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2 30709 ofrlwite] Ao AM AY F
o ohu R Agste] N-dehom b
A

o

o

dr

)

W 2 QP
ffo 2 Ay (E

»
f
&
3

WA MaHsE 169 ofv]wat AdS 7HA 4 k. e
2] AT 279 ofn|w=Ab A QoA HE ]_ g
o[A T 1%”4& 28 LHX] HOﬂtﬂi 302] o}

»JI> -
N
s}
les}
-
r&
;
0,
h
0
R
12
E o
fot
OO
R
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T
fot kr

ofuf, 7] 4-1BBL Wol A Ei: oo WHE A J|%d kst FUsh, @71 24 wuae AojEsie), g
“FFVAFATMN) FA schy G, AGRBAAA L WAATRAR PR FozyE AdHe o= 3
U 4 ek

ojuf, A7] AlolEFICIS [L-2, IL-4, IL-6, IL-7, IL-12, IL-15, IL-18, IL-27, IFN-a, IFN-B, IFN-y ¥
GQI-CSFZ o] 7o) FoZ 3 HEsE o= shtd & 9

w3k, Ay FSEdEe (b2, b5, CD7, CD19, CD20, CD21, CD22, (D24, CD25, CD30, (D33, (D38, (D40,
CDb44, (D52, (D56, CD71, CD72, CD73, CD105, CD117, (D123, c-Met, PDGFR, IGF1-R, HMW-MAA, TAG-72, GDZ,
GD3, GM2, folate receptor, Ley, melanoma antigen E (MAGE), NY-ESO-1, carcinoembryonic antigen (CEA),
mucin 1 cell surface associated (MUC-1), MUC-2, PSMA, PSCA, uPAR, prostatic acid phosphatase (PAP),
prostate specific antigen (PSA), survivin, tyrosine related protein 1 (tyrpl), tyrosine related
protein 1 (tyrp2), Brachyury, Mesothelin, Epidermal growth factor receptor (EGFR), human epidermal
growth factor receptor 2 (HER-2), HER-3, HER4, VEGFR, galectin, ERBB2, Wilms tumor protein(WT1),
fibroblast activation protein (FAP), EpCAM @ o]¢] Z%¥oz JAHE FozRE HMUxiE o= 3ud F

%

wak, A7) B BFE A A (Immune checkpoint inhibitor, ICI)E T ME9 A3tE HWafsls SAHEe 71HS
AA = BdS owsty, &-PD-L1 &A, 3-PD-1 &, 3-CILA4 3+A|, & PD-L2 &, LTF2 %4 A, 3
-LAG3 &HAl|, 3F-A2aR A, 3F-TIGIT 3A], 3-TIM-3 &, 3}-B7-H3 3}A), 3-B7-H4 A, 3F-VISTA 3bA), &

A ?‘fo
-(D47 &A|, F-BILA FA, &-KIR FA, F-100 &A & o]9] xFor FHE FoziH MadeE o= s}
o}

o

A7) WARFREAE [0S, (D28, 0X40, (D27 2 (D400 FAE TolA] MexE= ofx sht} o 4 g},
kul

FTUYATE HABAE Fyees VHezN, AIREAAS & (hijacking) 3Tt Hxo AIAE XzAE
A oA HAAFEFLA Q] cytotoxic T-lymphocyte associated antigen-4 (CTLA-4)9] oA @-F&31A¢l o]

RS =
Fr(ipilimumab)e]tt. thgo 2 e WHAAEX S A= programmed cell death-1 (PD-1)3 3" #7t=
programmed death ligand-1(PD-L1)ol th3dt ©EFE3AEo|t}. dFEY IAZ A= UEFW(nivolumab),
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BE2 S (pembrolizumab), oPEFT(avelumab) 5°] Yo, Fx= oleZEe]FH(atezolizumab) 3} v+

(durvalumab) 5°] St}.

ol9o| = thekdt AGHBEFLA, d= EW, glucocorticoid-induced TNFR-related protein (GITR), killer
cellimmunoglobulin-like receptor (KIR), lymphocyte-activation gene-3(LAG-3), T-cell immunoglobulin and

mucin-domain containing-3(TIM-3), tumor-necrosis factor receptor superfamily member 4(TNFRSF4 S+
0X40) ol digk st dE2EFAE] T 5 £ AFAE Folrt.

o

ol#|3t WIAEdA A U oE+ Ipilimumab, Nivolumab, Pembrolizumab, Atezolizumab, Avelumab =
Durvalumab®} 72 &4 =& o9 v o 4= i},

olwj, &7 &% &

f
=

)
Ae

ol

71 2/Es % HEYUE ¥ 28T 5 Y

A7 A= 1 IR 5070, 2 WA 4570, 3 WA 407), 5 WX 3070, 7 WA 25709 o}u]uz\}oi 2AE Melo]
=d F dow, FAAHSR, 3 A 40709 opnxAto® FAdHE FEtol=d & 9l TA R, & Er

A= 4-1BBL WolA| = o] Wz A whild Afole] Ay 10 WX 50A7F € # U= 3 WA 40709
otulAto 2 FAE  HElol= HAE AT 4 . dEE, V] "HAE MS(HEWs 31),
GGGGSGGGGSGGGGSEPKSCDKTHTCPPCP(AM ¥ S 32),  SPKAQAGGGGSAQPQAEGSLGGGGSAKASAPAGGGGS(M AW E  33),
GGSGGSGGSGGSGGSEQEER (M B & 34), GGGGSGGGGSGGS(MEWZ 35), SGGGGSGGGGSGGGGSGTHTCPPCP(AM U W E 36),
GGSGGGGS(MEH T 37) 2 GGGGSGGGGSGRGS(M EH T 38) 2 o] Folzl F o &N EH My olniil Hdd
Qort, ol FAHEE AL oflrl. US2015-0274827, W02016-075278, US2006-0235201, US2016-0340399,
W02016-029043+%= 4-1BBLS ¥ &3} TSFSF(Tumor necrosis factor superfamily)E EAE w5 = 9= vk
g GFAEC st JAEkaL Atk FAE @A ol dFAE AdsE TS T W AT P29 Gl
WA= dEge v AlgA ol

271 % BEUE Fe 99, Fc @, Fc 9] WolAl, stolBe]=3d Fc 99, PEG, XTEN, CTP % &H-rlo
2 A" FoRRE AdEEE o= s o]l A U Tt

2 Ao A AlE"E 890 "Fc 99", "Fc ©E" EE "F'"®, WAFEEH] F B I 1(CHD), FH
EH 99 2(CH2) 2 F4 B¥ 99 3(CH3) S EFst, HgI=Ed S 44 7t 949 2 A =
Hode 1(CLD)2 x3ekA] v didSs ey, Egh, 2 HAA oA AMEE §o] "Fc 9 WolA"E Fe %4
q 5 gF ofujite] ABEAY, MR tE T/ Fe 495 Fs Axd AL 9

A7) HEZEEYY Fe 992 FAE FASE Fe 99 AA e o9 ¥, EE Fe 99 ¥HolAd +
ATk EF, A7) Fe 998 dgA e vgA g A5 xdted, S EW 999 3917 495 9 =
e 4 odvk. g, A7) Fe 99 WolAl= A FodA AdEe e dietr] A8 WEE ¢ v gE
o, A7 Fcol 3x M4 A o9& AXE w7l ME5A (antibody-dependent cell-mediated cytotoxicity:
ADCC)ol L} BA of& /‘ﬂjﬁ_%/‘é(complemant—dependent cytotoxicity; CDC)& &o]7] &l ofvjAit AE d¥-7}
A&d = g, T3, A7 Feo] 1A NI Fab 499 AiEES A8 A8 ofnwal AE dF7F X%
2 4 Ak, yolrt, Fe C-2ee] gfol 1(K)% AAE 4 ).

A7) WaFREYe Fe 998, FAZo R, IgGl, 1gG2, IgG3, IgG4 E IgDel Fc 99 F o= 3hy; =

wa e

oJZ1 stolBHYE Fed & vk, EFH, 7] StolBYE Fex, TAACE, Ig6d 99
g 4 vk dobrk, A7) shelEe|= Fei=, Igh Feo] 34 A %ok CH2, 3 1gG4 Feol

E3h, 2 4] Fo WHE oY G, opd el wis| ke G, okl Wl gt Ja, He gt
AR e = Ak, 7] e S7F, AL B AZe e U, a2 I " eSS AR A
AEshA <IAYeE WY S 22 Fvlel ded B3R wRler s34 ¢ gln

71 4-1BBL WolA] HEi= ole] w Bl 2 wids ek £ 9nde J7 S/EE £ ﬁ%ELﬂ%— U
ZTE 4 3ok wEA, olge 2eoR vtk 5 9ol Alxd 4 goh. olHR &% 9 d T
A= i) AP-4-1BBL', ii) 4-1BBL'-AP, iii) AP-4-1BBL'-AP, iv) AP-L-4-1BBL', v) 4-1BBL' (L)n AP, vi)

AP-(L)n-4-1BBL'-(L)n-AP, vii) AP-(L)n-&3% 3W}Eu-(L)n-4-1BBL', viii) 4-1BBL'-(L)n-FP-(L)n-AP % ix)
AP-(L)n-FP-(L)n—4~1BBL'-(L)n-FP-(L)n-APS. 2 o] Fo|Xx oA XMEr = o= 3}4d 4 Arh. o|w, 4-1BBL
WolA i olo] W e "4-1BBL'"E YehfdT. mE, &4 dulde AP ¥r)eih. EE, §¥ dEYE
"FP'2 ®71FTE. HAE L2 YERAG. oldl, nd 0 = 1Y & e, no] 0 uel= HHAY ESHE
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e & ZHo R ofAld 4-1BBLO| 146/241, 232/244 = 140/199 $X| o] EA8l= ofn|w=Ailo] A2 |
. WolAl i olo] wHo] 37} EgE 4-1BBL Wold wi ole] Wl AuAE AT

ojwl, 7] 4-1BBL WolAl= Hi= o]o] while oA 7]ET viet FUs

o

=
o] A&, A7) A= Q1460 Z T241021 4-1BBL WHolA| Al /ME TdstE= AL 4 Ut ohE AR
F7] abeEd] A232C 2 1244C¢1 4-1BBL WolA] Al /ME ZEdhst= AU = vk, & & FA G2, A7) AR
V140C 2 F199CQ1 4-1BBL ®WolAl Al /& &8t Y 4 ATt
A4

o

rr

Fejd 4 k. 2y 3] AR 4-

A7) Al EAE WAL A4 sk ol, 1WA 5070, 2 WA 4570, 3 WA 4070, 5 WA 3070, 7 o)
A 25709 ehulmitow PAE HeelEY 4 gom, FAHeR, 3 A 407)e] ohlwmiroz PR Heol

A<
cd 4 Q.

