 7. 98-8. 0
3 (2H, m), 8. 11 (1H, d, J=7. 8Hz), 8. 16 (1H
, t, J=5. 7H=z), 8, 23 (1H, t, J=5. 9H=z), 8. 4
4 (1H, d, J=9. OHz) .
MS (APCI) m/z:1149 (M+H) *

g2 @ FA-oE FFA°1E (13)

o 2 oA A FE M30-H1-L4P &) 2 A7) 34 1 oA 98 &S ALg
d o|E

gk el o), #7] FA-okw Z5

A % : 12.76 mg/ml, A £ 8.9 mg (71 %), FA 1 EAF =

Aol 15 FA-k= ZFACIE (14)

£
c H (
PN JLN/\/O el )‘ NfTNvILN N\)'\N/ SR
‘\J H o Wl H NH ZH
A T
J JI I N-g
F N i
¢
T 1‘\\
HO G
£
9 9 oo LR
NIEO-HA-LAP e 7(\‘L-NA\/'\N/\,O\/‘O/ o N/“-,(N\/ N-‘\rN\ ‘N'/\/"(/O
L,{\O e} s} H NH
\/\l[ N“/,o
F/E“--‘)\N’ ' N
%i:o
Fo D
A1 FA-E ZFACNE (14)

A FE 0 1.60 mg/mb, FA FF 0 9.60 mg (77 %), FA 1 EAD o= HH 2S5 (n)
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[1086]

[1087]
[1088]

[1089]

[1090]
[1091]

[1092]

[1093]

[1094]

[1095]

[1096]
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o] H O
&,\)! r\/owo/\/u\u/\ ,M\)L %/r JLNAM\GO

6] H JH EER

o
N T ey
Fose W P
N e
HO ©
I =
\
C C /L Hj)
O~ A N\ N o]
M30-HA-L4P —— ZTN)HV\ 0 “‘V\r y W Vﬁm4
_
| .
oS ‘g\\}_
—
LG
L 1741
A1 ¢ FA-E ZFACIE (15)

i

=
_4

- o 14 ¢ %Xé Lold 4L sigtas AHEsto], dAle 5 9] &
|-fk= SFACIES AU,

A % 0 1.64 mg/ml, A £ o 9.84 mg (79 %), FA 1 EAF k2 FF A¥IF (n) 7.1

Zare] 2 oA AZE M30-HI-L4P &A] 2 A
1 7 sk el 93, ®7] 3

oot
M
m

AAld 17 A-oFE ZFAI°E (16)

e} @] O H O [ H O
O N, O
V3011 L4P "—&/\)LH/\/ \/‘o’\)J‘H/\n/ \)J\N ) N\)LE‘/\/Y

L __165
Al 15 e AAld 16 o FA-okE FFACIES] A AAFE EREL, & 22 A S AFESe] S9F
EEeaL, ®7] AR FFANESE 2
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[1097]

3

N/\n’ \/‘N \J\\/l\N/\/“ fO
le] H Ho o NH

e
o

\

(\N/\ )\NA, g

o]

O~ o \)I\N TN\/U J(]’N\)\N/\/\f
H

‘ H
P
F N 2‘\

o]

e
HO ©

9%
L‘N/ \/(\N/\’
Y H
e}

M30-H1-L4P —

[1098]

_ok
2f

[1099]

& T ZFACIE (17)

=

a1 oA Al =3 o 714
AFg) @ C-1 & A}&3le], PBS 6.5/EDTA & 10 mg/ml = ZA3c}.
Zalazo] @ol, 10 mM TCEP (Ex 33 F2434h #%
A7VeaL, F7FE 1M A ZE 589 G m) & @7@&3}.
gheldk & 37 T oA 1 AJZF ClFH] E%&iéﬂ,

% Wy 1

3k

pud

a}

o

[1100] Aol Y
S22 1.61 m(&mgilcmi1
(100 me, &A1 g) = 250 ml
A 1 Aol thsl 3.6 rjrak) =
Mol p 7} 7.4 F-20 AL pH VIEHZ
tevol= AgS YA AT
Ao k5 FAL FFAlelA

OuedEZAs g9 (3.51 me

15 C 48 FdA etz 130

NAC =89 (0.547 m) & #7}ela,

24k M30-H1-L4P 34|

o

=

Az

OH

= %2} B (280 nm &

=

A2

7]

[1101] G7] Gelol isl, AAld 14 of A 1 oA A2 3}
A1 Al el 5.2 9 B yuEERA= (2.
W aRkete], okm YAE Al AR

= TAl Aol A 20 23F QFtHlo]Edte], o= © 7o) kg
ESN

A A haf, skl oxul (W3 F23AF, Pellicon XL Cassette, Biomax 50KDa),
()= 2 speA} vpaE ZEA FHE model 77521-40, HBE E= model 7518-00) ¥ FE (W= 2 mpvjal w}
2=H %E“* B L/Sl6) 2 4% 3] o FAE AREEt], 9] oA HAE A HE-g-l o]
24 ABS & FHalebdA (A 800 me), 3] oI AAES AAFFo2H UIQUL«] 5 HA
ZC)

Aok AATI A BEAE ABS 2 ARSn, EF 5AAA AN, 7] Bk
°F 70 m¢ AT},

4
; 14 m(%)
2o 2 100 mM

& AAAZ

FE L

3L,

]
=

[1102] D7 &

vl

=
=,
ok
= =
=
<

=
T

F42),

371 544

4

!I

Lol 7% &5 =2 E

235300 (A4F
AHg-sted,

€, 280 = €, 370 =

Arg)

=

=

=

e, 280 = 4964 (/‘é%ﬂ), €p, 370 = = A

A

14.5 mg/ml, 3FA| 1.0 g (2F 100 %),

ok

A0l E (18)

- 117 -



[1106]

[1107]
[1108]

[1109]

[1110]

[1111]

[1112]

[1113]

[1114]

R

Iy
0, 8 0 I H \'i ,[ H )(') [¢]
M30-H1-LaP — | N TN T O T N T TN
i, H H O A

T 1 0 FA-GFE ZFACE (18)

Ao 3y Fad 1 oA AzFsE M30-H1-L4P 3AS, Az WE 1 o 7128
S22 1.61 ming em S AFE) 2 (-1 S AF83Fed, PBS 6.5/EDTA 2 10 mg/ml =
ml, A 50 mg) 2 15 ml 13841 8

FHo| ¥i, 10 mM TCEP (ER 3 FH T2
s g, R o pi 7 7.4 B RS
@A U QAR tEstols AFe BAAAG

Ak oFm e FAleld ¢ Y] &l tiE, AAld 14 o T4 1 oA AL S5
UrdeZA = &9 (0.219 me 5 A 1 Akl tel 6.5 3%) 2 vHdeFA= (0.06
15 C 48 oA 90 & AFulo|Este], okw AAS FAol AFAAT.

A1 R B 9.8 BF) & Hrbeka, vhal Aeel A 20 1t

2A ABS &

0 (AIAF A1), ep as0= 4964 (HASF5X]), ey, 50= 18982 (HS5X]) & AME) & AHE3SHY, J
Ak,
FA F= ¢ 2,17 mg/me, A FF 0 4l mg (82 %), FA 1 wAT FE H AT (n)
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TE %2 B (280 nm &% A
ZA k. 2 &9 (5
| (0.135 m¢ ; A 1 &

oN
IR 5, 37 T ol 1 A

»pm'lﬂ

< 10 M E38H5H=

n) & #rAsaL,

SO, 100 mM NAC 8§

ol Este], ok @A
5 AH8) & A A A

€4, 280 = 235300 (74])1\_}_-



[1115]

[1116]
[1117]

[1118]

[1119]

[1120]

[1121]

[1122]
[1123]

[1124]

[1125]
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/‘"\\‘
o] Q L7 o]
e} H H
S N e M o
<’\N /H\N O N} \/l N \“/N\/J! N \"/N\/u.,N, e \//O
N4 ¢! H g H WNH 231
° 1 -
B oy
PN
0
S
HO ©
2
Q
J N O g Ao \/‘M/ N\/\N/\/ c
M30-H1-L4P —] N Wol/ M i N T
’ O Ir
-~
| N—g¢
Frs k‘;ﬁ
-
HC ©
L _1s3

T 1 0 FA-GFE ZFACE (19)

gA o g o Fad 1 oA AZEE M30-HI-L4P FAS, Ax E 1 o 73 %5 22 B (280 nm &% A
T2 1.61 nwmg’lcn{1 S AFE) ¥ C-1 & ARS8}, PBS 6.5/EDTA & 10 mg/mé & ZA|Fc}. 2 g (4
ml, A 40 mg) & 15 md FH ¥, 10 mM TCEP (EF s3] FA3A) €A (0.140 me ; A 1

bl i3] 5.2 Z=) & H7hec). 2 g9 pH 7} 7.4 29 AS pH PIEE QI &, 37 T ol 1 1
AIZE QIFtHlolEgto 24 A U 31X F9] tjguol= AdS YU H

Aot ks YA FiAlolA 1 d7] & dldll, AAd 14 9 %Xé 1 oA 4L 3gES 10 m MPo}“
HudeZA= &4 (0.232 mt 5 FA 1 24 dis) 8.6 IF) & H7bskaL, 15 T 5 %011*1 9 ¥ <FH
Ho|Eslo] | ¢kE HAZ Ao AIA AT} oo 2, 100 mM NAC =84 (0.035 m¢ ; A 1 Tz}oﬂ o
d 12.9 BE) & HUEsla, thA] ALolx 20 B3 elFHo]Edle]| o A kS AX AT

|

A A7) ENe, Az P 1 el AR 3 22 D1 (FFA0EA ABS B A & AMEE BAE A

Alstar, #7] A-E EFACEE o &9 13 ml EAC.
H 1o 71AS ¥%% 22 E (8 3 AT2A, e a0 = 235300 (AAF FAHX), ey a0 =

0 (AIXF F74A1), ep, 250 = 4964 (HAZX]), ey, 50= 18982 (HAF5X]) & AME) & AME3lY], sl7]9 EA4AE 4

o+ A5 (n) ¢ 5.9

o

A FE 0 2.36 mg/ml, FA FF 0 31mg (77 %), FA 1 BAG +E

AAld 21 gA-oFE ZFAICE (20)

3
Q) o rd o
o o H H
1 - 9 [
) N PN VN ,.JLN/\“ N ‘NJ ; N Ay
)
N\ H Ao} H 5 Ho o NH 331
A
0T w-g
Frisey \&)1
e
T ‘r/‘(
HO ©

c
L O -
B R e M i N e
MSO‘HLMm—A-—{\\/z N Hg |
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[1126] T4 1 gA-okE A0 E (20)
[1127] Ao 3k e 1 oA AZEE M30-HI-L4 FAS, Ax 99 1 d 7143 &5 =2 B (280 nm &% 7
S22 1.61 mimg cm S ARE) 2 (-1 & AFE3Fe], PBS 6.5/EDTA 2 10 mg/ml = ZA &ch. 2 gl
(1.25 m, &4 12.5 mg) < 1.5 ml 1o Y, 10 mM TCEP (B3 3H3 F2A3AN) S0 (0.0287 ml ;
A 1 Aol tis] 3.4 ZE) L 1M AL 2 Z4F F8NY (Nacalai Tesque, Inc. ; 0.0625 mé) < H7F
L= 2 g pH 7} 7.4 £ 0.1 W9l AS &AS o, 37 T oA 1 Az AFHlo]EZ o2 H, A
U X 5-9] gsdol= A3S SUAHT
[1128] Ao} e HAS ZpAlold ¢ AV & diEl, AAld 14 9 FA 1 oA AL FIES 10 mi 23Sk
OHgdsZIAs g (0.0439 me 5 A 1 Aol disl] 5.2 3F) € yHldEJHAI= (0.0267 ml) & A-=23)
A7 slaL, 15 T 9 8 FollA 1 AR AFHle|Este], oFE HAE Ao AFAIHT &2, 100
mM NAC (Sigma-Aldrich Co. LLC) =89 (0.0066 ml) & H7}slar, TA] ALo|A]l 20 E7F AFHo|ES S, <k
2 970 W AANRY
[1129] A A7) 8BNS, AR W 1o 7AS FF 22 D-1 (5o ZA ABS & AHE) & ARESE AAE A
Aehal, 7] A-oFE BRACNES FHet SN 6 DS F, FF 24 A 2 ST, §92 359
=
[1130] E4 H37F 0 Al TH 19 7ARE 3% 2 E (B 3 ATEA, ey 0= 235300 (AN FAXA), ey 50 =
0 (AXE FAX]), ep 0= 4964 (AZFA]), ey 50= 18982 (HAFX]) & AH8) & AFESHY], 79 EAXE &
At
[1131] A T ¢ 10.0 mg/ml, FA FF 8.7 mg (70 %), FA 1 B o= H A4 (n) 3.5
[1132] Ao 22 A -FE ZFACE (21)
[1133] [s}3}2] 91]
)
o o] K O H O
Sy A O A NI AN 0
\"Lo H o H c“; H o~ NH 231
A A o
1 —
Fll\\INﬁ{lx%o
o
HO O
R o
e} H H
M30-H1-L4 wyizl;\/w O o’\/““m/\é LA u/’\g \/U\u/\/_;uf:
S o)
O
e
HO O
I _155
[1134]
[1135] T 1 AR ZFAIE (21
[1136] A g Zare] 1 oA AR M30-H1-L4 FAEZ, Az W 1o 74T 3% 22 B (280 nm &3 7
2 1.61 mémg cm S AHE) ¥ C-1 & AFE3}e], PBS 6.5/EDTA 2 10 mg/ml = ZFA 3}, 2 g
(1.25 me, & 12.5 mg) & 1.5 ml FHo| 2 10 mM TCEP (Ex 333 434 489 (0.0439 ml ;
A 1 A sl 5.2 ) (0.0287 me ;A 1 EAe] dis) 3.4 F) 2 1M QAL 2 ZF 58
(Nacalai Tesque, Inc. ; 0.0625 ml) = H7}3lct. B gl pf 7} 7.4 + 0.1 W AL A3 Fo,
37 T oAl 1 Az AFHlolEdto 2 x A Ul 31X R teutel= AFS A H
[1137] PR} 8 GA ZRANA Ay go) s, Aol 14 9 FA 1 olA S22 10 ml EFeHs
O gEIAs gl (0.0726 m¢ ; A 1 Aol tha] 8.6 dH) & Hest Hrleta, 15 T 9 £ FolA
1 A7F clsfH|o)Esle], k& HAZS kAo AZA| AT, 522, 100 mM NAC (Sigma-Aldrich Co. LLC)
9 (0.011 ne) & H7H8ka, ThAl AeolA] 20 B3t 1Mol Edke], oFE P9 W HAA AT}
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[1138]

[1139]

[1140]
[1141]

[1142]

[1143]
[1144]

[1145]

[1146]

[1147]

[1148]

[1149]

[1150]
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A A7) SAs, Ax W 19 7S FE 22 D-1 (dedoBA ABS & AFE) & AMESE HAE A
ASm, ¥7) BA-okE BRACEES Fhae 8L 6 m DL F, BE £4 A B AL, $9L B5Y
o,

B 7 0 AR E 19 ZAgE 38 25 E (B 3 ATEA, ey w0 = 235300 (A FAHXA), ey 50 =

(AIAF FHA), ey 90 = 4964 (AFA]), ey a0 = 18982 (AFH]) & ALE) & ALE35le], 3179 EAAE o

[3}&4] 92]

0 o] o} H O (H O
S *Njwr“\) T
T
Frie N ﬁ\ﬂ‘;ﬁo
Iy
HO O
8 CD30 Al —
L 125
T 1 FA-GFE ZFANE (22)
Eid R ﬂzoﬂ 3 oA At 3 (D30 FAZ, A W 1 o A% FE ZZ B (280 nm FF AF
24 1.75 ming on & /\]-“‘l) 9 C-1 S AFE3led, PBS 6.5/EDTA & 10 mg/mb 2 A 3T}, 2 g (0.4

1.
ml, A 4 mg) = 1.5 m FE ¥i, 10 mM TCEP (EZ 3IAad FA3IAH =89 (0.0065 m¢ ; A 1
Baloll tial] 2.5 ) & H7Fste], 37 T oA 1 Azt AdFHolEg oz, & U IA -9 tEyol= A
Sk [e)

h= |

GAlsh kg YA ZFAA 7] gl i, ANl 14 o FH 1 AA D& HFES 10 M EF
E! 1= (.

gWEEZAs= &9 (0.0116 m ; A 1 &l s 4.5 @) 2 gWEdEZA= (0.0098 m) = A3
A7bsta, HH - 2HolH (MIR-103, o}2Yd FA3AL) & Algate] A3t 1 A3k

, ol %}04, FE HAE A
of AgtA| T}, b0 2, 100 mM NAC (Sigma-Aldrich Co. LLC) =& (0.0017 m¢) < H7}star, oia] A

2ol A 20 E3F QlFFHIelEste], k= ¥ 9 wkes AAAZH.

| 7138 8 22 D-1 (FHeZA ABS & AHR) & ARESE AAlE A

A g1
Alste] |, ®7] dA-FE EFACEE i3t £9S 2.5 M I
&4 Hrt Az WH 1 71AS F% 22 E (85 FF AT2A, e a0 = 270400 (AAF FHX), ey a0 =
0 (AIAF F74A1), ep, 250 = 4964 (HAZFX]), ey, 50= 18982 (HAF5X]) & AME) & AME3te], sl7]9 SA4AE 4

o\ﬂ,

A T ¢ 0.86 mg/ml, FA FF 2.2 mg (54 %), FA 1 EAY o= H A4S (n) 2.5
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[1152]
[1153]

[1154]

[1155]

[1156]

[1157]

[1158]
[1159]

[1160]

[1161]

[shet4] 93]
»
o] H © /[/ H o
%N/\)I N O JLN/\(N\)LN \]_,N\)LN/\/\{/O
Sk H H o H H __ NH 2&
O { ————
N
TN g
P
M)
HO—X<O

o)

§ R
& C030 HA—] ?LNA J N/\VO P /\N/\WN P u N
)

’ \fl\

T
4
I
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Cn
e YN
Q
T o'
HO O
L A7
T 1 0 FA-GFE ZFACNE (23)
Ao 3¢ ﬂﬂaﬂ 3 oAl A& & (D30 SAE, A= WY 1 o 7Ag 38 =2 B (280 nm 5% AT
2 1.75 mlng om S AFE) 2 (-1 & AFEElS], PBS 6.5/EDTA & 10 mg/ml = ZA|ATH H gl (0,35
ml, A 3.5mg) & 1.5 m¢ FH Wi, 10 mM TCEP (EX 3 FY FA3A) F=€A (0.0113 me ; A 1
w2kl sl 5 GE) & HUbske], 37 T oA 1 AIZE QAFHolEfto 2 A Ul A9 syl A%
< LA A
Ao} ok YA ZHAlClA 1 v Mo diEf], AAld 14 9o FH 1 oA 2 I}FES 10 mM E8sH=
UiedEZA s g9 (0.0204 m 5 A 1 B g8 9 F%) @ z2dd=F (R g8t F23]A}, 0.18
m) & A3t Hrbsta, FE - 2HolE (MIR-103, ol=2Y FAIAND & ARgsto] A3} 1 Az uksle], <k
5 YAE Ao AgA . ohS-o 2 100 mM NAC (Sigma-Aldrich Co. LLC) 489 (0.0031 ml) < #
Zbsta, Al Aol A 20 3 QIFHlo|Este], ke FAO wHEE FA AT
A A A7) Lae Az AW 1o ANAS FE 22 D-1 ($EZA0TA ABS B AFR) & AM&3E AAES A
Aske], 7] FA-okE EFACES ol £AE 2.5 ml AUt
&4 Hrt Az WH 1 71AS F% 22 E (85 53 AT2A, e a0 = 270400 (AAF FHX), ey a0 =
0 (AXE FAX]), ep 0= 4964 (AZFA]), ey 50= 18982 (HAFX]) & AH8) & AFESHY], 179 EAXE &
Sk,
A T 0 0.41 mg/ml, FA F=F o 1.0mg (29 %), A 1 BXF ¢E HF A5 (n) ;7.1
AAld 25 gA-oFE ZFAICE (24)
[3}32] 94]
')
P
[e) ¢} H © i H ?
<i:|1j \/M\N ~_C 0 qu\\gNw,N.m, \g)l,N\/ \u \;\[\T':) -
© = S O
| TN
P N,/\Q‘W/\\
AN °
HO O
_ - _
) 2
({‘x EJ) Q CU) n\)o S C\‘) Q
- o SN SN T O T S N SN N
8 cp3o MI_“—QO N A S I G
N = Q
FI\ ‘ N x{q_j
L,Q\ o
RS
L __laz
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[1162]

[1163]

[1164]

[1165]

[1166]

[1167]
[1168]

[1169]

[1170]
[1171]

[1172]

[1173]
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T 1 FA-GFE ZFANE (24)

Ao 9 Fard 4 oA A & (D33 FAE, Ax W 1o A FF 22 B (280 nm &7 Al
24 1.66 mimg cn S AFE) 2 (-1 S AFE3te], PBS 6.5/EDTA 2 10 mg/ml = XA}, 2 89 (0.4
ml, A 4mg) & 1.5 m¢ FH 23, 10 mM TCEP (EF ATY F234H) =80 (0.0065 me ; 34 1
Eapol tief 2.5 @) 2 1M QAMFEA

2 75 489 (Nacalai Tesque, Inc. ; 0.0058 m¢) S 7}t
ol A& gk Foll, 37 T oA 1 Az AFwle]Egtozx A | IAX|F

A7) ol disl, AAld 14 o ¥4 1 oA 4L FFES 10 M EFEHE
N (0.0116 m¢ ; A 1 Aol el 4.5 FF) 2 UHEEZA= (0.0101 m) & 23
A7rekar, FH - ZEOlE (MIR-103, oF=d F23AL) & AMEsto] A3 1 AlzF wwksle], & JAE A
o AZAIZTE. o2, 100 mM NAC (Sigma-Aldrich Co. LLC) =€ (0.0017 m¢) & #H7}star, da] A
oA 20 #3F QIS ESte], k= ©WA 9 W& HAAZT.

v
=)
il

>
el
>
[t
oo

AA 2 A7 &9, Ax HH 1A ZAS FE 24 D1 (ST AeEA ABS & AMR) & ARESE AAE A
Alste] |, §7] A-FE EFACEE i3t £98 2.5 Ml I
H 1o 714 F%% 22 E (8 3 AT2A, e a0 = 256400 (AAF FHX), ey a0 =

0 (AIXF F74A1), ep, 250= 4964 (HAZF5X]), ey, 50= 18982 (HAF5X]) & AME) & AME3te], sl7]9 SA4AE 4

o,

FA s%= ¢ 1.25 mg/ml, FA FF 0 3.1mg (78 %), FA 1 AT = Hd A¥SF (n) 3.7

AAld 26 FA-oFE ZFAICE (25)

W
Q H © H O
R S S
). vO O j\ =3
P
PNy
\w\.a«
HO O
f@
o 0 o] H O H ©
o coss 8l __{3\: S\I\AVJLH/\V O.J\OAVJKN/\S,N\__J\H . gN)Lﬁ\f\lﬁ)
> ’/’(/l\\/ s]
Fj **J\N“L{ A;*"\
ok
HO ©
- 173
T 1 0 FA-GFE ZFACE (25)
Ao 2 Zad 4 oA A=S ¥ D33 FAE, A= WH 1o ZAS FF =2 B (280 nm &4 AT
24 1.66 mimg cn S AFE) 2 (-1 S AFE3te], PBS 6.5/EDTA 2 10 mg/ml = ZAIAT}. 2 &9 (0.4
ml, A 4mg) & 1.5 m¢ FH 23, 10 mM TCEP (EF &Y F2314H) 80 (0.0129 me ; 34 1
Bato] e 5 9) L 1M QAL 2 Z4F F89Y (Nacalai Tesque, Inc. ; 0.006 m¢) & H7}gic},
2 A pH 7} 7.0 £ 0.1 W] A& A3 Fol|, 37 T oA 1 A AFHo|Eozy, & | 31A|F9
teyols Ags SAAFTH

A 1 oA 42 g5HES 10 mM X33+

g (0.0233 me ; A 1 BA] tiE 9 FH) & A3 Hrlsta, K2 - ZHoOIE (MR-
103, of=2Y F2 AL & AFg35te] A3k 1 AIZF wNkste], 2 PAE Aol AFAIH . o,
100 mM NAC (Sigma-Aldrich Co. LLC) <89 (0.0035 m¢) = H7bstar, ThA] A2olx 20 #3F
Aol Este], k& A9 RbES AR A H T

o
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[1174]

[1175]

[1176]
[1177]

[1178]

[1179]
[1180]

[1181]

[1182]

[1183]

[1184]

[1185]

[1186]

ZIHSd 10-2020-0026323

AA o A7) g, Ax B 1ol AT FF 2% D1 (FFN0RA ABS B AME) & AT BAE A
5 x7] G OJEE FHote &4E 2.5 m AU

1o 71As 38 22 E (B 5% ATEA, e, 0= 256400 (AAE FAHA), e4 50 =

(AIRF FHA), ey 90 = 4964 (AFA]), ey a0 = 18982 (AFH]) & ALE) & ALE35le], 3179 EAAE o
A X 0 1.17 mg/ml, FA FF 0 2.9 mg (73 %), FA 1 EAG = HF AFSF (n) 7.3
[sFet4] 961

o} o H © L i 0
LNf\)LN/\,OVAO/\,LNA n’N\)LN N om0
A I i
AN H H o H o9 .

c

@
¢}
& D70 87 —| ‘/L»NN)\N/\ O\/\O '\/“ N H/N\)L gr \)LN/\/Y
jyﬁj\\L/\ O
N K k

l‘\(

38

ol
ol

1 FA-FE TFAE (26)

ot
2

Aol 3 ﬂﬂoﬂ 5 oA A 3 D70 FAE, Ax WH 1 o 7AS FE 22 B (280 nm EF A
1.69 ming cm = < A}ﬁ) 2 (-1 & AFR3}e], PBS 6.5/EDTA = 10 mg/mé & ZA| 3t 2 &9 (0.4
f?}il 4 mg) & 1.5 m¢ FHO ¥, 10 mM TCEP (Ex 3Hd& F43]AH &< (0.0065 m¢ ; FHA 1

Exlo] thaf] 2.5 @) = 1 M AL 2 ZF 8N (Nacalai Tesque, Inc. ; 0.0058 ml) & FH7}gict.
% Ql AL Eelgh o, 37 T oA 1 AIZF AFHo|EFoZHN, & o AF*

7] &Nl s, AAld 14 o 4 1 oA e FFES 10 Ml EFeE
%%A]E £ (0.0116 m¢ 5 FA 1 Al il 4.5 ) L OuEEZA= (0.0101 m) = A3}
i, FH - 2ol (MIR-103, oF=d F23]A}) & AR&ste] A3 1 AR wwkste], ofE JAE A
S22, 100 mM NAC (Sigma-Aldrich Co. LLC) =& (0.0017 me) & H7ista, thr] A
oAl 20 W3F Aol Este], okE @A WS FA AT

=
=]

g
I
?_L
>
S
)

1ol 71Ag 38 22 D-1 (SN ZA ABS & AHS) & AH&e HAls 4
1EE sl 892 2.5 b A

1o 71Ae ¥%% 22 E (8 &3 AT2A, e a0 = 262400 (AAF FHX), ey a0 =
(%

A5A), e, a0= 18982 (A5A) S AHE) & ARESe], 87l SA4AE

A F= 0 1.4 mg/me, FA FF 0 2.9 mg (71 %), FA 1 EAG FE

o\ﬂ

o+ A5 (n) ¢ 3.8

- 124 -



[1187]

[1188]
[1189]

[1190]

[1191]

[1192]

[1193]

[1194]

[1195]

'
P

H O

QNA)LN/\,O\/\O/\)LN/\'(N JL \WN

4 H H g j' 2
Z S [e]
| N—¢
oSN

ZIHSd 10-2020-0026323

. /ﬁo
S
HO O
)
: BEERES
~_0 , ~ N N O
& Co70 Al ,7,( NA/U}“ RO ' Gl T N
(Y.
P
BN ‘1\}'\0
o
HO O
(- — 174
T4 1 0 A-ekE FFAeIE (2D)

229 1.60 ming cn & ARE) B (-1 & AHgSke],
me, FA 4mg) & 1.5 M FE

A dis] 5 ) 2 1M

Hogolo] pf 7} 7.0 + 0.1 WSl RS FQlE Fo
Hevlol= A% SAAZT

Ao ok FAL ZFANA ¢ F7] EHo i3
g ez s g (0.0233 w0 ; A 1 EAol

Qo Estel, oFE WA WS FAAAL.
A 37 §9L, AR WY 1 AN 3
NEE FHIE

AS5A),

1.13 mg/ml, A

AAld 29 gA-oFE ZFAICE (28)

ilILOJI] 5 oA A= 3 D70 FA)

oAb 2 ZF 48N (Nacalai Tesque, Inc. ;
Q |, 37 C oA 1 AZF QAFHo|ESo 2 M,

103, of=Y FA A & AMEste] A3 1 AIE
100 mM NAC (Sigma-Aldrich Co. LLC) &

1ol AAE BE 25 E (% FY AFA,
ep, a0 = 18982 (A FHA]) & AH8) & A3,

2.8mg (71 %), A 1 BAT o=

713 &% %2 B (280 nm &% A
10 mg/ml 2 ZA| A}, 2 89 (0.4

of Yir, 10 mM TCEP (Ex §} 9 FAA 7€ (0.0129 me 5 A 1

0.006 mt) < H7Fct.
A W glx] e

1 oA 82 s3t=S 10 mM E&3te=
Aeet Arkstal, FH - ZHeolH (MR-
= o,
Ao 20 w3F

Z2F D-1 (N0 2 ABS &= AME) & A
O

2.5 mt T},

€4, 280 = 262400 (7:ﬂ\l‘ ‘ir‘xé ]),

o\ﬂ

o AFSF (n) 7.4
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[1196]

[1197]
[1198]

[1199]

[1200]
[1201]

[1202]

ZIHS3d 10-2020-0026323

A

¢

[¢]

7 5o H
H oG H 0 SN N e} o [N}
- ~o oA g Y
H N/“1( N A MJ “«"v N & g he b N
o H o NH %o
TFA 231

UL

F N &(/»_.‘

g

HO O L\
o 0 f
}\N \)LN/\VO\/ o’\«"\/\o’\/uw”j . L\/L\N v M. ,I\N,\/\ 0

w{ R H H o Ho NH 332

L l .
F/L:,J.Nl {‘l— <'
-

R
HO O

§ j
Q H O
G\)\N/\, \,\OA,oyﬁof\/\N/\(N ”‘N"\;r J g C

“ ey,

\/-\

M30-HA-LAP —rf—

HO O
__ 133

FA 1 0 N-[19-(2,5-T 542, 5-t Fto] ER-1H-3] E-1-9)-17-5 44,7, 10, 13-B] E&}-& 2-16-0FAb = L H] 71—
e dlegd e d-I-vd debd-N-(4- {[(1S,99)-9-NE-5-FF L 2-9-8} o] E5A|-4-m|&-10, 13-t] S~
2,3,9,10,13,15-3NA}ato] = 2-1H, 12H-Hl 2 [de] ¥ 2h=[3" 4" ¢ 6,7] A& A e[1,2-b] F 5 -1-D ] o} =} -4~
Said)Feletr=

AN 2 9o FH 2 ol AL BFE (90 mg, 0.107 mml) &, EFodolyl thale] tjo]aEzHod ol
(18.7 p, 0.107 mmd) &, 6-Ze o] =SAFAIN-S2l ol tfale] 1-EeQlo]n] =-3-54-7,10,13,16-H Eet&
Ab=4-0}Ab = L H ZE-19-2N-4:41 o] v (55.1 mg, 0.107 mmo) & ARE3kar, AAle] 2 o ¥4 3 3 FAshA Wt
SAA, #7] 3FE (50 mg, 37 %) & S TARA LA}

"H—=NMR (400MHz, DMSO—dg) 8§:0. 85 (3H, t, J

=7. 2Hz), 1, 64—1, 74 (2H, m), 1. 77—1. 90 (

2H, m), 2. 06—2. 19 (4H, m), 2. 27=2, 32 (2H

, m), 2. 33—2. 37 (2H, m), 2. 38 (3H, s), 2. 7

2—-2. 80 (3H, m), 2. 96—3, 19 (6H, m), 3. 39—

3. 48 (10H, m), 3. 52—3. 75 (10H, m), 4. 39—

4, 48 (1H, m), 5. 14 (1H, d, J=18. 8Hz), 5. 2

3 (1H, d, J=18. 8Hz), 5. 38 (1H, d, J=17. OH

z), 5. 42 (1H, d, J=17. OHz), 5. 62—-5. 568 (1

H, m), 6. 52 (1H, s), 6. 98 (1H, s), 7. 13—-7.

24 (5H, m), 7. 29 (1H, s), 7. 69 (1H, t, J=5

5Hz), 7. 78 (1H, d, J=10. 9Hz), 7. 98—-8. 03

(2H, m), 8. 10 (1H, d, J=7. 8Hz), 8. 16 (1H,

t, J=5. 7Hz), 8. 23 (1H, t, J=5. 7Hz), 8. 44

(1H, d, J=8. 6Hz).

MS (APCI) m/ z:1237 (M+H) ~+

TH 2 1 FA-FE TFAE (28)
Ao s+ ¢ Fare] 2 oA A ZEE M30-HI-L4P SAS, Az 9 1 o 7143 3% 23 -1 2 B (280 nm
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3 A2 1.61 ning om 2 AFE) 2 ARSI, WA PBS 6.0/EDTA 2 A

T2 ZAPYG. 2 LA (1.25 m) & 1.5 m¢ ZYZ2FAA FH|

F2A A g (0.025 me 5 FA 1 EAe] diE] 3.0 9% R 1M 2
Tesque, Inc. ; 0.0625 m¢) & FH7}3c}. 2 gdlol pf 7} 7.4 £ 0.1 Y]
1 Az tHlelEgto 2 a4 A U X F9| tgvle|= AS 3

[1203] A e} ok FAY ZFAlelA 371
A1 oA 4 FFES 10 M EFEHE \‘4 HEEZAI=E g9 (0.047 ml
< Aesk Hrbstar, FH - ZElE (MIR-103, o}=d F43)AN) &
= th&-o =2 100 mM NAC (Sigma-Aldrich Co. LLC) %8

ol
TA et 20 $1b warstel, ofE A9 weg AAAA

[1204] A 1 A7) SN, Az w1 el AR FE 24 D1 (85
AEm, 7] FA-FE BFANES FHE 9L 6w DS F,
.
[205] 54 @7 Az 1ol A BE 24 E (2 F5F AFEA,

%=
0 (AXE F4A), ep 2= 5000 (AF HAX]), ey 30 = 19000 (HF HHA])

o=

BIE S 10-2020-0026323
3@4, 10 mg/m¢ ] A &
TCEP (Ex 3T
8N (Nacalai
Zoll, 37 C A

<
o 1
5’:
4

¥ar, o7
o] A}
?lZ

A Z T

goo | tuE<&Z A= (Sigma-Aldrich Co. LLC ; 0.102 m¢) ¢ A7)

GA 1 Al g 5.5 B
ApEEel Aes 40 B3 o,
£ (0.009) m =

;
0]:‘3

A7t

_>L
:>
m

>mlm

B

A
s

.|_,

oL
[}

OHTT
PN

235300 (AAF

o

=

€, 280 =

AHE) 2

0]: %L

oE..

Hit A3 (n)

=

[1206] A % 13.60 mg/ml, A FH : 9.5 mg (76 %), FA 1 EAF
[1207] Ao 30 FA-FE ZFACIE (29)
[1208] [3}3H4) 99]
) o
H - o} o g © (.
HZN/\gN\,)LaJWr\\)L”/\/ \,SH /lo e NP ﬂ) ok ﬁ,\/ N/\W JLH/(V ] H,V\JH
TFA St [/\[ r\J 23

PO Iy

s <

HO O

j©

1 )L { 0 i

2 7 N’j-"”’ T © Bro

TFA

M30-H1-L4P —

ZH4

o

a2

S =-
24

b ool
Z] ;q] xg

3

[1209]
[1210] T4 1 N-(tert-F-EA7I2Rd)-p-Ldetd 28| A =22 -L-dAld dehd-N-(4- {[(1S,99)-9- 011% 5-EF
9-3lo] EZA|-4-1|€l-10,13-5]22-2,3,9,10, 13, 15-FA}&lo| = 2-1H, 12H- M Z[de] 7 2} =[3' 4" : 6,7]90=
(1, 2-b]FAEU-1-d o) 4-S K E)ZE o=
[1211] AAe 2 o FAF 2 oA 9d& 3FE (0.839 g, 1.00 mml) S, 4-(tert-F-EA|7IE2R ol )
N-(tert-F-EAI7tE2RD)-B-LetdS ARt Ao 1 9 T4 1 3 FU3A v-3A1A, 31 = A
S AASH] 23 thee] F4ol ARSIt
[1212] T 2 0 p-dEpdEgAdEgA-L-dAld dEbd-N-(4- {[(15,95)-9-o&-5-FF 2 2-9-3}o]| == A|-4-v| & -
10,13-t1=-2-2,3,9,10,13,15-3AA}3lo] = 2-1H, 12H-H1 Z[de] ] 2} = [3"' 4" : 6,710 = A =[1,2-b] A =H-1-
Ao} -4-FaKd)FELlotr =

[1213] A7 B4 1 oA e uAA APES, Al 2 o T4 2 9 TdEA W AIA, 27] SFHE
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[1214]
[1215]

[1216]

[1217]
[1218]

0.
&

=)
=
al

3}

(s}

T} 3} A

)—%UO_I

AA =AM AT

TH=NMR (4 00MH z,
=7. 4Hz), 1. 67—1.
2H, m), 2. 09—2. 22 (4H, m) ,
46—-2. 55 m), 2. 82—2.
5—3. 13 (56H, m), 3. 14-3, 21 (2H, m), 3.
3. 80 (6H, m), 52 (1TH, m), 5, 20 (2H
42 (2H, s), 5. 53
28 (5
72—

DMSO—dg) 6:0. 87 (3H, t, J
77 (2H, m), 1. 79—1. 92 (
2. 40 (3H, s), 2
(2 H, 73 (1H, m), 2. 9
55—
4, 44 -4,
, dd,
-5, 60 (1TH, m), 6.
H, m), 7. 31 (1H, s), 7.
7. 78 (1H, m), 7. 80 (1H, d,
0-8. 8. 29 (1H,

42 (1H, t, 7Hz), 8. 47 (1H, d,

J=35. 0, 19. OHz), b.
54 (1H, s), 7.