RolA]l B ole] e ARl MEwE 39, MEWE 40 e MIUE 412 A o

T AR Wo] AJES b = gtk dE 5°], Qu6C #
X ] ]

T3, PAE AHAZS FASE dEAe] oo R " 4= vk wEld, HAS T8k A9
9 FAdE i) 4-1BBL'-4-1BBL'-4-1BBL', ii) 4-1BBL'-(L)n-4-1BBL'-4-1BBL', iii) 4-1BBL'-4-1BBL'-(L)n-4-
IBBL' % iv) 4-1BBL'-(L)n-4-1BBL'-(L)n-4-1BBL' &% FAE TolA Mes= ol s 4= k. oluf, 4-
1BBL ®eolA] T o]9] v "4-1BBL'"E YEepATE. T3, T4 oS APE ¥U)EY. HAE L2
ek, o, nd 0 = 1Y F Jdon, no] 0¥ wel= FAYE 2FHA &= S ofn| g

Bouge T2 Svom 4-1BBL WolA Ei o] vl Ak % &4 wwAe TS A2Y g3 v
4 AFen

A7) B g e AEw AdAe] N wg me ¢ oSgd A3 5 Ao oled A2d §3 wude o 3
Az 1) B HA-AFA, 1) AFA-BY DU EE (i) BY GNA-AFA-2Y 992 5 9
9. old, gElel B4 wMAe 9A E: 43 BEUE Fdon ¥R 4+ A =, A28 §% v
4e 4-1BBL AFA L B4 wmdo] 47 AAd Fed & Jot, IA Tt §F FEUS T 929 ¥
99 4 ek

47 FAE 4

= e kel el 1 WA 5070, 2 WA 4570, 3 WA 407K, 5 WA 307K, 7 WA 25709] ofmieat
o2 74E fetel=d 4 on, FAlor, 3 iH 40789 ofrmitor FAE fEte]=d 4 9l

o], Fe 99, Fc 999 ®olAl, sfelue|=d Fc g4, PEG, XTEN, CTP
e} o]
=

1) AP-(4-1BBL')3; 2) AP-L-(4-1BBL')3; 3) AP-FP-(4-1BBL')3; 4) AP-FP-(L)n-(4-1BBL')3; 5) AP-(L)n-FP-(4-
1BBL')3; 6) AP-(L)n-FP-(L)n-(4-1BBL')3; 7) (4-1BBL')3-AP; 8) (4-1BBL')3-(L)n-AP; 9) (4-1BBL')3-FP-AP;
10) (4-1BBL')3-(L)n-FP-AP; 11) (4-1BBL')3-FP-(L)n-AP; 12) (4-1BBL')3-(L)n-FP-(L)n-AP; 13) AP-(L)n-(4-
1BBL')3-(L)n-AP; 14) AP-(L)n-FP-(L)n-(4-1BBL')3-(L)n-FP; 15) AP-(L)n-FP-(L)n-(4-1BBL')3-(L)n-FP-(L)n-
AP.

_12_



9
}ZJ_

3

D2
il

ole]
FP"=

-on
T

‘]

L

10-2018-0119135
EL

P B T

TC

A

5

=

=

H

el
=)

}, A7) 4-1BBL o]

H-or

L&

"4-1BBL' "= YER AT}

olul, n

o

L.

il

ole]

L
s B T

TC

L"= ehh i

o
o

(4-1BBL")3" 2.2 JERJ QI T},

kel

A
bt

E

olwl, 4-1BBL Wo|A)|
[e)

Ak
“
71

[0067]

o) B o% AW Lo R ap OF B 4 & or ur Jo 7! H N oo fo JJJ AR
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] <0 _ Nfo - = of o N 2 — = — e —~ - =) T <O
o oM TR ARy Yo TET o T T T Il
op e ¥R g o g ok o F o W E Wl WA Ll B X N E
v A b A X B - N H | 0 1) .
=% Bt s T e Fow T¥aw Y4 xS T BT
Lf s G _:‘t q‘._ (& QE LOWU ‘mmo . N _/L BH LIL OWU ) —_— — ‘m_vl Of ;on_ N
Toswy T8 PPs wl O WM ST A TR ORE O TRED
~ N ] . ) Be ~ N = — = I ) Mo = o
o =r B w5 oy ol 80 X = O o~ ToR 0 = W v s X o ol [
oo oM MY g o mTC G m o - (R ok T,
N T T — = — - o . = 23 L
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& © o ™ gRWE —~®m P 5 ¥® T TS o o W m
52w SERT R LR k% 5 &gy TR bz o W TR
7o = X S =K oo o =K N o) 5T o o = KD
e %%% ),ANM ~ 7 i%ﬂ_w Unol:@ meATW erHﬂmmu owbtcaﬂ
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TAAReR, 2 dye] oAt 2dES FEAAE ol AFgHoR FEHE HAE st FEA
TAE T WHoR Fof AR uwet vATE APSR AxE 5 k. 7|4 Ao R G HE"
onl= FaAEe A48 dAEA FowA AL(HH) tide] Ag Thsg oY 545 AYA FEve
olwm o]},

2 o] oAty xAdEo] HATE APoR Ax"E AL, A GA A Al A E Wl
upgl FARA, A3 FolAl, HAd F9A 2 JZA FHE AAStE ok, FAAE AAS S A Agtet
GAZAME i, odeE, SgMESeY 224 ZHF 59 FYE& Ev oY ERES AT F Qo
o, vEAE A= HA & Ego ek ofrlo] 3% PBS(phosphate buffered saline)W FAME Hi4, 5%

[e)

o
HgrERs 2e 5 &

FATH  AHES AAStet BAStAA = A FAEH] dom, FAHe= E¥[Remington's
Pharmaceutical Sciences(19th ed., 1995)] 5<& #Hxd 4= givf. A7) EAE 2 wAre dR =24 705 =
o},

2 Wgo] ofA|g A HAES] ulgA st Foge Az AAH, As, AE, d¥, dx9 FFE, Fo FA=2
of we} 1 0.01 ug/kg ~ 10 g/kg B, vFHASAE 0.01 mg/kg ~ 1 g/kg BHYD <+ dv}. FoJ&= 1Y 13
T 32 Yol o|Fold 4= gl o3 FolHe ojud SwogE E dwol WS A3lstE Ao
2 o= oY Hu

a8 SHes, 4] 4-1BBL WolAl E= o] et §F didE Ex olF Addke nloleaE
E3te o 2AES Al Folste AL EoetE o T #gdA Ao o e XE WS A
o

0%
)
-
e

wge g SHog i) 4] 4-1BBL WolA] T oo WHA; i) AY] A1d 8 9¥Wd; iii1) A7)
1BBL WolA H= o] wHe] A=Al iv) 7] A2dy g3 d¥d; 2 v) 7] A1y 5% dd A=A

g, A7) wEEUQEEE 42l d(signal sequence) i 2T A A (leader sequence)S F7HH oz ¥ F
T Atk o7]eld ARRE &o] "AEAANe HA dde] EHE AAShE AZfEel =S sgshe it
ofujgitt, 7] AsfEtol=e S5 A MYE Fo] dddnt. FAHoR, B wye] 25AMY
ER(endoplasmic  reticulum) HF wEske dWEe  olFs  JHAEE oppl =2t MdE FYs)

KR =
FEULE =D, 2 dgol f83F Aege &
J. Immunol. Meth 1989. 125:191-202), 3StA] %
et al., Nature, 1980. 286: 676-683), % 94
Research, 1984. 12:5145-51645 %)< ¥ &3+

g
1=}
]
o2 it

49l AE epel= AR N
om TAEY. 4 254 o
_]

, 2 HY FAA(polar) C-HE o B2
IAFATIE 4 WA 12709 A5 Z71E xS

[e]
= B BAY o]FFL Bakol NEAY

ot 12

WA o]Fol, ATALE 53] A5 FEtholA(signal peptidases)® &R AFE Fho] 9ste] ERY F

A AaMg, dE 9 FA 14.18(Gillies et al.,
e 4, od& &9, MOPCl41 A F3) 41544 (Sakano
Aol 43 vE A5 L(4d, Watson et al., Nucleic Acid
=t

Al

(lumen) WellA dadct. o), A7) AZALE tPa(tissue Plasminogen Activation), HSV gDs(signal

sequence of Herpes simplex virus glycoprotein D), & 47 T2E(growth hormone)®] EH|AlEZAEY
Ak, v E A, THEE 58 oss 1% Wd A FoA AFEHE BH AEHDS A}ed = Qi)
3 B9 wgo]l BH] ASADL oy [L-7d EITE AFTAHAS ARSI, SFAFA wE WIwes)
o RESE B3] AL F AUtk
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el

H L2 o

47 MEE M EoRA AHes BAW £ gt wEFALHS A4S 2Pt i Fuom
S MEE A9 A, Suhen)s, shqus, savs, RNA WE, dhele s WE 3 ol

At}
Eg@. dolels WEY dzi dEmtoles, obulwutole, W obfe-wd whole)
A%

TN
(IS
ol
o %

- >

%

Sl

§x et} w3, Ay Zelan=i= daA A S
frAsts S5 AXs A9 zdstA gl
%% = S
d 2 g3 wud AdE EE oo v l =
ReCMV(Invitrogen, Carlsbad) Wi olo] WolAd & k. 7] @& WE: {7 AXN 54 Fa49]
AL AL 2187 Y3 27 CMV(cytomegalovirus) ET2EE, 2 AL 3 RNAQ] oA )

=
93k e A 2AH(bovine growth hormone) Zgjolulddold ANEMES £33+
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2oyl ge Fuew, A FA739E SFAZREE i) A7) 4-1BBL WA EE ole] WH; i) 4]
A1 & @A 1i1) 7] 4-1BBL WolA] Ei= ofe] whe] AREAl; iv) Y] A2d & @A sv)
7] A F9 G AR o] Foj ForRE AusE ok shie] @MEs F55h WAE ¥3ehe
i Alx s Aleet

o3, & wrlel olalg §7] st AN B& Fol YA AHsz Sk el B el we AX
AEE olel /4 tE FUE WP 5 gom, B oagel Medvt ) AAdEe FHHE Ao 45
At o A

AN 1. FAA AXEY

il
2
N

T o1o] UERd ukel o), theksk deje]l Az 4-1BBL(AE ver.l WA 42)& AxdGT. FARHOR, FH

A ArEES Aze) glol, HYT FAA NG A 7 PEoR Axssd.

A AA He AT fAAE AH s A , 3 pcDNA™3 .1 23 wlE
(Invitrogen™)oll Adstitt. F AR WS ojv] whEo|d AXEHES 7|0ko 2 P(RS F3l AYs /4

e FASAT. Al AA e gdE AREYE PR 71 FA2 MES WA E3

>
[o
fu

rN
2
do

r>~l
)
>
LA
o
ol
oX,
(%
o
5 @

PCR-& WA (denature), ©Jd ¥ (annealing) @ Al (extension) AL 353 WkE3le] =33, WA HAHL
98CelA 15%, oJd® HAL 55CaA 30%, 2l A BAL 72ToA 60% F3qe3ATtE. Aojx PC
S 1% o722 oA 200Ve] APoZ 20837 M79EE FAsFe] oF 2,625pp A7|9] W=

t}. pGP30 F¥ 3} tJEo] EcoRIF Xhol(New England Biolabs, UK)& 37TelA 2A17F wH-gA17) T A
Fsta A FEa9t. A9d peDNA™3.1 @ E (Invitrogen™) ¢} 4t F242H( 2k 2.6 kb)ES o] A
th. DH5a =84 MERBOZE o]&3te] FddD(transformation)HFS AH 37ColA O/N vlY¥ F F2UE
HATE, o]F, MA iAo A 37Ce LE& 16A1ZF vl ¥ miniprep 7|E(Z2AEFE | KR)E A& =

202 F%39 k. EcoRIF Xhol&E DNA % (mapping)dte] 8kbe} 2.6 Kpol Wit ZE o F2S AdA 9
H(ZAE2HE | KRS

I Ay, wEYSEelE BLASTE &8l A3t DNA A4y dixzste] FEHLEE Aol 100% A= &
S grsigrr. olyd wrlog 3y EAESS EIEE Ver.l WA Ver.429 LIAME S A %3}t Anti-
HER2 scFv, Anti-EGFR scFv, Anti-MUC-1 scFv, Anti—-CTLA-4 scFv, Anti-LAG-3 scFv,Anti-TIM-3 scFv, Anti-
KIR scFv, IL-2,4,6,7, IL-12, IL-15,IL-18,1L-27, IFN-a, IFN-B, IFN-y 2 GM-CSF.

AAe 2. A=Y 4-1BBL € o|& T3 §F Tl Ak

A7) AA e 104 FrE @33 WElE ExpiCHO-STM(Thermo fisher, #A29127) Aol ExpiCHO™ & A ~El
(Thermo fisher, USA, Cat No. A29129)& o]&3te] FAFYsql. 37C, H el (humidified), 8% CO, X
120 rpm®] F71o2 AMo]# (shaking)dhHA, CO, e olE oA 18 WA 22A17F wiFEsr = ExpiCHOTM <1&1A]
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
[0111]
[0112]
[0113]
[0114]

[0115]

[0116]

ZIHSd 10-2018-0119135

(enhancer) ¥ FE=(feed)E H7FISTh. ol%F, 32C, 3 JEl(humidified), 5% €0, 2 120 rpme] F3o=
Aol 3k, CO, QlFFHlolEelAl 7 YA 104 7F v Fsksitt. vl 74 ko)l 0.6 mLo] A2EE FH3 Vi-cell XR
S o] g3t ol AE Ui(viable cell density)$} AE&(viability)S =483},

X dxet AE AEES AT AEE0] 0% LSt wgdS Hol 3,600 rpme] HFEE 15
AR st AT A AE ANS FESUTE. 7Y A AEEO] 75% o]/dolH AEFo] 75%d LEd uf
A F7F gt & 5 (harvest)dit. YRS g5 E wlgd2 A 87](storage bottle)7t “&2Hd
7] ZE (bottle top filter)o] AFNE o3},

& 4-1BBL € o] ¥ FslE §3 ©lde A

F5 A83 wgde vEFRow 4T BAFY riestd ZA] AAEZ AP, Mabselect SuRe
resin(GEHC, Cat No0.28926977)% ©|-&3}lo] Protein A 34 AZnEIHIE 3§17 ¥ 13 & ZT2EFR
SR i

A 3. A

BN

Z 1
Step |Description Buffer Column Volume |[Buffer B % Remarks
1 Equilibrium Buffer A 5 0 -
2 Sample application - - OBC 6.45 mg/mL
3 Re-Equilibrium Buffer A 5 0 -
4 Intermediate wash I Buffer B 5 0 -
5 Intermediate wash II |Buffer C 5 0
6 Elution Buffer D 5 100 UV cut off
200 mAU-200 mAU
Eluate Neutralization
7 cIp Buffer E 5 100 -
8 Re-Equilibrium Buffer A 5 0

AAe) 4, AxF 4-1BBL E o] F X33 FEGRIAY AiH 2 & &

[

A zgt 4-1BBL Wo Al AAE F(AWAA)S Nano-drop UV AHFHES o] 8sle] =He . ProtParam
tool(https://web.expasy.org/protparam/)ol Al ofm]i=il L& o] &35l wjde]l F3 A4 (Extinction

coefficients) S ZASHAT. o, T3 A5E BolA =4 280 molA M em w9 LERIAT
Nano—-drop(nanophotometer N50 touch, T50740)oll4] protein UV AHS Aelst & =AHsaxl sl whalz o
54 AgE d="Esta A, Arle 22 quxqé 33] H}Eo}‘?iﬂ HAago = Aok, w8k, AxF

4-1BBL WolAlo] £l sh7]oh g2 A3 23 o= Selsiqirt.
Column: TSK-GEL G3000SWxL (7.8 x 300 mm)

Mobile phase: 50 mM Na-Pi, 300 mM NaCl, 10% ACN pH 7.0
Flow rate: 0.5 ml/min

Running time: 40 min

Injection Volume: 1 mg/ml, 20 w0

Az 4-1BBL WA Bl ol& Eetel= Al A B =25 AHRE 7] & 20 HERSIT

*x 2
Code # protein yield (mg /200ml) Purity (%)
Ver.7 2.0 N.D
Ver.5 3.0 N.D
Ver.6 0.6 N.D
Ver.8 0.6 N.D
Ver.9 0.8 N.D
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[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

SIHS3 10-2018-0119135

Ver.17 4.4 80

Ver.4 N.D N.D
Ver.14 3.6 81.2
Ver.30 N.D N.D
Ver.31 1.1 7.29
Ver .32 4.9 78.8
Ver.33 3.0 93.8
Ver.34 8.1 91.5
Ver.38 11.4 88

1. oFA33 4-1BBL A9 A2+

A YAE AgSAT. ® 19 Ver. 1 WA 42004 71 2 FAES mdskdrh.
47 E 24 BAT 5 9
Ver 09 el W REE % e, o

b E o] 4-1BBL A HAE AatetE AL wl$- o]#S o £ ATt
4.2. 4-1BBL WolAZ FAIH 4-1BBL AFA|el A4t

A7) AAe 418 BAE A5 fstel, 4-IBBL DA 3 FRO MolNAS wsteth, BHAE AL
AL BN YAR AASYL 9, ALAOR o3 ATE ool AFAL W & 4
HolA 1(Q146C/T241C), 4-1BBL Wo]Al| 2(1244C/A232C) 2 4-1BBL W o]A 3(F199C/V140C

o
é
BN
ol
3
RUBRI

1 A3, Ver.10 WiA] Ver.13, Ver.20 W] Ver.27 o] Ag#om Aitds glstal, olas sk Hf &
23 o FIAIdMAT A xsle] e},

471 & 20 uepd kel #ol, Ver.17 # Ver.14 Z}7}e] A= 4-1BBLO| 4--, WiFN o= E Z47; 4.4 ng
2 3.6 mge] HA @l EAS AAD = AU o= wMFN 1 al F A2 17 ug B 14 ugell FI= FomA,
=i

=
Hol A7} P A o5 LA S o] Fo] MAstHI Aol FFES & AT oHE e &
3a2] A Ao Ax geld 4= 91 om, protein A AAWORELE =& 80% © =

J‘.‘i

4.3. FAE 4-1BBL WolxZ TAF 4-1BBL A=kAe] At

Zd 7120 2016/029043 A1)S 4-1BBL At&Alol] diste] X3t o, o2 7MsAlS AAstL S
W, AR Ades BoFA oa v FA8 WAl & 7 F5(L181C/G231C, L204C/Q940)E kel A o
2 dusto] AAksglth(Ver .28 WA Ver.31).

A Ax A7) F 20 YERG vpel go] WHolA Ver.30 E Ver.31 BF AAA H £t B

Q1 Ver. 4l mlsl @A 3] Yo} SAo] ErbsstArt Sagelivt. meb, Faf 7ol 53
AARE Aol HA #= AL & AU

0

32k
Inj

(B

o,

AN 5. IL-7-hyFc-4-1BBLS] A4 W]

ol wh2 4-1BBL WolAlE ¥t §F A Ak & BH9 a%S Hriskelrt. 4-1BBL WolA
jL_’c;g st &9 9 Ae] 4-1BB 8 A (receptor)ol Wigh A=sH4 #4& SAHE 7] S8, TEw7kAbe 4-
1BB H}o]QoAo] 7|EZ o] &3} E] E] oM o](reporter assay)E S-33}3ith. 4-1BB Z|7F=o 2|3l 4-1BB

LAo ANE7t ALEE NF-xB F427F A48 =d, olwl NF-xBe| promoter 2Hgol 2l38] luciferase’}
HwﬂElL Jurkat T AZFE ] &3},

e
mu:

Kl

z22tE Jurkat T AZEE 96 € S o]Ed] Wi oFA)d 4-1BBL AHEAIQ Ver.7 @ Ver.6, 18]i 2 wao] 4-
1BBL WelAIQl Ver.17& ZH7F Aejsidrh. tlzdos Az Ik 4-1BB H=(rhd-1BBL) S SwE R A2|s)
Atk AT A 4-1BB =T @A Fejoly] wiiel 22k FAE 7 AHste] 4-1BB it=E wiak 4

[¢]
SH(cross-linking) A7 024 4L FE519 T
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

SIHS31 10-2018-0119135

o]F, 37T &%= 5% (0, AFHlolE oA 6AI3F &< WESA| 7131, FAF EFolA]l oMo] 7]H S A2t 1+

H-5A1Z F W (luminescence) S 43T, I AFE = 49 YERYIT

5 4o ERG vFe} 7ol Ver.179) ECsy #E2 175.1 pM o]Pom, o)== 263 pMe] ECsy #HS 7FRl Ver.7¢l B3|
H

Aol IdE Aoz FAHUTE. Ver.69 AS- S A9 HolX &Eogon, tixToR ALEd A=Y 4-
1BBLOl HldlA %= Ver.7%} Ver.179] 42 €53 =Adtt. ojul, Ver.79 AidS A oA = 3bo} #o]

A, Ver.5 2 Ver.6& 4ol S wigkeh, webA, B Feje §3F wudelE ¥ v
WolAls B /Hnl, o]5e) Aol thpAl BHL FEA AT w 9%

E odgo] wE 4-1BBL WolAld] F% ¥H Y (Tumor associated antigen, TAA)E] scFvE Adsle 3 o
ol P2 AASIaL, o5 EAY %S HUleth. E 59 YERG whe} o], 4-1BBL Al CEA
o] schvE &3 A, +% 78.8% E 20 ug/mle AHAAE wAYh, T3, = 6ol yERd wiel o], 4-1BBL
AregAlo] FAPS] scFvE €33 A9, % 97% 2 9 ug/mle] ALHIS HOlT & 7ol vERd vkel #Zo], 4-
1BBL At&Faloll EpCANS] scFvE 83 4%, % 91.5%, 28 ug/mle] AIHFS HIAT)

o

T, TAAE XFste &3 ©de] 4-1BBL WolAl7F 848 7HA=X] 7] AAld 59 22 Wyos s}
art. & 8o e Hle} o], TAA-hyFc-4-1BBL EZ 3%F(Ver.32 WA Ver.34) E% o HYS
UeR T, el A= A7F 4-1BB 7= (rh4-1BBL)o H]ste] feld oz o} okgE UEhy7]d 8

)= TR
ECso %2 Ver.322] 7%~ 136.8 pM, Ver.339] 7% 246.4 pM, Ver.342] 73-%- 240.3 pMe] ECy = 717 Ao=
ARk A7) 3 Awe] AR B FAR ALAAL W, §7 @udo] FF Solqor yxa