67 (2H,

14—-7.
brs), 7.
OHz), 8. 1

9Hz), 8.

J=8. 6Hz

J=11,
17 (2H, m), t, J=5.

J=5,

~

3
Al-4-H|€l-10,13-T] <
Ae=d-1-A]oln| v} —4-24HE)FE o=

BR T EAF (96.3 mg, 0.693 mmol) <
693 mmol), 1,3-t]o]
NE, A7 FA 2 dA 22 SFHE (473 mg, 0.462 mml), E
FEolu= (4.5 ml) &qol 0 C oA H7lsto,
IRuEDYY [&5 & @ FREEIXE ~ FEIZIEES A
Ag 22X E v ek to ol g =
A A A AT

e = 85
o=

TH-NMR (400MH z,
67—1,

DMSO—dg) §:0. 87 (3H, t, J

=7, 4Hz), 1. 77 (2H, m), 1. 79—1. 92 (

2. 08-2, 22 (4H, m), 2. 33 (2H, t, J=
s), 2. 74—-2. 83 (1H,

2H, m),
7. OHz) ,
2. 99-3.
24—-3. 30 (2H, m), 3.
(2H, s),
=18, 9Hz) ,
), 6.
1TH, s), 7.

2. 40 (3H, m) ,

174-3. 21 (2H, m), 3.

3. 82

12 (3H, m), 3.
56—3.
(1TH, m), 5.

77 (6H, m),
4. 41—-4, 51 20 (2H, a, J

5. 42 (2H, s), 5. 54—-5, 60 (1H, m
15—=7. 27 (56H, m), 7. 31 (
69—7. 74 (1H, m), 7. 80 (1H,
8. 06 (1H, t, 7H=z), 8.

8. 21—8. 34 (3H, m),

54 (1H, s), 7.
d, J=
J=5, 13 (1H

8. 46 (1

10. 9Hz) ,
L dy
H, d,
MS (ES 1) m/ z:

J=7. 8Hz),
J=8. 6Hz) .

10830, 1032 (M+H) +

-oFE ZFA1E (29)
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N-(BRZRolAE)-B-2deld Fe|dFeA-L-dld detd-N-(4- {[(1S,99)-9-o &-5-=F
2-2,3,9,10,13,15-A}slo| =2 -1H, 120-9 2 [de] ¥ g} = [3' 4" : 6,7181= 8] X = [1,2-

gEzzde (4.5 m) &N, N-3
X zdztEHelv = (0.107 me, 0.693 mml) & ﬂﬂaoq 2

Ao 1 AzF ﬂ‘i%q.

ZIHS3dl 10-2020-0026323

£ 2-9-3lo]=

=
= 15 (v/v)] &= BAlstaL, Lol
23 gl Aqgstesd, 7] BFE (191 mg, 40 %) &



[1219]

[1220]

[1221]

[1222]

[1223]
[1224]

[1225]

[1226]

[1227]

[1228]

[1229]

ZIHSd 10-2020-0026323

gA e s+ 1 Fare] 2 oA A ZEE M30-HI-L4P AS, Ax 9 1 o 7143 3% & -1 2 B (280 nn
&34 A=A 1.61 m(%mg_lcmi1 S AME) = ARESEaL, wiAE PBS 6.0/EDTA = X¥ksle], 10 mg/mb 9 A &
L2 ARG, 2 89 (1.25 m) & 1.5 mb ZEZEFAA] Fro] gar, of7]e] 10 M TCEP (Ex 34 & <
F2AAD 8 (0.025 m¢ 5 A 1 Exlo] whsh 3.0 FE) Z 1 M XA 2 ZF S8 (Nacalai
Tesque, Inc. ; 0.0625 ml) & H7}glc}. 2 oglol pH 7} 7.4 £ 0.1 YA RAE I T, 37 T oA

Aol oFE A FFAClA 1 Y] &9, UWEEZAE (Sigma-Aldrich Co. LLC 5 0.09 m¢) <} “47]
FA 3 oA AL SFES 10 M 2FsE dHEEIAE &9 (0,059 me 5 FA 1 bl giE) 7.0 3E)
S Aes "rbstal, FE - 2HolE (MTR-103, o2 F23AL) & ARS8l A3 40 3+ wwslal, oFE
PAZ Ao AT th5-o 2, 100 mM NAC (Sigma-Aldrich Co. LLC) <& (0.009 ml) & F7}s}
aL, ohA] A2Ek 20 w1F wakste], ofE g Ao WS AAAIZ T

A 0 A7) §AE, Ax Uy

>,
ol
o
=

e

ZHE (B T3 ATEA, e4 00 = 235300 (AXF F-X]), €4 30 =

=
0 (AIRE F7821), ep, 250 = 5000 (A= BHA), ep, 50 = 19000 (HF BEA]) & AHE) & ARESto], 381719

o,

A F% o 13.9 mg/ml, A £ o 9.7 mg (78 %), A 1 Y B FH A (n) 3.2

Fé
e
o] 0 H O H oo
Br\/LN/\)LF\/\(N\)\N “,N,\,JKNWO
H X Ho5 H/[/\]\,NH S8
2= -
P Q)
I
Be e,
/ N
[¢]
o
HO ©
i)
Q o] H O H ([E
M30-H1-LAP wofr ..,/JI‘-N"“VJJ'-N‘*YN\)LN' \“/N\/' ~N"“\/"v(o
H H o H oG H e
e S O
[ T nNg
Benes
= 0
S
HO ©
|56
g 3 oM f2 sFEs AHEsle], AAlel 4 9 ¥

Zard 2 oA A &s M30-H1-LAP &= 2 AAd 30 o &
1

I A el osl, x7] FAl-okm IFACIES AU
FA = 0 1.94 mg/ml, FA FF 0 11.64 mg (93 %), FA 1 AT F= B ¥ (n) ¢ 5.6

AAld 32 gA-oFE A0 E (31)
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WS4

e
=)

[s}sh2] 101]

[1230]

6.7

f
N

o]
N A o0
H
. P
e
e SNy

2

~

H
O
-
N/
1o ©

N
g 3
N =C
P
o<
»
=
N
e
4 W T
o=
%0 )
/
o -
9.0 aud
o LT RN
TN | _
=z 7
o r JL 4 _
23
A, % ,.h W
3 = e}
£ \ Y -
Yy \/ i T
_FE z
C =\ ' m
N ;
N\ /,_ﬁ =
../“f ~°
-
=T
O,
i
\N_HO
3
=T
o=
,\v
=T
o=

[1231]

[1232]

Ho

Aldl 5 9

JA) 2 AA]e] 30 ¢ FA 3 oA

2

o] 2 oA A|=&sk M30-H1-L4P

[1233]

),

1.90 mg/ml,

[1234]

AOlE (32)

NE
T

ahl

Ao}

&

A 33

[1235]

[3}&4] 102]

[1236]

O

H/\/\FO

NP

+NH

! H
N
0O

O H O
N
r

o]

N
H

0

H

H

M30-H1-L4P ————-—)LN/\/U\N

[1237]

o

[1238]

A1l

i%]_

21.06 mg,

10.0 mg/ml,

M
Ho

1

100

[1239]

[1240]
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[1241]

[1242]

[1243]

[1244]

[1245]

[1246]

ZIHS3d 10-2020-0026323

|
'{ 2 Hol o /!ff /!\Q
N0 N0
o /(' HZNVF\/J\/?/ 0 oy (/\E/LD
AT K 2H:z - o
[y RN Np=L § ot N g
31 Ny T B S ST
\J (\ 4 <
()
A
/\ \l H O
(,f O“N\:)LOH /\\> ’{i (‘i)

3 /\ . SSNTEO o ‘(\ HCO,H -~ NH, 2ms
—ams - ( j HoO HH 0 Yy H O I " o =252~
° I O N AN gy

0 _i_H 0o )/ o _i_H o
~ NHa MsOR
e o u o
N
- ! o L%o y oty Ao ©
7y |/L N (\} iR G H o WH
e o HO D j/ =2y
0y WO 0 e ?; /|f(‘0 .
L S N\ OUNH
v o, N.\;,ll NP N PN e b g F U
oA H 0 N \.._A.;,,“
HC ©
N\)L e} [o} @ C‘i‘ g 3 /lo (¢]
e s 7 T N I
0 NH q/'“ /\/\)Lo“}\ N :an
0 /( . , 39
g
oM l\ - 238 etk L P
< p AR W
!
V \H I S
HO 0
y © o ) -//O ~
i~ :
\’rN\/‘\/\J‘]\ \'/:{N\)LN/\/\? M30-H1-L4P - N~ \/\)LN/l/](M\/l‘N’\/\f
o Hc,f H,NH 0 ”OEH~NH
3310
B & L > N
NH2 FUJ N/< NH2 F,QI L{"”’
TFA
XTQO \ rw\
HO © HO
FA 1 tert-H84-( N-(tert-FEAAZRD)N-[(-ZF S A-9-Au|EA) 72w d ] -L-2] 2} o}rw) i
Efioflo] E

N -(tert-F-EA 720 d)-N"-[(9H-ZF 2 W-9-AEAN 72 B I ]-L-2]4] (1.00 g, 2.14 mml), N-3}o]=2A]
ZAlolul= (0.370 g, 3.20 mmol), 2 tert-FE4-o}u| =R etito] A= A4S (0.830 g, 4.27 mmol) 2] N,N-tf
] E%QME(wOHM~%%m1%%3(3dﬂ%4ﬂi4£ﬂﬁwﬁﬂﬂﬂt@4ﬂ(0&0&320mm
9 N N-tolaZzdoeolwl (0.410 mé, 2.35 mml) & F7lste], ALoA 3 A3k wRkg}, Hh-S-oho
ﬂE4ﬂ%Ewﬂﬁﬂﬂ,u)%AE£%}¢%“ 45}ﬂ4T UEF 7894, 9@ x3} Ad5E Ag 5,
S 5 Al adlgo R XA ek &ME FH AASK, 27 sEE (1.35 g, A
A A A DA

—11:1 ol\l'

"TH—NMR (400MHz, DMSO—d,) §:1. 14—1. 42 (4
H, m), 1. 36 (9H, s), 1. 37 (9H, s), 1. 48—1.
67 (4H, m), 2. 18 (2H, t, J=7, 6Hz), 2, 84—-2

93 (2H, m), 2. 99-3. 11 (2H, m), 3. 84—3. 9
4 (1TH, m), 4. 18—4. 30 (3H, m), 6. 76 (1H, t,
J=5. 4Hz), 7. 33 (2H, t, J=7. 3Hz), 7. 39—-7
45 (3H, m), 7. 73 (2H, dd, J=7. 3, 2. 7THz),
7. 85—7. 92 (3H, m).

T2 ¢ tert-R84- {IN-(tert-EA 7R )L~ d]opv] i} PEfio]o]
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[1247]

[1248]

[1249]

[1250]

[1251]

[1252]

[1253]

[1254]

ZIHSd 10-2020-0026323

A7 FA 1 A AL FeE u35g,zwnmné1wwﬂﬂagiﬂﬂﬁ(8M)m)%ﬁﬂ,ﬂmaﬂ
(2.00 m) & H7Fste], A4 1.5 AIZF wxtgo, &ulE 749t S/ AAsSIY, 37] sES X3gste &
HES A B EFES O ol HAAve AAEHA g1 thge] Wkl ARt

43 N-[(H-Z2 2 AW-9-A W EAD) T2 I ]-L-2-N~(tert-FEA 28 Y )-N-(4-ter t-5-EA|-4-% 2 1.

A7) FA 2 oA 9& EFE (2.22 mml) ¢ N N-tiHEZEzEoln|= (30.0 m¢) &Nol|, N-[(9H-ZF 2 A-9-Uw
EADNFF2RI]-L-9 (1.13 g, 3.32 mmd), N-slo]=E2Aj<2l0lm = (0.310 g, 2.66 mmd), 2 1-o€-3-(3-T)
Hgoln| X 29 )72 W T]o 13

;R 10

1P =d2be] (0.550 g, 2.88 mmol) & FH7bste] A2elA 18 Al7E wRER
=i =

[e)

SNE ofEAER s sta, X3t TMMFAUERF F&d B 23 AdeER A F, {71 )
kY0 R XA Z T %%ﬂihﬂ%%%-ﬂﬂ&ﬁ ol ARES A7 A ] ARvEaHT
[ZF22¥F ~ ZE2XE @ HegE =9 1 (v/v] & AAste], (0.363 g, 23 %) & F4 aA2ZA IA
=

"H—NMR (400MHz, DMSO—d,) 8:0. 84 (6H, t, J

=6. OHz), 1. 12—=1. 64 (8H, m), 1. 34 (9H, s)

, 1. 38 (9H, s), 1. 90—2, 04 (1H, m), 2, 17 (2

H, t, J=7. 3Hz), 2. 79—-2, 90 (2H, m), 2. 99—

3. 09 (2H, m), 3. 83=3. 91 (1H, m), 4. 08—4,

44 (4H, m), 6. 71 (1H, t, J=5, 4Hz), 7. 32 (2
H, t, J=7. 3Hz), 7. 42 (3H, t, J=7. 3Hz), 7.
74 (2H, t, J=7. OHz), 7. 85—7. 91 (4H, m)
MS (ESI)m,/ z:709 (M+H) +

T4 0 N-[OH-Z2FLA-9-AduEA) 2R Y |-L-TE-N-(3-FI 2 HBA| T2 )-L-g Al oln =X F4kS

7] 37 3 oA @%:ﬂ%&(os%ng,omzmm)ﬂ.E%t(nxom)%:aﬂa@ AL-o A 4 AIZF Lk
et st e W AAE, 327 SEES AT B oSREe o o) AAle AAEHA
23 Thgo] Whgof A&t

245 N-[(H-Z20d-9-Qu|EA) A28 I ]-L- LN —(tert-5-EA 72 WD) N-(3-7F 2 2 A 32 29— 7]
A

A7] FA 4 oA e 3FEE (0.512 mmol) 2] 1,4-t]L4E (5.00 me) AErNo], E3} SAFELAUERF F89
(20.0 me) 2 E]—tert——r%‘:]ﬂiiﬁl olE (0.178 m¢, 0.769 mmd) & H7}sle] A-2ox 3 Al Wk TH
WSS oA EAtE R SA3taL, 10 % AIEE2AF 789 9 x3} AAd5R A F, §715S F5 v
oz AzxAZTh st e 25 AASY, B SFE (0.295 g, 88 %) S FA A=A A

.
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TH-NMR (400MHz, DMSO—d,) §:0. 84 (6H, t, J
=6. 7Hz), 1. 13—=1. 39 (4H, m), 1. 35 (9H, s)
, 1. 48-=1, 62 (4H, m), 1, 91—=2. 04 (1TH, m), 2
20 (2H, t, J=7., 3Hz), 2. 80—-2. 89 (2H, m),
2, 99-3. 11 (2H, m), 3. 87 (1H, dd, J=8. 5, 6
7Hz), 4. 06—4, 35 (4H, m), 6. 71 (1H, t, J
6. OHz), 7. 32 (2H, t, J=7. 6Hz), 7. 39-7. 4
6 (3H, m), 7. 74 (2H, t, J=7. 6Hz), 7. 83—-7.

94 (4H, m).

[1255] MS (ESI) m/z:653 (M+H) +

[1256] =4 6

[1257] N-[(OH-Z 30 A-9-A v EA) 72 1 |-L- LN ~(tert-LEA 7h 28 Y)-N-(4- {[(1S,99)-9- oﬂ'é 5-ZRo 2-

oMEEA] 4—uﬂ%—1o,13—ﬂ£i—2,3,9,1o,13,15—@%}6}015;—11{,12?1—%1; de]¥|2b=[3",4" : 6,7]%1=2A
w=[1,2-b]FE-1-d o) —4-Sakd)-L-2|1lotn =

[1258] SIHE (4) o wlA4ked (0.240 g, 0.452 mmd) &, 4-(tert-F-EA|ZF2Rdolu| ) Rgkat didlel] 47] T4 5

ol P& sF=E (0.295 g, 0.452 mmol) = ARESEAL, AA 1 9 T4 1 F LA WH3AIA, 17 3=
(0.208 g, 43 %) & ©HeM IAZA ATt

[1259] NS(ESDm/z : 1071(M+H)

[1260] B4 7 ¢ LN -(tert-F-EA 72 R Y)-N-(4- {[(1S,95)-9- oﬂ‘a 5-EF Q2 2-9-3lo] =& A]-4-WE-10,13-1]
£2-2.3,9,10,13,15-3A}slo] =2 -1H, 12H-H % [de ] 2} =[3",4' : 6,710 =X =[1,2-b]F = H-1-Y Jo}u| =}
~4-S 2 5g)-[ -2l =

[1261] 371 &4 6 oM 22 3HE (0.208 g, 0.194 muo) &, A7) FA 2 o FAA weAA, 7] AFEE £
gt EES AU 2 EgES O o HAE AAEA @i oo g AFET

[1262] F4 8 ¢ N-[6-(2,5-T] %22 5-U]}o] = 2 -1H-3] B-1-2 ) S A} 0 |-L-2H 2N~ (ter - A 2 0T ) -N-(4- {
[(1S,99)-9- &-5-ZF & 2-9-3}o]| =2 A|-4-m| €l-10,13-T] 2 4-2,3,9,10, 13, 15- A} 3o = 2-1H, 12H-H1 % [d
el =[3" 4" 16,7105 A =[1,2-b] A EA-1-L]o}n| =} ~4-E 2K E)--galolu=

[1263] A7) A 7 oA A& ETE (0.194 mmo) S, AA 2 o ¥4 3 I FAEA HSAA, BV IFFE (0.133
g, 56 %) & WA IAZA LA
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[1264]

[1265]

[1266]

[1267]
[1268]

[1269]

[1270]

[1271]

T 9 1 N-[6-(2,5-U&4&-2,5-Tslo] E2-1H-3 &-1-) A = |-L-2E-N-(4- {[(1S,95)-9-&~-5-
2-9-3lo] EFA|-4-wE-10, 13—\1] 2-2,3,9,10,13,15-A A} slo] =2 -1, 12H-Wl 2 [de | F &= [3', 4" ]

2]

7] 7 8 oA I é‘rﬁ“j (0.110 mg, 0.106 mmol) ¢ YZ= =2 ek (10.0 m¢) §-Aofl, Ewﬂ%

are g 26

}‘\l‘ = o T

mg, 64 %) =

"TH-NMR (400MHz, DMSO—dg) 8§:0. 77 (6H, t, J
=5, 7Hz), 0. 87 (3H, t, J=7. 3Hz), 1. 141,
71 (10H, m), 1. 35 (9H, s), 1. 77—1. 95 (3H,
m), 2. 02—2. 23 (7H, m), 2. 40 (3H, s), 2. 84
(3H, a, J=6. 4Hz), 3. 06 (2H, d, J=6, 7Hz),
3. 17 (2H, s), 3. 26—3. 39 (3H, m), 4. 01—-4,
16 (2H, m), 5. 15 (1H, d, J=18. 7THz), 5. 24 (
TH, d, J=18. 7Hz), 5. 36—-5. 48 (2H, m), 5. 5
1—5, 60 (1H, m), 6, 52 (1H, s), 6. 72 (1H, t,
J=6. OHz), 6. 99 (2H, s), 7. 31 (1H, s), 7. 7
1—7. 85 (5H, m), 8. 41 (1H, d, =9. 1THz).
MS (ESI) m/ z:1041 (M+H) +

=

A2e[1,2-b] A5 0-1-9 Jobv] i} —4- %27 8)-L-2] Alofv] £ E o] H7- 2ol 4 E4be)

Fatel, AdellA 5 A|E Rkt

(4.00 mt) = #H7
sk iiﬂiﬁ AATt.

"H=NMR (400MHz, DMSO—d,) §:0. 76—0. 81 (6
H, m), O. 87 (3H, t, J=7. 3Hz), 1. 12—=1. 31 (
4H, m), 1. 39—1, 56 (8H, m), 1. 57—1. 74 (3H
,m), 1. 79—1. 96 (3H, m), 2. 06—2. 18 (7H, m
), 2. 40 (3H, s), 2. 70—2. 80 (2H, m), 3. 01—
3. 10 (2H, m), 3. 13-3. 22 (2H, m), 4. 04 (1H
, t, J=7. 6Hz), 4. 10—4, 20 (1H, m), 5. 15 (1
H, d, J=18., 7Hz), 5. 24 (1H, d, J=18. 7Hz),
5. 36-5. 47 (2H, m), 5. 52—5. 60 (1H, m), 6.
53 (1H, s), 7. 00 (2H, s), 7. 32 (1H, s), 7. 6
1 (3H, brs), 7. 75—7. 88 (4H, m), 8. 43 (1H,
d, J=8. 5Hz)

MS (ESI1) m/z:941 (M+H) +

el oel, 7] FAl-ofkE FFACIES dold

A X 0 12.0 mg/ml, A £ 0 8.4 mg (67 %), FA 1 EXG &

Ao 35 A -FE ZFEAE (34)
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[1272]

[1273]

[1274]

[1275]

[1276]
[1277]

[1278]

[1279]

ZIHSd 10-2020-0026323

HO/(HO O\(/\/\ W0 W0
HZN/\(N\) N \‘(NQ\N/\/\(/O He /‘\/U\O N._ Hs/\)LN/ WN\)LN ‘\”/N\)LN/ /\T/D
0] H o F l/\l\‘NH H fo) H r\ WNH
S ne T IEET Je e
e A
e 0 !
CHO OHO
O -
M30-H1-L4P — o Si)
4
a2 o W o 5L o
N?,\ g N/\V,N\VJLNJ\ N 0
"o Hog H /\_‘_‘,1“.,
\/J‘\/J<§/’\ o]
| N—
DOREY.
i o]
S (.
no o |29

4 1 0 N-G-srddzaasd)addagd-L-Addebd-N-(4- {[(1S,99)-9-A|d-5-FF 2. 2-9-3} | =FA|
-4-v€-10,13-12%-2,3,9,10, 13, 15-&A}alo| = 2-1H, 120-# & [de] ) g} =[3' ,4' : 6,71¢1 =8| X =[1,2-b]

-1 Jobr] i} —4- %2 7-8) Fe Ao =

AAlel 2 9] A 2 oM I sHeE (84.0 mg, 0.100 mmo) &, 6-Lefolv]=SrkN-sAlolw]d tilel] 3-v]

= f
ERELRI|2AIN-SAolvd S ARgste] Al 2 o ¥ 3 I FdstA vbgAA, #E7] SehE (61.2 mg,
66 %) & HHAN LARA A

TH—NMR (DMSO—-Dg) §:0. 87 (3H, t, J=7. 4Hz)
, 1. 77—1. 66 (2H, m), 1. 79-~1. 92 (2H, m), 2
07—2, 24 (4H, m), 2. 31—=2, 47 (3H, m), 2. 4
0 (3H, s), 2. 59—-2, 69 (2H, m), 2. 78 (1H, dd
, J=13. 7, 9. 8Hz), 2. 98—-3. 13 (3H, m), 3. 1
4—-3, 23 (2H, m), 3. 54-3. 79 (6H, m), 4, 40—
4, 50 (TH, m), 5. 20 (2H, dd, J=36. 8, 19, 2H
z), b, 36—5, 47 (2H, m), 5. 52~5. 63 (1H, m)
, 6. 54 (1H, s), 7. 14~-7, 28 (6H, m), 7. 31 (1
H, s), 7. 68—7. 74 (1H, m), 7. 80 (1H, d, J=1
0. 9H=z), 8. 03-8. 09 (1H, m), 8. 13 (1H, d, J
=7, 8Hz), 8 19-8, 29 (2H, m), 8. 46 (1H, d,
J=8. 6H=z) .
MS (ESIT) m/ z:927 (M+H) +

ofd
o

2 FA-oFE ZFAI0E (34)

2

ghAlo] SMCC =3 @ Fard 2 oA AZek M30-H1-L4P SAS, 5 Z2F C-2 9 B (280 nm &% ASFEA
1.61 ming cm & AFE) = AF&8}3, wjRS PBS 6.5/EDTA 2 A$ate], 20 mg/ml o A smz ZA @),

Bogd (0.25 m) S 1.5 m FHI i, o379 succinimidyl-4-(N-maleimidomethy!l)cyclohexane—-1-
carboxylate (SMCC, Thermo Fisher Scientific Inc.) & 27.6 mM XE3%Fsl= DMSO €< (0.0063 m¢ ; A 1 ¥
Aol W3l oF 2.55 G HH) & A3 HUlste], A4 2 A3 HESAIF G o] Hkglg FE ZX

D-2 & A& AAIE AAste], SMCC Fr=Ashd &FAE oF 5 mg EEE FNE 0.7 m FA.

=~

Aok okE "ol Aol ¢ 7] &Hell, DNSO (0.045 me) oF A7 & 1 oM d2 SF=S 10 M E
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[1280] AAl L A7) §Ae BE 2% D-1 (FEAORA ABS T AHE) & ALEF AAE AAetu, ¥r] FA-okE
SFAES et £ 3.5 m DS T, TE 2D A B ALFA, S8 55y

[1281] EAQ g7 1 35 ZAE (B T3 AFEA, es a0 = 235300 (AAF FAR]), ey q0=0 (A FAA), e,

=z
o0 = 5000 (A= BEA), e g0 = 19000 (HSF BdA) & AHE) & ARRSEe], db7]e] S4AE LA

[1282] A w% : 3.85 mg/ml, FA F=F : 0.8 mg (16 %), FA 1 L <=2 FHF A5 (n) 2.9
[1283] Ao 36 FA-FE ZFACIE (35)
[1284] [3}8}2] 105]

M30-H1-L4P —
Q
331 [e]
_eer . N
S/\/lN/\fI’
o] H 0

[1285]
[1286] TA 1 FA-GE FFAClE (35)
[1287] A o] SMCC Fr=Ast + Fare] 2 oA AAE M30-HI-L4P FA S, &5 =2 -2 9 B (280 nm &3 AG=EA
1.61 ming cm < AFE) = AFE8}3, wjRS PBS 6.5/EDTA 2 A$ate], 20 mg/ml o A s=z 24},
gl (0.25 M) 2 1.5 ¢ FHe| ¥Yi, 37| succinimidyl-4-(N-maleimidomethyl)cyclohexane-1-
carboxylate (SMCC, Thermo Fisher Scientific Inc.) & 27.6 mM X3%tsl+= DMSO €< (0.0125 m¢ ; A 1 ¥
Aell diel] oF 5.1 B &) & A8k Hrkste], A2elM 2 ARE A o] WkgAE F 27 D-
2 & A8 AAE Arlste], SMCC FEAStE FAE F 5 mg EFeE £9S 0.7 m DAL
[1288] kAol oFE AL EFAolA 1 g7 e, DMSO (0.03 me) € AAl 35 9 FAH 1 A I IFES
10 mM 3¥3Fsl= DMSO &9 (0.03 m¢ ; A 1 Exfof] i <k 4.8 B Ad) S A3 drlsla, FH - 2
olE] (MTR-103, o}z F243]A ) & AF&sle] 223} 16 AIZF nwtste] | & HAS Ao AgA AT},
[1289] A 0 7] BAE, FE 2 D1 (HFHSEA ABS B AMR) & AMES HAE AAEz, %7 FA-IFE
EFACIES FFdles §9S 3.5 m 92 F, 3F 22 A E AEEY, £d98 553
[1290] &4 '@7} D FE 22 E (& —E—%‘r 74]‘}1\‘;/‘1, €, 280 = 235300 (74]}1\} '7;:;35‘]), en s0=0 (74]}1\} ‘7;“]3 ‘]), €y,
250 = 5000 (HF HER]), ey 30= 19000 (A HitR]) & AFE) & AFESY], 31719 EAAE A
[1291] A = o 2.43 mg/ml, A FF 0 0.5 mg (10 %), FA 1 BEAG FE AF A5 (n) 1 4.2

[1292] AAd 37 FA-oFE ZFACE (36)
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[1293] [3}3t2] 106]

o o
M30-H1-Lap — |~~~ A Ay
0 H o H

0K
0
™~

[1294] |
[1295] 4 1 : N- {8-[(2,5-UZ AV EYU-1-9) %A |-8-SASE A} S E] -L-dd gdetd N (4 {
ﬂS%)9ﬂ%5} F9 2-9-3lo] EEA|-4-1|E-10,13-1] & 42,3, 15-¢

1923 ,4" 16,7105 A =[1,2-b] HEH-1-2

—

@

[1296] o 2 9 FA 2 A ¥ 3FE (84.0 mg, 0.100 mmol) &, 6-LHo]m|=FAAAN-2220]H] Y tAlel] FH]

Al
&ﬂNf%11ﬂ§)~<43ﬁﬁ AAlel 2 o] ¥4 3 3 FdsAl WA, #7
A DA 2A A

o ruz

TH—NMR (DMSO—Dg) 6§ :0. 87 (3H, t, J=7. 2Hz)
, 1. 21—=1. 38 (4H, m), 1. 43—1, 50 (2H, m), 1

55—1. 63 (2H, m), 1. 68—=1, 76 (2H, m), 1. 8
0—1. 91 (2H, m), 2. 07—2. 22 (6H, m), 2. 40 (
3H, s), 2. 60—2. 67 (2H, m), 2. 76—2, 84 (5H
, m), 2. 97—-3. 22 (BH, m), 3. 56—=3. 76 (6H, m
), 4. 40—-4. 50 (1H, m), 5. 20 (2H, g, J=18. 8
Hz), 5. 37—5. 48 (2H, m), 5. 53—5, 62 (1H, m
), 6. 54 (1H, s), 7. 16—=7. 28 (5H, m), 7. 31 (
TH, s), 7. 71 (1H, t, J=5. 5Hz), 7. 80 (1H, d
, J=10. 9Hz), 8. 04 (1H, t, J=5, 9Hz), 8. 09
(1H, t, J=5, 9Hz), 8. 14 (1H, d, J=7. 8Hz),
8. 26 (1H, t, J=5. 9Hz), 8. 47 (1H, d, J=8. 6
Hz) .

MS (ESI1) m/z:1092 (M+H) +
[1297]
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-oFE ZFA0lE (36)
Zhard] 2 ol A A ZFEE M30-H1-L4P 3AS, 3% =2 -2 2 B (280 nm &%
PBS 6.5/EDTA & X]%ta}o], mg/ml & A wE=Z
A7) B 1A A RS 10l 2F
glolg (MR-

[1298] A2 ¢ A
[1299] Ao} FE PA ZFAlolA
A4ZA 1.61 mimg o & ’\]’“‘l) & Abgsta, wWiAE
ZA Pt HE gl (0.25 m) & 1.5 m FHo| ¥i, o7,
= DMSO £ 0.025 m¢ (A 1 Bxbd i3] ¢ 3.7 9= Ad) 2 HLes Hrtsta,
103, o= FA3)AL) = ALgdte] A3t 16 A7 wyksle], B HAES Ao AFA A
[1300] A A7) gAe FE 2F D-1 (Ao R ABS B AME) S AFREE AAZE AAsla, ¥V FA-oE
SFACES S{ets S9S 3.5 m B F, FF 22 A B AESH], £98 FHF)
[1301] EX 7} 1 FE 2 E (B TF ATEA, e, 00 = 235300 (A FBA), ey g0=0 (AR FBA), &,
g0 = 5000 (A F HAERA), e g0= 19000 (AF HFA]) & AHE) & AE31e, d7]9) EAAE Ao
[1302] A TX : 6.25 mg/ml, FA 5= o 1.3 mg (26 %), FA 1 B E FHF A5 (n) 3.2
[1303] Ao 38 FA-FE FFACIE (37)
[1304] (384 107]
e} o] H o
%L’Z,o\gm,ﬂ\/\)\n,‘f\lo N A \H/ A N S~ ‘(r
° o
SN R O
F:Lé/ ‘\N"T\’\,\H)_.\
R
- g _
e
) S (89
M30-H1-L4P — WH/\AA)\N/\I(N\)\N Jj/N\)\N/\/A\fO
DA, 0 H o Ho5 Hl/\].\NH
—_— \‘(;.T, .\j\ N“go
Fe e N X—(/Ho
e
OHO
| K
[1305]
[1306] T 1 FA-4E ZFAICE (37)
[1307] Ao} o HAS ZFAlolA i 2 oA AZFSE M30-H1-L4P A&, ¥& 24 -2 2 B (280 nm &%
A=A 1.61 nlng cn @ < A}ﬁ) 2 Abgsba, ujAHZ PBS 6.5/EDTA = X3H3ke], 20 mg/ml © oA E%
Zzﬂ@lv} gl (05 m) S 1.5 m Fr Y& F of7)o], DMSO (0.025 m¢) < 2A|d 37 ¢ 34 1
ol d& 3etEE 10 mM w‘f}o}# DMSO &% (0.025 m¢ ; &A 1 Expoll e oF 7.4 FF AY) & HAes)
%17}6}1, FH - 2 o]E (MR-103, o}=d FAFAN & ARgste] A3 16 AIF wnksle], oFE HAHAE
Aol AZAF Th
1308] AA 0 A7) fAS FE A D-1 (EHoEA ABS B AFR) & A8 AAE AAst, T7) dA-SE
SFANES FqFE SAS 3.5 m L F, FF 23 A 2 AESEY], &8 FHI
1309] ’T—ET@ "@7} % -JZ—X—]( E (& —E—%‘r 74151\‘3/*1, €4, 280 = 235300 ( ] ‘7;:7(35‘]) ea 30=0 (74]}?_ ?r“]é ‘D €p
20 = 5000 (A A=A, e a0= 19000 (HS HAX]) & AHE) & AFESHY, sl7]e BEAAE AT
1310] A 5% o 4.36 mg/ml, FA T 0 0.9 mg (18 %), A 1 B ok H A4S (n) 4.1
1311] AAd 39 A-oFE EFACE (38)
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[1312]

[1313]
[1314]

[1315]
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[s}et4] 108]

o )
& 0030 # 8 — |~~~ Ay
0 ) H

0
02
-

T 1 0 FA-GFE ZFACE (38)

Fare] 3 oA AZE 3 (D30 FAS, ¥5 2 -2 2 B (280 nm FF A
Z24 1.75 ming cn @ & AHE) = A}ﬁékﬂ Wj %2 PBS 6.5/EDTA = X|3+3}e], 10 mg/md o &4 BTz %
A gt Bogol (04ml, B dmg) S 1.5m BB 2e . olz)o], DNSO (0.017 ml) S+ AAle] 37

3 8 7]
o] FA 1 oA ¥& =S 10 mM E3SF= DMSO 89 (0.023 ml 5 A 1 Exbo] dis] 9 @ A & A
23} H7beta, FE - 2HOIE (MIR-103, ol=2Y F23AL) & AFEsle] A3} 4 AI7F aftsle], o2 HAE
Ao AgA AT

AAl Y] SN BE 2 D1 (FEN0BA ABS F ALE) & AMES AAlE ANEE, F7] GA-oFE
2FAolEE Feate £9S 2.5 m AT

EAd H37F 1 FF ZFE (5 T3 ATEA, ey 0= 270400 (A FGA), g4 50= 0 (A FGA), ey,
(

42A) & AHE) B RS, Sl S4AE A

©
2
g
I
Do
o
J
S
~~
il
||
R
~—
™
U
o
%
3
I
—
1SN
S
[
S

i
o,
=t
il
2
iy
s
o
N

0.55 mg/mé, A +F : 1.4mg (34 %), A 1 &G oF

Aol 40 FA-fk= ZFACIE (39)
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[1320]

[1321]
[1322]

[1323]

[1329]
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& cD33 g7l ——(\/\A)LN/\]/N\)LN
(0]

U]
03

T 1 0 FA-GFE ZFACE (39)
Ao} o8 Ao ZFACIA ¢ Faid 4 oM AZE & (D33 FAE, FE ZF -2 B (280 nm &F Al
24 1.66 ming cn & AFE) = AL&EI, WA PBS 6.5/EDTA = X Fate], 10 mg/ml o A TEE =

A gk g (0.4 mfz, A 4 mg) & 1.5 m FH Y& T, o47]e], DMSO (0.017 me) <} AAJe] 37
o] 34 1 oA 4L =S 10 mM XT3 DMSO &4 (0.023 me 5 A 1 A dis] 9 B 4 S A
3t A7hstar, —‘rErE_- gl 1E1 (MTR-103, o}=%l F43|A}) S Abgsto] Ad238f 4 ARF wwkste], 2 JAE
FAell AT

BA 2 78NS, 8 22 D1 (FFHe=A MBS S AHE) & ARER AAlE AAlste], w7 FA-okE
ZFACNEE Ffshs 9% 2.5 m AU}

54 97 0 % 2HE (B 5 ATEM, e 0= 256400 (ARE FAHAD, ey a0 = 0 (ARF FAHA), ey,

o0 = 2670 (ASA]), ep, 50 = 15820 (ASFA) & AHE) & ARRSEe], t7]e] S4AE LA

A F% 0 0.93 mg/me, A £ o 2.3 mg (58 %), FA 1 Y B FF A (n) 4.0

& CD70 &M —

0
0
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[1330]

[1331]

[1332]

[1333]

[1334]

[1335]

[1336]

[1337]
[1338]

[1339]

[1340]
[1341]

ZIHSd 10-2020-0026323

T 1 0 FA-GFE ZFACE (40)
Ao} o8 Ao ZFA A ¢ Fad 5 oM AZE & (D70 FAE, FE ZZF -2 2 B (280 nm &F A

24 1.69 ming e & AFE) B ALEEtI, WiAE PBS 6.5/EDTA = A Fake], 10 mg/ml o) A FEE =
Al et HE gl (0.4 ml, A 4mg) & 1.5 m FHo| @& X of7]e], DMSO (0.017 me) & AAle] 37
o] TA 1A ¥ FFES 10 mM EFH3HE DNSO &4 (0.023 m¢ ; A 1 ol el 9 FHF A & 4
o3t HA7letw - ZHolH (MIR-103, of=¢ F23]AL) & Abgato] A23at 4 A7 ugkste], oFE HAE
Ao AghAl

4
-

S 4 e

T rlo

oX
2,
oz
)
op
£
tilo

CBE 2 Dl (BEO0RA MBS B AME) & AT AAE AN, T/ FA-okE
2.5 ml B},
E4 H37F 1 FF ZFE (5 T3 ATEA, e 0= 262400 (A FGA), ea 50= 0 (A FHGA), ey,

0 = 2670 (AFA]), ey 30= 15820 (AFH]) & AF8) & AFESHY, 79 EAXE AU,

u
N
X
%)
[
il
%
o
p‘Lt
rlr
oo
12 9
mlo

FA F% 0 1.04 mg/me, A £ 2.6 mg (65 %), FA 1 B FE HF A (n) 4.1

5

A A4 42 2-(2-0}u] =0 EA])-N-[ (15,99)-9-o)| & -5-Z 5 9 2-9-5} o] = A] ~4-"€-10,13-1) & 2~
239JQBJ&@@aﬂ5iq3mw@+de4&53,w:&ﬂo =87 [1,2-b] 7] =A-1-L |} Eoln] =

27 1 : tert-58[2-(2- {[(18,99)-9-o] B-5-%F & 2-9-3ho] =5 A|4-r] F-10, 13-1] & &
2,3,9,10,13,15-3A}8ko] =210, 12H-¥1% [de] ) 2} [3" 4" 16,7191 2 A= [1,2-b] )3 A-1- Jopr ) -2~
L o BN E T2 N o] E

e (4) o WAAD (3.10 g, 5.47 ml) <, 4-(tert-F-EA|7tE R Jobu] ) Rebit djale]  {2-[(tert-3-5
AFtERd)olu o EA} obAlEAE (J. Med. Chem., 1992 d, 35 ¥, 2928 &) (1.55 g, 6.01 mml) & AH&
shar, AAje 19 &4 1 3 FdsA weAA, ®7] e (2.56 g, 73 %) & A nA2A AU
"TH—NMR (400MHz, DMSO—de) §:0. 87 (3H, t, J

=7, 3Hz), 1. 26 (9H, s), 1. 81—=1. 91 (2H, m)

, 2. 13=2. 22 (2H, m), 2. 40 (3H, s), 3. 08-3

26 (4H, m), 3. 43-3. 53 (2H, m), 4. 00 (1H,

d, J=15. 1THz), 4. 05 (1H, d, J=15. 1Hz), 5.