WA FRe T AEY NK Al2E 243 A717]6 S8 Faolt.
AAe] 7. ICIs-hyFc-4-1BBLS] &4 H|uL

ko] whE 4-1BBL WolAle] WAIEAA A=A PD-1/PDL-1S §§ate] &5
et Bk} o], anti-PD-L1 scFvE §33}e] 4-1BBL Ho|AS Ayitst A S- 8.5% % 46 ug/mlY =&
AdE Btk AAkE 2o F4E8 7RAEA EA5A S w, & 100] YERG wkel Zo], 233.8 pMe] ECs

@e A Aoz FAFAY. ot B S ANl FED BAoIH, SR PI-1/PIL-1 AT A4
o st 7 Agstel F5EIE b & vk,
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k1
g

1
g

Ia

Wild Type Fusion

4-1BBL 4-1BBL 4-1BBL
Ver.l 67-247 67-247 67-247
4-1BBL 4-1BBL | | 4-1BBL
Ver2 73-254 73-254 73-254
T 4-1BBL 4-1BBL 4-1BBL
er. 80-254 80-254 80-254
Ver4 Immuno- 41BBL 41BBL 41BBL
' globulin 80-254 80-254 80-254
w7 Immuno- 4-1BBL 4-1BBL 4-1BBL
Ver.5 globulin 73-254 73-254 73-254
Immuno- 4-1BBL 4-1BBL 4-1BBL
Ver6 L7 globulin 67-247 67-247 || 67-247
|| Immuno- 4-1BBL 4-1BBL 4-1BBL
Ver7 i globulin 80-254 80-254 80-254
Immuno- 4-1BBL 4-1BBL 4-1BBL
Ver8 i globulin 80-254 80-254 80-254
7 Immuno- 4-1BBL 4-1BBL 4-1BBL
Ver.9 globulin 80-254 80-254 80-254
EH]p
4-1BBL mutein(Q146C, T241C) Fusion
4-1BBL
Ver10
4-1BBL 4-1BBL 4-1BBL
Ver1l | 67-247 }—‘ 67-247 67-247 |
Ver12 ’ 4-1BBL 4-1BBL 4-1BBL |
er. 73-254 73-254 73-254
Ver13 ’ 4-1BBL 4-1BBL 4-1BBL |
er. 80-254 80-254 80-254
Immuno- 41BBL 41BBL 41BBL
Ver.14 globulin 80-254 80-254 80-254 ‘
Immuno- 4-1BBL 4-1BBL 4-1BBL
Ver.15 L7 71 globulin —{ 73-254 H 73254 H 73-254 |
Immuno- 4-1BBL 4-1BBL 4-1BBL
Ver.16 = globulin 4‘ 67-247 H 67-247 H 67-247
immuno- 4-1BBL 4-1BBL 4-1BBL
Ver.17 e _{ globulin 4‘ 80-254 H 80-254 H 80-254 |
Immuno- 4-1BBL 4-1BBL 4-1BBL
Ver18 e globulin 80-254 80-254 80-254 |
| [Tmmuno- 4-1BBL 4-1BBL 4-1BBL
Ver.19 1L-2 globulin “ 80-254 H 80-254 80-254 ‘

_19_
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EHlc

4-1BBL mutein(1244C, A232C) Fusion

EHI1d

Ver.20
Ver.21
Ver.22
Ver.23

4-1BBL mutein(F199C, V140C) Fusion

EHle

4-1BBL mutein Fusion

Ver.24
Ver.25
Ver.26
Ver.27

Ver.32

Ver.33

Ver.34

Ver.35

Ver.36

Ver.37

Ver.28

Ver.29

Ver.30

Ver.31

Anti-CEA
scFv

Anti-FAP
scFv

Anti-EpCAM
scFv

Anti-HER2 scFv

Anti-EGFR scFv ——

Anti-MUC-1 scFv|

4-1BBL
29-254
4-1BBL 4-1BBL 4-1BBL
29-247 29-247 29-247
4-1BBL 4-1BBL 4-1BBL
29-254 29-254 29-254
4-1BBL 4-1BBL 4-1BBL
29-254 29-254 29-254
4-1BBL
1-254
4-1BBL 4-1BBL 4-1BBL
1-247 1-247 1-247
4-1BBL 4-1BBL 4-1BBL
1-254 1-254 1-254
4-1BBL 4-1BBL 4-1BBL
1-254 1-254 1-254
| 41BBL 41BBL 41BBL |
80-254 80-254 80-254
L181C, G231C L181C, G231C L181C,G231C
‘ 41BBL 41BBL 41BBL ‘
80-254 80-254 80-254
L204C, Q94C L204C, Q94C L204C, Q94C
Immuno- 41BBL 41BBL 41BBL ‘
globulin 80-254 }‘—‘ 80-254 H 80-254
L181C, G231C L181C, G231C L181C, G231C
Immuno- 41BBL 41BBL 41BBL |
globulin 80-254 80-254 H 80-254
L204C, Q94C 1204C, Q94C 1204C, Q94C
Immuno- 41BBL 41BBL 41BBL |
globulin 4‘ 80-254 H 80-254 H 80-254
Immuno- 41BBL 41BBL 41BBL |
globulin 4‘ 80-254 H 80-254 }—‘ 80-254
Immuno- 41BBL 41BBL 41BBL |
globulin 4‘ 80-254 H 80-254 H 80-254
Immuno- 41BBL 41BBL 41BBL ‘
globulin 4‘ 80-254 H 80-254 ‘—‘ 80-254
Immuno- 41BBL 41BBL 41BBL ‘
globulin 4‘ 80-254 H 80-254 ‘—‘ 80-254
Immuno- 41BBL 41BBL 41BBL ‘
globulin 4’ 80-254 H 80-254 H 80-254
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Edlg
Ver.38 Anti-PD-L1 Immun'o- 41BBL 41BBL 41BBL
scFv globulin 80-254 80-254 80-254
Ver39 | Anti-CTLA-4 schy ':I‘:;‘::I‘i‘: 30135311- 33.3225 ggggk
Verd40 | Anti-LAG-3 scFv ':;:;‘:j’l‘iz' g(:)l-g?k g(])'.ggk 33325
veray [ |- (TS G [ o
vecs2 [ {1 o+ 0% {0
EH2
Non-reduced Reduced
kDa M 1 M 2

ZIHSd 10-2018-0119135
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2ME35] 10-2018-0119135
EH3
Non-reduced Reduced

M1 M2

Non-reduced Reduced

M 1 M 2
— kDa

kDa

-~
1 150 -

100 - 100 . ——
-

7S -

S0 - 50

37 - 37
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Eoiy
300000 -
200000 -
="
-
V4
100000 -
0
100 10
EH5g
Non-Reduced
M 1 2
R T w— —
460 1+
%81
|-
171 | - et
117-1!!!
14w

102

[pM

460

7% 1

171 -
117 4

1

71 -
35-

103

Reduced

104

]

105

ZIHSd 10-2018-0119135

-&- rh4-1BBL + anti-His
- Ver7

-4 \er.6
-¥- Ver.l7

M

1

o

- .
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=95
0.
N
b
0.30 4
020]
o
0.101 e
E AJ\E
. ! o L
] =
0. ] o d s o
000 5.00 "1000 1800 2000 2500 3000 "3500 "4000
Minutes
RT Area % Area | Height
1(13.134| 4813749 | 19.04| 52516
215.127 | 19923495 | 78.79 368873
3117.008 549699 2.17 8188
=H6a

Non-Reduced

M L 2

Reduced

_24_



ZIHSd 10-2018-0119135

=d6b
-
0.00 ! 5})0 t 10?0'.)1 " 15?(1)' T2(1(1) 25!00r 30700 35?(',0 "
RT Area % Area | Height
1112.623 263274 0.34 10595
2|(13.232| 4498744 5.86 87193
3115.145| 71968568 93.79 11338877
E%7,
Non-reduced Reduced
kba M 1 M 2
460 - 460 -
-
171 4 ~ 171 - |
117 . J 117 -[S— -
T - 71-
55 55.-
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=987
140]
120]
1.00
0507
0604
0.40
0.207
0004 x x
0.00 ‘5.})0 10!(.‘0l 15!(.‘(]l ' IZO!CKJ‘ T ‘25f00l T .3000 :‘L‘:Cﬁil 40.00
Minutes
RT Area % Area | Height
1112.310| 1006616 1.33 25913
2113.058| 5374067 7.12| 126300
3|14.958 | 69055781 91.54 (1423917
R=3uF
20000 -
15000 - v -~ rh4-1BBL + anti-His
- Ver.l4
2 RS
~ 10000+ Vo
= - Ver.33
5000 -~ Ver.34
0-
100 102 104
[pM]
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=9,
Non-Reduced Reduced
M 1 2 M 1 2
460 - 460
1581 w3584
171 1 - 171 1
117 { - |
117 { .- —
71 - il
55— ——— 55_ ————
EH9%
1.207
>
o
os0]
0o}
o
o.ocf x
00 s 1 1500 200 2900 3000 3800 4000
Minutes
RT Area % Area | Height

1(12.332| 1565717 2.46 30362
12.965( 5760011 9.03| 127798
14.831 56438257 | 88.51| 1136978

N

w
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w10

100000

80000

60000

RLU

40000

20000

SIS

rh4-1BBL + anti-His
Ver.14
Ver.34
Ver.38

-0
-
RS
-k

0 -

100 102

[PM]

EH]la

Verd (HEH3S 42)
SPRLREGPELSPDDPAGLLDLRQGMRAQLVAQNVLLUDGPLSWY SDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFRQLELR
RWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGRQGRLLHLSAGQRLGVHLHTEARARHAWQLTQG
ATVLGLFRVTPEIPAGG GGG SGEEESEGISPRLREGPELSPDDPAGLLDLRQGMRAQLVAQNVLLIDGPLINYSDPGLAGVSL
TEGLSYKED MYVFRQLEL ALHQPLRS ALTVDLS FQGRLL
HLSAGQRLGVHLHTEARARHAWQLIQGATVLGLFRVTPEPAGE GGG SEGEESGEISPRLREGPEL PDDPAGLLDIRQGM
FAQLVAQNWLLIDGPLSWY SDPGLAGVSLTGGLSY KEDTKELWAKAGVYYVFFQLELRRWAGEGSGSVSLALHLQPLRSAAG
AAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARA RHAWQLTQGATVLGLFRVTPEIPAG

Ver.2 (MBS 43)

GPELSPODPAGLLDLRQGMAAQLAQNVLLIDGPLINY SDPGLAGVSLTGELSYKEDTKELVVAKAGVYY VFFQLELRRWAG
EG3GSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGL
FRVTPEIPAGLP SPRSEGEGGSGGEGIEEIGPELSPDDPAGLLDLRQGMAAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGELS
YKEDTKELVWAKAGVYYVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLIAG
QRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGLP PRSEGCGEIGECESEEIGPEL P DDPAGLLDIRQGMAQLY
AQNVLUDGPLINYSDPGLAGVSLTGELSY KEDTKELVVAKAGVY YVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAAL
ALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGLP SPRSE

Ver.3 (MZEHS 44)
DPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSY KEDTKELVWAKAGVYYVFFQLELRRVWAGEGSGSVS
LALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEP
AGLPSPRSEGGIGGSGESCEIGESEQEERDPAGLLDLRQGMFPAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGGLSYKEDTKE
NYVFFQLELI ALHLQPLR AALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVH
LHTEARARHAW QLTQGATVLGLFRVTPEIPAGLP SPRSEGG GG IGESCEIEES!
IDGPLSWYSDPGLAGVSLTGGLSYKED' % YYVFFQLELI ALHLQPLRSAAGAAALALTVDLP
PASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Verd (ELS 45)
GGSGGGESEPKSCOKTHTCP PCPSHTQPLGVFLFP PKPKDQLMISRTPEVICVWVDVSQEDPEVQFINWYVDGVE
'VHNAKTKPREEQFN STYRWSVLTVLHQDW LN GKEYKCKVSNKGLP SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHN HYTQKSLSLSLGKSP
AEGSLGGEGIAKA A PAGGEESDPAGLLDLRQGMAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGL
SYKEDTKELVWWAKAGVYYVFRQLELRRVWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSA
GQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGLP SPRIEGGSCGSGESGGIGGSEQEERDPAGLLDIRQGMAQ
LVAQNWLLIDGPLSWY SDPGLAGVSLTGGLSYK! YYVFFQLELI LALHLQPLRSAAGAAA
LALTVDLPPASSEARN SAFGRQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATWGLFRVTPEIPAGLP SPRSEGGSGGSG
GSGG5GGSEQEERDPAGLLDLRQGMAAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGGLSY KEDTKELWAKAGVYYVFRQLEL
RRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQUQ
GATVLGLFRVTPEIPAGLPSPRSE

104

108

Ver5 (METS 46)

MGMDCDIEGKDGKQYESVLMVSIDQLL Y RKLRQFLKMNSTGDFDL
HLLKVSEGTTILINCTGQVKGRKPAALGEAQPTKSLEENKSLKEQKKLN DLCFLKRLLQEIKTCWNKILMGTKEHGGEGSGEEE
SGGGGSEPKSCOKTHTCPPCPSHTQPLGVFLFPPKPKDQLMISRTPEVTCVWVDVSQEDPEVQFNWYVDGVEVHNAKTKPRE
EQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLP SSIEKTISKAKGQPREP QWY TLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHN HY TQKSLSLSLGKIPKAQAGEEES
AQPQAEGSLGGEGIAKATAPAGGGEIGPEL SPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSAYSDPGLAGVSLTGGLSYK
MYVFFQLEL ALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGRQGRLLHLSAGY
RLGVHLHTEARARHAWQUTQGATVLGLFRVTPEPAGLP SPRSEG GGG GG EEIGEIGPE SPDDPAGLLDLRQGMFAQLVA
QNVLLIDGPLINYSDPGLAGVSLTGGLSYKEDT MYVEFQLEL ALHLQPLRSAAGAAALAL
TVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAW QLTQGATVLGLFRVTPEPAGLP SPRSEGGGESEE
SGGSGPELSPDDPAGLLDLRQGMAAQUAQNVLLIDGPLINYSDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFQLELRR
VVAGEGIGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGAT
VLGLFRVTPEIPAGLPSPRSE

EDTKI

GG

Ver6 (HEHS 47)
MGMDCDIEGKDEKQYESVLMVSIDQLLD! RHC RKLRQFLKMNSTEDFDL
HLLKVSEGTTILLNCTGQVKGRKPAA LGEAQPTKSLEENKSLKEQKKLN DLCFLKRLLQEIKTOWN KILMGTKEHSGEGESGGE
GSGGEGIGTHTCR PCPSHTQPLGVFLFPPKPKDTLMISRTP EVICVWVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFN
STYRWSVLTVLHQDW LN GKEYKCKVSN KGLP SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSITCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGN VFSCSVMHEALHNHYTQKSLSLSLGKGGGGSGCEESEESSP
RLREGPELSPDDPAGLLOLAQGMAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGALSY KEDTKELVVAKAGVYYVFFQLELRRY
VAGEGSGSVSLALHLQPLRSAAGAAALALTVDLEPASSEARN SAFGRQGRLLHLSA GQRLGVHLHTEARARHAWQLTQGATV
LGLFRVTPEIPAGGGGGS SSPRLREGPELSPDDPAGLLDLRQGMRAQLVAQNVLUDGPLSNYSDPGLAGVSLTG
GLSYKEDTKELWAKAGVYYVFFQLEL LALHLQPLR! LALTVDL FGFQGRLLHL
SAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEPAGGGEGESC GGG IGGSSPRLREGPELSPDDPAGLLDLRQGMA
QUVAQNVLLIDGPLINYSDPGLAGVSLTGGLSYKEDTK! YVFRQLEL ALH.QPLRSAAGAA
ALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAG

Ver.7 (MEES 48)

MGMDCDIEGKDGKQY ESVLMVSIDQLLDSMKEIGSNCLNNEFNFFKRHICDANKEGMFLFRAARKLRQFLKMNSTGDFDL
HLLKVSEGTTILLNCTGQVKGRKPAALGEAQPTKSLEENKSLKEQKKLN DLCFLKRLLQEIKTOWN ILMGTKEHGGEGSGEEE
SGEGGESEPKSCOKTHTCP PP SHTQPLGVFLFPPKPKDQLMISRTPEVTCVWVDVSQEDPEVQFNWYVDGVEVHNAKTKPRE
EQFNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKGLP SSIEKTISKAKGQPREPQVY TLPP SQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENN YKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHN HY TQKSLSLSLGKSPKAQAGEGGS
AQPQAEGSLGGGGIAKASAPAGGGGSDPAGLLDLRQGMAAQLVAQNVLLIDGPLSWYSCPGLAGVSLTGGLSYKEDTKELY
VAKAGVYYVFFQLEL ALHLQPLR LALTVDLP QGRLLHLSAGQRLGVHLH
TEARARHAWQLTQGATVLGLFRVIPEIRAGLPSPRIEGG IGESCGSEG5GESEQEERDPAGLLDLRQGMARAQLVAQNVLUD
GPLSNYSDPGLAGVSLTGELSYKEDTKELW PYVERQLEL LALHLQPLRSAAGAAALALTVDLPPA
SIEARNSAFGRQGRLLHLIAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEPAGLPSPRSESGIEESEEIGEIEEIE
QEERDPAGLLDLRQGMFAQLVAQNVLLIDGPLN Y SDPGLAGVSLTGGLSY KEDTKELWAKAGWY YVFFQLELRRWAGEGS
GSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRV
TPEIPAGLPSPRSE

_28_

10-2018-0119135



EHI11b

Ver. (MELS 49)

MGMDCDIEGKDGKQYESVLMVSIDQLLDSMKEIGSNCLNNEFNFFKRHICDAN KEGMFLFRAARKLRQFLKMNSTGDFDL
HLLKVSEGTTILLNCTGQVKGRKPAALGEAQPTKSLEENKSLKEQKKLN DLCFLKRLLQEIKTCWN KILMGTKEHGGGGSGEEE
SGGGGIEPKSCOKTHTCP PCP SHTQPLGVALFPPKPKDQLMISRTPEVTCVWWDVSQEDPEVQFNWYVDGVEVHNAKTKPRE
EQFNSTYRWSVLTVLHQDWLNGKEY KCKVSNKGLP SSIEKTISKAKGQPREPQVY TLPP SQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSLSLGKGGSGEEESDPA
GLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSITGGLSY KEDTKELWAKAGVY YVFFQLELRRVVAGEGSGSVSLAL
HLQPLRSAAGAAALALTVDLP PASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEPAGL
PSPRSEGGSGGCGIDPAGLLDLRQGMFAQLVAQNVLLIDGPLIN Y SDPGLAGVSLTGGLSY KEDTKELWAKAGWYVFRQLE

i LHLQPLS LALTVDLPPA QGRLLHLSAGQRLGVHLHTEARARHAWQLTQ
GATVLGLFRVTPEPAGLP SPRSEGGSGGEGSDPAGLLDLRQGMFAQLVAQNVLLIDGPLNY SDPGLAGVSLTGGLSYKEDT
KELVWAKAGVYYVFRQL ALHLQPLRS LALTVDLPPA QGRLLHLSAGQRLE

'VHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Ver:9 (HEHS 50)

MGMDCDIEGKDGKQY ESVLMVSIDQLLDSMKEIGSNCUNNEFNFFKRHICDANKEGMFLFRAARKLRQFLKMNSTGDFDL
HLLKVSEGTTILLNCTGQVKGRKPAALGEAQPTKSLEENKSLKEQKKLN DLCFLKRLLQEIKTCWN KILMGTKEHGGGGSGEGE
SGG PKSCDKTHTCPPCP SHTQPLGVRLFPPKPKDQLMISRTPEVTCVWVDVSQEDPEVQFNWYVDGVEVHNAKTKPRE
EQFNSTYRWSVLTVLHQDWLNGKEY KOKVSNKGLP SSIEKTISKAKGQPREPQW TLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSLSLGKGGGGSGEEESE
'GGSDPAGLLDLRQGMRAQLVAQNVLLDGPLSWY SDPGLAGVSLTGGLSY KEDTKELWAKAGVYYVFRQLELRRWAGEGSG
SVSLALHLQPLRSAAGAAALALTVDLP PASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAW QLT QGATVLGLFRVT
PEIPAGLPSPRSEGGGE GGSDPAGLLDLRQGMAAQLVAQNVLUDGPLSWY SDPGLAGVSLTGGLSYKEDTKELW
AKAGWYVFRQLELRRWAGEGSGSVSLALHLQPLRSAAGAAA LALTVDLPPASSEARN SAFGRQGRLLHLSAGQRLGVHLHT
EARARHAWQLTQGATWGLFRVTPEIPAGLP SPRSEGG GG SGEGEGIGGESDPAGLLDLRQGMAQLVAQN VLLUDGPLINY
SDPGLAGVSLTGGLSYKED' YVFRQLI ALHLQPLI LALTVDLPPASSEARN
SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGLP SPRSE

a3

Ver.10 (Q146C/T241Q) (MEHS 51)

DPAGLLDLRQGMFAQLVAQNVLLIDGPLSNY SDPGLAGVSLTGGLSYKEDT? YYVFFCLELR
ALHLQPLRSAAGAAALALTVDLP PASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLIQGATVIGLFRVCPEPA
GLPSPRSE

Ver.11 (Q146C/T2410) (MBS 52)

SPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLUDGPLSNY SDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFCLEL

RRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQ
GATVLGLFRVCPEPAGGGGESGEEEIGESSPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLUIDGPLSWYSDPGLAG

VSLTGGLSYKEDTKEL YVFFCLELS ALHLQPLR LALTVDLPPASSEARNSAFGFQG
RLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGG GGG IGEGEIGGSSPRIREGPELSPDDPAGLLOLR

QGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVVAKAGVYY VFFCLELRRVVAGEGSGSVSLALHLQPL

RSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAG

EHllc

Ver.15 (Q146C/T2410) (M TS 56)
MGMDCDIEGKDEKQYESVLMVSIDQLLD! ] o RQFLKMNSTGDFDL
HLLKVSEGTTILLNCTGQUKGRKPAALGEAQP TKSLEENKSLKEQKKLNDLCFLKRLLQEIKTCWNKILMGTKEHGGGGIGEEE
SGGGGSEPKSCOKTHTCRPCP SHTQPLGVRLFPPKPKDQLMISRTPEVTCVWDVSQEDPEVQFNWYVDGVEVHNAKTKPRE
EQFNSTYRVVSVLTVLHQDWLNGKEY KCKVSNKGLP SSIEKTIKAKGQPREPQWY TLPPSQEEMTKNQVSLTCLVKGFYPSDI
PENNYKTTPPVLD RLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSLSLGKIPKAQAGEEES
AQPQAEGS GGGGSAKAAPAGGEESGPE SPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSAYSDPGLAGVSLTGGLSY
KEDTKELVVAKAGVYYVFFCLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLIAG
QRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGGGEIGGGEIGGGPEL SPDDPAGLLDLRQGMFAQ
LVAQNVLLIDGPLINY: AGVSLTGGL! VVAKAGVYYVFFOLELS LHLQPLRSAAGAA
ALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGEEES
GGGGIGEIGPELSPDDPAGLLDLRQGMFAQLVAQNVLUDGPLINYSDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFF
CLEL ALHLQPLRSA LALTVDLI FQGRLLHLSAGQRLGVHLHTEARARHAW
QLTQGATVLGLFRVCPEIPAGLPSPRSE

Ver.16 (Q146C/T2410) (M EHS 57)
MGMDCDIEGKDGKQYESVLMVSIDQLLD! LFRAARKLRQFLKMNSTGDFOL
HLLKVSEGTTILLNCTGQUKGRKPAALGEAQPTKSLEENKSLKEQKKLN DLCFLKRULQEIKTCWNKILMGTKEHSGGGEIGEE

<} SGTHTCP PCPSHTQPLGVFLFPPKPKDTLMISRTPEVICVWWDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFN

L o

3=

5

Ver12 (QU46C/T2410) (MBS 53)
GPELSPDDPAGLLDLAQGMFAQLVAQNVLUDGPLINYSDPGLAGVSLTGELSYKEDTKELWAKAGVYYVFFCLELRRVWA
GEGSGSVSLALHLQPLRSAAGAAA LALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATWL
GLFRVCPEPAGLPSPRSEGGGGSGEEESGEIGPELSPDDPAGLLDLRQGMFAQLVAQN VLUIDGPLSWY SDPGLAGVSLTG
GLSYKEDTKELWAKAGVYYVFFCLELI ALHLQI LALTVDLI FQGRLLHL
SAGQRLGVHLHTEARARHAWQLTQGATW.GLFRVCPEIPAGLP SPRSEGCGESGEEESGEIGPELSPDDPAGLLDLRQGM
FAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGELSY KEDTKELVVAKAGVYY VFFCLELRRVVAGEGSGSVSLALHLQPLRSAA
GAAALALTVDLPPASSEARN SAFGRQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAGLPSPRSE

Ver.13 (QU46C/T241Q) (MEHS 54)
DPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDP GLAGVSLTGGLSYKEDTKELVWAKAGVY YVFF CLELRRVVAGEGSGSV
SLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHL SAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPE
IPAGLPSPRSEGGIGEIGEIGE5GEIEQEERDPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSYKEDT
KELVVAKAGVYYVFF (LELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLP PASSEARN SAFGFQGRLLHLSAGQRLG
VHL \QLTQGATVLGLFRVC GGIGG5GEIGESGEIEQEERDPAGLLDIRQGMFAQLVAQ
NVLUDGPLSWYSDPGLAGVSLTGGLSYKEDTKEL ALHLQ LALT
VDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAGLPSPRSE

YVFFCLAL

Ver14 (Q146C/T2410) (MEHIS 55)
GEGEIEEEESEEEESPKSCDKTHTCRDCE SHTQPLGVFLFPPKPKDQLMISRTPEVTCVWVDVSQEDPEVQANWYVDGVE
VHNAKTKPREEQENSTY RVWSVLTVLHQDW LN GKEYKCKVSNKGLP SSIEKTISKAKGQPREPQUY TLRPSQEEMTKNQUSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHN HYTQKSLSLSLGKS®
KAQAGGGGAQPQAEGSLEGEGSAKA SA B GGEGSDPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGG
LSYKEDTKELVWAKAGVYYVFF (LELRRVVAGEGSGSVSLALHLQPLRSAAGAAA LALTVDLPPASSEARN SAFGFQGRLLHLS
AGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAGLP SPRSEGGSGESGESGEIGESE0 EERDPAGLLDLRQEMF
AQLVAQNVLLIDGRLSWYSDPGLAGVSLTGGLSY KEDTKELVAKAGVY YVFF CLELRRVVAGEGSGSVSLALHLQPLRSAAG
AAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLPSPRSEGGS
GGSGESCESGGIEQEERDPAGLLDIRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSYKEDTKELWAKAGWYV
FFCLELRRVWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHA
WQLTQGATVLGLFRVCPEIPAGLPSPRSE

Ver.18 (Q146C/T2410) (METZ 59)

MALLFPLLAALVMTSY SPVGSLGCDLPQN HGLLSRNTLVLLHQMRRISPFLOLKDRRDFRFPQEMVKGSQLQKAHVMSVLHE
MLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQVVGEGESAGAISSPALTLRRY FQGIRVY LKEKKY SDCAWE
WRMEIMKSLFLSTNMQERLRSKDRDLGSSGE SEPKSCOKTHTCPPCPSHTQPLGVFLFPPKPKDQLMIS
RTPEVTCVWWDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTT
SKAKGQPREPQVYTLPPSQEEMTKN QVSLTCLVKGFY PSCIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQE
GNVFSCSVLHEALHNHYTQKSLSLSLGK P KAQAGEGGIAQPQAEGE I GOGASAKA SAPAGGGGSDPAGLLDLRQGMFA
QLVAQNVLUIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVVAKAGVYYVFFCLELRRVVAGEGSGSVSLALHLQPLRSAAGA
AALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAGLPSPRSEDPAG
LLDLRQGMFAQLVAQNVLUIDGPLINYSDPGLAGVSLTGGLSYKEDTKELVWAKAGVYYVFFCLELRRWAGEGSGSVSLALH
LQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGL
PSPRSEDPAGLLDLRQGMFAQLVAQNVLLIDGPLINYSDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFOLELRRWAGE
GSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGL
FRVCPEIPAGLPSPRSE

Ver.19 (Q146C/T2410) (MEHS 60)

MYRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFY MPKKATELKHLQCLEEELK
PLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSISTLTGGGGSGEEE5GEEGSER
KSCDKTHTCPPCPSHTQPLGVFLFPPKPKDQLMISRTPEVTCVWWDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYR

STYRVSVLTVLHQDWLN GKEYKCKVSNKGLP SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTC!
ESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGN VFSCSVMHEALHN HYTQKSLSLSLGKG GEG5GEEE5GE35P
RLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELWAKAGWYYVFFCLELRR

ALHLQPLR LALTVDLI FGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGA
TVLGLFRVCPEPAGEEEESGEEE5GEIPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLUDGALSWYSDPGLAGVSL
TGELSYKEDTKEL YVFFCLEL LALHLQPLRS LALTVDLS FQERLL
HLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGES SSPRIREGPELSPDOPAGLLOLAQG
MFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSYKEDTKELVWAKAGVYYVFFCLELRRVVAGEGSGSVSLALHLQPLRSA
AGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAG

Ver.17 (Q146C/T2410) (MBS 58)
MGMDCDIEGKDGKQYESVLMVSIDQLLD! LNNEF o LRQFL
HLLKVSEGTTILLNCTGQVKGRKPAA LGEAQPTKSLEENKSLKEQKKLN DLCFLKRLLQEIKTOWNKILMGTKEHGEGE
56 KSCDKTHTCPPCP SHTQPLGVFLFPPKPKDQLMISRTPEVTCVWVDVSQEDPEVQFNWYVDGVEVHNAKTKPRE
EQFNSTYRVSVLTVLHQDWLNGKEYKCKVSNKGLP SSIEKTISKAKGQPREPQWY TLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSLSLGKIPKAQAGEEES
63 GEGGIAKA 34 PAGGEGSDPAGLLDLRQGMPAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGGLSYKEDTKELY
VAKAGVYYVFFCLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLH
TEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRIEGGSEEIGESEESGESEQEERDPAGLLDLRQGMFAQLVAQNVLLID
GPLINYSDPGLAGVSLTGGLSYKEDTKELVWAKAGVY YVFFOLELRRVWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPA
SSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAGLPSPRSEGESGE SGESGEIGESE
QEERDPAGLLDLRQGMFAQLVAQNVLLIDGPLSN Y SDPGLAGVSLTGGLSYKEDTKELVWAKAGW YVFFCLELRRVAGEGS
GSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHL SAGQRLGVHLHTEARARHAWQLTQGATVLGLFRY
CPEIPAGLPSPRSE

VWSVLTVLHQD! KVSNKGLP SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGN VFSCSVLHEALHNHYTQKSLSLSLGKSP KAQAGGGGAQPQAEGSL
< SAKA A PAGGGGSDPAGLLDLIRQGMARAQLVAQNVLLDGPLIN Y SDPGLAGVSLTGGLSY KEDTKELWAKAGWY YVF
FCLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAW
QLTQGATVLGLFRVCPEIPAGLP SPRSEGG GG IGEEGIEESEQERDPAGLLDLRQGMAQIVAQNVLLIDGPLINYSDP
GLAGVSLTGGLSYKED! NYVFFCLELI LHLQPLRSAAGAAALALTVDLPPASSEARNSAF
GFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGG SGG 3G G SGG IGESEQEERDPAGL
LDLRQGMRAQLVAQNWLLIDGPLSWY SDPGLAGVSLTGGLSY KEDTKELVWAKAGVYYVFFCLELRRVWAGEGSGSVSLALHL
QPLRSAAGAAALALTVDLPPASSEARN SAFGRQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATWGLFRVCPEIPAGLPS
PRSE

Ver.20 (1244C, A2320) (MEHIS 61)
WALVAGLLLLLLLAAACAVFLACPWAVSGARASPGSAASPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNWLLIDGPLSW
YSDPGLAGVSLTGGLSYKEDTKEL NYYVFFQLEL ALHLQPLR ALALTVDLPPASSEAR
NSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGCTVLGLFRVTPECPAGLPSPRSE
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Ver.21 (1244C, A2320) (M &S 62)

WALVAGLLLLLLLAAACAVFLACPWAVSGARASPGSAASPRLREGP ELSPDDPAGLLOLRQGMFAQLVAQNVLLIDGPLSW

YSDPGLAGVSLTGGLSYKEDTKEL MYVFFQLEL ALHLQPLR A\LALTVDLPPASSEAR
NSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQG (TVLGLFRVIPECPAGGESGESEGGEIGASEQEERWALVA

GLLLLLULAAACAVFLACPWAVSGARASPGSAAPRLREGPEL P DDPAGLLDIRQGMFAQLVAQNVLLIDGPLSN YSDPGL
AGVSLTGGLSYKEDTKELVWAKAGVYYVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAA LALTVDLPPASSEARNSAFG