14 (1H, d, J=18. 7Hz), 5. 22 (1H, d, J=18. 7

Hz), 5. 40 (1H, d, J=16. 6Hz), 5. 44 (1H, d,

J=16. 6Hz), 5. 59—-5. 66 (1H, m), 6. 53 (1H,

s), 6. 86 (1H, t, J=5. 4Hz), 7. 31 (1H, s), 7

79 (1H, d, J=10. 9Hz), 8. 49 (1H, d, J=9. 1

Hz) .

MS (APCI1) m/z:637 (M+H) *

74 2 : 2-(2-0b1] ol 5 A )-N-[ (18,99) -9~ & -5-F 7 & 2 -9~} o] = 5 Al -4~ &F-10, 13-T] S 2
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2,3,9,10,13,15- 3 Asko] =2 -1H, 12012 [de ] 7 2} =3 4" : 6,7] A E 2 X[ 1,2-b] 7] 35 2-1- Jop A Eou] =

[1342] A7 FA 1 oA A& FEE (1.50 g, 2.36 ml) =, A 1 9 FAH 2 ¢ FAA WHAA, 37 IJEE
o] EYEFLEAMNY (1.50 g, A=4) & 34 A 2ZA] AU, gA-okg ZFACIE (41) & ¢
up-2o FoJgds woll, o] sgtEo] T oA ElEAT.

"TH—NMR (400MHz, DMSO—dg) 8§:0. 87 (3H, t, J
=7, 5Hz), 1. 81—1, 92 (2H, m), 2. 16=2, 23 (
2H, m), 2. 41 (3H, s), 3. 05 (2H, t, J=5. 1THz
), 3. 156—=3., 23 (2H, m), 3. 71 (2H, t, J=5. 1H
z), 4. 10 (2H, s), 5. 19 (1H, d, J=18. 7Hz),
5. 24 (1H, d, J=18., 7Hz), 5. 43 (2H, s), 5. 5
8—5. 66 (1TH, m), 6. 55 (1H, s), 7. 33 (1H, s)
, 7. 73—7. 84 (4H, m), 8. 65 (1H, d, J=9. 1Hz
)

MS (APC 1) m/z:537 (M+H) +

[1343]

[1344] Ao 43 FA-FE FFACE (41)

[1345] [s}g+4] 112]

H O H O
HaN_ g O O N_J A on
’ O\ ‘\,\’,/H TFA < N B N N OWHNENA,, NVJOINKYH, o0
ey ~, T SRS
1 — & SN S
F ey ‘<L/ﬁ Zm1 Nan s 7 '*L Nt
N FOSNTT ey
HO © \“.X‘.
HO ©
0
HoN., /‘LN/\(H-.)J\N”\VN~/*0/\]¢=O i - o
L) NH - /\/Ef “l‘:>
_Eaz ‘v ff% : o
TFA F \\\/'*‘LN"‘*'/C “;ﬁH 333
- ”‘_'.O
H O 0 H
e\N/\/\/\n, /lN/ NVJLN/\T( /\O/\I/O
H o e NH
° s L 3
AN
N \(
10 0
SN W D N
M30-H1-L4P —%\f R \g' N g N \g 7 0 'LH
( ‘y . /r\ 1\\ - (6]
= LI
- Wan)
\\_v_/O
HO ©
L _l3s

[1346]

[1347] TA 1 N-(tert-F-5A7tE2Rd) S S d-L-dd Ldabd-N-[2-(2- {[(1S,99)-9-cE-5-EF 2 2-9-3}o]| =
%M4rwim1&q iﬂﬁyjoBJ&&@&ﬂziﬂﬂmmﬁiddﬂﬂimbw:&ﬂﬂ%aﬂiua—
b1 7= @-1-9 o} 1} —2-8 20 ZA]) o & | 2] Al ofr] =

[1348] Al 42 o] F3HE (554 mg, 0.85 mmd) &, AAld 2 ¢ T 1 H FLsA WEAA, 17 SE (775

mg, 95 %) = LAY,
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[1349]
[1350]

[1351]

[1352]
[1353]

TH—NMR (4 00MH z,
3Hz), 1.
2. 13—=2. 22 (2H,

=7.

H, dd, J=13. 4, 9.
4, 4, 3Hz),
2 (2H, m),
J=16. 5, 5.
7 (1H, m), 5.
H, d, J=18. 9Hz) ,
5. 45 (1H,
), 6. 54 (1H, s),
13~7. 26 (5H, m),
(2H,
d, J=7.
(1TH, d,

MS (APC 1) m/ =z :

d,

m), 7.
OHz),
J =8,

=eld=ed-L-9d
-2,3,9,10,13,15-A}5lo] =2~
2= 5AD Y

W o

|
5 (588 mg, 92 %) & A},

TH—NMR (4 00OMH z,
79—-1,
2. 39 (3H,

2. 99 (1H,

=7, 3Hz), 1.
2H, m),
, 10. 1THz),
3. 09-3. 23 (1H,
71 (7H,

4., 04 (2H,

41 -3,
8Hz),

1THz), 5.
d, J=18.
45 (1H, d, J=16,
6. 55 (1H, s), 7.
, s), 7. 80 (1H, d
4H, m), 8. 29—8.
, m) .

MS (APC 1) m/ z:

6-(2,

Z=
=T

4 3 : N-

o

[ =R
[(1S,95)-9-o &-5- 2-9

5-
2

36 (9H,

3. 09-3. 23 (1H, m),
3. 40-3.
5EHz) ,
17 (1H,

J=16. 8Hz), 5.
6. 99 (1H,

90 (1H,
8. 27 (1H,
5Hz) .

955 (M+H) *

1=2gAlo = E
FA 1 oA A& FFE (630 mg, 0.659 mml) S, AAd 2 9

m) ,

17 (1H,
9H=z), 5.

=

DMSO—ds) 8:0. 85 (3H, t, J

s), 1. 78=1. 89 (2H, m)
m), 2. 39 (3H, s), 2. 71 (1
8H=z), 2. 95 (1H, dd, J=13

3. 23—-3. 3
m), 3. dd

s), 4.

62 (8H, 73 (1H,

4, 03 (2H, 39—-4. 4
25 (1

8Hz) ,

J=18,
(1H, d,
57—5,

d, 9Hz) , b,

5. 41 J=186.
64 (TH, m
8Hz), 7.
76-7. 82

13 (1H,

8. 49

t, J=5

7. 31 s), 7.

J=5.

(1H7
2Hz) , 8.
8Hz) ,

t L

t, J=56.

A d-N-[2-(2- {[(1S,95)-9-o &€-5-&F 2 2-9-F}o| = FA|-4-1| & -
1, 120-WZ[de] H 2+ =[3" 4" : 6,7]A A =

—7- g_io]_/\ﬂlz/\}_oﬂ

ofd
o

A REEATA

o

2 s ¥9

DMSO—d,) 8:0. 86 (3H,
90 (2H, m), 2. 13—-2, 22 (
s), 2. 71 (1H, dd, J=13. 4
dd, J=13. 4, 4. 3Hz),
3. 24—-3. 32 (3H, m), 3.
dd, J=16. 8, 5.
s), 4. 52 (1H, J=9.0, 4
d, J=18. 9Hz), 5. 25 (1H,
41 (1H, J=16. 5Hz), 5.

5Hz), 5. 65 (1H, m),

13—-7. 26 (5H, 32 (1H
, J=11. OHz), 7. 01 (
36 (2H, m), 8. 46—8. 55 (2H

t, J

m) ,
3. 86 (1H,
td,

d,
56-5.
m), 7.
87—8.

855 (M+H) *

22, 5-rleto] =219 B-1-9) Ab e Sl A e Lo D b N
9-3lo] EEA]-4-1|€-10,13-1954-2,3,9, 10,13, 15-FA}slo] =2 -1H, 120-4
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elg =34 : 6,710 A =[1,2-b]FEA-1-L o} =} -2-8 2ol ZA] ) o] & | FE] Al opn] =
[1354] 271 &4 2 oA d& BekE (240 mg, 0.247 muo) &, AAle 2 o ¥4 3 I FAsHA WEAA, E7] 37
2 (162 mg, 62 %) & AUt

"H—NMR (400MHz, DMSO—d,) 6§:0. 86 (3H, t, J

=7. 6Hz), 1. 13=1, 22 (2H, m), 1. 40—=1. 51 (

4H, m), 1. 78=1. 90 (2H, m), 2. 09 (2H, t, J=

7. 6Hz), 2. 14—2. 21 (2H, m), 2. 39 (3H, s),

2. 74 (1H, dd, J=13. 6, 9. 7THz), 2. 96 (1H, d

d, J=13. 6, 4, 5Hz), 3. 08—=3. 24 (1H, m), 3.

24—-3. 30 (1H, m), 3. 33—-3. 40 (4H, m), 3. 47

—3. 68 (7H, m), 3. 72 (1H, dd, J=16. 6, 5. 7H

z), 4. 03 (2H, s), 4. 42 (1H, td, J=8. 6, 4. 2

Hz), 5. 17 (1H, d, J=18. 7Hz), 5. 25 (1H, d,

J=18. 7Hz), 5. 40 (1H, d, J=17. 2Hz), 5. 44

(1H, d, J=17. 2Hz), 5. 57—-5. 64 (1H, m), 6.

52 (1H, s), 6. 99 (2H, s), 7. 13—=7. 25 (5H, m

), 7. 31 (1H, s), 7. 74—=7. 81 (2H, m), 7. 99 (

TH, t, J=5. 7Hz), 8. 03—-8. 11 (2H, m), 8. 22

(1H, t, J=5, 7Hz), 8. 47 (1H, d, J=9. THz).

MS (APC 1) m/z:1048 (M+H) +

[1355]
[1356] T4 4 0 FA-FE ZFACE (41)
[1357] el 2 oA AZHEE M30-H1-L4P A 2 A7) 24 3 oM A& B Algsle], AAd 29 o 24 2 9}
TS W 9, 17 FA-FE FFANEE AU
[1358] A F= ;0 12.0 mg/ml, A FF : 8.4 mg (67 %), FA 1 BAL FE HF 2FS (n) 3.5
[1359] Al 44 FA|-2FE ZFAIOE (42)
[1360] [3}sh4] 113]
o] o]
NN N\,ﬂ N\)LNA R e
<¢L g PoH g J/\L.ﬁm
/ i 231
-y T Q
| N
F’[ §)\N? J\_}m.‘o
=
R O
S N D T o
M39-H1-L4P —— "“”\“\”\g ~ ﬁﬁof b g”;)r VAOA;\T'H
FL/J:N’ ~\ .j)ﬁ
N0
Y|
[1361] - '
[1362] T 1 0 FA-4E ZFAICE (42)
[1363] Zare] 2 oA AES M30-HI1-L4P A 2 AAld] 43 o 34 3 oA 92 SFES AFESte], Ao 5 9 F
A1 e U 93, %7 FA-GE FTACIEE Il
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NS4

e
=)

7.2

=

A1

2

4.98 mg (40 %),

o
&+

1

1o

0.83 mg/ml,

[1364]

[1365]

[s}et2] 114]

[1366]

6.3

,.TW. A
(=
O (=
( LAY
\ W\ 7
) =
= S
\/WO
4
zz
o=
=o'
- )
A\.lof\ )
ZT
o={
- )
®O HN\.
Ao =0
f»
e ¢
o L r0
N o 7
e { o
-~ oS Z~
oz () o X
ST T
¢~ 7 |
N
NIVARN
§ N _
Tz i &
=0 =
{ X
ZT &
o= 2
PR =
Ec A SN
soNS
zT
O={
;
E-4
=C
N
>
Lo
o0

[1367]

[1368]

Ho

el 4 9

A = A 43 ¢ FA 3 oA

o] 2 oA A=&sk M30-H1-L4P

[1369]

6.36 mg (51 %),

A~
e

A

1.06 mg/ml,

[1370]

AOlE (44)

N
T

ahl

A~k

&

AAldl 46

[1371]

[s}eb4] 115]

[1372]

H

N/YN\/\O/YO

O
H

H

\/jiN’“er -
ot

H

/MN
o}
@]

o}

H

M30-H1-L4P ——@

[1373]

[1374]

Al

&

10.21 mg,

10.0 mg/m,

[1375]

ACE (45)

N
N

ahl

A~k

&

AAd 47

[1376]

[s}eh4] 116]

[1377]

R0
Ao
° OO
.
z 7
O/., = ¢ 77
(5~
o ()
W
=
/"O
N
2T
p—
0!/. .
/
= )
FON
ex
|\
o~
/
Iz
=0
{
A
;
/,
/
Al
1
Oy/\\\\,

"\N/‘ e e
0O

o)
!
-
b

M30-H-LA —rf

[1378]
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[1379]

[1380]

[1381]

[1382]

[1384]
[1385]

[1386]

[1387]
[1388]

[1389]

[1390]

[1391]

ZIHSd 10-2020-0026323

T 1 0 FA-GFE ZFACE (45)
gAY Y ¢ Fad 1 oA AZE M30-HI-L4 A S, Az ¥ 1 o 7Ag 35 =2 B (280 nm &% A

24 1.61 mﬁmgilcmi1 S AF8) 2 -1 & AFEste], PBS 6.5/EDTA 2 10 mg/m¢ = ZA| ). Hogon
25 me, 34 12.5mg) & 1.5 w0 FB 231, 10 mM TCEP (EZ 3359 F23AH) 89 (0.0287 ml ;
A1 BAel el 3.4 FF) 2 1M AieA 2 ZF 89 (Nacalai Tesque, Inc. ; 0.0625 m) <= 7}
= o goe] pH 7} 7 1 e gk Foll, 37 T oA 1 AIE QIFFHlo|EFFo = A, 34|
A H-0] tletels AdS HAAA

Ao ke FAY ZFANA ¢ A , | A

udeEAs & (0.0439 m¢ 5 A 1 Xl i3] 5.2 F%) 2 fdd=FHAs (0.0267 m) & A>3}
A7retar, 15 T 9 78 FollA 1 Az AFHo|EslY, <& HAE Ao AFAHTT. o2, 100
mM NAC (Sigma-Aldrich Co. LLC) & (0.0066 m¢) < H7}stir, tha] A oA 20 £37F QlFu|o] Esfe], oF
5 FA wgs HAAA A

o3 0% T Ay

BA 2 7] 8N, AR W 1 ol VAR % 224 D1 (FFNeEAM ABS E ARE) &AM AAE A
Algtal, ®7] FA-oFE FFACIEES FHate 89S 6wl B F, T 23 A & AMESY, 898 w59

-~

54 87 2 oAlz Bl 1ol ZAR we =2 B (E 53 AFEAM, ea 0= 235300 (AR FAHAD, ey g0=

0 (ARt FAA), ep 0= 5193 (AFAD), ep g0 = 20347 (A5A) & AHE) & AHEste], d7]e] SAHAE <

o,

A % 0 10.0 mg/me, A £ o 9.3 mg (74 %), FA 1 B kB FHF A% (n) 3.7
AAld 48 A -k ZFACIE (46)

[3}sh4 117]

9 H O H O H
(\¢”\/\v”\(N\)LN/\wNi/kN/ﬁ(“\/“o’\go

kfo Q Ho /o HO ~_NH
g TTJ;[\‘ 0 381
= | N—g'
Fose N7 “{\\'}‘R\o
A
HO O
S NS RS o
s — T T
O T A
. F/\\’ILN; \Nm.f/“\
v 0
HC ©
L _ |52
T 1 0 FA-FE ZFAICE (46)
g 39 Fzd 1 oA A3 M30-H1-L4 S, A= FH 1 o 714 FE 22 B (280 nm &F A
24 1.61 mfzmg’lcm’1 S Abg) 2 (-1 & AFREFe], PBS 6.5/EDTA & 10 mg/ml & ZA ). 2 89
)]

(1.25 m¢, &4 12.5 mg) = 1.5 m¢ FHo| ¥a1, 10 mM TCEP (Ex A EY F434 ol (

A 1 Al sl 5.2 %) (0.0287 me 3 FA 1 EAe] dis) 3.4 F) 2 1M QAL 2 ZF 58
(Nacalai Tesque, Inc. ; 0.0625 m¢) S H7}3c}. 2 g8 pH 7} 7.4 £ 0.1

37 C oA 1 AIzE QlFHle|EFozx, A ] gA-] tsato|= A3s YA F T

FA ok okm Gr1el FFAIA 1 7] &l i, AAle 43 o T4 3 A F2 SFFES 10 M EFeh=
OreEEA = & (0.0726 me 5 FA 1 EAF oiEl 8.6 T & A2d Hrbeta, 156 T o 8 FelA
1 AIZE Qlstlo|Edte], k& ®H7E FA AFAZT 22, 100 mM NAC (Sigma-Aldrich Co. LLC)
& (0.011 me) & FH7bskar, thA] AelA 20 &3+ AFHIo|EStA, oFE WA whgS FAAFA

AA 2 A7 BAE, Az g 1o VAS FF 22 D1 (FFHoRA ABS B A S AMEE AAlE A
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[1392]

[1393]

[1394]

[1395]

[1396]
[1397]

[1398]

[1399]
[1400]

[1401]

ZIHSd 10-2020-0026323

#7] FA-FE FFACNES s 98 6w B2 F, TF =& A B ARl §92 F5Y

54 87 2 oAl Bl 1ol ZAR we =R B (F 53 AFEAM, ea 0= 235300 (AR FAHAD, en m0=
A

(AAE FHA), ep a0 = 5193 (AZFA), ep 30= 20347 (BFA]) & AFE) & AFESHA, 1719 EAAE A

A % 0 10.0 mg/me, A £ o 7.8 mg (62 %), FA 1 B kB FHF A3 (n) 5.2
Bl_
=

AAld 49 N-[(1S,95)-9-¢l

“5-EF QL E-9-3}o| EEA-4-W€-10,13-1]54-2,3,9,10,13, 15- A A}3to] ==
1H, 12H-¥ = [de] 9] 2} = [3",4"' : 6,7]

JEHA (L, 2-b]HA=H-1-L |-B-Setdotr =

[3}3F2] 118]

ZA 1 tert-FE(3- {[(1S8,99)-9-o€-5-Z £ ¢ 2-9-F}o]| == A]-4-1E-10,13-T] % 2-2,3,9,10, 13, 15-A}
sto] =2 -1, 12H-¥lZ [de] ] 2}=[3",4" : 6,710 EB A =[1,2-b]FAEH-1-L o1 =} -3-FAZ 2 )72 ufw] o]

o] N-(tert-%-%=

e (4) 9 H24kd (500 mg, 0.941 mmd) <, 4-(tert-F-SA|ZFFE2R dolu|x)Feil oyl
= (616 mg, AZFH)

AZtER)-B-Gebd S ARkl HAld 1 9 4 1 3 sdeA vkeAA, £7] 8

= g4 1A ZA FAT.

TH—=NMR (400MHz, DMSO—dg) 6§ :0. 87 (3H, t, J
=7, 2Hz), 1. 29 (9H, s), 1. 86 (2H, dt, J=15
1, 7. 3Hz), 2. 04—-2, 22 (2H, m), 2. 31 (2H,
t, J=6. 8Hz), 2. 40 (3H, s), 3. 10-3. 26 (4H
, m), 5. 15 (1H, d, J=18, 8Hz), 5. 26 (1H, d,
J=19. 2Hz), 5. 42 (2H, dd, J=18. 8, 16, 4Hz
), 5. 57 (1H, dt, J=8. 5, 4. 2Hz), 6. 53 (1H,
s), 6, 78 (1H, t, J=5, 6Hz), 7. 30 (1H, s), 7
80 (1H, d, J=11, OHz), 8., 46 (1H, d, J=8. 6
Hz) .

MS (ESIT) m/ z:607 (M+H) +

A 2 0 N-[(1S,99)-9-o E-5-&F F 2 2-9-8o] =E A -4-m & -10, 13-1] £4:-2,3,9, 10,13, 15-FAfspo] =2~
I, 120-"z=[de] ¥ 2k (3 ,4" 1 6,7]1 = A =[1,2-b] F = -1-L |- B-Lepd ot =

- 147 -



[1402]
[1403]

[1404]

[1405]
[1406]

[1407]

SHE
TH—-~NMR (400MHz, DMSO~dg) §:0. 87 (3H, t, J
=7, 2Hz), 1., 86 (2H, dguin, J=14. 6, 7. 2, 7
2, 7. 2, 7. 2Hz), 2. 06—2. 27 (1H, m), 2. 41
(3H, s), 2. 46—2, 57 (2H, m), 3. 08 (2H, t, J
=6, 8Hz), 3. 14~3., 24 (2H, m), 5. 22 (1H, d,
J=18. 8H=z), 5. 29 (1H, d, J=18. 8Hz), 5. 43
(2H, s), 5. 58 (1H, dt, J=8. 5, 4. BHz), 6. 5
5 (1H, s), 7. 32 (1H, s), 7. 74 (3H, brs), 7.
82 (1H, d, J=11. OH=z), 8. 67 (1H, d, J=8. 6H
z) .
MS (ESI) m/ /z:507 (M+H) +
e 50 FHAl-oFE ZFACIE (47)
[s}e}2] 119]
HN_~_,0 o o)
. .\\rIJH TFA ) NJOLN/\YE\E)OLN/mOH >r YRV}LuAir‘dﬁ”)LN/\1r'N“’\r()
YQJ\“ o Hb MO o C;C§- o) /\_I_“NH
F "\*/{N:I \N//\ [*j X T N 232
g EE FSINT™S o~ T
HC O S
HO ©
HN. )LNA v,?LNA H 0 N 0, A 3\N N L H\ Ay N0
Y ; H g ‘\t\ﬁH <:_';\' \/\/\‘Or Ij H/\/\/Er HI P Hoo NH
- PPN &8s N ﬁé‘\
{ o — 0
S \H
HO © HO O

-
T4

A

A Ao 49
mg, 87 %)

1
|-4-m1€1-10,13-11%24:-2,3,9,10,13, 15- S A3l o] = 2-1H, 12H-¥ =
blF=#-1-

(o] H © H O H
xN/\/\/\(N\)L\l/\(N\)\N/\n,NVAT’o

M30-H1-L4P — "~'< { o H 2 y H o NH
7 3 j
S \f(ﬂ \ANMO

N
\J\‘\(O
HO ©

3.4

N-(tert-F-S5A7t2Rwd) S d S| d-L-dd debd S -

A~ p-eebelopn =

o] 3= (484 mg, 0.780 mmd) &, AAd 2 9
S I3 g 2A ATt

ofd
o

1

- 148 -

N-[(1S,95)-9-< &-5-
[del¥]2}=[3",4" : 6,712 A =[1,2-

ol

3} %9

5

10-2020-0026323

A WA A, B7] 3EE (626



[1408]
[1409]

[1410]

[1411]

[1412]

'"H-NMR (4 0O0MH z,

ZIHS3d 10-2020-0026323

DMSO~—~dg) 6 :0. 87 (3H, t, J

=7. 4Hz), 1. 27—=1. 42 (9H, m), 1. 771, 93 (

2H, m), 2. 06—-2. 22 (2H, m), 2. 36 (2H, t, J=

7. 2Hz), 2. 40 (38H, d, J=1. 6Hz), 2. 44-2. 5

4 (2H, m), 2. 76 (1TH, dd, J=14. 5, 10. 2Hz)

3. 02 (1H, dd, J=13. 9, 4. 6Hz), 3. 12-3, 22

(2H, m) , 3. 52 (6H, d, J=6. 3Hz), 4. 42-4. 5

4 (1TH, m), 5. 19 (1H, d, J=19, 2Hz), 5, 26 (1

H, d, J=18. 4Hz), 5. 42 (1TH, dd, J=18. 4, 16

4Hz), 5. 57 (1H, dt, J=8. 7, 4. 4Hz), 6. 53

(TH, s), 6. 98 (1H, t, J=5. 9Hz), 14-7. 2

8 (5H, m), 7. 31 (1H, s), 7. 77=7. 84 (1H, m)

, 7. 91 (1TH, t, J=5. 6Hz), 8, 16 (1H, d, J=7.

8Hz), 8. 27 (1H, t, J=5. 1THz), 8. 52 (1H, d,

J=9. OHz).
TA 2 ¢ LA d gebd Fel A -N- MS%)9ﬂ%5ﬂLsgé%aﬂziﬂﬁmwkwj&ﬂ%i—
2,3,9,10,13,15-8Abslo] = 2 -1, 12H- M2 [de] 9] 2h2=[3' 4" 16,7115 A =[1,2-b] 735 -1-L |- B-Lehd o}
T EEEF L RO EATY
371 A 1 el e e (624 mg, 0.675 mmo) &, AAA] 2 o ¥4 2 o TdsA WA, E7] S5
= (626 mg, 92 %) & FH nAEZA AU}

tH-=NMR (400MH z,

DMSO—dg) 8:0.

87 (3H, t, J

=7, 4Hz), 1. 86 (2H, tt, J=14. 5, 2Hz), 2

07-2. 22 (2H, m), 2, 36 (2H, t, J=7. 2Hz) ,
2. 40 (3H, s), 2, 44—-2, 54 (2H, m), 2. 75 (1H
, dd, J=13. 7, 9. 8Hz), 3. 04 (1H, dd, J=13,.
7, 4. 3Hz), 3. 12-3, 22 (2H, m), 3. 58 (2H, d
, J=4, 7Hz), 3. 69 (3H, td, J=11, 5. 7THz)
, 3. 87 (1H, dd, J=17, 0, b, 7Hz), 54 (1H,
m, J=17. 8, 4. 5Hz), 5. 19 (1H, d, J=19. 2Hz
), 5. 26 (1H, d, J=18. 8Hz), 5. 43 (2H, s), b5
51—5. 60 (1TH, m), 6. 55 (1H, s), 14—-7. 2
9 (5H, m), 7. 32 (1H, s), 7. 81 (1H, d, J=10,.
9Hz), 7. 88 (1H, t, J=5., 7THz), 7. 97 (3H, br
s), 8 29-8. 38 (2H, m), 8, 50 (1H, t, J=5b. 7
Hz), 8 55 (1H, d, J=8. 6Hz) .

MS (ESIT) m/ z:

4 3

[(1S,9S9)-9- &l-5-

N-[6

6-(2,5-
FLE-9

825 (M+H) +

o % 42, 5Tl sho] E R -] E-1-9D) Slahe ] 22 A F el AL d ek d F el AN

—slo] =EA-4-mE-10, 13- %

- 149 -

2-2,3,9,10,13,15-&A}slo] = 2-1H, 120-M 2= [d



[1413]

[1414]
[1415]

[1416]

[1417]
[1418]

[1419]

[1420]

[1421]

[1422]

el

o

471

3}

a4 0 #A-

Z[3",4"

4 2 A o

16,71%0=

YA =

< gt

[1,2-b]H =

(60.0 mg, 0.0646 mmol) <=,

9-1-4]-

= (14.0 mg, 21 %) E1A

TH=NMR (4 00MH z,

AZA AT

B-stehrlou] =

DMSO—-d,) &:0. 86 (3H,

=7.

2Hz) ,

4H, m), 1.

, m),
H, m),

9. 4Hz),
12-3. 21

—-3. 80 (6H,

2. 07 (2H,
2. 40 (3H,
3.

1. 12—-1.

79—-1. 9
t,

S

02 (1H,

22 (

1 (2H,
4Hz),

J=7.
), 2.
dd,

2H, m

m) ,

78 (1

J=14.

), 1.

39—-1.

t,

51

J
(

2. 02—-2. 20 (2H

H1

dd,
7, 4.

J=14,
9Hz) ,

(2 Hy

m) ,

3. 26-3. 42 (2H, m),

m), 4. 40—4, 51

(TH,

m) ,

5.

3.

17
3.
50

2. 30—-2. 42 (4

19 (1

H ’

d ’

J=19. 6Hz) ,

5. 42 (2H,

brs),

5.

5.

26 (1H, d,

J=19, 2Hz),

51-5. 62 (1H,

m) ,

6.

53 (

1H,

31

s) ,

6.

(TH,

s),

99 (2H,
7.

s) ,
74 7.

7. 13—-17.

84 (2H, m),

8. 01

28 (5H, m),

(’] H7

7

t,

J=5.

3Hz),

8. 06 (1H,

t,

J=25,

THz),

8.

14

(‘]H7

d H

J=8. 2Hz),

8. 25 (1H,

t,

J=5.

THz),

8.

53 (1H,

d ’

J=8. 6Hz) .

MS (ESI) m/ z:

1018 (M+H) *

Zrard] 2 oA A ZF
gt e s,

12.27 mg/mb, A

oS IFEAOE (47)

I

T 0 8.6mg (69 %),

3k M30-H1-L4P A 2 A7) 33 3 o
w7 FA-FEF ZFANE

=

=

At

=

361 10-2020-0026323

A 51 FA-FE ZFA 0] E (48)
[s}et4] 120]
I N (i n o /\_{/o o \7\'40 ° 4 o0
HoN ~r e ‘N""\[ . »\/“\I// L) N O 7//N\ N \’/U\N/"WN\‘/'U”N/‘*"‘ e o
s ~ 07 7
< T 23 - TN
TFA | Vi QWO FA Ay \&7/77\0
e X
Héﬁo i'léj%
M30-H1-L4P —— © o H O "
N\V/\”,N\v,/U\N/\T_,.N\,)'\N/-\H,N\V/\T;(_)
23 . N N )
- o \/9W O _~_.NH .
- R
- -
DL
"
HO 0O
— 37
24 1 N-[3-(2,5-1]% 2-2 5-t]3lo] = 2 -1H-3] Z-1-2 ) Z 2 3} =) | Za] A Za] Al -L-3 d ke d 2] Al -N-

[(1S,99)-9- OﬂE‘ -5 %‘—Eri?_i 9-sfo] =5 A -4-mE-10, 13-H 5

A A

=

el¥|eh=(3",4" :

1= YA =

Jol 50 9 ZA 2 oA de I

[1,2-b]FA=H-1-L]-

- 150 -

%-2,3,9,10,13,15-NA}sto| = = -11, 120-¥1 2 [d
B-grehdelv]=

(60.0 mg, 0.0646 mmol) &, 6-L&|olrn]=aNAFAIN-



ZIHS3d 10-2020-0026323

e ojn| =X 23] 2AIN-SAlolw D& ARgSte], AAlel 2 9o ¥4 3 % FdsHA vEAA, %71 sHEHE (36.0
mg, 57 %) & ©A nAZA AU
"TH—NMR (400MHz, DMSO—d,) §:0. 86 (3H, t, J
=7. 4Hz), 1. 85 (2H, dt, J=14, 4, 7. 5Hz), 2
05—2. 22 (2H, m), 2, 40 (3H, s), 2. 30—2. 4
4 (6H, m), 2. 73—2. 84 (1H, m), 3. 02 (1H, dd
, J=13. 9, 4. 5Hz), 3. 17 (3H, d, J=5. 1THz),
3. 26—3. 40 (2H, m), 3. 41—3. 81 (6H, m), 4.
40-4. 51 (1H, m), 5. 19 (1H, d, J=19. 2Hz),
5. 26 (1H, d, J=18. 8Hz), 5. 42 (2H, brs), 5
52—-5. 61 (1H, m), 6. 53 (1H, s), 6. 99 (2H,
s), 7. 13—=7. 28 (5H, m), 7. 31 (1H, s), 7. 80
(2H, d, J=10. 2Hz), 8. 03 (1H, t, J=5, BHz)
, 8. 12 (1H, d, J=8. 2Hz), 8. 20-8. 31 (2H, m
), 8. 52 (1H, d, J=8. 6Hz) .
MS (ESI) m/z:976 (M+H) +

[1423]
[1424] A 2 ¢ FA-E ZFACE (48)
[1425] Zhare] 2 oA AIZFEE M30-H1-L4P A 2 A7) 34 1 oA 4 3ES ALgste], HAAd 2 o FA 4 ¢
FUS Wyl o8, 7] FA-FE FFANESE A
[1426] A % o 11.59 mg/ml, A £ : 8.1mg (65 %), A 1 ¥AF 4= Ay 2S5 (n) @ 3.7
[1427] AAld 52 FA-okE ZFACIE (49)
[1428] [3}&+2] 121]
o H © H -0
Il 7 H O
HQN\_)LN/\YI/N\;,»\N/\“,N\,./\?;O <//N\~/\\(N‘\»/<"O'/\/O\//'\H/O‘N///\
: OAS/ 0 \l“NH ol 0 OO,L]
7R
wa T S
= L N 3F
FI‘)\NI\ “}‘1
o)
N
HC O
O
(f’ H H j? H g H
J/N\/\fN\‘/\O/\/O\/\ﬂfN\’ \.N/\YN-\L/ N/\‘[ N\/\?O
o) o} 0 H o H o . NH
S8z
= S o] -
T T N
Ak
/O 0 O
- [ [ § = IR N H H H H
M30-H1-L4P QV/WFN\/\'O/"‘“O\/\YN \)LN/\WN;JLN/YN NP
o] 0 H 6 H © <NH
= SN o)
Nt
f:/k/]lm’\&j}ﬁ
[¢]
e
L O___ 3.8
[1429]
[1430] TA 1 0 N- {3-[2-(2- {[3-(2,5-T=4-2,5-T5 0| = 2-11-¥] E-1-d) T2 Ao =} )| EA] | Z 2}
b eyl d debd S -N-[(18,99)-9-9 B-5-F F 2 2-9-3o] =5 A -4-w F-10, 13-T] & A4-
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[1431]

[1432]
[1433]

[1434]

[1435]
[1436]

[1437]

[1438]
[1439]

2,3,9,10,13,15-AA}sto| = = -1H, 120-¥1 =

H=

Aol 50 o & 2 oA A2 T

[de]¥]&}=[3",4"

16,7154 = [1,2-b]F=R-1-9D -8

ZIHS3d 10-2020-0026323

~ekeplob

(

-(2-(3-ZEl]lom =2
SAsHA WEEAIA,

7]

EFoln =)o ZA])of| EA]) 3L 2 FAIN-4
A ZA A},

33E (23.0 mg, 31 %) <

E (60.0 mg, 0.0646 mmol) =, 6-#o]n| =N AN-ZAlojn|
<]

SRR

"H—NMR (4 00MH z,

DMSO—-dgs) 6:0. 86 (3H,

t ’

=7.

2H,

4Hz),

m) ,

1.

77—1.

92 (2H,

m) ,

2. 07—-2. 21

J
(

2.

27—-2. 42 (BH,

m) ,

2. 40 (3H,

s),

2

74—-2. 84 (1H,
(4H7

9-3. 21

m) ,

m), 2.
3. 25—3. 39 (6H,

97—-3. 06 (1H, m),

m) ,

3. 0
3. 45 (

4 H,

s),

3.

50—3. 80 (8H,

m) ,

4. 41—4,

51

(1H

’

m) ,

5.

J=18. 4Hz) ,

19 (1H,

5.

d,

J=18. 4Hz),

5.

26 (1H,

m7

42 (2H,

brs),

5.

51-5. 61

(1

H

m) ,

28 (5H,

),

7.

6.

m), 7. 3

54 (1H,

s), 7.
1 (1H,

s), 7.

00 (2H,
74

s) ,
_.7-

7.

87 (2H,

13-7.

m

93-8. 07 (2H, m) ,

8. 09—-8. 21

(2H, m) ,

8. 26 (1H,

brs),

8.

54 (1H, d,

J=8. 6Hz) .

MS (ESI) m/ z:

1135 (M+H) +

T 2 0 FA-GFE FFACE (49)
Zrardd 2 ol A A =3E M30-H1-L4P & 2 7] 33 1 oA I 3ES A1835te], Ao 29 o 34 2 ¢}
598 Wyl e, E7] FA-GE ZFAES A},

14.50 mg/ml,

o
N N,\] (N\)LN/\ MO

o NH

WA{) \II

O

Vant H

[}

"

AN

A 5%

10.2 mg (82 %), A 1 #ATF

231 E (50)

o
7 K o)
N

N o O g O C
O 6] o]

it
O

331

O

§ ’Lﬁ
Y N g O o O \/\OfN\/l N/\o N Nf\ \/\N)i’

o o]

M30-H1-L4P -
o

H

- o
¢
—<’/N\/\gr\l\//\.o/\/0\/\ O”\’o\/\OI’N" )J\E_»\gm\5 J\ﬁ/\ﬂ\’ O

A,

Ho© H

3.1

Lo N-[19-(2,5-
Ao daed-l-addebd

]_9_/\_

Z2]A-N-[(1S,99)-9-

5] 8ho] = 2113 -

10
od-

- 152 -

~4)-17-
5_u_

$2-4,7,10,13- 8| E2+-SA-16-0}2h o 71—
79 2-9-3F0]| =2 A|-4-m|E-10, 13-T] & %-



ZIHSd 10-2020-0026323

2,3,9,10,13,15-8) Ak sko] = 2-1H, 12H-M 2 [de] 9 2} [3' 4" 1 6,7]915 2] A 2= [1,2-b] 5 A-1-2 |- p-Fepdo

H=

[1440] e 50 o A4 2 ol A& FHFE (60.0 mg, 0.0646 mmol) &, 6-Teo] ] = FAN-S Aol v T Al 1-
e Qlo] ] =-3-84:-7, 10,13, 16- ] B2k Ab-d-ob e Lbel ZAIN- Aol p 2 Abgate], HAld] 2 9 ¥ 3 %
A RESAIA, &7 8EE (23.0 mg, 29 %) & AARA AU},

TH—-NMR (400MHz, DMSO—=dg) 6§:0, 86 (3H, t, J
=7, OHz), 1. 85 (2H, tt, J=14, 6, 7. 1THz),6 2
06—2. 22 (2H, m), 2. 40 (3H, s), 2. 28-2. 4
3 (6H, m), 2. 78 (1H, dd, J=13. 7, 9. 4Hz), 3
02 (1H, dd, J=14. 1, 3. 9H=z), 3. 09—-3. 22 (
4H, m), 3. 27—-3. 41 (4H, m), 3. 47 (12H, d, J
=8, 6Hz), 3. 53—-3. 81 (10H, m), 4. 41—-4, 51
(1TH, m), 5. 19 (1H, d, J=19, 2H=z), 5. 26 (1H
, d, J=18. 8Hz), 5. 42 (2H, brs), 5. 53—5, 6
T (1TH, m), 6. 54 (1H, s), 7. 00 (2H, s), 7. 12
-7. 29 (5H, m), 7. 31 (1H, s), 7. 74—-7. 85 (2
H, m), 8. 03 (2H, d, J=6. 6Hz), 8. 11—-8. 21 (
2H, m), 8. 27 (1H, t, J=5, 9H=z), 8. 54 (1H, d
, J=8. 6Hz) .

MS (ESIT) m/ z:1224 (M+H) +
[1441]

[1442] T 2 0 AR ZFACIE (50)

[1443] Zard 2 oA A AE M30-HI-LAP 34 2 A7) 34 1 oA 98 3gES AFRSte], AAd 2 ¢ A 4 9
A3 W o&l, ®7] IA-FE ZFAES AU},

[1444] A T 0 13.47 mg/mb, FA FF 9.4 mg (75 %), TA 1 BEAG = Hy 2SS () ¢ 3.1

[1445] Aol 54 FA-cfk= ZFACIE (51)

- 153 -



[1446]

[1447]

[1448]

[1449]

[1450]

[1451]

[1452]

ZIHSd 10-2020-0026323

5
O')\N"\/\/'\f,o

~

7 { ? 1 (E [ H 0 o
ha M TN 7(N [r \/‘N e -
0 H L/\]M 386
R
I N4
=T TN N A
"\ 0
S -
HO O
/’»‘\
O e
( H
M30-H1-L4P — N \) \1\/11\ f N JL
NP N/\“’ N7 N/\\/"\/\F
o H Y NH
\KfIQg
\‘
HO o]
L 17

I, o

A1 ¢ tert—FE(6- {[(1S,99)-9-oE-5-&F L 2-9-3}o]| EFA|-4-H|E-10, 13—1’4%_& 2.3.9.10.13,15- 814}
Fol = 2-1H, 12H-Wl % [de] T 2}=[3",4" : 6,71 ES A =[1,2-b]FEd-1-L]o}v =} -6-52434 )72 0l o] E

[¢]

6-(tert-%-%

SHEHE (4) 9 wWAAY (0.500 g, 0.882 mmd) S, 4-(tert-F-FA|ZFFE2 R dolr| ) Reil djilof
®7] 3eE (0.620 g, A

AP o) RS A8, Al 19 B4 13} R WA,

) & 4.

"H—=NMR (DMSO—dg) §:0. 83 (3H, t, J=7. 8Hz)
, 1. 14—1. 28 (2H, m), 1. 31 (9H, s), 1. 47—1

61 (2H, m), 1. 756—1, 89 (2H, m), 2. 04—2, 1

7 (4H, m), 2. 35 (3H, s), 2. 81—2. 88 (2H, m)
, 3.09-3. 16 (2H, m), 5. 10 (1H, d, J=19, 4H
z), 5. 16 (1H, d, J=19. 4Hz), 5. 39 (2H, s)
5. 48-5. 55 (1H, m), 6. 50 (1H, s), 6. 73—6.
78 (1H, m), 7. 26 (1H, s), 7. 74 (1H, d, J=10
9Hz), 8. 39 (1H, d, J=9. OHz) .

TAH 2 &ﬂﬂiW{u&%%%ﬂ%—%%%ﬁéwaﬂtiﬂ%wﬁ&wj&ﬂ%iﬂﬁgjuwj&ﬂﬁa
o= Z-1H, 12H- M Z[de] & x=[3",4' : 6,7]AN = A =[1,2-b]AEA-1-L ] tolu| E EGZF 0 Z oA EALY

A7 TR 1 oM AL FFEE (0.397 g, 0.611 mmo) =, AAld 1 2 T4 2 ¢ FAd&A wsAA, 17 3%

- 154 -



SIES 10-2020-0026323
E (0.342 g, 84 %) & dAr}.

"H—NMR (DMSO—dy) 6§:0. 88 (3H, t, J=7. 2Hz)
, 1.31—=1. 41 (2H, m), 1, 52=1, 70 (4H, m), 1

80—1. 94 (2H, m), 2. 05—2. 18 (2H, m), 2. 2
1 (2H, t, J=7. 4Hz), 2. 40 (3H, s), 2. 81 (2H
, t, J=7. 4Hz), 3. 10—-3. 25 (2H, m), 3. 33 (2
H, brs), 5. 18 (1TH, d, J=19. 8Hz), 5, 22 (1H
, d, J=19. 8Hz), 5. 41 (2H, d, J=16. 6Hz), b5
45 (2H, d, J=16. 6Hz), 5. 53—-5. 60 (1H, m)
, 6. 55 (1H, s), 7. 32 (1H, s), 7. 80 (1H, d, J

[1453] =10. 9Hz), 8. 49 (1H, d, J=9. 2Hz) .

[1454] TA 3 N-(tert-F-EA7I2Rd)Z8] A F8]d-L-Hd LD -N-(6- {[(1S,95)-9-0 d-5-ZF 2 2-9-3}o| ==
ﬂF‘mlBﬂ%i239JOB15ﬂ@&ﬂcilHMHﬂ;deAﬂ;S A4 6,7]

EHY-1-d o v} -2 A)FE Aol =

a5

Lo

[1455] 47 FA 2 oA B gFE (0.170 g, 0.516 mmd) &, AAld 2 o FAH 1 4 LA vHSAA, ®7] %
2 (0.225 g, 91 %) & AU},
"H—NMR (DMSO—dy) 6:0. 88 (3H, t, J=7. 4Hz)
, 1. 43—=1. 70 (6H, m), 1. 87 (2H, td, J=15. 0
, 7. 4Hz), 2. 10—-2. 22 (3H, m), 2. 28—2. 37 (
TH, m), 2. 42 (3H, s), 2. 78—2, 85 (1H, m), 3
01—3. 10 (3H, m), 3. 15—=3. 22 (2H, m), 3. 5
4—3, 61 (5H, m), 3. 62—-3. 69 (1H, m), 4. 44—
4, 53 (1H, m), 5. 17 (1H, d, J=19. 2Hz), 5. 2
5 (1H, d, J=19. 2Hz), 5. 45 (2H, s), 5. 564—5
61 (1H, m), 6. 55 (1H, s), 7. 02 (1H, t, J=6
THz), 7. 11—=7. 28 (5H, m), 7. 33 (1H, s), 7
63—7. 69 (1H, m), 7. 82 (1H, d, J=11. OHz)
, 7. 90=7. 96 (1H, m), 8. 17 (1H, d, J=7. 8Hz
), 8 28 (1H, t, J=5. BHz), 8. 46 (1H, d, J=9

[1456] OHz) .

[1457] 4 4 : laﬂlaﬂLﬂQMQAN(6{Hm9&9oﬁi&ﬁ gigowuﬁﬁ1w1&ﬂ%i—
A-1-

,3,9,10,13,15-3 sl =211, 12H-Wl = [de | F &= [3',4" : 6,7]0E2 A =[1,2-b] A= Aol ) -6-
2912) 22 oty =

[1458] A7) A 3 oA de F3E (0.105 g, 0.108 mml) =, Ao 2 9
= (0.068 mg, 65 %) S AT},

ol
ol

2 & sdsHA WAA, %71 S
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TH—NMR (DMSO—d,) 6§ :0. 89 (3H, t, J=7. 4Hz)
, 1. 15—1, 67 (BH, m), 1. 79—1, 97 (2H, m), 2
08—2. 24 (4H, m), 2. 42 (3H, s), 2. 76—2. 8
2 (1H, m), 3. 00—3. 10 (5H, m), 3. 19 (1H, s)
, 3. 50-3. 63 (2H, m), 3. 64—3. 76 (3H, m), 3
84—-3. 92 (1H, m), 4. 51—4. 59 (1H, m), 5. 1
7 (1H, d, J=19. 4Hz), 5. 24 (1H, d, J=19. 4H
z), 5. 44 (2H, s), 5. 53—5. 61 (1TH, m), 6. 55
(1H, brs), 7. 156—=7. 29 (5H, m), 7. 33 (1H, s
), 7. 72—7. 78 (1H, m), 7. 82 (1H, d, J=11. 0
Hz), 7. 96—8. 08 (2H, m), 8. 30—-8. 38 (2H, m

), 8. 46—8. 56 (2H, m) .
[1459]

[1460] 4 5 : N-[6-(2,5-t] %42, 5-tglo| E2-11-¥ &-1-d) M wd |2 A S A -L-wd &b d-N-(6- {
[(1S,99)-9-o &l-5-ZF ¢ &-9-3lo| &= ] 10,13-t]24-2,3,9,10,13,15-AA}slo] =2 -1H, 12H-#1 % [de] ¥ 2} =
[3",4" 16,7105 A =[1,2-b] F=m-1-LJoh| =} -6-52 A ) I rlopr] =

[1461] A7) A 4 oA AL 3EE (58 mg, 0.060 mmol) &, AAd 2 o FA 3 7 FANA WHSAA, 7] AFE
(39 mg, 62 %) < AU}
"H—NMR (CD,0D) 8:0. 99 (3H, t, J=7. 4Hz), 1
27 (2H, td, J=11.6, 6. THz), 1. 38—=1. 44 (
2H, m), 1. 50—1. 63 (6H, m), 1. 65—1, 80 (2H
, m), 1. 89—1. 98 (2H, m), 2. 17—2. 25 (3H, m
), 2. 26—2. 36 (3H, m), 2. 40 (3H, s), 2. 95 (
TH, dd, J=14. 3, 9. 2Hz), 3. 12 (1H, dd, J=1
3. 7, 5. 7THz), 3. 15=3, 25 (4H, m), 3. 44 (2H
, t, J=7. 2Hz), 3. 65 (1H, d, J=17. 2Hz), 3
76 (1H, d, J=17. 2Hz), 3. 79—-3. 86 (4H, m),
4, 43 (1H, dd, J=8. 9, 6. OHz), 5, 10 (1H, d,
J=18. 9Hz), 5. 25 (1H, d, J=18, 9Hz), 5. 35
(1H, d, J=16. 6Hz), 5. 56 (1H, d, J=16. OHz
), 5. 60—5. 64 (1H, m), 6. 76 (2H, s), 7. 12~
7. 24 (6H, m), 7. 58 (1H, s), 7. 60 (1H, d, J=
10. 9Hz), 7. 68 (1H, t, J=5. 7THz)

MS (ESI1) m/z:1060 (M+H) +
[1462]

[1463] 46 1 A= FACIE (51)

[1464] Aol 3k o Fard] 2 oA Az M30-H1-L4P SHA1S, Alx ¥ 1 o 7148 T5 22 B (280 nm &% Al
24 1.61 & AF%) T (-1 & AF83lo], PBS 6.0/EDTA 2 10 mg/ml & Z A3}, Hogd (1.0 m) &
1.5 M HBo ANHs}ar, mmMKW(Eﬁ§HH%§Z“ﬁ@)#%ﬂ(OMMmﬂ WAL s 2.3
) 2 1M QAR 2 &4 pH 7}
T

zupo|= A

;A1
F 89 (Nacalai Tesque, Inc. ; 0.050 ml) < AH7}3tt.
3. 3 %

A2 Z
T4iOlLMlﬁ%QHJ_?ﬂ,W??ﬂHIAH}ﬂﬁﬂﬂEﬁgiW A W A -9
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[1465]

[1466]

[1467]

[1468]
[1469]

[1470]

[1471]
[1472]

[1473]

[1474]

[1475]

[1476]

ZIHSd 10-2020-0026323

Aok ok WAL TFACIM 1 AV §AL 22 T oA 10 B2 AFHIET Fol ¥ FH 5 ol de
0 g 1 (0.0295 mb 3 A 1 Exol| iE 4.6 D) S Hubebar, 22
Hlo]|Este] | oFz P75 A AFAIZA. 202, 100 mM NAC (Sigma-Aldrich
| 1 Expo] sl 9.2 GF) & Hubelar, thA] 22 T oA 20 B3+ Q1]

—~

Az Y 1ol AR 3% 2% D-1 (FFH02X PBS 7.4 & AH8) & AHER AAE
o

24 E (B 53 AITEA, 4 a0 = 235300 (AF A, €4 a0=
0 (AIMF F74R1), ep o0 = 5000 (S HHA), ep 50 = 19000 (25 HHH]) & AMHE) & AHE3te], 317]9

A % 0.97 mg/me, A F= o 5.82mg (58 %), A 1 EAF ke AF A¥TF (n) ¢ 1.7
AAle 55 FA-FE ZFACIE (52)
[s}e}2] 124]
[¢]
< M\/\/\)\I N NVJL
O
0 )
: 7 H H O
M30-H1-L4P ~— [P W 1 W U S
3 A SR A T
S~ RN o]
i
Fss N’L&‘/S .
Al
HO O
S 31

PA-oFE 2FACE (52)

o
o,

1

oo

Aol skl ¢ Fae] 2 oA AE M30-HI-L4P FAS, Az Wy 1o A 2E 22 B (280 nm 5%

F24 1.61 & AFE) © (-1 & AF&3}od, PBS 6.0/EDTA 2 10 mg/ml = ZA| ). g (1.0 m) &
1.5 m¢ 2ol AFH3tL, 10 mM TCEP (ER 3 F2A3)AH F89 (0.0295 me 5 A 1 &l disl 4.6
) 2 1M QA ® ogoalo] pH 7}

2 7—J T8 (Nacalai Tesque, Inc. ; 0.050 ml) & FH7}3ic}. =
7.4 £ 0.1 WQl A& &RIg Foll, 37 T oA 1 AIRE QIFHlo]EFFo =z, A W A9 tisate]= A3}

< AN A

Ao} ok Yo ZFAE 1 A7) fAS 22 T oA 10 B3F 1|0l ESF Fo] HAle 54 ¢ FA 5 o
A de 3eHES 10 mM ®3EE \ﬂuﬂ% ZAE 9 (0.0590 m¢ ; A 1 Exbe] ois] 9.2 ) & HUls)
a1, 22 C oA 40 B7F Qo] Edte] | kR HAE A4 awwﬂn} theo @ 100 mM NAC (Sigma-
Aldrich Co. LLC) 58 (0.0118 ml ; 3 1 Ao tia) 18.4 2=F) S #H7psbar, tha 22 T oA 20 &
b Aol Este], kB HAY WSS HAAIF T

AA 0 A7 EAS Az W 1o ZAF FE 2T D-1 (FFH0ZA PBS 7.4 B AHE) & AHEF A
o 2

O

(¢
=

it

6
2 E (5 &% 74151\‘;*1, €, 280 = 235300 (74] '7;“; ]), €, 370 =

=
0 (A4t '7;:@5‘]), €, 280 = 9000 (/‘é% "Toﬂﬂ"]), e, 370 = 19000 (AF H+4A) & /\]’“8‘) = /\]’“8‘5]'04, s171¢]
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[1477]
[1478]

[1479]

[1480]
[1481]

[1482]

[1483]

[1484]

[1485]

[1486]

[1487]

ZIHSd 10-2020-0026323

A 5% ¢ 0.94 mg/ml, FA T 564 mg (56 %), FA 1 EAG F=

o‘i

Ad A% (n) @ 3.1

=,
0 \ s
-t e} H 9 H C
/‘N\/\/\/LN/\rN\/LN (NVJ\N/\/\/\/(O
0 H ¢ H 0 H ~NH =ZH,
s Sy o]
i N.
A
O
o, TR <
- OHO o
)
~¢ [¢] H O H O
M30-H1-L4 — N b N V[\ NI om0
& IS S
P Ji;x - Q
T e
Fse N .‘\\*%\ﬁ'o
R
OHO
b— 115
A1 BA-kE FFAIE (53)
Ao gl ¢ Fare] 1 oA xﬂﬂf‘& M30-HI-L4 &AE, Ax W 1o 714 &5 =2 B (280 nm =3 7
T2A 1.61 & AE) # C-1 & AF83le], PBS 6.0/EDTA 2 10 mg/ml = AT}, 2 &4 (1.0 m) &
1.5 m¢ FHol AF sk, 10 mM TCEP (B & F43AH 84 (0.0147 me 5 A 1 &3kl wisf 2.3
k) 2 1M QA 2 ZF 89 (Nacalai Tesque, Inc. ; 0.050 m¢) < H7}gic}. &2 golo] pH 7}
7.4 £ 0.1 WA A& %‘JL Foll, 37 T oA 1 ARE QIFFHlo|ERro 2R, A W AHF-9] tavtol= At

= EdAZ

(
—

A} k= FAY ZTrAeld A7l &HE 22 T oA 10 #37F AFHo]EdE o] AAd 54 ¢ T 5 ol
A EE FFES 10 M 23 dudEIAE &9 (0.0295 m¢ ; A 1 FAel i 4.6 BF) & HIst
a1, 22 T oA 40 £3F QIFFHIo|Este], k& BAE A AFAIZATH &2 &, 100 mM NAC (Sigma-
Aldrich Co. LLC) =€ (0.00590 m¢ ; & 1 &xlol] thal] 9.2 FF) & #H7ksta, oA 22 T oM 20 &

L latHlel Edte], ofkE ©71e] RESS AAAZAH.

A A7 S

2

T

Mo T PBS 7.4 & AHE) S AFES AHAAE

2
BN
o
e
o
2
~N
Y
rot
ol
o
BN
)
(e
K
e,
o
O

Z4 B (B 53 AITEA, 4 a0 = 235300 (AF A, 4 a0 =
0 (AXF F748A1), e 250 = 5000 (AZ HAA), e, 30 = 19000 (HF HtA]) & AME) & AHE3sh, 317]9

A = 0 1.22 mg/mb, A FF 0 7.32 mg (73 %), IA 1 BEAG FE

o\ﬂ

+ A% (n) 1.5
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[1488]

[1489]
[1490]

[1491]

[1492]

[1493]

[1494]

[1495]

[1496]

ant o H 9 j HoQ
M Ty MR 0
¢ H O H g H /j_‘.NH 331
SEANN
S b=
I v
Kol b o
o~ H © H ©
M33-H1-L4 ——-/)}/N\/\ A/)\N/\ N\,JLNJ\TN o O
¢ H o H é H NH
T’TlI N
FrSe N
A1 A FFACNE (54)

g g 0 Fad 1 oA A= M30-H1-1L4 A, Az
FEA 1.61 & AH) 2 -1
1.5 m¢ FBol] AHFHskaL, 10 mM TCEP (Ex 3354
gek) 9@ o1N QA

F2A3|AL) S
7—J &N (Nacalai Tesque, Inc. ;

) 0.050
0.1 1l AL 2l So, 37 T oA 1 A3

ﬂ
g
H

o+

l 5&04

S 283}, PBS 6.0/EDTA = 10 mg/m¢ = ZA| T},
LM (0.0295 m¢ ; &=z

Aspulol=gozn, A U] @x%e)

ZIHSd 10-2020-0026323

O

-

T Lol 1A E 224 B (280 nm F3

g (1.0 m) &
| 1 &4l 3l 4.6
&de] pH 7}t
sitol= At

24

ne) & H7HAT

o e d

A} k5 FAY ZHAelA 1 7] NG 22 T oA 10 £7F AFHIEST Fofl o] 54 o FH 5 of
A de FFES 10 il 28 E1 AEEEA = & (0.0590 me ; FA 1 Akl sl 9.2 FH) & H7bet
i, 22 T oA 40 23 QAFtHlelEste, okE YAE Al AdAIAT T2, 100 mM NAC (Sigma-
Aldrich Co. LLC) 489} (0.0118 me ; & 1 ¥xfol sl 18.4 BF3F) & F7kskar, oAl 22 C oA 20 &
2k QlstHlo] Este], 9}% BA 9] whe& AR

AA 2 A7 NS, Ax 1 AR T 22 D-1 (FFReRA PBS 7.4 B ARS) & AHEE AAE
AAske], 7] FA-FE FANES et &N 6 mt AT

54 #7t Az By 1o 7IAg 35 22 E (B 33 ATEA, g4 0= 235300 (AAF FHA]), e g0 =
0 (AR FH-A), ep 20 = 5000 (BZF HHLA), &) 5= 19000 (BZF H7A) & AHE) S ARE3], 31719
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[1497]

[1498]
[1499]

[1500]

[1501]
[1502]

[1503]

ZIHSd 10-2020-0026323
[s}eb4] 127]

o 0 0
o Jo R0 mo )‘

i o}
O N S O  OON ~y ( . L
Ho{ 281 () J H Y ') ¢ oJL.«F/\f'O 0™
‘T -;ugz / HN_ Oy B

j NHy  MsOH
\)/\

s
J/ f “S Y o
o ) S{:‘/ r}"{g’\ op9
= 4 L O NAF ~ NH
EEE \\H/} oM o w0 Ly . B 2w
— - HHN_ 0. Ay T* A /A‘IAN"’O
W, ° Ry fho
& Y
. HO ©
o - H OH
e gP O
gm0 ()\ 0 o i )\NAD,\ o
MH,H NH )"’o" Ny HN rNH
N = )
P 0 g o o
. L J:\'\'/ 336 )\l,x NH oo L{i‘&\
Ly o (/ v
o
HO D
& o] 5] o 4
v S |
C A og® 4 9 = )LN/\O

N
MK H NH
} : <: - f%ﬂ
- , ~ e
338 3
o \ HN/\ NH .
,

o o HO o
=2 [¢]
i@ ‘
\\Vj\ I/J\E'!\OA\T o]
ANHH L NH
SF9  maoHI-ap Dy |
ole 34\ ; \J AN Y
AN ST e
N OO \‘.r_«O
HO ©

T4 1 0 ({(N-[OH-Z2F2-9-dW|ZA) 7t 2R d S84} ohv| ) wFolAlH o E
N-9-ZF o duEA T2 dF8 A ZF

_YE,

Al (4.33 g, 12.2 mmd), HEZSol=2F (120 ml), T EFJ
A (1.16 ml, 14.7 mmol 2 4 oA EANT (6.84 g, 14.7 mmol) &
NS A7A WAAIZ =, EEES ARfolE oo o3| A
A EALHofl &ali8tar, & 2 X3} 5,2 AH &, /715
& Zgstol X S/ A7 dojxl FES Agst A Zy 320

L (v/v) ~ oA EReE] gAste], ®7] sgE (3.00 g, 67 %)

(40.0 mt) O & o]FojR= FFE, ¥
7}ste], 5 A7 7t @), -
7rotdl m=3g}. SESES|
shdul o2 A ZA 7T g
Eagy [AAF : ol EANE = 9
o A g AL},

tlo rﬂ

o oo &

N
:1m

_9_
==

)

o
N
O

TH—NMR (400MHz, CDCl3) §:2, 07 (3H, s), 3.
90 (2H, d, J=5. THz), 4. 23 (1H, t, J=7. OHz
), 4. 46 (2H, d, J=6. 6H=z), 6. 26 (2H, d, J=7
OHz), 5. 32 (1H, brs), 6. 96 (1TH, brs), 7.
32 (2H, t, J=7. 3Hz), 7. 41 (2H, t, J=7. 3Hz
), 7. 59 (2H, d, J=7. 3H=z), 7. 77 (2H, d, J=7

3Hz) .

4 2 0 AEICIN-[OH-EF 2 A-9-dulEA) 7t d 22|} ofvie) w5 A] JobAlH o] E

A7) TR 1 oA D8 FeE (3.68 g, 10.0 mmol) E W AZF iﬂﬂol‘f (4.99 g, 30.0 mmol) 9 EﬂEE‘ré}O]Ei
F2 (40.0 ml) §Ne, LFtert-FEAE (2.24 g, 20.0 mmol) S 0 T oA H7}ste], A4 15 i
LLEiA= S g oo ol EAE, BS 0 T oA @7}0}04, oMM EANE, FREFEOR -%%6}1, =]
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[1504]
[1505]

[1506]

[1507]

[1508]

[1509]

ZIHSd 10-2020-0026323

Xl f715E AMUEFSRE AXRAHAH, o). |uE At S/ AAS, ol AFRES US4
(40.0 m¢), Z (10.0 me) ol ﬂ4L B AUEF (1.01 g, 12.0 muo), EFREIXFA9-ZFodddd
(2.59 g, 10.0 mmo) & F7lste], A-2olA 2 Azt awkgict, g gdlo] E& Hrtete], ofAEAbER
'%ﬂl,@ﬂ%l%ﬂ%%—%&%Eﬁﬁi-ﬁ+1ﬁ,@4ﬂﬂn Ll E s S/ AAs, o FR=E

=
S AY7t A 2y aRvteady) (s 0 o EAE = 100 ¢ 0 (v/v) ~ 0 @ 100] = AAste], A
ke ¥7) e (1.88 g, 40 %) & AU},
TH—NMR (400MHz, CDC ;) 8§:3. 84 (2H, d, J=5
5Hz), 4. 24 (3H, t, J=6, 5Hz), 4. 49 (2H, d
, J=6. 7THz), 4. 88 (2H, d, J=6. 7Hz), 5. 15—
5. 27 (1TH, m), 5. 19 (2H, s), 6. 74 (1H, brs)
, 7. 31—=7. 39 (7H, m), 7. 43 (2H, t, J=7. 4Hz
Y, 7. 61 (2H, d, J=7. 4Hz), 7. 79 (2H, d, J=7
4Hz) .

4 3 0 [ (N-[(H-ZFd-9-LdrSA) 7t =R d 284} ofv ) mSA]JobA EAY

A7) FA 2 A 9e FFEE (1.88 g, 3.96 mmd) & lEFE (40.0 ml), OFAIEAE (20.0 mi) ol
|3 gt ZEEEA S (376 mg) & HUIEHA, 4 BHVISH, A=A 2 AjZF wHkgo, 285
& AEfo|E ojute] sl AAstaL, &WlE ASE SF AlASt], #7] dAshE (1.52 g, AFH) = 74 A=
A ATt

TH—NMR (400MHz, DMSO—d,) §:3. 62 (2H, d, J

=6. 3Hz), 3. 97 (2H, s), 4. 18—4. 32 (3H, m)

, 4. 80 (2H, d, J=6. 7THz), 7. 29—7. 46 (4H, m

), 7. 58 (1H, t, J=5. 9H=z), 7. 72 (2H, d, J=7

4Hz), 7. 90 (2H, d, J=7. 4Hz), 8. 71 (1H, t

, J=6. BHz) .
T 4 H-EFA-0-drE(2- {[(2- {[(1S,99)-9-NE-5-FF 2 2-9-3}o| =FA]-4-W & -10, 13-T] K4~
2,3,9,10,13,15-8A}3to)| = 2-1H, 12H-HA X [de ]3]} =[3",4" 16,7105 A =[1,2-b]H=H-1-L Jo}n| =} -2-
S FANHE ol 2} -2-5A4d )72 npH o] E

WAl sEE (4) o WAk (0.283 g, 0.533 mmd), N-8lo]=EA|<2loln = (61.4 mg, 0.533 mmd), 2 4
7] A 3 oA 9 FIFE (0.205 g, 0.533 mmd) <] MMﬂﬂEzE-hmz(wolw)%ﬁﬂ,NN441¢#

i%ﬂ%oﬂ(%ﬂlm,Qﬁsmm1§NNuq43iﬂgﬂEqulc (0.143 g, 0.693 mml) & H7}s}o,
AeoA 3 Uzt Wk, |uE e SF/F AASI, X FRES APy A BF AReE L
[E22¥EF ~ S22¥E @ f&g @ E=7 3 ¢ 1@mm)4%§ﬁ%l%]i?®%Migylﬂ%%
(0.352 g, 82 %) & ©H&M AAZA AUt
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[1510]
[1511]

[1512]

[1513]

[1514]

[1515]

[1516]

[1517]

[1518]

[1519]

SIHS31 10-2020-0026323

TH=NMR (400MHz, DMSO—dg) 8:0. 81 (3H, t, J
=7. 4Hz), 1. 73—=1. 87 (2H, m), 2. 06—=2, 20 (
2H, m), 2. 34 (3H, s), 3. 01—3. 23 (2H, m), 3
58 (2H, d, J=6. 7Hz), 3. 98 (2H, s), 4. 13—
4, 25 (3H, m), 4. 60 (2H, d, J=6. 7Hz), 5. 09
-5, 22 (2H, m), 5. 32—-5. 42 (2H, m), 5. 50-56
59 (1H, m), 6. 49 (1H, s), 7. 24—7. 30 (3H,
m), 7. 36 (2H, t, J=7. 4Hz), 7. 53 (1H, t, J=
6. 3Hz), 7. 66 (2H, d, J=7. 4H=z), 7. 75 (1H,
d, J=11. OHz), 7. 84 (2H, d, J=7. 4Hz), 8. 4
7 (1H, d, J=8. 6H=z), 8. 77 (1H, t, J=6. 7THz)

MS (ESI1) m/z:802 (M+H) +

A 5 ¢ N-[(2- {[(1S,99)-9- &-5-FF 2 &-9-3}o| =FA]-4-1E-10,13-1] £ 4-2,3,9,10,13, 15-FAlslo] =
-1H, 12H-H Z[del ¥ 2} =[3",4" : 6,710 = A =[1,2-b]FHEH-1-L]olu =} -2-2 4o EA])HE ]| ZE] Aol =

U of

A7 3 4 A 4L SEHE (0.881 g, 1.10 mmo) ©] N,N-tiW[€ JEOI-U]‘: (11.0 m¢) |Holl, I
(1.1 me) = F7pste], Ad2elA 2 ARF abdet. SvilE 2 S5 AAste], #7] ses Ldehe £92
KeX

=
= AU T EHE2 O ol AAls AAeHA @Al vao ihgell ARSI

34 6 ¢ N-[(H-EF-9-du|5A) 7t 2R d | S d S d-L-vd dehd-N-[ (2- {[(1S5,99)-9-N&-5-FF
2-9-8lo] == A]-4-1Ed-10,13-154-2,3,9,10,13, 15-3Alalo]| = 2 -1, 120-W Z [de] ¥ 2} = [3' 4" : 6,7]13
YA = [1,2-b]FEmA-1-d]o}r| =} -2-Z Ao FA) e | FE|Alolr =

waAs, 47l F4 5 oA 4 EFE (0.439 mml), N-fo]=FAl&Aleln|= (0.101 g, 0.878 mmd), % N-
[(OH-EFoA-9-dHEAN7I2Rd S| 28 d-L-aAdded (dE S/METE 2002-60351%0] 7A€ 3}

) (0.440 g, 0.878 mmd) ] N N-UH[HEFoM= (50.0 ml) &Ho, NN'-TAERIAAF2H o=
(0.181 g, 0.878 mmd) & FH7}3te], A-oA 4 A3+ wwkgc), g Y FRH AAS L, 4o IARE
S A A 729 azviEOYy [FEREXE ~ FEEIXE 0 dE9E =9 1 (v/v)] 2 ZASY, 77
318 (0.269 g, 58 %) & E5A TAZA AJd}.

o

i

MS(ESDm/z : 1063(M+H)

T 7 0 ZEAIYA-L-dAd debd-N-[(2- {[(1S,95)-9-o&-5-ZFQ 2 -9-3}o| =& A|-4-HE-10, 13-T] & &~
2,3,9,10,13,15-8A}sto) = 2-1H, 120-A 2 [de] ¥ &} =[3",4" : 6,7]A =X =[1,2-b]HA=-1-d]o}n| =} -2-
S EADWE ] ZE 4o =

71 FAH 6 ol ¥ 3FEE (0.269 g, 0.253 mmol) 9] N N-UHEXE 4.00 m¢) &de, I
(0.251 nt, 2.53 mw) & H7hskel, WEAA 2 Ak Witk §U1E PG BF AAsk, E7] FFES
EPse TR 99 ¥ ERES O olgel gAE A g vheel whgel Agdh

g

48 1 N-[6-(2,5-U5a-2 5-Hstel ER-I-v - 1) A d [ 2 e = e AL d e N2 o
[(15 95)-9-¢l & 5—’;‘?9_; 9-3to] =E A -4-¥©-10,13-T] % 4-2,3,9,10, 13, 15- S Aste] =2 -1H, 12H- 91 % [d
192h=[3" 4" 1 6,7]d= A (1, 2-b] A Ed-1-d]otr] e} —2-SadFAD L ]F 2 dlor| =

A7 oA & 3FE (0.253 md) ¢ NN-tyHdEEolu= (10.0 m¢) &N, 6-Zgo]n
olmd (0.156 g, 0.506 mmol) & F7}ste], A-2dA

;‘ﬂ- % /R]g]y} 741 71—34 ﬂiu}ilgﬂﬁ] [%E—E—J_
3HsHE (0.100 g, 38 %) & HIA LA ZA

K
@ oo o
!
. mm
fil
t
I_,

- 162 -



[1520]
[1521]

[1522]
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[1524]
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TH—NMR (400MHz, DMSO—dg) 6§ :0, 83 (3H, t, J
=7, 2Hz), 1. 09—1, 21 (2H, m), 1. 33—=1. 47 (
4H, m), 1, 75—1, 90 (2H, m), 2, 00—2, 23 (4H
, m), 2. 36 (3H, s), 2. 89-2. 81 (1TH, m), 2. 9
4—3, 03 (1H, m), 3. 06~3, 22 (2H, m), 3. 23—
3. 74 (8H, m), 3. 98 (2H, s), 4., 39~4, 50 (1H
, m), 4, 60 (2H, d, =6. 7Hz), 5. 17 (2H, s),
5. 39 (2H, s), 5. 53~5, 61 (1TH, m), 6. 50 (1H
, 8), 6. 96 (2H, s), 7. 11=7. 24 (5H, m), 7. 2
8 (1H, ), 7. 75 (1H, d, J=11. OHz), 7. 97 (1
H, t, J=5, 7H=z), 8, 03 (1H, t, J=5. 9Hz) , 8.
09 (1H, d, J=7. 8Hz), 8. 27 (1H, t, J=6. bH=z
), 8. 48 (1H, d, J=9. OH=z), 8. 60 (1H, t, J=6
5Hz) .