FQGRLLHLSAGQRLGVHLHTEARARHAWQLTQG (TVLGLFRVTPECPAGGGSCGIGE SGESEESEQEERWALVAGLLLLLL
LAAACAVFLACPWAVSGARASP GSAASPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLUDGPLSWYSDPGLAGVSLT
GGLSYKEDTKEL YVFFQLELR ALHLQPLS ALTVDLP QGRLL

HLSAGQRLGVHLHTEARARHAWQLTQG CTVLGLFRVTPECPAG

Ver.22 (1244, A2320) (N E2Z 63)

WALVAGLLLLLLLAAACAVFLACPWAVSGARASPGSAA SPRLREGPELSPDDPAGLLOLRQGMFAQLVAQNWLLIDGPLSW
YSDPGLAGVSLTGGLSYKEDTKEL WYVFFQLEL] ALHLQPLRS, ALALTVDLPPASSEAR
NSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGCTVLGLFRVTPE(PAGLPSPRSEGGSGESGGIGEIGEEQER
WALVAGLLLLLLLAAACAVFLACPWAVSGARASPGSAASPRLREGPELSPDDPAGLLOLRQGMFAQLVAQNWLLIDGPLSW
YSDPGLAGVSLTGGLSYKEDTKEL WYYVFFQLEL] ALHLQPLRS: ALALTVDLPPASSEAR
NSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGCTVLGLFRVTPE(PAGLPSPRSEGGSCESGEIGEIGEEQER
WALVAGLLLLLLLAAACAVFLACPWAVSGARASPGSAASPRLREGPELSPDDPAGLLOLRQGMFAQLVAQNWLLIDGPLSW
YSDPGLAGVSLTGGLSYKEDTKEL NYVFFQLELI ALHLQPLRS, ALALTVDLPPASSEAR
NSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGCTVLGLFRVTPECPAGLPSPRSE

Ver.23 (1244C, A232Q) (ME IS 64)
WALVAGLLLLLLLAAACAVFLACPWAVSGARASPGSAASPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNWLLIDGPLSW
YSDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFQLELRRWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEAR
NSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQG CTVLGLFRVIPECPAGLPSPRSEGGGGSGGEGIGEINVALVAG
LLULLLLAAACAVFLACPWAVSGARA SPGSAASPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSNYSDPGLA
GVSLTGGL YVFRQLELS ALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGF
QGRLLHLSAGQRLGVHLHTEARARHAWQLTQG CTVLGLFRVTPE (PAGLP SPRSEGG GG SGEGGSGEIMVALVAGLLLLLLL
AAACAVFLACPWAVSGARASPGSAASPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSNYSDPGLAGVALTG
‘GLSYKEDTKEL' NYYVFFQLELI LHLQPLRSA LALTVDLPPASSEARNSAFGFQGRLLH
LSAGQRLGVHLHTEARARHAWQLTQG CTVLGLFRVTPECPAGLPSPRSE

Ver.24 (F199€, V1400) (MEHS 65)
MEYASDASLDPEAPWPPAPRARACRVLPWALVAGLLLLLLLAAACAVFLACPWAVSGARASP GSAASPRLREGPELSPDDPA
GLLDLRQGMFAQLVAQNVLLIDGPLINYSDPGLAGVSLTGGLSYKEDTKELWAKAGOY YVFRQLELRRWAGEGSGSVSLA
LHLQPLRSAAGAAALALTVDLPPASSEARN SAFGCQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPA
GLPSPRSE

EHlle

Ver.28 (L181€, G2310) (METS 69)

3=

5

Ver.25 (F199C, V140Q) (MZ#1S 66)

MEYASDASLDPEAPW PP APRARACRVLPWALVAGLLLLLLLAAACAVFLACPWAVSGARASPGSAASPRLREGPELSPDDPA
GLLDIRQGMFAQLVAQNVLLIDGPLSNYSDPGLAGVSLTGGLSYKEDTKELVWAKAGCY YVFFQLELRRWAGEGSGSVSLA
LHLQPLRSAAGAAALALTVDLPPASSEARN SAFGCQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVIGLFRVTPEIPA
GGGIGEIGE5GE5GESEQEERMEVASDASLDPEAPW PPAPRARACRVLPWA LVAGLLLLLLLAAACAVFLACPWAVSGAR
ASPGSAASPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSYKEDTKELWAKAGCY
YVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGCQGRLLHLSAGQRLGVHLHTEARAR
HAWQLTQGATVLGLFRVTPEPAGGGSGEGGIGEICESEDEERMEYASDASLDPEAPW PPAPRARACRVLPWALVAGLL
LLLLLAAACAVALACPWAVSGARASPGSAASPRLREGPELSP DDPAGLLDLRQGMFAQLVAQNVILIDGPLINYSDPGLAGY
SLTGGLSYKEDTKELWAKAGCYYVFFQLELF LALHLQPLS LALTVDLP QG
RLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAG

Ver.26 (F199C, V140Q) (ME#S 67)

MEYASDASLDPEAPW PP APRARACRVLPWALVAGLLLLLLLAA ACAVFLACPWAVSGARASP GSAASPRLREGPELSPDDPA
GLLDIRQGMFAQLVAQNVLLIDGPLSNYSDPGLAGVSLTGGLSYKEDTKELVWAKAGCY Y VFFQLELRRVWAGEGSGSVSLA
LHLQPLRIAAGAAALALTVDLPPASSEARN SAFGCQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPA
GLPSPRSEGGIGGIGGICEIGESEQEERMEVASDASLDPEAPW PPAPRARACRVLPWALVAGLLLLLLLAAACAVELACW
AVSGARASPGSAASPRIREGPELSPDDPAGLLOLRQGMFAQLVAQNVLLIDGPLSWYSDP GLAGVSLTGGLSYKEDTKELW
AKAGCYYVFFQLELS ALHLQ ALTVDLP QGRLLHLSAGQRLGVHLH
TEARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRIEGG SGGSGEIGE5GESEQEERMEYASDASLDPEAPWPPAPRARAC
RVLPWALVAGLLLLLLLAAACAVFLACPWAVSGARASPGSAASPRIREGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGP
LSWYSDPGLAGVSLTGELSY KEDTKELVVAKAGOY YVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPAS
SEARNSAFGCQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVIPEIPAGLPSPRSE

Ver.27 (F199C, V140Q) (ME#S 68)

MEYASDASLDPEAPW PP APRARACRVLPWALVAGLLLLLLLAA ACAVFLACPWAVSGARASPGSAASPRLREGPELSPDDPA
GLLDIRQGMFAQLVAQNVLLIDGPLSNYSDPGLAGVSLTGGLSYKEDTKELVWAKAGCY YVFFQLELRRVWAGEGSGSVSLA
LHLQPLRSAAGAAALALTVDLPPASSEARN SAFGCQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPA
GLPSPRSEGGGGIGEGEIGEIMEYASDASLDPEAPWPPAPRARACRVLPWALVAGLLLLLLLAAACAVFLACPWAVSGAR
ASPGSAASPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSYKEDTKELWAKAGCY
YVFFQLELRRVVAGEGSGSVSLALH QPLRSAAGAAALALTVDLPPASSEARN SAFGCQGRLLHLSAGQRLGVHLKTEARAR

HAWQLTQGATVLGLFRVTPEIPAGLP SPRSEG GGG SGEEESEESMEYASDASLDPEAPWPPAPRARACRVIPWALVAGLLL
LLLLAAACAVFLACPWAVSGARA SPGSAA SPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLUDGPLINYSDPGLAGY
SLTGGLSYKEDTKELWAKAGCYYVFRQLELR LALHLQPLI LALTVDLP QG
RLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Ver32 (MBS 73)

ABVQ QPGRSLRLSCIASGFDFTT /RQAPGKGL KDRFTISRONAKNTLFLQ

DPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSY KEDTKELVWA KAGVYYVFFQLEL!
LALHLQPLRSAAGAAALACTVDLPPASSEARN SAFGRQGRLLHLSAGQRLGVHLHTEARARHAWQLTQCATVLGLFRVTPEP
AGLPSPRSEGGSGGSGEIEESGESEQEERDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGGLSY KEDTKE
LWAKAGWYVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALACTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVH
Lt QLTQCATVLGL EIPAGLP SPRSEGGSGESGEIGEIGESEQEERDPAGLLDLRQGMARAQLVAQNVLL
IDGPLSWYSDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFRQLELRRVWAGEGSGSVSLALHLQPLRSAAGAAALACTVDLP
PASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQCATVLGLFRVTPEIPAGLPSPRSE

Ver.29 (L204C, Q340 (NEHS 70)

DPAGLLDLRQGMRACLVAQNVLLIDGPLINY SDPGLAGVSLTGELSYKEDTKELVVAKAGVYYVFFQLEL RRVAGEGSGSVSL
ALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLCHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPERA
GLPSPRSEGGSGGIGEIGEIGESEQEERDPAGLLDLRQGMAACLVAQNVLLIDGPLINY SDPGLAGVSITGGLSYKEDTKELY
VAKAGVYYVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLP PASSEARN SAFGFQGRLCHLSAGQRLGVHLH
TEARARHAWQLTQGATVLGLFRVIPEIPAGLPSPRSEGGSCGSGEIGESGESEQEERDPAGLLDLRQGMRACLVAQNVLLID

GPLINYSDPGLAGVSLTGGLSYKED YVFRQLELS ALHLQPLRSAAGAAALALTVDLPPA
SSEARNSAFGFQGRLCHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEPAGLPSPRSE

Ver.30 (L181C, G2310) (NEHS 71)

GGEESGEEEGEEEIPKICDITHTCR PP SHTQPLGVFLFPPKPKDQLMISRTPEVTCVWWDVSQEDPEVQFNWYVDGVE
VHNAKTKPREEQAN STYRVVSVLTVLHQDW LN GKEYKCKVSNKGLP SSIEKTISKAKG QPREPQVY TLPP SQEEMTKNQUSLT
CLVKGFYPSDIAVEWESN GQPENNYKTTPPVLDSDGSFFLY SRUTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSLSLGKS
KAQAGGGGIAQPQAESSLGGEGIAKASAPAGGEGSDPAGLLDLRQGMAAQLVAQNVLLIDGPLINYSDPGLAGVSLTGGL
SYKEDTKELVWAKAGVYYVFFQLELS ALHLQPLR LACTVDLPPA FQGRLLHLSA
GQRLGVHLHTEARARHAWQLTQCATVLGLFRVTPEPAGLP SPRSEG G SGGICGIEEICGSEQEERDPAGLLDLRQGMAQL
VAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVWAKAGVYYVFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGAAAL
ACTVDLPPASSEARN SAFGRQGRLLHLSAGQRLEVHLHTEARARHAWQLTQCATVLGLFRVTPEPAGLPSPRSEGEIEESEE
SGGSGESEQEERDPAGLLDLRQGMFAQLVAQNVLLIDGPLSAY SDPGLAGVSLTGGLSY KEDTKELVVAKAGVYYVFFQLELR
RVVAGEGSGSVSLALHLQPLRSAAGAA ALACTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQC
ATVLGLFRVTPEIPAGLPSPRSE