MS (ES1) m/z:1034 (M+H) +

T4 9 1 FdA-E ZFA0E (55)
gA e s+ 1 FHare] 2 oA A ZEE M30-HI-L4P SAS, Az 9 1 o 7143 3% 23 -1 2 B (280 nm

B A5ZA 1.61 ning on S AFE) = AL&SIL, WA PBS 6.0/EDTA = X &ate], 10 mg/ml o A =
2 ZAPYG, B LA (1.25 m) & 1.5 m ZZ2HAA FH @i, of7]e] 10 mM TCEP (EX 34 F<
FAZAD g (0.025 me ;A 1 EAel dis] 3.0 ) 1M ANgFA 2 ZF LY (Nacalai
Tesque, Inc. ; 0.0625 m¢) & FH7}3c}. 2 gl pH 7} 7.4 £ 0.1 WA AL &It Sof, 37 T oA
1 AIZF Ao Egtozx, Al U A F-9] tiediols ZA3s FAAZT.

b1 oot

of o

F

FA S} ok FAY ZFACA 0 A7) &, Ydd=EAE (Sigma-Aldrich Co. LLC) 0.109 me ¢ 7] &
4 8 oA 2 3ES 10 MM EgdshE UWEEZAE £9 (0.039 m¢ ; FA 1 X s 4.6 FEF) &
Ast FHrreba, FH - ZEolE (MIR-103, of=9 F2A3|AL) & AR&ato] A23F 40 #1F wnksle], oFE ¥
AZ Ao AFA A So=2, 100 mM NAC (Sigma-Aldrich Co. LLC) =& (0.008 ml) < H7}sba,
ThA] A28} 20 w3 wnkste], okm HAC] RES AAAIZT

A 2 7] BAE, AR WH 1 A FF 23 D1 (SFFHeRA MBS B AMR) S AMES FAE A
Aleta, #7] FA-okE FFACNES FHEE SAS 6w I F, Az WY 1o VAT FE 24 A=

ZHE (B T3 ATEA, e4 00 = 235300 (AXF F-X]), ey 30 =

=
0 (ARE 7821, ep, 250 = 5000 (A= BHA), ep, 50 = 19000 (HF BHA]) & AHE) & ARESto], 381719

A T 0 12.57 mg/ml, A F=F 8.8 mg (70 %), A 1 EAG =

o,

o+ A5 (n) ¢ 3.2

Aol 59 FA-cfk= ZFACIE (56)
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N j KIL':I’/\O \fo
7 HN N T N
Ch o Y
o] N N NH A
H/L W F N ( )‘
~ rw
0
@l\ /,(J?\N,,..\o,.\,/c
. o HN,H NH H ,,\rTuH
21 MaDH1- L4P—4<rN\L N J\ A O
o] IlN’\\n’NH Fl\/J;N’l <
\ 60 L/. o
Yid o 49
T4 1 FA-okE ZFAICIE (56)
Ao B o Fare] 2 oA AlRe M30-HI-LAP FAE, AlZ B 1 o 71Ae T 22 -1 2 B (280 mm

&3 AG=ZA] 1.61 m(%mg?lcmi1 < /\]-“‘l) = AFg3laL, W AE PBS 6.0/EDTA & Z]l‘?l—é}oﬂ, 10 mg/ml ¢ A =
E2 ZAYG. 2 &9 (1.25 m) & 1.5 m¢ FZ2IAA FHo| Wi, o7]o] 10 mM TCEP (£ &Y
FAZAL g (0.051 me ;A 1 EAel s 6.0 FF) 1M ?_V‘J'r_L 2 ZE &4 (Nacalai
Tesque, Inc. ; 0.0625 m¢) = H7}3lc}. 2 g9 pH 7} 7.4 £ 0.1 W9l A& A Fof], 37 T oA
1 AIZE QlFtulo]Egtoma, 3] W @x]59] tiguie]= A¥]

1

F

Ao} oFE YA iAol 1 AV &), YudEEAE (Sigma-Aldrich Co. LLC ; 0.067 m¢) €F 2A|
of 58 o T4 8 oA L& FFES 10 M X YWEEZIAE SN (0.085 m¢ ;A 1 EAFel o)
10.0 33) & ALd FHrlstar, FH - ZE|oJE (MIR-103, o= F23AL) = Algate] A23) 60 £7F wyt
sle], & HAES Ao AFA A &2 2, 100 mM NAC (Sigma—Aldrich Co. LLC) <=&<% (0.013 mf)
S Hrbstar, oAl AL 20 B3 wnkste], oFE #A ] WS AAAFT

| 714 & %% Z4 D-1 (ghs o 2A ABS & ARE) & ARRS AAE A

24 E (B 53 AITEA, ea a0 = 235300 (AF A, 4 a0 =
0 (AIRE 7821, ep, 250 = 5000 (A= BHA), ep, 50 = 19000 (HF BHA]) & AHE) & ARESto], 381719

A % 0 1.33 mg/me, A F= o 7.98 mg (64 %), A 1 EAF ke JF 4¥TF (n) 4.9

Aol 60 FA-cfk= ZFACIE (57)

SEE

uN,
/'\ NHH NH

{“{
J

Ii/ ™~ A 0
N

L IIN/\/NH FoSy (\_‘(;--\\
S
—
BO o

[\% HJ‘NAO \1’
HN NH H -~ NH

B MI0-1-Lap ——<

}f N S O
L N~

0 ]\ HN/\\/NH FJ’\\/\ /\[\Q P

'\)Q'C 0 0

e

HO ©

ofl
2
—
ol
0
M
|
(o]
o
d
i
N

AelE (57)

- 164 -



[1540]

[1541]

[1542]

[1543]

[1544]
[1545]

[1546]

[1547]

[1548]

[1549]
[1550]

[1551]

[1552]

ZIHS3d 10-2020-0026323

Fgae] 39 : Ao 2 oA AR M0-HI-LP FAES, Az B9 1 o 74 TE 22 -1 2L B (280 nm
3 A5z 1.61 nimg om & AHS) 2 AJLsla, wA= PBS 6.0/EDTA = Xskated. 10 me/me o A =
T2 ZAE, E L9 (1.25 m) £ 1.5 m¢ Zz=Fd A

EHo] @i, 7)o 10 mM TCEP (Ex 3454

FAEAN 8 (0.051 m¢ 5 A 1 Aol diE] 6.0 FE) L 1 M AEA 2 ZF 8 (Nacalai

Tesque, Inc. ; 0.0625 m¢) S FH7}3ic}. 2 gl pH 7} 7.4 £ 0.1 WA AL &It Fof, 37 T oA
1 AIZE ISFHlo|ER o2, A U A H-9 tledol= A3S FHAAZT.

Ao} okE HA ErAleld ¢ A7l &, tulEEE A= (Signa-Aldrich Co. LLC ; 0.025 me) < AA|

8 34 8 oA ¥ SHES 10 mM X258t gHldEFHAI= & (0.127 ml 5 A 1 &=k g8l 15.0

A-23 A7bstar, FH - ZHOlH (MIR-103, of=d FA AN & AREste] A23) 60 &1F wwksle],

a2k
O O )
8 YAZS Ao AgA T, So= 100 mM NAC (Sigma-Aldrich Co. LLC) €9 (0.019 m) & #H
7bstar, Al A3l 20 B3 nNksle], kB B A9 WS AXAF T
AA 2 A7) E98, Az HH 1o A FF F22 D1 (EAeEA ABS & AME) & ARES AAE A
AlstaL, 7] FA-f= FFACIEE Ffiete &dS 6 ml 2 F, Alx W 1o VA TS 24 A E

S Hrt 0 Az HH 1 A FF ZZFE (B FH AISTEA, e, a0 = 235300 (AlXF FAHXA), ey 0=

=
0 (AIAF 78X, ep, 050 = 5000 (A5 HHEA]), ep g0 = 19000 (HZF FA]) & AMHE) & AME3te], 31719

o,

o+ A5 (n) ¢ 6.3

off

a4 =% : 0.91 mg/ml, A 5.46 mg (44 %), A 1 EAF &

N/'O N" H .}\‘H
M30 H° LaP —{/L :T \or ~. /[\;\ 0
) 3 ) " Neg
Q \LI NN F/f\V/EN»HX P
0 < o

81 M30-H1-L4P —]
= .

32
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[1562]

[1563]
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Ao g ¢ Frao] 1 ol AZEE M30-H1-L4P A S, AZ W 1 o 7148 F5 =2 B (280 nm &3 7

24 1.61 mémg em S ARE) 2 C-1 & ARE3Sle], PBS 6.5/EDTA & 10 mg/ml = ZA I}, Bogol
(100 m, & 1 g) S 250 m¢ Zef2=3o] ¥, 10 mM TCEP (Ex A FA 234 =88 (2.43 m¢ ; &
Al —E-Z}OH &l 3.6 %) & H7teka, ‘l‘7}‘§— 1M R4 2 ZF 89 6 m) & H7HA 7= &
Hol pH 7} 7.4 F2<1 A pH HIHE ERIg F, 37 T oA 1 A QIHlo|ES o A ] 31279
tevlol= A% SAAZT

dA o ke FA ZFACA ¢ F7] &Aoo s, HAld 58 9 ¥4 8 oA A2 SEES 10 M XS
HrdeXfAs g4 (3.51 m¢ ; A 1 &2 s 5.2 @) E YrdeFAs (2.14 nt) & A3 H7t
3ti, 156 C & FolA wikxzE 130 & wykste], 9w FAE A AFAIZTH o=, 100 mM

NAC 41 (0.547 nt) & H7bshaL, ThAl AeolA 20 ¥7b AsfulolEste], okE el WL AA AL

AA o A7) Ao giE, gke] ofpar (M3 F=2]3|AF, Pellicon XL Cassette, Biomax 50KDa), X HX

(M= Z i vpay ZEA BIE podel 77521-40, BE 3= model 7518-00) 2 HFH (W= ZF WA} w}
2F F¥92 [FHL/SIE) 2 7% g9 o FAE AREste], 9] o3} AAlE HAAIr. %, Hkgo
A SFNO A ABS & AshetHA (ﬂﬂl 800 m¢), k9] o3 HAE AAIFo =N, nZAFe] oFE FA Z
e AEA AFS AATT A SFAE ABS 2 A Fstar, 3k FH7MA] AAste], 1] FA-GE Z5
AOIEE i3t &AS 2F 70 mb AUt

EA4 HrF - Az HH 1 A FF ZFE (B FH AITEA, e, a0 = 235300 (AlXF FAHXA), ey a0 =

0 (ARt FAAD), e 0= 5178 (AFAD), ep g0 = 20217 (AFA) & AHE) & AHEste], d7]e] SAHAE <

A s= 0 14.2 mg/me, A = 1.0 g (2F 100 %), &=

2
—
-
B
oft
J?r
o‘ﬂ
[‘:LI
iy
iy
—~
5

Z
w
o

Aol 63 FA-k= ZFACIE (60)

81 M30-H1-L4P —]
————
L _laz
4 1 ¢ FA-%=F ZFACIE (60)

FAe] g 0 Fare 1 oA AFEE M30-HI-L4P FAE, A WY 1ol 714 FE =% B (280 nm FF Al

2220 1.61 mimg cm & AFE) B (-1 & A3kl PBS 6.5/EDTA & 10 mg/ml = ZAGTH B g (5
mé, A 50 mg) = 15 m¢ FEO @i, 10 mM TCEP (Ex 3AATY F23AH) 8N4 (0.075 ml 3 A 1 &
Aol el 4 T & M7 B gl pH 7} 7.0 H-2¢ AL pH MEE Feld 5 37 T oA 1 Al
Aol Eg o2, A U dXF9 tsolm A3S YA

Ao} e YA ZipAlolA - AT S i, AAlo] 58 o FA 8 oA ¥ IFAES 10 mM EFSI=

KeX
OuldESA s 89 (0.219 me 5 @A 1 Akl tel 6.5 F7F) ® drdEFA= (0.064 me) S H7skaL,
15 C 5 oM 90 & Sdifwle|Este], & PAS Aol AT 0%, 100 mM NAC &
(0.033 m¢ 5 FA 1 LAk el 9.8 F&) = FH7kstar, oAl A4 20 &3t QlStHlo| Este], ofE Y7 <]
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[1566]

[1567]
[1568]
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[1572]

[1573]

[1574]

[1575]

[1576]
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A A7 e, Al W 1ol ZAIR B8 22 D1 (G ReEA ABS & AR & AR AAle A
[e]
= 1

14 71A% 3% 22 E (5 33 ATEA, e, 0= 235300 (A FHXA), €4 50 =

0 (AlXE A1), ep a0 = 5178 (HAZFA), e a0 = 20217 (AZA]) & AE) & 28319, 3179 EA4AE o

o+ A (n) 1 4.7

o%
2
off
K
N}
=
©
=]
0Q
~
=
o%
2
4
ot
W
[\
=]
0Q
—_
oo
w
N
N—
o%
2
—
M
)
ofl
J3
oﬂ

331 M30-H1-L4P —

R E—

T4 1 0 FA-FE ZFACE (61)

o] B ¢ Fare] 1 oA AZSE M30-HI-LAP A=, Az WH 1o 7148 +% =2 B (280 nm &4 Al
224 1.61 mfzmg’lcm’1 S A}g) @ (-1 & Apg3ke], PBS 6.5/EDTA = 10 mg/ml = ZAl&ch. Bogon (4
me, A 40 mg) & 15 ml FHo| Wi, 10 mM TCEP (Ex 3AFY FA3AL) £€F (0.14 ml ; A 1 2
Aol dsl 5.2 3 & A7bAH 2 g pH 7} 7.0 F22 2S ph UlEii g F, 37 T oA 1
Az dFFHlolEgro =M A | 3IA|F-o tevoln AFS FAAF T,

Ao} ofE HA FHFAllA 1 7] & i, AAld 58 o ¥ 8 oA I FFES 10 mM Es
OugsZzAs g (0.232 m¢ 5 A 1 Exto] el 8.6 ) & HIlstar, 15 T & FolA 60 ¥ A
Ho|Eslo] | k& HAE Ao AR HT). oo = 100 mM NAC =89 (0.035 m¢ ; SHA] 1 &=l o]
& 12.9 2¥) & H7bsta, oA AL 20 B3 aFHo]Esle] | B HA L WSS AA A AT

4 D-1 (2F02A MBS & AHE) & AHEE AAlE A
= 13 ml r:/v\]:}

2
N
2
o
of
o
ruo BN

1 7148 F%5 =2 E (& &% 74]4\‘;*1, €y, 280 = 235300 (ﬁ]& '7;:; 5‘]), €, 370 =

(A% '7;“;35‘]), €, 280 = 0178 ( ]%‘]), e, g0 = 20217 (A=A & /\]’“8‘) = /\]’%‘6}04, sh7]1e] EAdxE o
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S31 M30-H1-L4 —|
4 1 ¢ FA-%F FFAE (62)

Aol A 0 Fare] 1 oA A= M30-HI-L4 FAE, Az W 1ol 713 3% %2 B (280 nm &3 Al

222 1.61 mimg om @ & AME) 2 (-1 & A3kl PBS 6.5/EDTA = 10 mg/ml = ZA ). Bogon

(1.25 m¢, 3A 12.5 mg) & 1.5 m HHe) 2, 10 mM TCEP (E= AT FA3AD F89H (0.0287 ml

A 1 A e 3.4 F) 2 1M A 2 ZE 489 (Nacalai Tesque, Inc. ; 0.0625 ml) < X7}
7 [e)

g}, B ogolo] pf 7} 7.4 £ 0.1 W<l AL 33 Fo, 37 T oA 1 AZF AFHo]ET =R FH
Y 1A o] tgvlols AdS FAAF T
Ao} ofE YA FFAllA 1 7] & tEl, AAld 58 o T 8 oA & FFES 10 mM X

H

O gEZIAs g (0.0439 m¢ 5 A 1 Exo] gis) 5.2 d=) 2 oddEIAs (0.0267 ml) S A-es)
HA7vstar, 15 C o & FollA 1 AIRE QIFHo|Este], k& HAE Ao AAIFT. =Sl

mM NAC (Sigma-Aldrich Co. LLC) 48 (0.0066 m¢) & 7}8taL, thA] Ao 20 £3F AFH o] EslS, oF
B A &S AHAXA AL

AA A7) SO, Az W 1ol A BB 24 Dl (RFA0EA ABS F AE) & AEH AAE A
A, w7 @A-oE ZRACESR ekt 9L 6w AL F, FE 24 A & Aee, §9L BH
o,

B H7E o AR EH 19 ZAgE 38 25 E (B 3 ATEA, ey w0 = 235300 (A FAXA), ey 50 =

(A FAA), ep, a0 = 5178 (AZFA]), ey 30 = 20217 (AFH]) & AHE) & AFEStS, sl7]e EA4AE 4

A = : 10.0 mg/me, A FF 0 7.8 mg (62 %), FA 1 EAY FE FF A4S (n) 3.4

A 66 FA-FE ZFAE (63)

HLA

L M30-H1-L4 —
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[1596]

[1597]
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T 1 0 A-GFE ZFACE (63)

Aol 39 o 1 oA AZE M30-H1-L4 A=, A= 9 1 o] 7% 3% 22 B (280 nm &4 A

G2 1.61 ming en & AFE) 2@ (-1 & ARE3Fe], PBS 6.5/EDTA = 10 mg/ml = ZA|Fch. Bogo
1.25 me, A 12.5 mg) S 1.5 m¢ FHo| Y1, 10 mM TCEP (EF 3IAHFTY T34 =& (0.0439 ml
A 1 Bl sl 5.2 W) (0.0287 me WA 1 EAel thal 3.4 P W 1M QA 2 BE FE
(Nacalai Tesque, Inc. ; 0.0625 m¢) < H7}3gc}. RHogdlo] pf 7} 7.4 + 0.1 el AL seld T4,
37 C oA 1 AZE QIFHolEG o=y A Ul 31X R Yeslel= AS U AT

of okg YA FipAleld ¢ v &) s, AAld 58 o FH 8 oM L& FFES 10 MM EFs)=
daZ Az g (0.0726 m¢ 5 A 1 Xl W) 8.6 G & A3 Hristar, 15 T 9 F& oA
b Ao Este], & HAE Ao AFAIAT. o=, 100 mM NAC (Sigma-Aldrich Co. LLC)
N (0.011 me) & F7Fstar, opA] A2ox 20 B3 QlfFHlo|Este], & A Qb3S AHA AT}

54 87 2 Az B 1ol VA B8 22 E (B 53 AFEAM, eg = 235300 (AR FAA), ea g0 =

0 (ARt FAA), e 0= 5178 (AFAD), ep g0 = 20217 (AFA) & AHE) & AHEste], dl7]e] SAHAE <

FA 5% 0 10.0 mg/me, FA FF ¢ 7.3 mg (58 %), FA 1 EAT = Hd A¥SF (n) 5.4

o,

dl

AAld 67 dA-oFE ZFAICE (64)

SE1  § CD30 &H —
——

T 1 0 FA-GFE ZFACNE (64)

gAe] & Faro 3 oA A & (D30 FAE, AX WH 1o AT FF 22 B (280 nm FF Al

24 1.75 m/&mgilcmi1 S AFE) 9 (-1 & AFESFY], PBS 6.5/EDTA 2 10 mg/mé 2 ZA ). 2 &9 (0.4
me, A4 4 mg) & 1.5 m¢ FHo| €3, 10 mM TCEP (ER &Y F23)AH) &4 (0.0065 me ; A 1
Fxlo] e 2.5 F) 2 1 M AL

2 75 489 (Nacalai Tesque, Inc. ; 0.0058 m¢) S FH7}3it).
ol A& gk Fol, 37 T oA 1 Az dFwle]Egtoza A ff IAA|F

7] &Nl disf, AAld 58 o &7 8 oA ¥ FHFES 10 MM EFEE
= & (0.0116 m¢ ; A 1 Ex o] s 4.5 @) 2D fuEEZA= (0.0101 m) = ALs
Ar7rekal, FH - ZEOlE (MIR-103, oF=d F23AL) & AMEsto] A3 1 AlZF wwksle], & HAE A
o AZAIZ . o2, 100 mM NAC (Sigma-Aldrich Co. LLC) =€ (0.0017 m¢) & #H7}star, ga] A
oA 20 3T QSO Edte], o= ©WA 9 W& HAAZT.

o

Az PE 1O AT TE 2T D1 (FFRORA MBS T ALE) S AEE AAE A
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1o 71Ae ¥%% 22 E (8 3 AT2A, e om0 = 270400 (AIAF FHX), e a0 =

(ARt F=RAA), e w0 = 5178 (AFA1), ey a0 = 20217 (HFA) & AHR) & AMESHe], 81718 5445 ¢

FA s%= 0 0.96 mg/ml, FA FF 2.4 mg (60 %), FA 1 AT o= Hd A¥SF (n) 3.7

e]

S8t @ CD30 &X—

L _|es8

T 1 0 FA-GFE ZFACE (65)
Ao 3k il1@1] 3 oAl AZE 3 (D30 FAS, Az BE 1o 7)Ae 3E =2 B (280 mm EF AF
2] 1.75 mimg on & ARE) @ (-1 & AR&EHe] PBS 6.5/EDTA & 10 mg/ml = XA Fch. 2 &9 (0.4
ml, A 4mg) & 1.5 ml FHo] Y@, 10 mM TCEP (EF AT F23)A1) €4 (0.0129 me ; A 1
Bato] e 5 9) L 1 M QA 2 Z4F F89Y (Nacalai Tesque, Inc. ; 0.006 m¢) & H7}gic},
2 A pH 7} 7.0 £ 0.1 W] A& FA3 Fol|, 37 T oA 1 A AFHo|EFdozy, & ] 3IAF9
teyols Ags SAAFTH

Aok oFE G FAlOlA 1 A7l Sodel e, dAlel 58 o &4 8 oA 2 stES 10 oM EEh=
UrdeRA = g (0.0233 me 5 A 1 Al el 9 B%) & A8k Hrreta, FH - ZHOH (MR-
ofe P7E Al AR Ueo,

103, of=Y FA A & AMESte] A3 1 AIZE wRkste], oF=
100 mM NAC (Sigma-Aldrich Co. LLC) &< (0.0035 m¢) & H7psta, tr] A2oA 20 #3F
Qo Este], oFF ALY whE-& AAAF .

A 0 7] NS, Ax FH 1o A FE 23 D1 (FFASEA ABS B AME) & AR AAE A
Alste], 7] FA-FE ZFAEE ks 89S 2.5 ml I

54 87 0 Az By 1ol VIS T8 22 E (B FF AFEA, eq om0 = 270400 (AR FAHA), e4 50 =
0 (AXF -2, e 9= 5178 (AZXA]), &) g0 = 20217 (AZH]) & AHE) 2 AL&3lY], 317]9] EAXE o
Atk

o\fl

A T 0 0.39 mg/ml, FA FF o 1.0mg (24 %), FA 1 EAY o= HyF A4 (n) 6.8

Aol 69 FA-ck= ZFACIE (66)
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[1614] [3}3h24] 138]

& & CD33 &M —
3.8

[1615] = -

[1616] TA 1 FA-AdE ZFACIE (66)

[1617] Ao Y ﬂicﬂ 4 oA AZFE 3 (D33 FAS, A YH 1o AT FE 22 B (280 nm ZF A
2] 1.66 mimg cm & AM8) @ (-1 & A&3te], PBS 6.5/EDTA = 10 mg/ml = FA&ch. 2= &9 (0.4
mé, A 4 mg) = 1.5 mb FH| 2i, 10 mM TCEP (Ex 315 F23)AH F=89 (0.0065 me ; A 1
Bl i) 2.5 rjrak) 21 M AL 2 ZF 589 (Nacalai Tesque, Inc. 5 0.0058 me) < F7hgich.
Bogelo]l pf 7} 7.0 + 0.1 W) AL el Fol, 37 T oA 1 AZF QAFHo]EZe 2R A ] AR
o] fevoln AFS FAAH .

[1618] FgAsp ofE YA AN 1 7] &efol tial, AAld 58 o] A 8 oA FL FES 10 mM EFEH=
OWEsZIAe 29 (0.0116 ml ; A 1 2} oH 4.5 Z3) 9 guE4£ZIA= (0.0101 m) E A3
A7vetan, FH - ZEo]E (MTR-103, o}=Y FA3|A L) & AFEdte] A3 1 A7 adlsle], o8 HAES A
o AZAF ). ohgo 2, 100 mM NAC (Sigma-Aldrich Co. LLC) =& (0.0017 m¢) < H7bsta, oA A
2ol A 20 EXF JAFHIO|EStY, oFm H A whES AXAFT.

[1619] AA 0 A7l fA9e, Ax W 1o VAR FE 22 D1 (94““03*1 ABS & AME) & A3 AAE A
NEel, ®7) A-okE ZFEAES FHate $9S 2.5 w At

[1620] EA 9ot o AR g 19 AR 3E 22 E (B SH AIFEA, e, a0 = 256400 (AAF FAHA), e, a0 =
0 (ARF F4A), e o= 5178 (HAFA), e a0 = 20217 (AZFH]) & AH8) & A83814, 3179 EAAXE oA
Pea=s

[1621] FA % o 1.19 mg/me, A £ o 3.0 mg (74 %), FA 1 B B P AFSF (n) 3.8

[1622] AAld 70 A -oFE ZFACE (67)

[1623] [3}3h2] 139]

[1624]

[1625] T 1 0 FA-GFE ZFACE (67)
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[1626]

[1627]

[1628]

[1629]

[1630]
[1631]

[1632]

[1633]
[1634]

[1635]

[1636]

[1637]

ZIHSd 10-2020-0026323

Ao 3k ﬂi@ﬂ 4 oA A=e & (D33 FAE, A= W 1 o 71 FF =2 B (280 nm 5% AT

24 1.66 ming cn < AFE) @ (-1 & A}gato], PBS 6.5/EDTA & 10 mg/ml = ZA T}, 2 &4 (0.4
m, A 4 mg) & 1.5 m FHo| €ar, 10 mM TCEP (EZ A& F43AHD F=& (0.0129 me ; A 1
Exo] dia 5 @ ) = 1 M QAL 2 ZF 899 (Nacalai Tesque, Inc. ; 0.006 m¢) = Z7}3lc).
2 g pH 7F 7.0 £ 0.1 WSl A& &Q1g Foll, 37 T oA 1 AF IFHo]EFFo =24 & W 3A]F-9
tevol= A%S SUAZAT

FA e} Fm FA] Aol 1 Y] &l s, AAle] 58 o ¥ 8 oA A SFES 10 md EFEH=
gudsFA= g (0.0233 m¢ 5 FA 1 w2kl gis] 9 9%F) & A2st Huketa, FH - ZEolH (MR-
103, o}=¢ FA3AH & AFEsle] A23 1 AlgF mtste], o9& HAZS Ao AFAHT. FO=,
100 mM NAC (Sigma-Aldrich Co. LLC) <89 (0.0035 m) = H7Fstal, ©hA] A2eA 20 #3F
IstHlo|Este], o= HA] vES AAAZT.

AA 2 A7 fAE, Ax WY 1o VA% FE Z2F D1 (FF AR ABS & AFE) & AFEE AAIE A

10 718 3% 22 E (B 3% AFTEA, e, 050 = 256400 (AAF FA-X]), €4 g0 =

0 (AIXF 78X, e 0= 5178 (AZFA), e 50 = 20217 (AFH]) & AHE) & AFR3lH, 317]9] EAXE &

Age], 7] GA-oFE 2FACIES T 80 2.5 m AU,
e

o\ﬂ

A = 0 1.24 mg/mb, A £ 0 3.1mg (78 %), FA 1 BAG IFE G AES (n) 7.0

Aol 71 FA-k= ZFA0IE (68)

381 g cD70 M —

D ——

Ao Y ﬂi’"ﬂ 5 oAl A& & (D70 FAE, Ax WY 1 o 7IA 38 22 B (280 mm &3 AT

1.69 mlmg tem Q AE) 2 C-1 & AFE3)e], PBS 6.5/EDTA & 10 mg/ml 2 ZA| ). 2= &9 (0.4

mé, A 4 mg) S 1.5 ml Eoﬂ YU 10 mM TCEP (Ex 3329 F2A3AH) 89 (0.0065 ml ; 34 1

Ak dis) 2.5 ) 2 1M JNFA 2 ZE 589 (Nacalai Tesque, Inc. ; 0.0058 ml) &
o

2 4
£ &091 pH 7} 7.0 £ 0. A AL FAJAF Foll, 37 T oA 1 AZE AFHlelEde R, A f IAH

Aok b= FAL 250l 7] el i, AAle] 58 o T 8 Al A2 SFES 10 mM EFHeh=
UiEdEZas &8 (0.0116 m¢ 5 A 1 & i3] 4.5 F%) 2 yuEdEZA= (0.0101 m) & 223}
A7bskal, FE - ZHlE (MIR-103, ol=2d FAFAD & AREshe A3 1 A]7F 6}0%, s YAE IFA

o AZAF ). thgo 2, 100 mM NAC (Sigma-Aldrich Co. LLC) =& (0.0017 m¢) < H7ista, oA A
2ol A 20 EXF JAFHIO|EstY, oFF HA ] whES AXAFT.
of ZIAg F& 22 D-1 (FF Yo ZA ABS & AH8) & A& HAE A

1
5.0 =] [e]
EE Fgadte 895 2.5 m AU



[1638]

[1639]
[1640]

[1641]

[1642]
[1643]

[1644]

[1645]

[1646]

[1647]

[1648]

[1649]

ZIHSdl 10-2020-0026323

EA 7 0 AR E 19 ZAgE 38 225 E (B 3 ATEA, ey w0 = 262400 (A FAHXA), ey 50 =
0 (AXF F4XA]), ep 0= 5178 (AFA]), e 30= 20217 (AFH]) & AFE) & AFESHY], dl7]e EXAXE o
ATt

o‘i

2.8mg (69 %), &A 1 #AF &FE HF 24 (n) : 3.8

S81 g cD70 #H —
————

)

A1 0 ZA-okm FAICIE (69)

ﬂ_ﬂoﬂ 5 oAl A& & (D70 FAE, A WY 1 o 7A 38 22 B (280 mm &3 AG

24 1.69 ming cn & AHE) 2 (-1 S AH&3}e], PBS 6.5/EDTA & 10 mg/ml = XA AT}, 2 & (0.4
me, A 4 mg) S 1.5 ml %Eoﬂ wal, 10 mM TCEP (Ex sp&d T34 89 (0.0129 m¢ ; A 1
Ao tid] 5 I 2 1 M AL 2 ZFE F8Hd (Nacalai Tesque, Inc. ; 0.006 mé) & 7}Fgich.
2 &N pH 7} 7.0 £ 0.1 Wl A& Bl Fofl, 37 T oA 1 AZE AFHIo|EFozN, A Ul A9
fsrtol= A3Hs FUAIZ T

FAek k= WAL FwACld 1 7] &4l e, Al 58 ©] A 8 oA dE FFEE 10 M TS
HulgEEA s o (0.0233 m 5 A 1 Aol wef 9 F) & A&sk Hrbsta, FE - ZEOH (MR-
103, of=9 FA3AD & AHgste] Aesk 1 AlgE wwkshal, oFw A o,

100 mM NAC (Sigma-Aldrich Co. LLC) <& (0.0035 ml) & H78tar, Al A0 20 #7+

AitHlolEdte], k& 7] W& AAAZT

1o 7148 38 22 E (8 54 ATEA, ey 0= 262400 (AAE FAHA), €4 50 =

(A FAA), ep, a0 = 5178 (AZFA]), ey 30 = 20217 (AFH]) & AHE) & AESHS, sl7]e EAEAE 4

Do
de)
=]
oQ
3
w
S
o
2
_
ME
>
oft
12
i
o
e
i)
ot
&
>
-
(e

1.16 mg/ml, A ¢

AAlel 73 (AAlel 58 o FA4 8 of stgtee] M= W)
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[1650] [3}8la] 142]
0 (6] KQ
e N L o ag o J zx,
ST B o gy
A S NYTNTT
e}
\NAO,\?O
NHH o~ NH
AA
FrRes \Nl N~
\_/ o 3 o
0 g W o )G
(/;::{/N /\/\)(iN”Ym\/‘(iN IOH 233 vg :i O( \\,/A(:]\,ﬂ_ 0
0 H o H o o Lt L ﬂ\,N-§
\L‘i'i On/ f N (\Lf(/ﬂc
=0 \\_.H.'
[1651] He o
[1652] A1 tert-H-EN-[6-(2,5-U] & 42, 5-U3lo] =2 -11-3]| 5-1-¢) x| = | FE| A FE| A -L-Ad Lt vl o| E
[1653] W, tert-FEN-[(H-Z2F L d-9-dvEAD 7R d ]| Ze|d-L-dddeydlo]E (J. Pept. Res.,
1999 W, 53 A, 393 3) (0.400 g, 0.717 mmol) <] THF (12.0 ml) &Nl 1,8-TJolxu|AE=[5.4.0]-7-&
Al (0.400 me) & FH7Fshe] A2eA 4 A wRkst & F71E -dEeln| =g N-gAlolvd (0.221 g,
0.717 mml) < Z7}ste] 3 A|F wEkgT) HEE- NS oM EAtYER 8|Astal, 10 % AEE4F 89 &
3} BREAUER 89, 2 X3 Ad5E A T f75S 74 bvladigor AXAFT &
S ggstlA S/ AAT 3, Aoz IAR/RES A7t 2 4§ A2vEOY [E22XE ~ SE2XE
Hee =9 1 (v/v)] 2 ZAAsI, ®7] 3EE (0.295 g, 78 %) & @A uA =AM AJ.
TH=NMR (400MHz, CDC13) 6:1. 28—1. 36 (2H,
m), 1. 41 (9H, s), 1. 587—1. 71 (4H, m), 2. 23
(2H, t, J=7. 6Hz), 3. 09 (2H, d, J=6. OHz) ,
3. 51 (2H, t, J=7. 6Hz), 3. 85—4. 02 (4H, m)
, 4, 69—4, 78 (1H, m), 6. 15 (1H, t, J=4. 6Hz
), 6. 33 (1H, d, J=7. 3Hz), 6. 60 (1H, t, J=5
OHz), 6. 68 (2H, s), 7. 10—-7. 16 (2H, m), 7
22—7. 31 (3H, m).
MS (ESIT) m/ z:529 (M+H) +
[1654]
[1655] TA 2 1 N-[6-(2,5-T) 2 4-2 5-Usto]| = 2-11-9] Z-1-Y) A= | S8 d Sy A-L-dd dabd
[1656] A7 A 1 oA L FF3E (0.295 g, 0.558 mmol) & HEZZHE (8.00 ml) &N, ETEFLZOIAEL
(4.00 m¢) & #H7lslo]l Aol 18 Az wwt Fo}, |WlE 2 T/ AAsEe, %71 3E (0.240 g,
91 %) & 3N TAZA AU},
TH-~NMR (400MHz, DMSO—d,) §:1. 156—=1, 23 (2
H, m), 1. 40—1. 583 (4H, m), 2. 10 (2H, t, J=7
6Hz), 2. 88 (1H, dd, J=13. 7, 8. 9Hz), 3. ©
4 (1H, dd, J=13. 7, 5. OHz), 3. 35—3. 43 (2H
, m), 3. 58-=3. 77 (4H, m), 4. 41 (1H, td, J=7
8, 5. OHz), 7. 00 (2H, s), 7. 16—7. 31 (5H,
m), 8 00 (1H, t, J=5. 7TH=z), 8. 06 (1TH, t, J=
5. 7Hz), 8. 13 (1H, d, J=7. 8Hz).
[1657]
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[1658]

[1659]

[1660]

[1661]

[1662]
[1663]

[1664]

[1665]

[1666]

SIHS31 10-2020-0026323

—g—xé 3 : [ 2 5 1—42/\ 2,5- qo}o]ti 1H- AE 1- O])E]]A].LO] :LE]/J:LE]/\] -L- _11];]_07—3};]_ N- (2 {
[(1S,99)-9-A &-5-FF & 2-9-3}o| = ZA]-4-w € -10, 13-1£4-2,3,9,10, 13, 15-AA}slo| = 211, 120-# %[ d
eldgw[3",4' 1 6,7]1AEA =[1,2-b]FEA-1-L]o}m] =} -2-& 40| A v | F2|Alopn| =

71 &4 2 oM e Bk (0.572 g, 1.21 mmo) & HEFE2EME (12.0 me) o &sfstar, N-sfo] =FA 54
olm= (0.152 g, 1.32 mml) %, 1-3-tdgoln =z a2d)-3-dedst21r]eln =1k (0.253 g, 1.32 mmd)
& F7kstel 1 AIE Ak ke s A 58 9 ¥ 5 oM ¥ Edh= (1.10 mml) ©] N,N-
Ol Eolr = (22.0 me) &l FH7bstel, A2 3 ARF wkgich, wkg & 10 % AE24F 589
& Atete], FREIFOR %%ﬂj Aol F7158 IHEFOR A2AA, oFHI. Sl s gt
o AASL, dojdl AFEs At A Y ARnEIYY] [FREXE ~ FREIEF

2 (v & AA], 87 SFE (0.351 g, 31 %) & G RARA AU 7171 HelE = A
58 o &4 8 9 =t FAAT

AAlel 74 (A 58 9

o
m{n
tlo

ol
ox
oo
©
o
%
i
©
&
t
o

[s}eh4] 143]

A1 0 WA IN-[OH-EF 2 A-9-dulEA) 7t d 22|} ofvie) w5 Al JobAlH o] E

AAd 58 o FA4 1 o4 dL& ﬁ}f&% (7.37 g, 20.0 mmo) & HEZslo]|=ZFgt (200 me) Edol, WAZFe
FHolE (6.65 g, 40.0 mml), ¥ p-EFAEE 4F 1 F3= (0.381 g, 2.00 mmol) S 0 C oA Hrbsta, A
oA 2 AIZE 30 E1E aﬂﬂ&iﬁﬁ} g g 23} B AUYER FEAS 7“7}0}0% oM EAbE R 5
Z3ta, 9o F715S FNUEFoR AZAA, oAFHIH. SWE Y T AAstL, dofxl AFE
S Ag7t A 29 g2vtEady [ 0 oA EAl Y = 100 20 (v/v) ~ 0 : 100] = AAsIY, E7]
33HE (6.75 g, 71 %) & FA mAZA AAJT}. 7171 delE &= AAle] 58 o ¥ 2 9 3gEY AN
o}

B4 2 ¢ Nl(AASA)FER Y] F A2 AL D e -N- {[(2-(88 S4)-2-S 2o B4 "} Felalo}

A7) FA 1 A 4L F§IAE (6.60 g, 13.9 mmo) o] NN-tHeEEoln= (140 ml) &Mel, 1,8-t]o}r}u]A]

Z2[5.4.0]87-7- (2.22 g, 14.6 mml) S 0 C oA H7lste], ALoA 15 B3k wwkgiv}. s &
Ho | —[(Bilél%’\])ﬂii‘é]%ﬂ’é%ﬂ’éi—ﬂl‘é%ﬁ‘rﬂ (6.33 g, 15.3 mmol), N-3lo]=FA|gAloln= (1,92
g, 16.7 mmo) 2=, 1—(3—E]Uﬂ%O]—U]‘:_EE%)—S—OHQﬂEELE]O]U]‘:03403 (3.20 g, 16.7 mml) ¢ N, N-tjHE ¥
o= (140 me) &9E, wg AL, 1 AF L Jﬁ& < #Ubsto] ARellA, 4 AIZF Akt Ll
golo] 0.1 N d2+e HArlele] SR80 FE35011, A 7158 Y EFoR AXAA, ).

SuE Y 7 AL, dolxl IFES Hegt A 7—& o a=viEndy [FE22XE ~ FR2EXE
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[1667]
[1668]

[1669]

[1670]
[1671]

[1672]

Hekg =8 1 2 (v/v)] & AASI, x7] S3HE (7.10 g, 79 %)

ZIHSd 10-2020-0026323

& A LA RA AT

TH—NMR (DMSO—=Dg) §:2. 78 (1H, dd, J=13. 9,

9. 6Hz), 3. 05 (1H, dd, J=13. 9, 4. 5Hz), 3

56—-~3. 80 (6H, m), 4. 15 (2H, s), 4. 47—4. 55

(1TH, m), 4. 63 (2H, d, J=6. 6Hz), 5. 03 (2H,

s), 6. 15 (2H, s), 7. 16=7. 38 (15H, m), 7. b

2 (1H, t, J=5. 9H=z), 8. 03 (1H, t, J=5., 5Hz)

, 8. 17 (1H, d, J=8. 2Hz), 8. 36 (1H, t, J=5.

7Hz), 8. 61 (1H, t, J=6. 6Hz) .
FA 3 FYASYA-L-Ad G -N-[(FFEEA | EA) W | S 2lolr] =
A7) FA 2 oA 4 FeE (7.00 g, 10.8 mmo) ¢ N N-UHEEEoln|= (216 ml) &N, Fe}EEis Zuj
(7.00 g) & 7bstar, 2 91718, A20A 24 AR wdbgc), ELES AfolE A 93] AlAs}t
i, s Y SHF AAINY Ao FHFES Eo £35te], ELEES MIo]E oo 23
AAs L, s A S AAsE 22s 2 3] WSk, #7] gk (3.77 g, 82 %) & FA A RA
ARt

TH=—NMR (DMSO=D,) §:2. 84 (1H, dd, J=13. 7,

9. 8Hz), 3. 08 (1H, dd, J=13. 7, 4. 7H=z), 3

50—3. 72 (4H, m), 3. 77—-3. 86 (2H, m), 3. 87

(2H, 8), 4, 52—4. 43 (1H, m), 4. 61 (2H, d, J

=6. 6Hz), 7. 12—7. 30 (5H, m), 8. 43 (1H, t,

J=5. 9Hz), 8. 54 (1H, d, J=7. 8H=z), 8. 70 (1

H, t, J=6. 3Hz), 8. 79 (1H, t, J=5. 5Hz) .
FTA 4 0 N-[6-(2,5-UF2-2,5-Usto| E2-1H-9 E-1-d) drl e d | Fe| A FE| A -L-dd e d-N-[ (FI 2 F5 A v
EADhHE =g Alolr =
A7) FA 3 oA 4o FeE (3.59 g, 8.48 mmo) ¢ N N-THEEEon= (85.0 m) &M, 6-Zgo]n =3
ARIN-Salolu el (2.88 g, 9.33 mml), % Eo=ol7l (0.858 g, 8.48 mmol) & FH7}steq, e%ﬂHjLMﬂ
Wkl o} kg golo] 0.1 N A4S #Hrlslel, FRgxE, 9 FEEXEY HuL 23 g [FE2
TE o oWEE =4 1 (v/v)] B FEFI, doJH fU5E MY EFORE AFRAA, ﬁAA Sl
=2 % 5 AAst, doin ﬂ%%;éﬁHPé%ﬂiﬂiﬂEJWﬂ[ﬁiiﬁé—~%ii£%: e
DB =7 3 1 (v/v/v) o &l 7151 =& AZAske, ®7] & (3.70 g, 71 %) & FA ZAZA
At
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[1673]

[1674]

[1675]

[1676]

[1677]

[1678]

[1679]

[1680]

ZIHSd 10-2020-0026323

TH=NMR (DMSO—-Dg) §:1. 13=1. 24 (2H, m), 1.
42—1. 53 (4H, m), 2. 11 (2H, t, J=7. 4Hz), 2
80 (1H, dd, J=13. 7, 9. 8Hz), 3. 06 (1H, dd
, J=13. 9, 4. 5Hz), 3. 37 (2H, t, J=7. 2Hz) ,
3. 56-3. 78 (6H, m), 3. 97 (2H, s), 4. 46—4.
53 (1H, m), 4. 81 (2H, d, J=6. 3Hz), 7. 00 (2
H, s), 7. 16—=7. 29 (56H, m), 8. 03—-8. 20 (3H,
m), 8. 32 (1H, t, J=5. 9Hz), 8. 60 (1H, t, J=

6. 7THz) .
TA 5 N-[6-(2,5-t] 2 4-2 5-t)dlo]| E2-11-3] 2-1-Y) = | Fe A S A -L-aAld L d-N-[ (2- {
[(1S,99)-9-o &-5-Z 2 9 2-9-3} 0| =2 A]-4-W&-10, 13- =2 4-2,3,9,10,13, 15-A A} sle] =2 -1, 12H-¥1 2 [d
el &= [3",4" 16,71 A =[1,2-b]AE=H-1-L]o}v] =} -2-S4EA)HE S Alolr =

3t (4) o HANA (1.14 g, 2.00 mm) & N N-tlHlE EEolu]= (40.0 me) &0, Egoeoldl (0.202
g, 2.00 mmol), 7] TR 4 oA L& FFE (1.48 g, 2.40 mm), L 16.4 % T+ 4-(4,6-tH=A]-1,3,5-
Efolr-2-)4-mdrneZgEade]= (0.993 g, 3.00 mmd) & 0 T oA H7lsto], Aex 1 A3+ w
L= |E Y S/ AL, X ARES A A 27 ARnEaYY [ER2EXE ~ 22
2¥XE  WEE =8 2 (v/v)] = X*xﬂokﬂ, 27 3EE (1.69 g, 82 %) & HFHA uAZA AT},
o 58 o TA 8 9 sF=H LI

I 75 N-[(1S,99)-9-o 2-5-FF 2 2-9-3} 0| =F A -4-v] 10, 13-1] £ 4-2,3,9, 10,13, 15- A} 5o = =2-
2H-Wz[de] 9] #}e[3" 4" 1 6,71 A=A = [1,2-b] Fwl-1-U]-2-3f o] =H A op A Eolr] =

Q

o, S0 s
MH e NH
%LII 331 J\/j\ _232 \/J\ o

{ S
%ﬂ% \LJ:N ﬂ\?ﬁ T,

w5
FA 1 o 2- {[(15,99)-9-o|&-5-ZTF= o 29 6} | =2 A]-4-vE-10, 13—1’4£i—2,3,9,10,13,15—@146}015;—
1, 12H-A = [de] 2k =[3",4' : 6,7]1AE X =[1,2-b] A= H-1-L ol =} -2- Lo EolAE o] E

Wesk 3EE (4) o wAAE (0.500 g, 0.941 mmd) ¢ N N-tidedZEolu= (20.0 m) FENe], N, N-T]

A2 go ol (0.492 mf, 2.82 mmol) E oM EAloPAEE EE}o]= (0.121 mé, 1.13 mmol) & FH7}8he], A

1 AIZF adrEe) | A S/H AASL, L4 FHES Ayt A 79 ABnESYY [

BEYE ~ FEREYE  HAgE 1 B =7 3 1 (v/v/v) 9 B §71F] 2 ZAse], #7] 33
) & % . =
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[1682]

[1683]

[1684]
[1685]

[1686]

[1687]
[1688]

[1689]

ZIHSd 10-2020-0026323

"TH—=NMR (4 00MHz, DMSO—dy) 6:0. 87 (3H, t, J

=7, 4Hz), 1. 81—=1, 92 (2H, m), 2. 08 (3H, s)

, 2. 08-2, 22 (2H, m), 2. 41 (3H, s), 3. 14-3

21 (2H, m), 4. 51 (2H, dd, J=19. 4, 14, THz

), 5. 22 (2H, dd, J=40. 1, 19. OHz), 5, 43 (2

H, s), 5. 56—5, 61 (1H, m), 6, 53 (1H, s), 7

31 (1H, s), 7. 81 (1H, d, J=11. OHz), 8. 67 (

TH, d, J=8. 6Hz) .

MS (ESI1) m/z:536 (M+H) +
=4 2 ¢ N-[(1S,99)-9-o d-5-FF 9 2-9-5} o] EEA]-4-1| & -10,13-T] % 4-2,3,9,10,13, 15-F A} 5o =2 -
1, 120-91 2 [de] F 2h=[3",4" 1 6,712 A =[1,2-b] 7 EA-1-L]-2-3}o| EF Ao} Eoju] =
71 A 1 oA e FFE (0.504 g, 0.941 muol) 9] WEHS (50.0 ml) FEFAO], Bl ET}slo] =2 F (20.0

W) 91N FUSIER $89] (.00 ul, 4.00 mo) & H7bsel AeelA 1 A7 wwEn. 1N Ak
(5.00 m¢, 5.00 mmol) & H7}ste] WS AR, guE 719 =7 AAZC. Adojz AEES A}

=
A=}

A 729 agnEgYy [EREYXE ~ FEEZXE  fqu e 0 E =7 3 1 (v/v/v) 9 B9 §71F]
At ®7] s5HE (0.412 g, 89 %) = HEA uAZA A, A -FE ZFACE (55), (56)
Tt wpg-2o] TGS woll, o] o] FTY FolA A

to

"H-NMR (400MHz, DMSO—=dg) §:0. 87 (3H, t, J
=7. 3Hz), 1. 78—=1. 95 (2H, m), 2. 09—2. 28 (
2H, m), 2. 39 (3H, s), 3. 07—=3. 27 (2H, m), 3
96 (2H, d, J=6. OHz), 5. 11—=5, 26 (2H, m),
5. 42 (2H, s), 5. 46—-5. 54 (1H, m), 5. 5§5—-5,
63 (1TH, m), 6. 52 (1H, s), 7. 30 (1H, s8), 7. 7
8 (1H, d, J=10. 9H=z), 8. 41 (1H, d, J=9. 1THz
). MS (ESI) m/z:494 (M+H) +

AAlel 76 (DAl 75 o sHetEe] Min W)

[3}sh4) 145]

OH
MsOH °
NH, 1
Y o 281 N o)
F N’ —— N
/ F N, \ /
° [e]
[»]
oH OHO
TA 1 ¢ N-[(1S,99)-9-91d-5-ZF 9 & -9-3}o]| == A]-4-H€-10, 13-T] 2 4-2,3,9,10, 13, 15- & A} sl o] = = -
1H, 12H-H % [de] ¥ 2} =[3",4' : 6,7]1A =X =[1,2-b]FH =H-1-Y ]-2-3}o] == Ao} M| Eo}m] =

2924 (0.0201 g, 0.27 md) & NN-TWEEFoIME (1.0 m) o &ahahaL, N&MKEM%A]ﬂE
(0.0302 g, 0.27 mmol) 2, 1-(3-gHdoln =X 2 )-3-oed7t2 R r]o]n=d2td (0.0508 g, 0.27 mmol) =

7bete] 1 A1z wukic) I dkg g 3EE (4) o wAAYE (0.1 g, 0.176 mmol) &) N, N-tjwE 5o}
n= (1.0 m) AEA), Ego ol (0.025 m¢, 0.18 mml) & H7}ste] ALoA 24 Az wukglct, &
& et S5 AAGL, Ao FHES AL A 29 AzeEady [EREYXE ~ FEEIE 0 9y
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[1691]

[1692]
[1693]
[1694]
[1695]

[1696]

[1697]

[1698]

[1699]

[1700]

[1701]
[1702]
[1703]
[1704]
[1705]
[1706]

[1707]

[1708]

[1709]

[1710]

[1711]

[1712]
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£ =10 : 1 (v/v)] & AAS, 77 3E (0.080 g, 92 %) < DA A 2ZA AUt 7]7] HolEE
AAd 75 9] FA 2 oA E& FFEY A,

(Ngd 1) A do] Q17 B7-H3 Wlolg|AE 1 % wEf o] A%}

LNCaP A3 (American Type Culture Collection : ATCC) total RNA ZH-E A3 cDNA & oz Xlo|y
AE : Zgkoly ]

5'-ctatagggagacccaagctggetageatgetgegtcggeggggcag-3' (M€ HE 22)

9, Zjolr 2

5'-aacgggccctctagact cgageggecgetcaggetatttettgtecatcatettetttgctgtcag-3' (Ml HE 23)

& AFg&}o] PCR WH3S HAJSta, ¢17F B7-H3 WlolE]dE 1 & HESE cDNA 2 FE30},

theoz, dojz PCR AFHES MagExtractor PCR & Gel cleanup (TOYOBO Ab) o2 AA ). Tk, As
a4 (Nhel/Notl) = A3}3F &, MagExtractor PCR & Gel cleanup (TOYOBO A}) o= AHA ). pcDNA 3.1

(+) Eg2v= DNA (FolZ "HAsZAX) & Y A a4 (Nhel/Notl) & 4388 3, MagExtractor
PCR & Gel cleanup (TOYOBO AF) o= A AT},

A7) AA DNA 8N E3slal, F=7FE Ligation high (TOYOBO Ab) = H7}slar, 16 C oA 8 A7+ Q1FH| o]
Es}o], gholAlo] Mgt

B0 E3EEA (ol HaBRAAD o Arhetel F2 A,

D
o]zl ZZYo] thell, PCR Zz}o]™ ¢} BGH reverse Primer & Z2Y tho]HE PCR & A A&},

716 A =

B Z25 AgAgn

Aol TH FES AA vix] (LB/Amp) oA wjek&lar, MagExtractor-Plasmid-(TOYOBO A}) = Z&}2~w]= DNA
g F=34.

dojzl ZZAv|= DNA & FPo g

Oi
axgto]lw 3 (CMV promoter X E}o]H)
5'-cgcaaatgggcggtaggegtg-3' (Wl WHE 24)
2, ZolH 4 (BGH reverse X#ho]H)
5'-tagaaggcacagtcgagg-3' (Wlg W& 25)
o] AR SIS AAlete], 5 283 AlE (DS wids v,

v S 200 m ] LB/Amp wiA|olA] wi<kalal, VioGene Al Plasmid Midi V-100 71E%

stol, ZekAv= DNA ] F&e AT
¥ lE] S peDNA 3.1-B7-H3 ol2har 3}, ACRRS)
-y

do wdxe uld ME 26 (% 16) 9 w3 QE
YAE 1 o] ot vid S wjdze] mfjd W

Hol| S29d% B7-H3 HlojZJE 1 F7=+] ORF F-3iE9
H3E 1 WA 1602 o e} Tt I B7-H3 ®]o]
of el Ut

31
(A1gdl 2) B7-H3 WoIZ|AE 1 4=} obA & CCRF-CEM Al3E2] ZA)

Ao 1 oA AFE peDNA 3.1-B7-H3 S, CCRF-CEM A% (ATCC) ©l Nucleofector II (XA} AF) & o] &
3o A7) dFHoer EdAAMAAY, 1 3 10 % A Elol A (FBS) -5 RPMI1640 ®lA] (8}o]lZ HA=
ZAAL) (°]3 10 % FBS-RPMI1640) =oll4 37 C, 5 % C0, & Z7@3dlolA thA] o] & Wk wjekgic).

2 A7k ¥ ¥, pcDNA 3.1-B7-H3 o] <hgH o= 4F¢j¥l CCRF-CEM MX& A8str] 918, 750 peg/ml G418 (2
o] ¥l EZAAL) St 10 % FBS-RPMI1640 ol 4 whkS 7)Ao,
1Rz afj g -, & AlZ 285 47 S8 A 714RE ol &ste] 2RYS AR TAH R =,

G418 o ek WS 713 MEE 10 cell/ml 2 3143} 96 well Zdo]E 100 wl/well o F== 35 f
&atar, /MEe well Z2HEH 23 AXE 353},
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[1713]

[1714]

[1715]

[1716]

[1717]
[1718]
[1719]
[1720]
[1721]
[1722]
[1723]
[1724]
[1725]
[1726]

[1727]

[1728]

[1729]
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—’F?l 7y &9 B7-H3 HES &str] 4 3}1*1‘:* Z 2ol EWEZIHS o83}, ?iﬂﬂoi‘:‘ 344

255 % FBS & PBS 2 2 3] AA3 &, 10 ug/mb M30 & X838= 5 % FBS Sk PBS & H7}skod
?‘ﬂaé}*’, 4 T dA 30 &3+ AAFT). 5 % FBS &% PBS = 2 3] AAE & 5 % FBS &7 PBS =
1000 wi®2 3]A43%F Fluorescein-conjugated goat IgG fraction to mouse IgG (Whole Molecule) (ICN
Pharmaceuticals A} AZF #55493) & H7lste] Aesta, 4 C oA 30 E7F AX 3}, 5 % FBS &+
PBS 2 2 3] AlA% %, 5 % FBS &+ PBS 2 Adgsta, ZZAFo]EnE (FC500 : BeckmanCoulter A})
2 BEe AN

J}Lﬂ

B 2o o8] doixl, B7-H3 Hﬂ°1 ZAE 1 fxxk -4 A CCRF-CEM AlEE CEM_V1_3.1_2 Azt gy
ot %159 CCRF-CEM A% B7-H3 HIWd A EF2A AME-SiTt,

(A&el 3) BA-FE ZFA|EL A Asid A1E (1)

Ao 2 oA A=k CEM_V1_3.1_2 A3, CCRF-CEM A3 (ATCC) &= 10 % <] & ®jo} ¥A (MOREGATE) <
EFshE= RPMIL640 (GIBCO) (olat, HiA]) oA wiFsict. CEM_V1_3.1_2 M2, CCRF-CEM A2Z2E Hjx] <]

A8 % 10 cells/ml 7} F=2 A8, 65 w o vAS 9 96 7 AE wjops nlo]az Zeo]Ed] 25
w A A 7Vate] SR af gt oS-, viA oA 1000 nM, 200 nM, 40 nM, 8 nM, 1.6 nM, 0.32 nM,
0.064 nM o2 3|23t M30-H1-L4 A, M30-HI-L4P &A] 2 &A-oFE ZFAICJEE vlo]ax ZYolEd 10 1l
A A7 HA4E54d 7 o= wWAE 10 w0 A "7 37 %, 5 % C0, 3toll Al 3 A3t wieF
ot WE -, wlo]la 2 EYolEE QIFHlolH ol o] AelA 30 7 BA T} Hj kol &
&9l CellTiter-Glo Luminescent Cell Viability Assay (Promega) & #7}38le] wubgic), AoA 10 &
b BA Fo] ZolE 2lY (PerkinElmer) 2 335 AZF. ICs #t2 T Ao = 4k&Edt).

I Cso (M) =antilog ((50—-d) X (LOG,;0b—LOG,,
a) + (d—c¢c) +LOG,;,b)

a @ IHEHEY T% a

b IHAEASY] = b

c @ FE af AHEAS AHES W AAEE
d STE b o IAHEAS HIMHES W AMES

SdEa A7 4] WP BiA (0= 2)

o

b FAEZA 67} de] wFeke] HA A (n = 10)

CEM_V1_3.1_2 AXe] &, gA-2= ZFACIE (5), (16), (21), (32), (44), (45), (46), (52), (54)
= I < 0.1 (nM) o ME A3 &€4& dersln. A -FE ZFACIE (1), (12), (13), (20), (28),
(29), (35), (36), (37), (41), (49), (53) € 0.1 < ICpr < 1 (mM) 9 MXE A3 &4 el A
-oFE EFA0lE (33), (34), (47), (48), (50), (51) & 1 < ICsx < 100 (nM) o] AIE A3 48 YeR
o} SkH, CCRF-CEM Aol tisiAe 4719 o= dA-E ZFACEL A s &4& YehlA] &9k
ot (> 100 (nM)). M30-H1-L4 & 2 M30-H1-L4P A= o] A|Xo] thair = ME A3 A4S el

% skl (> 100 (nM)).
(A& 4) gA-FE ZFA|E AX F3id A1E (2)
3 oFA AlEQ] SR AME (ATCC), 9 24 AE Daudi AE (ATCC) & 10 % 9 A ejo} 83 (MOREGATE)

S 35 RPMI1640 (GIBCO) (o]3F, viA]) oA wjkaict. SR M, Daudi MEZ WA 2.8 x 10
Ils/mb 7} %2 ZA S, 96 7 AME vt vfo]|a 2 ZHolEd 90 w N H7bglo). 2 A7 &
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[1731]
[1732]
[1733]
[1734]
[1735]
[1736]
[1737]
[1738]
[1739]

[1740]

[1741]

[1742]

[1743]
[1744]
[1745]
[1746]
[1747]
[1748]

[1749]
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HjZ] oAl 40 nM, 8 nM, 1.6 nM, 320 pM, 64 pM, 12.8 pM, 2.6 pM o= 3]A3t & (D30 A L FA|-& 25

AllE (6), (7) & mho]a=R EHolE 10 w & H7Hgr). SHEZ v 7 def= X E 10 w0 A A
s 37 X, 5 % C0, 3t~ 3 Lzt wlFart. e 3, mlo]a R EYo|EE QlFHolE A 7]
o] ALoA 30 7+ AX ). Nyt S22 CellTiter-Glo Luminescent Cell Viability Assay
(Promega) & 7}l wwkgct. AoA 10 B7F ZA Fo ZolE Y (PerkinElmer) = w438
Al Z k. ICs B2 T Aoz &3y,

ICso (M) =antilog ((50—d) X (LOG;0b—LOG;,
a) + (d—c) +LOG,,b)

a : NABAY FE a
b MAEAY FE b
¢t ¥E a9 AABAL WAL We) AMEE
d 0 B2 b o NABAS AR We) AMEE

a, b = BAELE 50 %
7} Frol gl AE AEES e Aow AEdY.

ME AEE (%) =a ~ b X 100

a @ AAEH A7t deo] FFe] HHA (n=2)

b FAHEZH WHIE o] WPl HA (n = 12)

FA -k ZFACIE (6), (7) & SR Aol i3] 1C, < 0.01 (nM) o] Ax s 245 HeRi. Gl

Daudi Aol ajxE A -%E ZFACE (6), (7) & AXE Ad A4S Uehx &gt (> 4.0 (n)).
T, & (D30 FAE= A= Axd dEiME AE s EA4E veEhA &9kt (> 4.0 (nl).

il
ui
s
off
H
fil
v
o

(A 5) FA-%FE FFANES AE Falld A1 (3)

T G AES] SR AE (ATCO) = 10 % ¢ 4 ®fo} I3 (MOREGATE) & ¥3Fsh= RPMI1640 (GIBCO) (°]st,

wj=]) oA kg, SR AIEZES WA 2.8 X 10 cells/ml 7} H%E ZAskiL, 96 T4 AE wjEe
nlo] A2 ZolEe 90 ub A H7FEC 2 AIZE 3 wiA e A 1000 nM, 100 nM, 10 nM, 1 nM, 100 pM, 10
pM, 1 pM o2 3|Ag 3 (D30 A & FA-F= ZFA|E (22), (23), (38), (64), (65) & wlolax &4
1Ee] 10 pt & H7Fet. H4EZD v3H7F dol&= wiAE 10 b A H7 37 &, 5 % (O, &t
A6 A7k gt HiF &, wlolaR EZHOlEE AFHlolH el 7ol Aol 30 w7F BA ).

vkl w} S2ko] CellTiter-Glo Luminescent Cell Viability Assay (Promega) & H7}3te] wwkglch. A
ol 10 #7F AR ol ZHlE gt] (PerkinElmer) = 3%& A5, [C #tS Th 2o2 A=

e,

|C5o(n[\/|)=ant||09((5O—d)X(LOG1Ob—LOG1O
a) -~ (d—c) +LOG,,b)

a @ NABAY FE a
b NAEAY FE b
¢t ¥E a9 AABAL WAL We) AMEE
d 0 BEb o NABAS AR We) AMEE

a, b & AAESE 0 % &

7 s glolde) A AEEe the Aow AEdt

el

= 5E%, a>b

- 181 -



[1750]
[1751]
[1752]
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[1755]

[1756]
[1757]
[1758]
[1759]
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[1762]
[1763]
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[1765]

[1766]

[1767]
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A BEE (%) =a ~ b X 100

a @ IHEA H7b do] el HtA (n = 2)

b FHEA WAL Ao o] HrA (n = 12)

A -oke ZFA0)E (23), (38), (64), (65) & SR AEo] thaf ICp < 0.01 (nM) ¢ AE A A4S e
Witk al-okE ZFACE (22) £ SR AFE el G < 0.1 (nM) o AE s A4S ekl
E, (D30 FAE SR Al s AE s E4S vEblA @okth (> 4.0 ().

Aol 6) IFA-FF FFACIES] Ax A AlE (4)

g ¥ MEe] H-60 AXE (ATCC), 9 &4 A2 Raji AE (ATCC) = 10 % ° & ®of H

(MOREGATE) <& 3 s} RPMI1640 (GIBCO) (o]a}, wiA]) oA whekgich. HL-60 AM3Z, Raji AXEE wjx]e]
A8 x 10 cells/ml 7} H%2 ZA343, 65 w8 HAE Yo 96 7 AE HjR wlo|I R ZHo|Eq 25
wl A A3 vz el Al 1000 nM, 200 nM, 40 nM, 8 nM, 1.6 nM, 0.32 nM, 0.064 nM ©o.= 3|23l &
(D33 A 2 dA-FE TFACIE (8), (9) & vpo]a = ZHo]Eo 10 w A 7l HHEA v ™"}
do|= v E 10 w A H7 ). 37 %, 5 % CO, 3Fol Al 3 LzF upekgict. v = wlolaE
OJEE Il oA Aol Aol 30 w3 At vj kol 5 &Fe] CellTiter-Glo Luminescent
Cell Viability Assay (Promega) & FH7}sle] uwkagich, A2 10 B3F AA T ZYolE Zd
(PerkinElmer) = W332e Ao}, ICs w2 T H o= 2k&Edn.

I Cs0 (nM) =antilog ((50—-d) X (LOG,,b—LOG;,
a) - (d_C) +LOG1ob)

a : NABAY FE a
b MAEAY FE b
¢t ¥E a9 AABAL WAL We) AMEE
d 0 BEb o NABAS AR We) AMEE

a, b= AHAEE0 % & 9 T2, a > b

7} FEol oA A AEES e Aog AEIL.
ME AEE (%) =a ~ b X 100

a @ IAEA H7F de] g HatA (n
b FAEA B/t D] WEwFe] A (n = 5)

FA -k ZFACIE (8), (9) & HL-60 Aol thsfA= 16 < 0.1 (nM) ¢ A s &4s vebdllth.

3| Raji Aol taldE FA-GE ZFACE (8), (9) & AXE Ad A4S dehx &gt (> 100
(nM)). T, 3 (D33 AT o MEd dEsiAE AE A 248 JERR &%tk (> 100 (nd)).

1
N}
~

(Al 7) FA-Fg 2FA o= AE FalH AF (5)

T &4 MAES] NOMO-1 Al (HSRRB) &= 10 % ¢ 4 ®ffo} I3 (MOREGATE) & 3*3Hab= RPMI1640 (GIBCO)

(013}, HiA]) oA w3t NOMO-1 MES wj=elA 2.8 x 10 cells/md 7} H=2 zA8t1, 96 79
A kg vlo]a = Zo]Ed 90 w ¥ H7AY. 2 A1zF 5 wlx A 1000 nM, 200 nM, 40 nM, 8
nM, 1.6 nM, 0.32 nM, 0.064 nM o8 3A& 3 (D33 & L FA|-FE ZFACE (24), (25), (67) & mfo
Az ZYolEe 10 ut A H7Hvk. IJHEA v H7E del= wAE 10 w0 2 H7HEe. 37 %=, 5 % (0,
stell Al 6 UzF wigFTE. ik &, mpolaR FHolEE IFHlolH A Auo] A2oA 30 &3t
= kol yl S2ke] CellTiter-Glo Luminescent Cell Viability Assay (Promega) & #7}ale] nwk
. A2 A 10 &7t AA Fo ZolE 2y (PerkinElmer) 2 W3S AlZdrt. ICs %2 T
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[1769]
[1770]
[1771]
[1772]
[1773]
[1774]
[1775]
[1776]
[1777]
[1778]

[1779]

[1780]

[1781]

[1782]
[1783]
[1784]
[1785]
[1786]
[1787]
[1788]
[1789]
[1790]
[1791]

[1792]
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How WEHT

1 Cso (nM) =antilog ((60—d) X (LOG;,b=—LOG;,
a) -~ (d—c) +LOG,,b)

a @ NABAY FE a
b MAEAY FE b
¢t ¥E a9 AABAL WAL We) AMEE
d 0 BEb o NABAS AR We) AMEE

a, b &= AHNEE 50 % & 9E $52,a > b

7t Fol glolM e AE AEES g Aoz AEI.

ANxE ABEE (%) =a ~ b X 100

a @ HAEF H7b Ao BgFe] HEA (n = 2)

b o ddEd wHvE do) w3k WA (n = 5)

NOMO-1 Aol tisll, &l-oFs ZFAICIE (25) &= 10 < 0.1 (nM) o] AX 3] 245 vepict. A -
okE ZFOE (24), (67) & 1 < ICyp < 100 (nM) ¢ AE s 4L ebict. T, & (D33 A=
NOMO-1 Aol disl) AE sl @48 JehiA 2kt (> 100 (k).

(Ngel 8) FA-oFE ZFA)ES] AX sl Ag (6)

e g Azl U251 AlE (ATCC), I 4 AES MCF-7 Al (ATCC) = 10 % o & ®Hof ¥F

(MOREGATE) & 333}+= RPMI1640 (GIBCO) (©]3}F, wiA]) oA wiFgict. U251 A3, MCF-7 AEZE vjx] 9
A1 2.8 X 10' cells/mt 7} H== ZAFaL, 96 1 ME WL mlo]la 2 ZYo]lEd 90 i R Hrlele] &)
SHF v S, ZF v oA 1000 nM, 200 nM, 40 nM, 8 nM, 1.6 nM, 0.32 nM, 0.064 nM ©.=2 3]
HE g 70 A L FA-oFE BFACIE (10), (11) & velaw Zelol=el 10 w0 4 A7, A
4wzt dejE wAE 10 p ¥ HAAT 37 %, 5 % C0p StellA 6 AzF vt Mg 5, vt
ol ZHOlEE <litHlolE oA ZAule] AddA 30 3k HA . vz FaFe] CellTiter-Glo
Luminescent Cell Viability Assay (Promega) = Z7}slo] mwkgit, A2 10 B7F FAX] $o Zd o]
E 219 (PerkinElmer) 2 33S AZFct. ICy #& e oz &},

1Cso (M) =antilog ((50—-d) X (LOG,;b—L0O0G,,

a) ~ (d—c¢c) +LOG,sb)
a JHELY FE a
b JHEde] FE b
c @ FE a9 IAFAEES HAUEES do AAES
d @ &b 9 AAZHES H7HHS e HAEE

a, b AAEE 50 % & 49
Zb s QAAAM L] MAE AEES U2 HoE A&,

AE AEE (%) =a + b X 100

i
off
ki
fu
\Y
o

a o SPRA A7k Ao waFel BEA (n = 2)
b AR WA A wgFe] BEA (n = 12)

FA-FE ZFACIE (10), (11) & U251 Aol thal IC, < 1 (M) ¢ AxE s &4 dehdld.

l
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[1795]
[1796]
[1797]
[1798]
[1799]
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[1801]
[1802]
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[1804]

[1805]

[1806]

[1807]
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g, MCF-7 MZo tisiAe= FdA-2E ZF7°lE (10), (11) & AX s &4 yepdlA &%k (= 90
(n\D). E, & 70 A= o= Axe] dalM = AE Fsl 24S YERRA &okek (> 100 ().

(A&el 9) FAl-oF= ZFAIES AX el A (D)

g g AMlae] U251 AIE (ATCC) = 10 % 9 4 Hlo} ¥3 (MOREGATE) < X338l RPMI1640 (GIBCO) (o]

3F, uiA]) oA wjFFct. U251 AZ2 wjAelA 2.8 x 10" cells/ml 7} HE= ZASka, 96 7 AE
W oFg nfo]a®E ZdolEd] 90 w A H7 I3t 2 AZF & wjA]oll A 1000 nM, 200 nM, 40 nM, 8 nM, 1.6
nM, 0.32 nM, 0.064 nM o2 3|X3F & (D70 A % A|-oFE EFAIOIE (26), (27), (40), (68), (69) =
nfo] A2 FYolEe 10 w A H7FAcE. IAEA v dolE wiAE 10 w0 A "I 37 %, 5
% CO, sloll Al 6 L3t wigaht. i &, wlo]aR ZE O EE AjHo]E oA Aue] A4 30 B3t A
k= ool u} Z2ko] CellTiter-Glo Luminescent Cell Viability Assay (Promega) & *47P0}°1 g
o}. A2 A 10 B3+ Ax Fo] EHolE FH (PerkinElmer) & WF=S ASdT). 2 O
2oz A=t

Cs0 (nM) =antilog ((60—-d) X (LOG,;,b—LOG;,
a) =~ (d—c) +LO0G,,b)

a @ AHEHY] % a

b @ HAREAY] F= b

c @ FTE a9 AHAEES RS w MAEE
d @ &b 9 AAEEdS H7HES "o BAEE
a, b &= AHNESE 50 % & 9= T=Z, a > b

AE BEE (%) =a + b X 100

a @ A=A H7F Ao kel FA (n = 2)

b FHEA WAL o] W] HA (n = 12)

A -okE ZFACE (26), (27), (40), (69) += U251 AFo thall 1 < ICxp < 10 (nM) o A= 3] A4S
HER Wik I,

o}, A|-okE ZFAO|E (68) & 10 < IC;p < 100 (nM) & A=z As) &S e
3} (D70 A= U251 Mz tial Az As) €4S vehdl A &gkt (> 100 (nM)).
(NEd 10) 2 = AE A Ad (8)

A375 A (ATCC) &= 10 % ¢ A o} &3 (MOREGATE) & X338} DMEM (GIBCO) (o]al, ®iA]) oA njoks)

=8 A375 AEEZ WAA 4 X 10 cells/ml 7} =2 AT, 65 w o WAZS Qe 96 7 AE b
F& mlo]a® EHo)E (CORNING) o 25 w A H7lste] shEwb vl gt ke, DMSO & 1000 nM, 200
nM, 40 nM, 8 nM, 1.6 nM, 0.32 nM, 0.064 nM ©& 8 e AAEAS wlo]|q7 Zyo|Ed 0.5 W A A7}
t}. IAEA AH7 o= DNSO 2 0.5 ¥ HAHG. BE o HiAEZ 10 w0 A FH7}ele] w9
MNFS 100 e 2 k3, 37 &, 5 % C0, 3ol Al 6 L3t wjFgrt. HiGF & mlo]a 2 FYoEE QlFH|o]
Eoll A ZAjo] Ao 30 3+ HX ). kvl 3] CellTiter-Glo Luminescent Cell Viability
Assay (Promega) & #7}sle] alwtalct. Ao 10 £3F AR Fol S oE gz Y-S ASIT).

ICy #b2 v Aoz A=

1Cs0 (nM) =antilog ((50—-d) X (LOG;,;,b—LOG,,

a) + (d—c) +LO0G,,b)

a : IHEEAY 5% a
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b WA FE D
¢t BT oa o YPRAL ARG W WAL
d :oEE D o AARAS AAS He ANEE

a, b= AHAEE0 % & 9 T2, a > b

A AEES T Ao k=g

ME AEE (%) =a ~ b X 100

a @ IAEA H7F 4o g FA (n = 2)

b FAEA H 7L D] wgwFe] A (n = 10)

A G (75) 9 3EE, @ AAbEIZES A375 AlEo] tha] 0.1 < 1Cxp < 1 (nM) & AE A 4S8 Jepo.
e (42) o FFEL 1 < 10y < 10 (nM) 9] AlE A A4S Yebil. A (1) 9] 33FEe

10 < ICsx < 100 (nM) 9 ME A3 48 YeEp.

nh9-2 0 56 T 9F BALB/c FE vh- (WE Z2 - #wAh) & A9 AR zol SPF 2R 4 -7 9

7+ <=3}3} vhg-2o = A3 118 ALE (FR-2, Funabashi Farms Co., Ltd) & Holsta, H¢3d =
gkl zA]) & FA

A, Ak o e AT JlojAM, S A B 9A4S A gAd Aes (CD-15C, Mitutoyo Corp.)

=17k 2 8 Zgsa, 2 AY () 2 AN AR olstel theul: whe} 2t}

Be) A9e (2027 Ak F4) = AHSL, 10 ni/ke o AFS 2 Ay

=3 =

E= -

Q17F Wal-ulE A375 AMEZE ATCC (American Type Culture Collection) ZH-E F3lc}.
X
o

AE) e Aerat 8 X 10 cells & 9HA FE npo-xe] 92 Bud ma o]2ake] (Day 0), Day 11 o
F2AQ R o ERE AAY M30-H1-L4P & % aA-2+& ZFA]E (2) = Day 11, 18, 25 o] E5F
10 mg/kg o] &Fo= me A9 ) Fort
Ads = 17 o] vehd =W e A vEREAE FAA T, A AP S M30-HI-LAP A, 2
A TAL gA-okE ZFAICE (2) 9] &35 e
A -FE ZFACE (2) o Foof & T AHo] AT AaFHIL, HF Fo T FHEA TY 2
o] Holx & A& e}, 3L, M30-HI-L4P 3| Fojol A= Fe] F2o] A=t
T, FA-FE ZFA0 Sl B3| R W AWAE §lu, IA-FE

17t wWelwmbE A375 AMEZS ATCC (American Type Culture Collection) ZH-E] 1 3tt. A A GG
HEFE 6 X 10 cells B OF FE npgre] 92 B 38 o]4sw (Day 0), Day 18 o F&9= o &
F2 AN, FA-FE ZFA0E (2) (0.1, 0.3, 1, 3 mg/kg) = Day 18, 25, 32 o Z} &% qw ¥ 3
o ~AER me AW Fogr},

Arg = 18 o vehdt = g A mEREAe FAA T, S AAE Aok 250
E (2) 0.1 mg/kg 7o Al, A X- & 0.3 mg/kg T A, A 7S 1 mg/kg Fol A, A 4L 3
mg/kg Fo A9 &A= YERAY. A -FE ZFANE (2) & £ JEHo=m Y9 F4H a%E U
ELA=

(Add 13) gFF Alg (3)

o1t Bl AAE H < Calu-6 AEZE ATCC (American Type Culture Collection) ZH-E F-43Ic}. A 2
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dA-FE FFACNE (17), (18), (19), (59), (60), (61) o T 3] FF AAe] A A Faw L,
BT FY 54 94 anE 23,

%, Aok ZFAlE (17), (18), (19), (59), (60), (61) °] Fofdl wlg-zolMiz, AF Ha 5o 53
ol 9 AAE gla, o590 FA-FE ZFAo|Ex HAHor: oslal, SHHAE EHrau Azt
WA g e

g WE 1 - B7-H3 vl AE 1 ¢ ofmjst wjd

g W3 2 - B7-H3 oA E 2 ¢ ofmjil wid

Hld WS 3 - M30 FA|9] CDRH1 o o}m|=At s

Hld HE 4 - M30 FA©] CDRH2 ©] o4t wijg

Hld M3 5 - N30 dA1e] CDRH3 <] ofw]i=sb wid

Hld WS 6 - M30 FA| 9] CDRL1 o o}m|=At i<

Wl HE 7 - M30 &A9] CDRL2 9] olm]wal Wi

Wl HE 8 - M30 &A9] CDRL3 9] o}m]iwal wjd

Mg WS 9 - M30-HL EFY FAMES] ofn| Ak v

Hld ME 10 - M30-H2 EFY) SAMES] oAt wid

Hld S 11 - M30-H3 EFY) SAkES] oAt wid

Hld S 12 - M30-H4 EFY) SAMES] oAt wid

g WS 13 - M30-L1 bS] BAFES] obv]iesh wid

Mg WS 14 - M30-L2 EFS) BAFES] o]t wid

g WS 15 - M30-L3 EFS) BAES] obv]isb wid

g WS 16 - M30-L4 EFS) BAFES] obv]isb vl

g WS 17 - M30-L5 EFS) BAFES] obv]isb wid

i M5 18 - M30-L6 EFS) BAMES ofmwAk vl

Hid WS 19 - M30-L7 EFS) BAMES ofm Ak vl

B HE 20 - M30 A TAFEQ] opmwal Wi

Hd HE 21 - M30 &3] AAE] opvmwal wjd

g W3 22 - PCR Zglolv] 1

g W3 23 - PCR Zgo|n] 2

wE W3 24 - CMV promoter EgFolw @ Xglo]w 3
wld W3 25 - BGH reverse Egtoln @ Xglo]w 4
vl HE 26 - B7-H3 HloAE 1 o wEHHE wd
il HE 27 - 3 (D30 FA FAMEY ofnAt vl
Wl HE 28 - & (D30 A AL ofm At wid
Wl HE 29 - & (D33 A FAMEY ofm Ak wid
Wl HE 30 - & (D33 A AL ofm At wid
W HE 31 - & CD70 A FAMESY ofm Ak wid
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[1879] wjd H3E 32 - & (D70 A AArES] ofn|=2t v d
=9
EH]

B7—H3HOZIHE 1 2 Ol0lL= & HHEY (HHE IS 1)

MLRRRGSPGMGVHVGAALGALWFCLTGALEVQVPEDPVVALVGTD
ATLCCSFSPEPGFSLAQLNLIWQLTDTKQLVHSFAEGQDQGSAYA
NRTALFPDLLAQGNASLRLQRVRVADEGSFTCFVSIRDFGSAAVS
LQVAAPYSKPSMTLEPNKDLRPGDTVITITCSSYQGYPEAEVIWQD
GQGVPLTGNVTTSQMANEQGLFDVHSILRVVLGANGTYSCLVRNP
VLQQDAHSSVTITPQRSPTGAVEVQVPEDPVVALVGTDATLRCSFE
SPEPGFSLAQLNLIWQLTDTKQLVHSFTEGRDQGSAYANRTALFP
DLLAQGNASLRLQRVRVADEGSFTCIFVSIRDFGSAAVSLQVAAPY
SKPSMTLEPNKDLRPGDTVTITCSSYRGYPEAEVFWQDGQGVPLT
GNVTTSQMANEQGLFDVHSVLRVVLGANGTYSCLVRNPVLQQDAH
GSVTITGQPMTFPPEALWVTVGLSVCLIALLVALAFVCWREKIKQS
CEREENAGAEDQDGEGEGSKTALQPLRKIISDSKEDDGQLETA

W2

B7—HS3HOZIHE 2 2 OlOI=&F HHEY (HHE BS 2)

MLRRRCSPGMGVHVGAALGALWFCLTGCALEVQVPEDPVVALVGTD
ATLCCSFSPEPGFSLAQLNLIWQLTDTKQLVHSFAEGQDQGSAYA
NRTALFPDLLAQGNASLRLQRVRVADEGSFTCFVSIRDFGSAAVS
LQVAAPYSKPSMTLEPNKDLRPGDTVTITCSSYRGYPEAEVFWQD
GQGVPLTGNVTTSQMANLEQGLFDVIISVLRVVLGANGTYSCLVRNP
VLQQDAHGSVTITGQPMTFPPEALWVTVGLSVCLIALLVALAFVC
WRKIKQSCEEENAGAEDQDGEGEGSKTALQPLKHSDSKEDDGRE]
A

EH3

M3 0—H1E2 ZASS OOl 4 HHE (HHY ®S 9)

MKHLWFFLLLVAAPRWVLSQVQLVQSGAEVKEKPGSSVKVSCKASG
YTFTNYVMHWVRQAPGQGLEWMGY INPYNDDVKYNEKFKGRVTIT
ADESTSTAYMELSSLRSEDTAVYYCARWGYYGSPLYYFDYWGQGT
LVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTYV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGFSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPSREEMTENQVSLTCLVKGFEFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCS
VMHEALHNHYTQKSLSLSPGK
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Er4

M3 0—HZEIY SAHES OOl 4 HHE (HHEY $HS 10)

MKHLWFFLLLVAAPRWVLSQVQLVQSGAEVKKPGSESSVKVSESCKASG
YTFTNYVMHWVRQAPGQGLEWIGY INPYNDDVKYNEKFKGRVTIT
ADESTSTAYMELSSLRSEDTAVYYCARWGYYGSPLYYFDYWGQGT
LVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTRKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDCVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPSREEMTRENQVSLTCLVKGFYPSDITAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCS
VMHEALHNHYTQKSLSLSPGK

=k
M3 0—H3ES SAES 0Ot0l- A HHY (HHE #S 11)

MKHLWFFLLLVAAPRWVLSEVQLVQSGAEVKKPGSSVKVSCKASG
YTFTNYVMHWVKQAPGQGLEWIGY INPYNDDVKYNEKFKGEKATIT
ADESTSTAYMELSSLRSEDTAVYYCARWGYYGSPLYYFDYWGQGT
LVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTYV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGFEFSVEFLIFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDI1IAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

=5l
M30—H4 E SAHES Ol0l A HHE (HHEY B1& 12)

MEKHILWFFLLLVAAPRWVLSEVQLVQSGAEVKKPGSSVKVSCKASG
YTFTNYVMHWVKQAPGQGLEWIGY INPYNDDVEKYNEKFKGKATQT
SDKSTSTAYMELSSLRSEDTAVYYCARWGYYGSPLYYFDYWGQGT
LVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGFSVFLFPPK
PKDTLMISRTPEVITCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVIESCS
VMHEALHNHYTQKSLSLSPGK
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EH7

M3 0—L1Ee SASS Ol0l=¢t HIE (HHE #HE 13)

MVLQTQVFISLLLWISGAYGEIVLTQSPATLSLSPGERATLSCRA
SSRLIYMHWYQQKPGQAPRLLIYATSNLASGIPARFSGSGSGTDF
TLTISRLEPEDFAVYYCQQWNSNPPTFGQGTRKVEIKRTVAAPSVE
IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSFNRGEC

EH8

M30—L 2EQ SAES OlOlL A HHEY (HHE B1S 14)

MVLQTQVF ISLLLWISGAYGEIVLTQSPATLSLSPGERATLSCRA
SSRLIYMHWYQQKPGQAPRLWIYATSNLASGIPARFSGSGSGTDY
TLTISRLEPEDFAVYYCQQWNSNPPTFGQGTEKVEIKRTVAAPSVE
IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEVTHQGLSSPVT
KSFNRGEC

EH9
M3 0—L 3EY EALS OtOlcét HHS (HHE S 15)

MVLQTQVFISLLLWISGAYGQIVLSQSPATLSLSPGERATLTCRA
SSRLIYMHWYQQKPGSAPKLWIYATSNLASGIPARFSGSGSGTSY
TLTISRLEPEDFAVYYCQQWNSNPPTFGQGTKVEIKRTVAAPSVEF
IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSFNRGEC

EHI10

M3 0 L4EY ZSAES Ot0l ot HIL (HHE BS 16)

MVLQTQVFISLLLWISGAYGEIVLTQSPATLSLSPGERATLSCRA
SSRLIYMIWYQQKPGQAPRPLIYATSNLASGIPAREFSGSGSGTDF
TLTISSLEPEDFAVYYCQAQWNSNPPTFGQGTKVEIKRTVAAPSVEF
ITFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE

SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSFNRGEC
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EH11
M3 015 E2 ZSASS OOl &t HHEY (HHE BS 17)

MVLQTQVFISLLLWISGAYGQIVLSQSPATLSLSPGERATLTCRA
SSRLIYMHWYQQKPGSAPKPWIYATSNLASGIPARFSGSGSGTSY
TLTISRLEPEDFAVYYCQQWNSNPPTFGQGTKVEIKRTVAAPSVFE
IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSFNRGEC

EHI2
M3 0L 6ES SASS Ol at I (HIY B 18)

MVLQTQVEFISLLLWISGAYGEIVLTQSPATLSLSPGERATLSCRA
SSRLIYMAWYQQKPGQAPRPLIYATSNLASGIPARESGSGSGTDFE
TLTISRLEPEDFAVYYCQQWNSNPPTFGCQGCTKVEIKRTVAAPSVEF
TFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSFNRGEC

M3 0—L7 Bt SAES Ot0l A HHE (HHEY BS 19)

MVLQTQVFISLLLWISGAYGEIVLTQSPATLSLSPGERATLSCRA
SSRLIYMHWYQQKPGQAPRPLIYATSNLASGI PARFSGSGSGTDY
TLTISRLEPEDFAVYYCQQWNSNPPTFGQGTKVEIKRTVAAPSVF
IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTEQGLSSPVT
KSFNRGLEC

EH14

M3 08H SAHE2 Ot0I= 4 HHE (HHE BIS 20)

MEWSWIFLFLLSGTAGVHSEVQLQQSGPELVKPGASVKMSCKASG
YTFTNYVMHWVKQKPGQGLEWIGY INPYNDDVKYNEKFKGKATQT
SDKSSSTAYMELSSLTSEDSAVYYCARWGYYGSPLYYFDYWGQGT
TLTVSSAKTTAPSVYPLAPVCGDTTGSSVTLGCLVKGYFPEPVTL
TWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVTSSTWFESQSITCNY
AHPASSTKVDKKIEPRGPTIKPCPPCKCPAPNLLGGFPFSVFIFPPK
TKDVLMISLSPIVTCVVVDVSEDDPDVQITISWFVNNVEVHTAQTQT
HREDYNSTLRVVSALPIQHQDWMSGKEFKCKVNNKDLPAPIERTI
SKPKGSVRAPQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIYVEW
TNNGRKTELNYRKNTEPVLDSDGSYFMYSKLRVERKKNWVERNSYSCS
VVHEGLHNHHTTKSFSRTPGK
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M2 O SAE2 ot0l b HHE (HHE BS 21)
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MDFLVQIFSFLLISASVIMSRGQIVLSQSPTILSASFGEKVTMTC
RASSRLIYMHWYQQKPGSSPKPWIYATSNLASGVPARFSGSGSGT
SYSLTISRVEAEDAATYYCQQWNSNPPTFGTGTKLELKRADAAPT
VSIFPPSSEQLTSGGASVVCFLNNEFYPKDINVEKWKIDGSERQNGYV
LNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSP
IVEKSFNRNZC

EH16

B7-H3HOZAE 1 o S2URXEIE HHE (HHE B S 26)
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Estimated tumor volume{mms3)

4000

3000

2000

1000

15 25 35
Days after tumor inoculation

Estimated tumor volume

mmé)

1800

1600

1400

(
N
=
S

1000

800

600

400

200

Days after tumor inoculation
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2500

Days after lumor inoculation

= 2000
£
E
[
£
3 1500 -
Q
-
5
1S
2 1000 -
Ke]
£
[
£
& 500 -
0 )
5 15 25 35
Days after tumor inoculation
EH20
2000
e
E 1500
@
£
3
Q
>
2
3 1000
el
2
©
£
k7
L
500
0
20 25 30 35 40
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2500 r

2000 r

Estimaled tumor volume (mm?)

500

2000 |

Estimated tumor volume (mm?)

500 +

Al g

<110>

<120>
<130>
<150>
<151>
<160>

<170>

1500

1000

1500 |

1000

5 10 15 20 25 30

days after tumor inoculation

5 10 15 20 25

days after tumor inoculation

X =
- 77

SEQUENCE LISTING

DATICHI SANKYO COMPANY, LIMITED

ANTIBODY-DRUG CONJUGATE
PD20-9003W0
JP2012-225887
2012-10-11

32

PatentIn version 3.5

40

35
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<210> 1
<211> 534
<212> PRT
<213> Homo
<400> 1
Met Leu Arg
1

Ala Leu Gly

Val Pro Glu
35

Cys Cys Ser
50

Leu Ile Trp

65

Pro Asp Leu

Arg Val Ala

115

Phe Gly Ser
130

Pro Ser Met

145

Val Thr Ile

Phe Trp Gln

Ser Gln Met

195

Arg Val Val

sapiens

Arg

20

Asp

Phe

Asp

Leu
100

Asp

Thr

Thr

Asp

180

Ala

Leu

Arg Gly Ser

Leu Trp Phe

Pro Val Val

Ser Pro Glu

55

Leu Thr Asp
70

Gln Gly Ser

Ala Gln Gly

Glu Gly Ser

Ala Val Ser

135

Leu Glu Pro

150

Cys Ser Ser

165

Gly Gln Gly

Asn Glu Gln

Gly Ala Asn

Pro Gly Met
10
Cys Leu Thr

25

Ala Leu Val
40

Pro Gly Phe

Thr Lys Gln

Ala Tyr Ala

90

Asn Ala Ser

105
Phe Thr Cys
120

Leu Gln Val

Asn Lys Asp

Tyr Gln Gly
170
Val Pro Leu
185
Gly Leu Phe
200

Gly Thr Tyr

Gly

Gly

Gly

Ser

Leu

75

Asn

Leu

Phe

Leu

155

Tyr

Thr

Asp

Ser

Val His Val

Ala Leu Glu

Thr Asp Ala
45

Leu Ala Gln

60

Val His Ser

Arg Thr Ala

Arg Leu Gln

Val Ser

125
Ala Pro Tyr
140

Arg Pro Gly

Pro Glu Ala

Gly Asn Val

190

Val His Ser
205

Cys Leu Val

- 196 -

Gly

15

Val

Thr

Leu

Phe

Leu

95

Arg

Arg

Ser

Asp

175

Thr

Ile

Arg

Ala

Leu

Asn

80

Phe

Val

Asp

Lys

Thr
160

Val

Thr

Leu

Asn

ZIHSdl 10-2020-0026323



Pro
225

Arg

Val

Asp

Ser

305

Ser

Ser

Pro

Ser

385

Asn

Ala

210 215

Val Leu Gln Gln Asp Ala
230
Ser Pro Thr Gly Ala Val
245
Ala Leu Val Gly Thr Asp
260
Pro Gly Phe Ser Leu Ala

275

Thr Lys Gln Leu Val His
290 295
Ala Tyr Ala Asn Arg Thr
310
Asn Ala Ser Leu Arg Leu
325
Phe Thr Cys Phe Val Ser

340

Leu Gln Val Ala Ala Pro
355
Asn Lys Asp Leu Arg Pro
370 375
Tyr Arg Gly Tyr Pro Glu
390
Val Pro Leu Thr Gly Asn

405

Gly Leu Phe Asp Val His
420
Gly Thr Tyr Ser Cys Leu
435
His Gly Ser Val Thr Ile

450 455

His Ser

Ala Thr
265
Gln Leu

280

Ser Phe

Ala Leu

Gln Arg

Ile Arg

345

Tyr Ser
360

Gly Asp

Val Thr

Ser Val

425

Ser

250

Leu

Asn

Thr

Phe

Val

330

Asp

Lys

Thr

Val

Thr
410

Leu

220

Val Thr
235

Val Pro

Arg Cys

Leu Ile

Glu Gly

300
Pro Asp
315

Arg Val

Phe Gly

Pro Ser

Val Thr

380
Phe Trp
395

Ser Gln

Arg Val

Val Arg Asn Pro Val

440

Thr Gly GIn Pro Met

460

Ile Thr Pro Gln
240
Glu Asp Pro Val
255
Ser Phe Ser Pro
270
Trp Gln Leu Thr

285

Arg Asp Gln Gly

Leu Leu Ala Gln

Ala Asp Glu Gly
335
Ser Ala Ala Val

350

Met Thr Leu Glu
365

Ile Thr Cys Ser

Gln Asp Gly Gln
400
Met Ala Asn Glu

415

Val Leu Gly Ala
430

Leu GIn Gln Asp

445

Thr Phe Pro Pro
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Glu Ala Leu Trp Val

465

Leu Val Ala Leu Ala
485
Glu Glu Glu Asn Ala
500

Ser Lys Thr Ala Leu
515

Asp Gly Gln Glu Ile

530

<210> 2

<211> 316

<212> PRT

<213> Homo sapiens

<400

> 2

Met Leu Arg Arg Arg

1 5

Ala Leu Gly Ala Leu

20

Val Pro Glu Asp Pro
35

Cys Cys Ser Phe Ser

50

Leu Ile Trp Gln Leu
65
Glu Gly Gln Asp Gln
85
Pro Asp Leu Leu Ala
100
Arg Val Ala Asp Glu

115

Thr Val Gly Leu Ser
470

Phe Val Cys Trp Arg

490

Gly Ala Glu Asp Gln
505

Gln Pro Leu Lys His

520

Gly Ser Pro Gly Met
10
Trp Phe Cys Leu Thr
25
Val Val Ala Leu Val
40
Pro Glu Pro Gly Phe

55

Thr Asp Thr Lys Gln
70
Gly Ser Ala Tyr Ala
90
Gln Gly Asn Ala Ser
105
Gly Ser Phe Thr Cys

120

Val Cys Leu

475

Lys Ile Lys

Asp Gly Glu

Ser Asp Ser

525

Gly Val His

Gly Ala Leu

Gly Thr Asp

45

Ser Leu Ala
60

Leu Val His
75

Asn Arg Thr

Leu Arg Leu

Phe Val Ser

125

Ile Ala Leu

480

Gln Ser Cys
495

Gly Glu Gly

510

Lys Glu Asp

Val Gly Ala
15

Glu Val Gln

30

Ala Thr Leu

Gln Leu Asn

Ser Phe Ala
80
Ala Leu Phe
95
Gln Arg Val
110

Ile Arg Asp
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Phe Gly Ser Ala Ala Val Ser Leu Gln Val Ala Ala
130 135 140
Pro Ser Met Thr Leu Glu Pro Asn Lys Asp Leu Arg
145 150 155
Val Thr Ile Thr Cys Ser Ser Tyr Arg Gly Tyr Pro
165 170
Phe Trp Gln Asp Gly Gln Gly Val Pro Leu Thr Gly

180 185

Ser Gln Met Ala Asn Glu Gln Gly Leu Phe Asp Val
195 200
Arg Val Val Leu Gly Ala Asn Gly Thr Tyr Ser Cys
210 215 220
Pro Val Leu Gln GIn Asp Ala His Gly Ser Val Thr
225 230 235
Pro Met Thr Phe Pro Pro Glu Ala Leu Trp Val Thr

245 250

Val Cys Leu Ile Ala Leu Leu Val Ala Leu Ala Phe
260 265
Lys Ile Lys Gln Ser Cys Glu Glu Glu Asn Ala Gly
275 280

Asp Gly Glu Gly Glu Gly Ser Lys Thr Ala Leu Gln
290 295 300

Ser Asp Ser Lys Glu Asp Asp Gly Gln Glu Ile Ala

305 310 315

<210> 3

<211

> 5

<212> PRT

<213> Mus musculus

<400> 3

Asn Tyr Val Met His

1 5

<210> 4

Pro Tyr Ser

Pro Gly Asp

Glu Ala Glu
175
Asn Val Thr

190

His Ser Val
205

Leu Val Arg

Ile Thr Gly

Val Gly Leu

255

Val Cys Trp
270

Ala Glu Asp

285

Pro Leu Lys

- 199 -

Lys

Thr

160

Val

Thr

Leu

Asn

Gln

240

Ser

Arg

His
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<211> 17

<212> PRT

<213> Mus musculus

<400> 4

Tyr Ile Asn Pro Tyr Asn Asp Asp Val Lys Tyr Asn Glu Lys Phe Lys

1 5 10 15

Gly

<210> 5

<211> 13

<212> PRT

<213> Mus musculus

<400> 5

Trp Gly Tyr Tyr Gly Ser Pro Leu Tyr Tyr Phe Asp Tyr
1 5 10

<210> 6

<211> 10

<212> PRT

<213> Mus musculus

<400> 6

Arg Ala Ser Ser Arg Leu Ile Tyr Met His
1 5 10
<210> 7

<211> 7

<212> PRT

<213> Mus musculus

<400> 7

Ala Thr Ser Asn Leu Ala Ser

1 5

<210> 8

<211> 9

<212> PRT

<213> Mus musculus

<400> 8
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GIn Gln Trp Asn Ser Asn Pro Pro Thr

1

<210> 9
<211> 471
<212> PRT

<213>

<220><223> Humanized heavy chain of M30

<400> 9
Met Lys His
1

Val Leu Ser

Pro Gly Ser
35
Thr Asn Tyr

50

Glu Trp Met
65

Glu Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Asp Tyr Trp
130

Lys Gly Pro

145

Gly Gly Thr

Pro Val Thr

5

Artificial Sequence

Leu Trp Phe Phe Leu Leu Leu Val

5
GIn Val Gln Leu Val
20
Ser Val Lys Val Ser
40
Val Met His Trp Val

55

Gly Tyr Ile Asn Pro
70
Lys Gly Arg Val Thr
85

Met Glu Leu Ser Ser

100

Ala Arg Trp Gly Tyr
120

Gly Gln Gly Thr Leu
135
Ser Val Phe Pro Leu
150
Ala Ala Leu Gly Cys
165

Val Ser Trp Asn Ser

10
Gln Ser
25

Cys Lys

Arg Gln

Tyr Asn

Ile Thr

90
Leu Arg
105

Tyr Gly

Val Thr

Ala Pro

Leu Val

170

Gly Ala

Asp

75

Ser

Ser

Val

Ser

155

Lys

Leu

Ala Ala Pro Arg Trp
15
Ala Glu Val Lys Lys
30
Ser Gly Tyr Thr Phe
45
Pro Gly Gln Gly Leu

60

Asp Val Lys Tyr Asn
80
Asp Glu Ser Thr Ser
95
Glu Asp Thr Ala Val
110
Pro Leu Tyr Tyr Phe

125

Ser Ser Ala Ser Thr
140
Ser Lys Ser Thr Ser
160
Asp Tyr Phe Pro Glu
175

Thr Ser Gly Val His
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Thr Phe

Val Val

210

Asn Val

225

Pro Lys

Glu Leu

Asp Thr

Asp Val

290

Gly Val

305

Asn Ser

Trp Leu

Pro Ala

Glu Pro

370

Asn Gln

385

Thr Thr

180

Pro Ala

195

Thr Val

Asn His

Ser Cys

Leu Gly

260
Leu Met
275

Ser His

Thr Tyr

Asn Gly

Pro Ile

355

Gln Val

Val Ser

Val Glu

Pro Pro

420

Val

Pro

Lys

Asp

245

His

Arg
325

Lys

Tyr

Leu

Trp
405

Val

Leu

Ser

Pro

230

Lys

Pro

Ser

Asp

Asn

310

Val

Lys

Thr

Thr
390

Glu

Leu

Gln

Ser

215

Ser

Thr

Ser

Arg

Pro

295

Val

Tyr

Thr

Leu

375

Cys

Ser

Asp

Ser

200

Ser

Asn

His

Val

Thr

280

Lys

Ser

Lys

360

Pro

Leu

Asn

Ser

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

Val

Cys

345

Ser

Pro

Val

Gly

Gly

Lys

Cys

250

Leu

Lys

Lys

Leu

330

Lys

Lys

Ser

Lys

Gln
410

Leu

Thr

Val

235

Pro

Phe

Val

Phe

Pro

315

Thr

Val

Arg

395

Pro

Asp Gly Ser

425

190

Tyr Ser Leu Ser
205

GIn Thr Tyr Ile

220

Asp Lys Arg Val

Pro Cys Pro Ala

255

Pro Pro Lys Pro
270
Thr Cys Val Val
285
Asn Trp Tyr Val
300

Arg Glu Glu Gln

Val Leu His Gln

Ser Asn Lys Ala
350

Lys Gly GIn Pro

Glu Glu Met Thr
380

Phe Tyr Pro Ser

Glu Asn Asn Tyr
415
Phe Phe Leu Tyr

430

- 202 -

Ser

Cys

240

Pro

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg

Lys

Asp
400

Lys

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

435 440 445

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460

Leu Ser Leu Ser Pro Gly Lys

465 470

<210> 10

<211> 471

<212> PRT

<213> Artificial Sequence

<220><223> Humanized heavy chain of M30

<400> 10

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1 5 10 15

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

20 25 30
Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45
Thr Asn Tyr Val Met His Trp Val Arg Gln Ala Pro Gly GIn Gly Leu
50 55 60
Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Asp Val Lys Tyr Asn
65 70 75 80

Glu Lys Phe Lys Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser

85 90 95
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
100 105 110

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

fo5]

115 120 125
Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
130 135 140

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
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145

Gly Gly

Pro Val

Thr Phe

Val Val

210
Asn Val
225

Pro Lys

Glu Leu

Asp Thr

Asp Val

290
Gly Val
305

Asn Ser

Trp Leu

Pro Ala

Glu Pro
370
Asn Gln

385

Thr

Thr

Pro

195

Thr

Asn

Ser

Leu

Leu

275

Ser

Thr

Asn

Pro

355

Val

Ala

Val

180

Val

His

Cys

260

Met

His

Val

Tyr

Val

Ser

Ala

165

Ser

Val

Pro

Lys

Asp

245

His

Arg

325

Lys

Tyr

Leu

150

Leu

Trp

Leu

Ser

Pro

230

Lys

Pro

Ser

Asp

Asn

310

Val

Lys

Thr

Thr
390

Gly

Asn

Ser

215

Ser

Thr

Ser

Arg

Pro

295

Val

Tyr

Thr

Leu
375

Cys

Cys

Ser

Ser

200

Ser

Asn

His

Val

Thr

280

Lys

Ser

Lys

360

Pro

Leu

Leu

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

Val

Cys

345

Ser

Pro

Val

Val

170

Lys

Cys

250

Leu

Lys

Lys

Leu

330

Lys

Lys

Ser

Lys

155

Lys

Leu

Leu

Thr

Val

235

Pro

Phe

Val

Phe

Pro

315

Thr

Val

Arg

Asp

Thr

Tyr

220

Asp

Pro

Pro

Thr

Asn

300

Arg

Val

Ser

Lys

Tyr Phe

Ser Gly

190

Ser Leu

205

Thr Tyr

Lys Arg

Cys Pro

Pro Lys

270

Cys Val

285

Trp Tyr

Glu Glu

Leu His

Asn Lys

350

Glu Met

Gly Phe Tyr Pro

395

- 204 -

Pro
175

Val

Ser

Val

255

Pro

Val

Val

Pro

Thr

Ser

160

His

Ser

Cys

240

Pro

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg

Lys

Asp

400
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Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys

405 410 415

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425 430
Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser
435 440 445
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460
Leu Ser Leu Ser Pro Gly Lys

465 470

<210> 11

<211> 471

<212> PRT

<213> Artificial Sequence

<220><223> Humanized heavy chain of M30

<400> 11

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1 5 10 15

Val Leu Ser Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe

35 40 45

Thr Asn Tyr Val Met His Trp Val Lys Gln Ala Pro Gly Gln Gly Leu
50 55 60
Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Asp Val Lys Tyr Asn
65 70 75 80
Glu Lys Phe Lys Gly Lys Ala Thr Ile Thr Ala Asp Glu Ser Thr Ser
85 90 95
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val

100 105 110

Tyr Tyr Cys Ala Arg Trp Gly Tyr Tyr Gly Ser Pro Leu Tyr Tyr Phe
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Asp

Lys

145

Pro

Thr

Val

Asn

225

Pro

Asp

Asp

305

Asn

Trp

Pro

Tyr

130

Val

Phe

Val

210

Val

Lys

Leu

Thr

Val
290

Val

Ser

Leu

Ala

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Leu

Leu

275

Ser

Thr

Asn

Pro

355

Gly GIn Gly Thr

Ser

Val

180

Val

His

Cys

260

Met

His

Val

Tyr

Val

165

Ser

Val

Pro

Lys

Asp

245

His

Arg

325

135
Phe Pro
150

Leu Gly

Trp Asn

Leu Gln

Ser Ser

215

Pro Ser

230

Lys Thr

Pro Ser

Ser Arg

Asp Pro

295

Asn Ala
310

Val Val

Gly Lys Glu Tyr

340

Ile Glu Lys Thr

120

Leu

Leu

Cys

Ser

Ser

200

Ser

Asn

His

Val

Thr

280

Lys

Ser

Lys

Ile

360

Val

Leu

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

Val

Cys

345

Ser

Thr

Pro

Val

170

Lys

Cys
250

Leu

Lys

Lys

Leu

330

Lys

Lys

Val

Ser

155

Lys

Leu

Leu

Thr

Val

235

Pro

Phe

Val

Phe

Pro

315

Thr

Val

Ala

Ser
140

Ser

Asp

Thr

Tyr

220

Asp

Pro

Pro

Thr

Asn

300

Arg

Val

Ser

Lys

125

Ser

Lys

Tyr

Ser

Ser

205

Thr

Lys

Cys

Pro

Cys

285

Trp

Leu

Asn

Gly

365

Ser

Phe

190

Leu

Tyr

Arg

Pro

Lys

270

Val

Tyr

His

Lys
350

Gln

- 206 -

Ser

Thr

Pro

175

Val

Ser

Val

255

Pro

Val

Val

Pro

Thr

Ser

160

His

Ser

Cys

240

Pro

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg
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Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
370 375
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly
385 390 395
Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
405 410
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser

420 425

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln
435 440

Cys Ser Val Met His Glu Ala Leu His Asn His
450 455

Leu Ser Leu Ser Pro Gly Lys

465 470

<210> 12

<211> 471

<212> PRT

<213> Artificial Sequence

<220><223> Humanized heavy chain of M30

<400> 12

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val

1 5 10
Val Leu Ser Glu Val Gln Leu Val GIn Ser Gly
20 25
Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala
35 40
Thr Asn Tyr Val Met His Trp Val Lys GIn Ala
50 95

Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp

65 70 75
Glu Lys Phe Lys Gly Lys Ala Thr Gln Thr Ser

85 90

Glu Glu Met
380

Phe Tyr Pro

Glu Asn Asn

Phe Phe Leu

430

Gly Asn Val
445
Tyr Thr Gln

460

Ala Ala Pro

Ala Glu Val
30
Ser Gly Tyr
45
Pro Gly GIn
60

Asp Val Lys

Asp Lys Ser

- 207 -

Thr

Ser

Tyr

415

Tyr

Phe

Lys

Arg

15

Lys

Thr

Tyr

Thr

95

Lys

Asp

400

Lys

Ser

Ser

Ser

Trp

Lys

Phe

Leu

Asn

80

Ser
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Thr

Tyr

Asp

Lys

145

Pro

Thr

Val

Asn

225

Pro

Asp

Asp

305

Asn

Trp

Tyr

Tyr

130

Val

Phe

Val

210

Val

Lys

Leu

Thr

Val

290

Val

Ser

Tyr

Cys

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Leu

Leu
275

Ser

Thr

Met Glu Leu Ser Ser

100

Ala

Arg Trp Gly Tyr

120

Gly Gln Gly Thr Leu

Ser

Val

180

Val

His

Cys

260

Met

His

Val

Tyr

Val

165

Ser

Val

Pro

Lys

Asp

245

His

Phe

150

Leu

Trp

Leu

Ser

Pro

230

Lys

Pro

Ser

Asp

Asn

310

135

Pro Leu

Gly Cys

Asn Ser

Gln Ser

200
Ser Ser
215

Ser Asn

Thr His

Ser Val

Arg Thr

280
Pro Glu
295

Ala Lys

Arg Val Val Ser

325

Leu Asn Gly Lys Glu Tyr Lys

Leu
105

Tyr

Val

Leu

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

Val

Cys

Arg Ser

Gly Ser

Thr Val

Pro Ser

155
Val Lys
170

Ala Leu

Gly Leu

Gly Thr

Lys Val

235
Cys Pro
250

Leu Phe

Glu Val

Lys Phe

Lys Pro

315

Leu Thr

330

Lys Val

Glu Asp

Pro Leu

125

Ser Ser

140

Ser Lys

Asp Tyr

Thr Ser

Tyr Ser

205
Gln Thr
220

Asp Lys

Pro Cys

Pro Pro

Thr Cys

285
Asn Trp
300

Arg Glu

Val Leu

Ser Asn

Thr Ala Val

110

Tyr

Ser

Phe

190

Leu

Tyr

Arg

Pro

Lys

270

Val

Tyr

Glu

His

Lys

- 208 -

Tyr

Ser

Thr

Pro
175

Val

Ser

Val

255

Pro

Val

Val

Gln

335

Ala

Phe

Thr

Ser

160

His

Ser

Cys

240

Pro

Lys

Val

Asp

Tyr

320

Asp

Leu
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340 345
Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
355 360
Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
370 375

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly

385 390 395
Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
405 410
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
420 425
Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln
435 440

Cys Ser Val Met His Glu Ala Leu His Asn His

450 455
Leu Ser Leu Ser Pro Gly Lys
465 470
<210> 13
<211> 233
<212> PRT
<213> Artificial Sequence
<220><223> Humanized light chain of M30
<400> 13
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu
1 5 10
Gly Ala Tyr Gly Glu Ile Val Leu Thr Gln Ser

20 25

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
35 40
Leu Ile Tyr Met His Trp Tyr Gln GIn Lys Pro
50 95

Leu Leu Ile Tyr Ala Thr Ser Asn Leu Ala Ser

350
Lys Gly Gln Pro Arg
365
Glu Glu Met Thr Lys
380

Phe Tyr Pro Ser Asp

400
Glu Asn Asn Tyr Lys
415
Phe Phe Leu Tyr Ser
430
Gly Asn Val Phe Ser
445

Tyr Thr Gln Lys Ser

460

Leu Leu Trp Ile Ser
15
Pro Ala Thr Leu Ser

30

Arg Ala Ser Ser Arg
45

Gly Gln Ala Pro Arg

60

Gly Ile Pro Ala Arg

- 209 -

ZIHSdl 10-2020-0026323
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65 70 75 80
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg

85 90 95

Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln GIn Trp Asn Ser
100 105 110
Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
115 120 125
Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 135 140
Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro

145 150 155 160

Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly
165 170 175
Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
180 185 190
Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
195 200 205
Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val

210 215 220

Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230

<210> 14

<211> 233

<212> PRT

<213> Artificial Sequence

<220><223> Humanized light chain of M30

<400> 14

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15

Gly Ala Tyr Gly Glu Ile Val Leu Thr GIn Ser Pro Ala Thr Leu Ser

20 25 30

-210 -



Leu

Leu

Leu

65

Phe

Leu

Asn

Val

Lys

145

Arg

Asn

Ser

Lys

Thr

225

Ser

50

Trp

Ser

Pro

130

Ser

Ser

Leu

Val

210

Lys

<210>

<211>

<212>

<213>

Pro Gly Glu Arg Ala

35

Tyr

Gly

Pro

Pro

115

Gly

Ser
195

Tyr

Ser

15

233

PRT

Met

Tyr

Ser

100

Thr

Pro

Thr

Lys

180

Ser

Phe

His

85

Asp

Phe

Ser

Val

165

Ser

Thr

Cys

Asn

Thr

40
Trp Tyr
55
Thr Ser Asn
70
Ser Gly Thr

Phe Val

Gly
120
Val Phe
135
Ser Val Val
150

Trp Lys

Val Thr

Leu Thr Leu

200

Glu Val Thr
215

Arg Gly Glu

230

Artificial Sequence

Leu

Leu

Asp

Tyr

105

Thr

Phe

Cys

Val

185

Ser

His

Cys

Ser Cys

Lys Pro
Ser
75
Tyr Thr
90

Tyr Cys

Lys Val

Pro Pro

Leu Leu

155

Asp Asn

170
Asp Ser

Lys

Gln Gly

<220><223> Humanized light chain of M30

Arg Ala Ser

45
Gly Gln Ala
60
Gly Ile Pro

Leu Thr Ile

Gln Gln Trp

110

Glu Ile

125

Ser Asp Glu
140

Phe

Asn Asn

Ala Leu Gln

Lys Asp Ser
190
Asp Tyr Glu

205
Leu Ser

220

-211 -

Ser

Pro

Ala

Ser

95

Asn

Gln

Tyr

Ser

175

Thr

Lys

Arg

Arg

Arg

80

Arg

Ser

Lys Arg Thr

Leu

Pro

160

Tyr

His

Ser Pro Val
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<400> 15

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser

Gly Ala Tyr Gly Gln Ile Val Leu Ser Gln Ser Pro Ala Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Thr Cys Arg Ala Ser Ser Arg

35 40 45

Leu Ile Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Ser Ala Pro Lys
50 55 60
Leu Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Ile Pro Ala Arg
65 70 75 80
Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Thr Leu Thr Ile Ser Arg
85 90 95
Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln GIn Trp Asn Ser

100 105 110

Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
115 120 125
Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 135 140
Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro
145 150 155 160
Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly

165 170 175

Asn Ser Gln Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr
180 185 190
Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
195 200 205
Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val
210 215 220
Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 16

-212 -



<211> 233

<212> PRT

<213> Artificial Sequence

<220><223> Humanized light

<400> 16

Met Val Leu Gln Thr Gln Val

1 5

Gly Ala Tyr Gly Glu Ile Val

20

Leu Ser Pro Gly Glu Arg Ala

35

Leu Ile Tyr Met His Trp Tyr

50 55
Pro Leu Ile Tyr Ala Thr Ser
65 70
Phe Ser Gly Ser Gly Ser Gly
85
Leu Glu Pro Glu Asp Phe Ala
100

Asn Pro Pro Thr Phe Gly Gln

115
Val Ala Ala Pro Ser Val Phe
130 135
Lys Ser Gly Thr Ala Ser Val
145 150
Arg Glu Ala Lys Val Gln Trp
165

Asn Ser Gln Glu Ser Val Thr

180
Ser Leu Ser Ser Thr Leu Thr

195

chain of M30

Phe

Leu

Thr

40

Asn

Thr

Val

Val

Lys

Leu

200

Ile Ser Leu Leu Leu Trp Ile

Thr
25

Leu

Leu

Asp

Tyr

105

Thr

Phe

Cys

Val

185

Ser

10

Gln

Ser

Lys

Phe
90

Tyr

Lys

Pro

Leu

Asp

170

Asp

Lys

Ser

Cys

Pro

Ser

75

Thr

Cys

Val

Pro

Leu

155

Asn

Ser

Ala

15
Pro Ala Thr Leu
30
Arg Ala Ser Ser
45

Gly Gln Ala Pro

60

Gly Ile Pro Ala

Leu Thr Ile Ser

95

GIn Gln Trp Asn
110

Glu Ile Lys Arg

125
Ser Asp Glu Gln
140

Asn Asn Phe Tyr

Ala Leu Gln Ser
175

Lys Asp Ser Thr

190
Asp Tyr Glu Lys

205

- 213 -

Ser

Ser

Arg

Arg

Arg

80

Ser

Ser

Thr

Leu

Pro

160

Tyr

His
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Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val
210 215 220

Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230

<210> 17

<211> 233

<212> PRT

<213> Artificial Sequence

<220><223> Humanized light chain of M30

<400> 17

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15

Gly Ala Tyr Gly GIn Ile Val Leu Ser Gln Ser Pro Ala Thr Leu Ser

20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Thr Cys Arg Ala Ser Ser Arg
35 40 45
Leu Ile Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Ser Ala Pro Lys

50 95 60

Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Ile Pro Ala Arg
65 70 75 80
Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Thr Leu Thr Ile Ser Arg
85 90 95
Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln GIn Trp Asn Ser
100 105 110
Asn Pro Pro Thr Phe Gly GIn Gly Thr Lys Val Glu Ile Lys Arg Thr

115 120 125

Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 135 140

Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro

145 150 155 160

Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly

165 170 175

- 214 -
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Asn Ser Gln

Ser Leu Ser
195
Lys Val Tyr
210
Thr Lys Ser
225
<210> 18
<211> 233
<212> PRT
<213>
<220><223>
<400> 18

Met Val Leu

Gly Ala Tyr

Leu Ser Pro

35

Leu Ile Tyr
50

Pro Leu Ile

65

Phe Ser Gly

Leu Glu Pro

Asn Pro Pro

115

Val Ala Ala

Glu Ser Val Thr

180

Ser Thr Leu Thr

Ala Cys Glu Val
215
Phe Asn Arg Gly

230

Artificial Sequence

Humanized light

Gln Thr GIn Val

Gly Glu Ile Val

20

Gly Glu Arg Ala

Met His Trp Tyr
55

Tyr Thr Ser

70
Ser Gly Ser Gly
85
Glu Asp Phe Ala
100
Thr

Phe Gly GIn

Pro Ser Val Phe

Glu Gln Asp Ser Lys Asp Ser Thr Tyr

185

Leu Ser Lys Ala
200

Thr His Gln Gly

Glu Cys

chain of M30

Phe Ile Ser Leu

10
Leu Thr Gln Ser
25
Thr Leu Ser Cys
40
GIn Gln Lys Pro

Asn Leu Ala Ser

75
Thr Asp Phe Thr
90
Val Tyr Tyr Cys
105
Gly Thr Lys Val
120

Ile Phe Pro Pro

190

Asp Tyr Glu
205
Leu Ser Ser

220

Leu Leu Trp

Pro Ala Thr
30
Arg Ala Ser
45
Gly Gln Ala
60

Gly Ile Pro

Leu Thr Ile

Gln Gln Trp

110

Glu Ile Lys
125

Ser Asp Glu

- 215 -

Lys His

Pro Val

Ile Ser

15

Leu Ser

Ser Arg

Pro Arg

Ala Arg

80
Ser Arg
95

Asn Ser

Arg Thr

Gln Leu
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130 135
Lys Ser Gly Thr Ala Ser Val
145 150
Arg Glu Ala Lys Val Gln Trp
165
Asn Ser Gln Glu Ser Val Thr
180

Ser Leu Ser Ser Thr Leu Thr

195

Lys Val Tyr Ala Cys Glu Val

210 215
Thr Lys Ser Phe Asn Arg Gly
225 230
<210> 19
<211> 233
<212> PRT
<213> Artificial Sequence

<220><223> Humanized light
<400> 19
Met Val Leu GIn Thr Gln Val

1 5

Gly Ala Tyr Gly Glu Ile Val
20
Leu Ser Pro Gly Glu Arg Ala
35
Leu Ile Tyr Met His Trp Tyr
50 55
Pro Leu Ile Tyr Ala Thr Ser

65 70

Phe Ser Gly Ser Gly Ser Gly
85

Leu Glu Pro Glu Asp Phe Ala

140
Val Cys Leu Leu Asn Asn Phe
155
Lys Val Asp Asn Ala Leu Gln
170
Glu Gln Asp Ser Lys Asp Ser
185 190

Leu Ser Lys Ala Asp Tyr Glu

200 205
Thr His Gln Gly Leu Ser Ser
220

Glu Cys

chain of M30

Phe Ile Ser Leu Leu Leu Trp
10

Leu Thr Gln Ser Pro Ala Thr
25 30
Thr Leu Ser Cys Arg Ala Ser
40 45
GIn Gln Lys Pro Gly Gln Ala
60
Asn Leu Ala Ser Gly Ile Pro

75

Thr Asp Tyr Thr Leu Thr Ile
90

Val Tyr Tyr Cys GIn Gln Trp

- 216 -

Tyr

Ser

175

Thr

Lys

Pro

15

Leu

Ser

Pro

Ser
95

Asn

Pro

160

Tyr

His

Val

Ser

Ser

Arg

Arg

Arg

80

Arg

Ser
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100
Asn Pro Pro Thr Phe
115
Val Ala Ala Pro Ser

130

Lys Ser Gly Thr Ala

145

Arg Glu Ala Lys Val
165

Asn Ser GIn Glu Ser

Ser Leu Ser Ser Thr

195

Lys Val Tyr Ala Cys
210

Thr Lys Ser Phe Asn

225

<210> 20

<211> 471

<212> PRT

<213> Mus musculus

<400> 20

Met Glu Trp Ser Trp

1 5

Val His Ser Glu Val

20

Pro Gly Ala Ser Val
35
Thr Asn Tyr Val Met
50
Glu Trp Ile Gly Tyr

65

105
Gly Gln Gly Thr Lys Val
120
Val Phe Ile Phe Pro Pro

135

Ser Val Val Cys Leu Leu
150 155
GIn Trp Lys Val Asp Asn
170
Val Thr Glu Gln Asp Ser
185
Leu Thr Leu Ser Lys Ala

200

Glu Val Thr His Gln Gly
215
Arg Gly Glu Cys

230

Ile Phe Leu Phe Leu Leu
10
GIn Leu Gln Gln Ser Gly

25

Lys Met Ser Cys Lys Ala
40
His Trp Val Lys Gln Lys
55
Ile Asn Pro Tyr Asn Asp

70 75

110
Glu Ile Lys Arg Thr
125
Ser Asp Glu Gln Leu

140

Asn Asn Phe Tyr Pro
160
Ala Leu Gln Ser Gly
175
Lys Asp Ser Thr Tyr
190
Asp Tyr Glu Lys His

205

Leu Ser Ser Pro Val

220

Ser Gly Thr Ala Gly
15
Pro Glu Leu Val Lys

30

Ser Gly Tyr Thr Phe
45

Pro Gly Gln Gly Leu

60

Asp Val Lys Tyr Asn

80

- 217 -
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Glu Lys

Thr Ala

Tyr Tyr

Asp Tyr
130
Thr Ala

145

Pro Val

Thr Phe

Val Thr

210

Val Ala
225

Arg Gly

Asn Leu

Asp Val

Asp Val

290
Asn Val
305

Asn Ser

Phe

Tyr

Cys

115

Trp

Pro

Ser

Thr

Pro

195

Val

His

Pro

Leu

Leu

275

Ser

Glu

Thr

Lys

Met

100

Ser

Val

Leu

180

Thr

Pro

Thr

260

Met

Val

Gly

85

Glu

Arg

Lys

Leu

Trp

Ser

GIn Gly Thr

Val

Thr

165

Thr

Val

Ser

Asp

His

Tyr

150

Leu

Trp

Leu

Ser

Ser

230

Lys

Pro

Ser

Asp

Thr
310

135

Pro

Asn

Thr

215

Ser

Pro

Ser

Leu

Pro
295

Ala

Leu Arg Val Val

Thr

Ser

Tyr

120

Thr

Leu

Cys

Ser

Ser

200

Trp

Thr

Cys

Val

Ser

280

Asp

Gln

Ser

Leu
105

Tyr

Leu

Leu

185

Asp

Pro

Lys

Pro

Phe

265

Pro

Val

Thr

Ala

Thr

90

Thr

Thr

Pro

Val

170

Ser

Leu

Ser

Val

Pro

250

Gln

Leu

Ser

Ser

Ser

Val

Val

155

Lys

Leu

Tyr

Asp
235

Cys

Phe

Val

Thr
315

Pro

Asp

Glu

Pro

Ser

140

Cys

Ser

Thr

Ser

220

Lys

Lys

Pro

Thr

Ser
300

His

Lys

Asp

Leu

125

Ser

Gly

Tyr

Ser

Leu

205

Lys

Cys

Pro

Cys

285

Trp

Arg

Ser Ser

95

Ser Ala
110

Tyr Tyr

Ala Lys

Asp Thr

Phe Pro

175
Gly Val
190

Ser Ser

Thr Cys

Pro Ala

Lys Ile

270

Val Val

Phe Val

Glu Asp

Ser

Val

Phe

Thr

Thr

160

His

Ser

Asn

Pro

240

Pro

Lys

Val

Asn

Tyr

320

Ile GIn His Gln Asp

-218 -
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Trp Met

Pro Ala

Ala Pro

370
Lys Gln
385

Ile Tyr

Asn Thr

Lys Leu

Cys Ser
450
Phe Ser
465
<210>
<211>
<212>

<213>

<400>

325
Ser Gly Lys Glu Phe Lys

340

Pro Ile Glu Arg Thr Ile
355 360
Gln Val Tyr Val Leu Pro
375
Val Thr Leu Thr Cys Met
390
Val Glu Trp Thr Asn Asn

405

Glu Pro Val Leu Asp Ser
420
Arg Val Glu Lys Lys Asn
435 440
Val Val His Glu Gly Leu
455
Arg Thr Pro Gly Lys
470

21

235
PRT

Mus musculus

21

Cys

345

Ser

Pro

Val

Asp
425

Trp

His

Met Asp Phe Leu Val GIn Ile Phe Ser

1

5

Val Ile Met Ser Arg Gly Gln Ile Val

20

25

Leu Ser Ala Ser Pro Gly Glu Lys Val

35 40

Ser Arg Leu Ile Tyr Met His Trp Tyr

330 335
Lys Val Asn Asn Lys Asp

350

Lys Pro Lys Gly Ser Val
365
Pro Glu Glu Glu Met Thr
380
Thr Asp Phe Met Pro Glu
395
Lys Thr Glu Leu Asn Tyr
410 415

Gly Ser Tyr Phe Met Tyr
430
Val Glu Arg Asn Ser Tyr
445
Asn His His Thr Thr Lys

460

Phe Leu Leu Ile Ser Ala
10 15
Leu Ser Gln Ser Pro Thr
30
Thr Met Thr Cys Arg Ala
45

Gln Gln Lys Pro Gly Ser

-219 -

Leu

Arg

Lys

Asp

400

Lys

Ser

Ser

Ser

Ser

—
@

Ser

Ser
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50 55 60

Pro Lys Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Val
65 70 75
Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr
85 90 95
Ser Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln
100 105 110
Asn Ser Asn Pro Pro Thr Phe Gly Thr Gly Thr Lys Leu Glu Leu

115 120 125

Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser
130 135 140
Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn
145 150 155
Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu
165 170 175
GIn Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp

180 185 190

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr
195 200 205

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr
210 215 220

Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys

225 230 235

<210> 22

<211> 46

<212> DNA

<213> Artificial Sequence

<220><223> PCR primer

<400> 22

ctatagggag acccaagctg gctagcatge tgegtcggeg gggcag

<210> 23

- 220 -

Pro

80

Trp

Lys

Phe
160

Arg

Ser

Ser

46
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<211> 66
<212> DNA
<213> Artificial Sequence
<220><223> PCR primer
<400> 23
aacgggccct ctagactcga geggecgetce aggcetatttce ttgtceccatca tcettetttge 60
tgtcag 66
<210> 24
<211> 21
<212> DNA
<213> Artificial Sequence
<220><223> PCR primer
<400> 24
cgcaaatggg cggtaggegt g 21
<210> 25
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223>
PCR primer
<400> 25
tagaaggcac agtcgagg 18
<210> 26
<211> 1815
<212> DNA

<213> Homo sapiens

<400> 26

atgctgcegtc ggcggggcag ccctggecatg ggtgtgcatg tgggtgcage cctgggagea 60
ctgtggttct gcctcacagg agceccctggag gtccaggtcec ctgaagaccce agtggtggcea 120
ctggtgggca ccgatgecac cctgtgetge tecttctece ctgagectgg cttcagectg 180
gcacagctca acctcatctg gcagctgaca gataccaaac agctggtgca cagcetttget 240
gagggccagg accagggcag cgectatgec aaccgcacgg ccctettece ggacctgetg 300
gcacagggca acgcatccct gaggcectgcag cgegtgegtg tggcggacga gggcagettce 360
acctgcttcg tgagcatccg ggatttcgge agegetgecg tcagectgeca ggtggecget 420

- 221 -



ccctactcga
gtgaccatca
gggcagggtg
ttgtttgatg

ctggtgcgca

agaagcccca
ggcaccgatg
ctcaacctca
cgggaccagg
ggcaatgcat
ttcgtgagca

tcgaagccca

atcacgtgct
ggtgtgceccce
gatgtgcaca
cgcaaccccg
acattcccce
ctggtggece

gcaggagcetg

aaacactctg
ctggatatct
aagtttaaac
ccecteecece
aaatgaggaa
<210> 27
<211> 466
<212> PRT
<213>
<220><223>

<400> 27

agcccagcat
cgtgctccag
tgccectgac
tgcacagcat

acccecgtgct

caggagccgt
ccaccctgeg
tctggcagct
gcagcgcecta
ccctgaggcet
tccgggattt

gcatgaccct

ccagctaccg
tgactggcaa
gegtectgeg
tgctgcagca
cagaggccct
tggctttcegt

aggaccagga

acagcaaaga
gcagaattcc
cgctgatcag
gtgccttect

attgc

gaccctggag
ctaccagggc
tggcaacgtg
cctgegggtg

gcagcaggat

ggaggtccag
ctgctcecttce
gacagacacc
tgccaaccgce
gcagcgegtg
cggcagegcet

ggagcccaac

gggctaccct
cgtgaccacg
ggtggtgctg
ggatgcgcac
gtgggtgacc
gtgctggaga

tggggaggga

agatgatgga
accacactgg
cctcgactgt

tgaccctgga

cccaacaagg
taccctgagg
accacgtcgc
gtgetgggtg

gcgcacagcet

gtccctgagg
tcceecgage
aaacagctgg
acggccctct
cgtgtggegg
gccegtcagee

aaggacctgc

gaggctgagg
tcgcagatgg
ggtgcgaatg
ggctctgtca
gtggggetgt
aagatcaaac

gaaggctcca

caagaaatag
actagtggat
gecttctagt

aggtgccact

acctgeggcec
ctgaggtgtt
agatggccaa
caaatggcac

ctgtcaccat

acccggtggt
ctggcttcag
tgcacagttt
tcceggacct
acgagggcag
tgcaggtggc

ggccaggegsa

tgttctggca
ccaacgagca
gcacctacag
ccatcacagg
ctgtctgtct
agagctgtga

agacagccct

cctgageggce
ccgagetcgg
tgccagcecat

cccactgtcc

aggggacacg
ctggcaggat
Ccgagcagggc
ctacagctgc

cacaccccag

ggccctagtg
cctggcacag
caccgaaggc
gctggcacaa
cttcacctgc
cgctecectac

cacggtgacc

ggatgggcag
gggettgttt
ctgcectggtg
gcagcctatg
cattgcactg
ggaggagaat

gcagcctctg

cgccactgtg
taccaagctt
ctgttgtttg

tttcctaata

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

- 222 -

480
540
600
660

720

780
840
900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680
1740
1800

1815
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Val

Pro

Thr

Thr

Tyr

Phe

145

Leu

Trp

Leu

Ser

Pro
225

Lys

Leu

Asp
50

Trp

Lys

Phe

Thr

130

Pro

Asn

Ser
210

Ser

Thr

Ser

Phe

Phe

Cys

115

Leu

Cys

Ser

Ser

195

Ser

Asn

His

20

Ser

Tyr

Lys

Met

100

Val

Leu

180

Ser

Leu

Thr

Thr

5

10

Ile GIn Leu Gln Gln Ser

Val

Trp

Asn

Thr

Pro

Val

165

Lys

Cys

245

Lys

Thr

70

Lys

Leu

Tyr

Val

Ser

150

Lys

Leu

Leu

Thr

Val
230

Pro

Trp
55

Tyr

Ser

Ser

135

Ser

Asp

Thr

Tyr

215

Asp

Pro

Ser
40

Val

Pro

Thr

Ser

Asn

120

Lys

Tyr

Ser

Ser

200

Thr

Lys

Cys

25

Cys Lys

Lys Gln

Gly Ser

Leu Thr

90
Leu Thr
105

Tyr Trp

Ala Ser

Ser Thr

Phe Pro

170

185

Leu Ser

Tyr Ile

Arg Val

Pro Ala

250

Gly

Lys

75

Val

Ser

Phe

Thr

Ser

155

His

Ser

Cys

Glu
235

Pro

Pro Glu Val
30
Ser Gly Tyr
45
Pro Gly Gln
60

Asn Thr Lys

Asp Thr Ser

Glu Asp Thr

110

Ala Tyr Trp
125

Lys Gly Pro

140

Gly Gly Thr

Pro Val Thr

Thr Phe Pro

190

Val Val Thr

205
Asn Val Asn
220

Pro Lys Ser

Glu Leu Leu

- 223 -

15

Val

Thr

Tyr

Ser

95

Ser

Val

175

Val

His

Cys

Gly

255

Lys

Phe

Leu

Asn

80

Ser

Val

Val

160

Ser

Val

Pro

Lys

Asp
240

Gly
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Pro

Ser

Asp

Asn

305

Val

Lys

Thr

Thr

385

Leu

Lys

Gly

465

Ser

Arg

Pro

290

Val

Tyr

Thr

Leu

370

Cys

Ser

Asp

Ser

450

Lys

Val

Thr

275

Lys

Ser

Lys

355

Pro

Leu

Asn

Ser

Phe Leu Phe Pro Pro Lys Pro

260

Pro

Val

Thr

Val

Cys

340

Ser

Pro

Val

Asp

420

Glu Val Thr

Lys Phe Asn

295

Lys Pro Arg
310

Leu Thr Val

325

Lys Val Ser

Lys Ala Lys

Ser Arg Glu

375

Lys Gly Phe

390

Gln Pro Glu

Gly Ser Phe

Arg Trp Gln Gln Gly

435

Leu His Asn His Tyr

<210> 28

<211> 238

<212> PRT

455

265
Cys Val Val
280

Trp Tyr Val

Glu Glu GIn

Leu His Gln

Asn Lys Ala
345

Gly Gln Pro

360

Glu Met Thr

Tyr Pro Ser

Asn Asn Tyr
410
Phe Leu Tyr
425
Asn Val Phe
440

Thr Gln Lys

Lys

Val

Asp

Tyr

315

Asp

Leu

Arg

Lys

Asp

395

Lys

Ser

Ser

Ser

Asp Thr

Asp Val

285
Gly Val
300

Asn Ser

Trp Leu

Pro Ala

Glu Pro

365

Asn Gln

380

Thr Thr

Lys Leu

Cys Ser

445

Leu Ser

460

Leu Met

270

Ser His

Thr Tyr

Asn Gly

Pro Ile

350

Val Ser

Val Glu

Pro Pro

415
Thr Val
430

Val Met

Leu Ser

- 224 -

His

Arg

320

Lys

Tyr

Leu

Trp

400

Val

Asp

His

Pro

ZIHSd 10-2020-0026323



<213>

<220><223>

<400> 28

Met Val Leu GIn Thr

1

Gly

Val

Val

Leu

Ser
145

Asn

Lys

Asp

Leu

Ala Tyr Gly
20
Ser Leu Gly

35

Asp Phe Asp
50

Gln Pro Pro

Ile Pro Ala

Asn Ile His

100

GIn Ser Asn
115

Ile Lys Arg

130

Asp Glu Gln

Asn Phe Tyr

Leu GIn Ser
180
Asp Ser Thr
195
Tyr Glu Lys
210

Ser Ser Pro

5

Asp

Gln

Lys

Arg

85

Pro

Thr

Leu

Pro

165

Tyr

His

Val

Gln

Ile

Arg

Asp

Val

70

Phe

Val

Asp

Lys
150

Arg

Asn

Ser

Lys

Thr

Val

Val

Ala

Ser
55

Leu

Ser

Pro

135

Ser

Ser

Leu

Val

215

Lys

Phe

Leu

Thr

40

Tyr

Trp

120

Ser
200

Tyr

Ser

Met

Tyr

Ser

105

Thr

Pro

Thr

Lys

185

Ser

Ala

Phe

Ser

10

Ser

Asn

90

Asp

Phe

Ser

Val

170

Ser

Thr

Cys

Leu Leu Leu Trp

Ser

Cys

Trp

Val

Ser

155

Val

Leu

Glu

Pro

Lys

Tyr
60

Ser

Phe
140

Val

Trp

Thr

Thr

Val
220

Ala Ser
30
Ala Ser

45

Asn Leu

Thr Asp

Thr Tyr

110

Gly Thr
125

Ile Phe

Val Cys

Lys Val

Leu Ser
205

Thr His

Asn Arg Gly Glu Cys

- 225 -

Ile Ser
15

Leu Ala

Gln Ser

Lys Pro

Glu Ser

80
Phe Thr
95

Tyr Cys

Lys Leu

Pro Pro

Leu Leu

160

Asp Asn

175

Asp Ser

Lys Ala

Gln Gly
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225

<210> 29
<211> 465
<212> PRT
<213>
<220><223>
<400> 29
Met Lys His
1

Val Leu Ser

Pro Gly Ser

Thr Asp Ser

50

Glu Trp Ile

GIn Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115
Thr Leu Val
130
Pro Leu Ala
145

Gly Cys Leu

Asn Ser Gly

230

235

Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

Glu
20

Ser

Asn

Lys

Met

100

Val

Thr

Pro

Val

Ala

180

5

Val Gln Leu Val

Val Lys

Ile His

Tyr Ile

70
Asn Arg
85

Glu Leu

Asn Gly

Val Ser

Ser Ser

150
Lys Asp
165

Leu Thr

Val

Trp

55

Tyr

Ala

Ser

Asn

Ser

135

Lys

Tyr

Ser

Ser
40

Val

Pro

Thr

Ser

Pro

120

Ser

Phe

Gly

25

Cys

Arg

Tyr

Leu

Leu

105

Trp

Ser

Thr

Pro

Val

185

10 15
Ser Gly Ala Glu Val Lys
30
Lys Ala Ser Gly Tyr Thr
45

Gln Ala Pro Gly Gln Ser

60
Asn Gly Gly Thr Asp Tyr
75
Thr Val Asp Asn Pro Thr
90 95
Arg Ser Glu Asp Thr Ala
110

Leu Ala Tyr Trp Gly Gln

125
Thr Lys Gly Pro Ser Val
140
Ser Gly Gly Thr Ala Ala
155
Glu Pro Val Thr Val Ser
170 175

His Thr Phe Pro Ala Val

190

- 226 -

Lys

Leu

Asn
80

Asn

Phe

Phe

Leu

160

Trp

Leu
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Ser

Ser

225

Thr

Ser

Arg

Pro

305

Val

Tyr

Thr

Leu

Cys

385

Ser

Asp

Ser

Ser

Ser

210

Asn

His

Val

Thr

290

Lys

Ser

Lys

Pro

370

Leu

Asn

Ser

Ser Gly Leu

195

Leu

Thr

Thr

Phe

Pro

275

Val

Thr

Val

Cys

Ser

355

Pro

Val

Gly

Asp

Gly

Lys

Cys

Leu

260

Lys

Lys

Leu

Lys

340

Lys

Ser

Lys

Gly
420

Thr

Val

Pro

245

Phe

Val

Phe

Pro

Thr
325

Val

Arg

Pro
405

Ser

Tyr Ser Leu
200
Gln Thr Tyr
215
Asp Lys Arg
230

Pro Cys Pro

Pro Pro Lys

Thr Cys Val

280

Asn Trp Tyr
295

Arg Glu Glu

310

Val Leu His

Ser Asn Lys

Lys Gly Gln

375
Phe Tyr Pro
390

Glu Asn Asn

Phe Phe Leu

Ser

Val

Pro
265

Val

Val

345

Pro

Thr

Ser

Tyr

Tyr

425

Arg Trp GIn GIn Gly Asn Val Phe

Ser

Cys

Pro

250

Lys

Val

Asp

Tyr

Asp

330

Leu

Arg

Lys

Asp

Lys

410

Ser

Ser

Val

Asn

Pro

235

Asp

Asp

Asn

315

Trp

Pro

Asn

395

Thr

Lys

Cys

Val Thr Val
205

Val Asn His

220

Lys Ser Cys

Leu Leu Gly

Thr Leu Met
270
Val Ser His
285
Val Glu Val
300

Ser Thr Tyr

Leu Asn Gly

Ala Pro Ile

350

Pro Gln Val
365

Gln Val Ser

380

Thr Pro Pro

Leu Thr Val

430

Ser Val Met

- 227 -

Pro Ser

Lys Pro

Asp Lys
240

Gly Pro

255

Ile Ser

Glu Asp

His Asn

Arg Val

320
Lys Glu
335

Glu Lys

Tyr Thr

Leu Thr

Trp Glu

400
Val Leu
415

Asp Lys

His Glu
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435 440 445
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
450 455 460
Lys
465
<210> 30
<211> 238
<212> PRT
<213>
<220><223>
<400> 30
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15
Gly Ala Tyr Gly Asp Ile Gln Leu Thr Gln Ser Pro Ser Thr Leu Ser

20 25 30

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser
35 40 45
Leu Asp Asn Tyr Gly Ile Arg Phe Leu Thr Trp Phe Gln GIn Lys Pro
50 55 60
Gly Lys Ala Pro Lys Leu Leu Met Tyr Ala Ala Ser Asn Gln Gly Ser
65 70 75 80
Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr

85 90 95

Leu Thr Ile Ser Ser Leu Gln Pro Asp Asp Phe Ala Thr Tyr Tyr Cys
100 105 110
GIn Gln Thr Lys Glu Val Pro Trp Ser Phe Gly Gln Gly Thr Lys Val
115 120 125
Glu Val Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
130 135 140
Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu

145 150 155 160

Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn

- 228 -



Ala Leu Gln

Lys Asp Ser
195
Asp Tyr Glu

210

Leu Ser Ser
225

<210> 31
<211> 467
<212> PRT
<213>
<220><223>
<400> 31
Met Lys His
1

Val Leu Ser

Pro Gly Ala

35
Thr Asn Tyr
50
Lys Trp Met
65

Asp Ala Phe

Thr Ala Tyr

Tyr Tyr Cys
115

Gln Gly Thr

Ser
180

Thr

Lys

Pro

Leu

20

Ser

Gly

Gly

Lys

Met

100

Ala

Thr

165

Gly Asn Ser

Tyr Ser Leu

His Lys Val

215

Val Thr Lys

230

Trp Phe Phe

Val Gln Leu

Val Lys Val

Met Asn Trp

95
Trp Ile Asn
70

Gly Arg Val

Glu Leu Ser

Arg Asp Tyr

Val Thr Val

170
GIn Glu Ser
185
Ser Ser Thr
200

Tyr Ala Cys

Ser Phe Asn

Leu Leu Leu

10

Val Gln Ser
25

Ser Cys Lys

40

Val Arg Gln

Thr Tyr Thr

Thr Met Thr
90

Arg Leu Arg

105
Gly Asp Tyr
120

Ser Ser Ala

175

Val Thr Glu Gln Asp Ser

Leu Thr Leu
205
Glu Val Thr

220

Arg Gly Glu

235

Val Ala Ala

Gly Ala Glu

Ala Ser Gly

45
Ala Pro Gly
60
Gly Glu Pro
75

Arg Asp Thr

Ser Asp Asp

Gly Met Asp
125

Ser Thr Lys

- 229 -

190

Ser

His

Cys

Pro

Val

30

Tyr

Gln

Thr

Ser

Thr

110

Tyr

Gly

Lys Ala

GIn Gly

Arg Trp
15

Lys Lys

Thr Phe

Gly Leu

Tyr Ala

80
Ile Ser
95

Ala Val

Trp Gly

Pro Ser
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Val

145

Ser

Val

Pro

Lys

225

Asp

His
305

Arg

Lys

Tyr

130

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

Asp

290

Asn

Val

Lys

Thr

370

135

Pro Leu Ala Pro Ser

Gly

Asn

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Val

Tyr

Thr

355

Leu

Cys

Ser

180

Ser

Ser

Asn

His

Val

260

Thr

Lys

Ser

Lys

340

Pro

Leu

165

Ser

Leu

Thr

Thr

245

Phe

Pro

Val

Thr

Val

325

Cys

Ser

Pro

150

Val Lys

Ala Leu

Gly Leu

Gly Thr

215

Lys Val

230

Cys Pro

Leu Phe

Lys Phe

295
Lys Pro
310

Leu Thr

Lys Val

Lys Ala

Ser

Asp

Thr

Tyr

200

Asp

Pro

Pro

Thr

280

Asn

Arg

Val

Ser

Lys

360

Lys Ser

Tyr Phe

170
Ser Gly
185

Ser Leu

Thr Tyr

Lys Arg

Cys Pro

250
Pro Lys
265

Cys Val

Trp Tyr

Glu Glu

Leu His

330
Asn Lys
345

Gly Gln

Ser Arg Glu Glu Met

375

Thr
155

Pro

Val

Ser

Val

235

Pro

Val

Val

Pro

Thr

140

Ser Gly Gly

Glu Pro Val

His Thr Phe
190
Ser Val Val
205
Cys Asn Val
220

Glu Pro Lys

Pro Glu Leu

Lys Asp Thr

270

Val Asp Val
285

Asp Gly Val

300

Tyr Asn Ser

Asp Trp Leu

Leu Pro Ala
350

Arg Glu Pro

365
Lys Asn Gln

380

- 230 -

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu
255

Leu

Ser

Thr

Asn

335

Pro

Val

160

Val

Val

His

Cys

240

Met

His

Val

Tyr

320

Val

Ser
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Leu Thr Cys Leu
385

Trp Glu Ser Asn

Val Leu Asp Ser

420

Asp Lys Ser Arg

435
His Glu Ala Leu

450

Pro Gly Lys
465
<210> 32
<211> 238
<212> PRT
<213>
<220><223>
<400> 32

Met Val Leu Gln

1
Gly Ala Tyr Gly
20
Val Ser Leu Gly
35
Val Ser Thr Ser
50

Gly Gln Pro Pro

65

Gly Val Pro Asp

Val Lys Gly Phe Tyr Pro
390

Gly Gln Pro Glu Asn Asn

405 410

Asp Gly Ser Phe Phe Leu

425
Trp Gln Gln Gly Asn Val
440
His Asn His Tyr Thr Gln

455

Artificial Sequence

Thr Gln Val Phe Ile Ser

5 10
Asp Ile Val Met Thr Gln
25
Glu Arg Ala Thr Ile Asn
40
Gly Tyr Ser Phe Met His
95

Lys Leu Leu Ile Tyr Leu

70
Arg Phe Ser Gly Ser Gly

85 90

Ser Asp Ile Ala Val

395

Tyr Lys Thr Thr Pro
415

Tyr Ser Lys Leu Thr

430
Phe Ser Cys Ser Val
445
Lys Ser Leu Ser Leu

460

Leu Leu Leu Trp Ile

15
Ser Pro Asp Ser Leu
30
Cys Arg Ala Ser Lys
45
Trp Tyr Gln Gln Lys
60

Ala Ser Asn Leu Glu

75
Ser Gly Thr Asp Phe

95

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

100

105

110

- 231 -

400

Pro

Val

Met

Ser

Ser

Ser

Pro

Ser

80

Thr

Cys
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Gln His Ser Arg Glu Val
115

Glu Ile Lys Arg Thr Val

130
Ser Asp Glu Gln Leu Lys
145 150
Asn Asn Phe Tyr Pro Arg
165
Ala Leu Gln Ser Gly Asn
180

Lys Asp Ser Thr Tyr Ser

195
Asp Tyr Glu Lys His Lys
210
Leu Ser Ser Pro Val Thr

225 230

Pro

135

Ser

Glu

Ser

Leu

Val
215

Lys

Trp Thr Phe Gly Gln Gly Thr

120

125

Ala Pro Ser Val Phe Ile Phe

140

Gly Thr Ala Ser Val Val Cys

155

Ala Lys Val Gln Trp Lys Val

170

Gln Glu Ser Val Thr Glu GIn

185

190

Ser Ser Thr Leu Thr Leu Ser

200

205

Tyr Ala Cys Glu Val Thr His

220

Ser Phe Asn Arg Gly Glu Cys

235

- 232 -

Lys Val

Pro Pro

Leu Leu

160
Asp Asn
175

Asp Ser

Lys Ala

Gln Gly
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