Ver.31 (L204C, Q940 (METZ 72)
& GGGSGEG! KSCDKTHTCPPCP SHTQPLGVFLFPPKPKDQLMISRTPEVICVWVDVSQEDPEVQFNWYVDGVE
'VHNAKTKPREEQFNSTYRWSVLTVLHQDW LN GKEYKCKVSNKGLP SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGN VFSCSVLHEALHNHYTQKSLSLSLGK S
KAQAGGGGAQPQAEGSLGGGGSAKA 54 PAGGGGSDPAGLLDLRQGMRACLVAQNVLLIDGPLSWY SDPGLAGVSLTGGL
SYKEDTKELWAKAGVYYVFRQLELRRWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGRQGRLCHLSA
‘GQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAGLP SPRSEGGSG GGG SCESGESEQEERDPAGLLDLIRQGMMRCL
'VAQNVLLIDGPLSWY SDPGLAGVSLTGGLSY KEDTKELWAKAGVYYVFFQLELRRVWAGEGSGSVSLALHLQPLRSAAGAAAL
ALTVDLPPASSEARN SAFGFQGRLCHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEPAGLP SPRSEGGSGESEE
SGGSGESEQEERDPAGLLOLRQGMAACLVAQNVLUDGPLINY SDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFQLELR
ALHLQPLRS LALTVDLS FGFQGRLCHLSAGQRLGVHLHTEARARHAWQLTQG
ATVLGLFRVTPEIPAGLPSPRSE

MDSLRPEDTGWY FCASLYFGFPW FAYWGQGTPVTVSSGGEGSGGEESEEGESTIQLIQSPSSLIASVEDRVITTCKASQDV
GTSVAWYQQKPGKAPKLLIMWTSTRHTGVP SRFSGSGSGTDFTFTISSLQPEDIATY YCQQYSIYRSFGQGTKVEKGEGESGE
GGSGGEGSEPKSCDKTHTCPPCPSHTQPLGVFLFPPKPKDQLMISRTPEVICVWVDVSQEDPEVQANWYVDGVEVHNAKTK
PREEQFNSTYRVVSVLTVLHQDWLN GKEYKCKVIN KGLP SSIEKTISKAKGQPREPQVY TLPP SQEEMTKN QUSLTCLVKGFYR
SDIAVEWESNGQPENNYKTTPPVLDSDESFFLY SRLTVDKSRWQEGNVFSCSVLHEALHN HYTQKSLSLSLGKIP KAQAGES
GIAQPQAEGT GEGEIAKA A PAGGEESDPAGLLDLRQGMRAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKE
LWAKAGWYYVFFCLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLP PASSEARNSAFGFQGRILHLSAGQRLGVH
LHTEARARHAWQLTQGATVLGLFRVCPEPAGLPSPRSEGESCGSEESGEIGESEQEERDPAGLLOLRQGMAQLVAQNVLL
IDGPLSWYSDPGLAGVSLTGGLSYKED /YYVFFCLEL] ALHLQPIRS LALTVDLPP
ASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQITQGATVLGLFRVCPEIPAGLP SPRSEGG! s
EQEERDPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSYKEDTKELVWAKAGWY YVFFCLELRRWAGEG
SGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHL SAGQRLGVHLHTEARARHAWQITQGATVLGLFR
VCPEIPAGLPSPRSE

Ver.33 (MEH3 74)
ADIVMTQSPDSLAVSLGERATINCKSSQSLLY SRNQKNYLAWYQQKP GQPPKLLIFWASTRESGVP DRFSGSGFGTDFTLTISS
LQAEDVAVYYCQQYFSYPLTFGC VQLVRS SVKVSCKTSRYTFTEYTIHWY
RQAPGQRL KFKGRVTITVDTS, LRSEDTAVYYC? DEGHAMDYWGQGTL
VTVSSGGEE5GEGEEIGEEESPKSCOKTHTCRPCPSHTQPLGVFLFPPKPKDQLMISRTPEVICVWVDVSQEDPEVQANWY
VDGVEVHNAKTKPREEQANSTYRVVSVLTVLHQDW LNGKEYKCKVSNKGLP SSIEKTISKAKGQPREPQY TLPPSQEEMTK
NQUSLTCLVKGFY QPENNYKTTPPVLI RLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSL
SLGKIPKAQAGEEESAQPQAEGSLGGEETAKATA PAGEGEIDPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGY
SLTGGLSYKEDTKELVVAKAGVYYVFFCLEL ALHLQPLRSAAGAAALALTVDL FGRQGRL
LHLSAGQRLGVHLHTEARARHAWQITQGATVLGLFRVCPEIPAGLP SPRSEGGSCGSGGIGESEESEQEERDPAGLLDLRQG
MFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVWAKAGVYYVFFCLELRRWAGEGSGSVSLALH.QPLRSAA
GAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLPSPRSEGES
GG3GEIGEIGEIEEERDPAGLLDIRQGMFAQLVAQNVLLIDGPLSN Y SDPGLAGVSLTGGLSYKEDTKELVWAKAGVY YVF
FCLEL ALHLQPLR: ALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAW
QLTQGATVLGLFRVCPEIPAGLPSPRSE
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Ver.34 (MEHS 75)
AQIQLVQSGPELKKPGETVKISCKTSGYTFTDY SMHWWNQAPGKGLKW MGWINTETGEPTYTDDFKGRFAFSLETSASTAYL
QINNLKNEDTATYFCARTAVYWGQGTTLTVSSGSTSGSGKP GIGEGSDIQMTQSPSSLIAS GERVSLTCRASQESGSLINLY
QKPDGTIKRLIVAASTLNSGVPKRFSGRRSGSDY SLTISSLESEDFVDYYCLQY SSYPWSFGGGTKLEKGEGASGEAGIGEEE
SEPKSCDKTHTCPPCPSHTQPLGVRLFPPKPKDQLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNS
TYRWSVLTVLHQDWLNGKEYKCKVSNKGLP SSIEKTISKAKGQPREPQW TLPP SQEEMTKNQVSLTCLVKGFYPSDIAVENE
SNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLILSLGKIPKAQAGEEEIAQPOA
EGSLGGGG3AKAAPAGGGGIDPAGLLDLRQGMAAQLVAQNVLUDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVWAKAGY
YYVFFOLELRRVAAGEGSGSVSLALHLQPLRSAAGAAALALTVDLP PASSEARNSAF GFQGRLLHLSAGQRLGVHLHTEARAR
HAWQUTQGATVLGLFRVCPEIPAGLPSPRSEGGSGE3GEIGEGEIEQEERDPAGLLDLRQGMAAQLVAQNVLUDGRLSWY
SDPGLAGVSLTGGLSYKEDTKELVVAKAGVYYVFFCLELRRVWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN
SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGGSGESGEIGEIGEEQEERDP
AGLLDLRQGMAAQLVAQNVLUDGPLINYSDPGLAGVSLTGGLSYKEDTKELWAKAGW YVFFCLELRRWAGEGSGSVSLAL
HLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGL
PSPRSE

Ver.35 (MEH3S 76)

EIVLTQSPGTLSLSP GERATLSCRASQSVSSSY LAWY QQKPGQAPRLLIY GASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVY

YOQQYHHSPLTFGGGTKVEKGEGGSGEEESGEEESEVQLVESGEELVQPGGSLRLSCAASGFTFSSY SVNWVRQAPGKG

D TISRONAKNSLYLQMNSLRAEDTAVYY CARGGHGYFDLWGRGTLVTVSSGEGGIGEEES
GGGGSEPKSCDKTHTCRPCPSHTQPLGVRLFPPKPKDQLMISRTPEVTCVWWDVSQEDPEVQFNWYVDGVEVHNAKTKPREE
QFNSTYRVVSVLTVLHQDWLNGKEY KKVSNKGLPSSIEKTISKAKGQPREPQWY TLPPSQEEMTKNQUSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVLHEALHVHYTQKLSLSLGKSP (AQAGGGESA

QPQAEGSLGGGGAKASAPAGEGEIDPAGLLDLRQGMFAQLVAQNVLLIDGPLINYSDPGLAGVSITGGLSYKEDTKELW

AKAGVYYVFFCLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLP PASSEARNSAFGFQGRLLHLSAGQRLGVHLHT

EARARHAWQLTQGATVL GLFRVCPEPAGLPSPRSEGGSGESGESGESGESEQEERDPAGLLOLRQGMFAQLVAQNVLLIDG
PLSWYSDPGLAGVSLTGRLSYKEDTKELWAKAGVYYVFFCLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPAS

SEARNSAFGRQGRLLHLSAGQRLGVHLHTEARARHAWQLIQGATVLGLFRVCPEPAGLP SPRSEGG SGGSGEIGEIEE5E)
'EERDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFCLELRRWAGEGSGS
VSLALHLQPLRSAAGAAALALTVDLP PASSEARN SAFGFQGRLLHL SAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCP

EIPAGLPSPRSE

LEW

Edllg

Ver.38 (MBS 79)

ZIHSd 10-2018-0119135

Ver.36 (HEH2 77)

QSVLTQPPSASGTPGQRVTISCTGSSSNIGNN DVINYQQLPGTAPKLLIY DDNKRPSGVP DRFSGSKSGTSASLAISGLRSEDE
ADYYQGSWDASLNAYVFGGGTKLTVLGGGGGSCEGEESGEEGSEVQLLESGEGLVQPGGSLRLSCAASGFTFSNYDMSNVR
QAPGKGLEWVSGISHSSGSKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY YCAKDATPRPLKPFDYWGQGTLVIVSS
GGGGGEEEIEEEEEPKSCOKTHTCPPCPSHTQPLGVFLFPPKPKDQLMISRTPEVICVWVDVSQEDPEVQFNWYVDGVE
VHNAKTKPREEQFNSTYRWSVLTVLHQDW LN GKEYKCKVSNKGLP SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSLSLGKS?
KAQAGGGGAQPQAESSLGGEGSAKASAPAGGGGSDPAGLLDLRQGMAAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGL
SYKED YYVFFCLEL! ALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSA
GQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRIEGESGEIGEIGEIGESEQEERDPAGLLDLRQGMFAQ
LVAQNWLLIDGPLSWY SDPGLAGVSLTGGLSY KEDTKELVVAKAGVYYVFFCLELRRVWAGEGSGSVSLALHLQPLRSAAGAAA
LALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATWLGLFRVCPEIPAGLP SPRSEGGSGESG
GSGGESGESEQEERDPAGLLDLRQGMAAQLVAQNVLLIDGPLSWY SDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFCLEL
RRWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLP PASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQ
GATVLGLFRVCPEIPAGLPSPRSE

Ver.37 (MEHS 78)
DIVMTQSPLSNPVTPGEPASISCRISKSLLHSNGITY FANY LQKPGQSPQLLIYQMSNLASGVP DRFSGSGSGTDFTLRISRVEA
EDVGVYYCAQNLELPPTRGQGTKVEIKRAGGGGSCEGESGEEGESEVQLVESGAGLVQPGGSMRLSCVASGFPFSNYWMN
WVRQAPGKGLEWVGERLKSNNYTTHYAESVKGRFTISRDDSKNSLYLQMNSLKTEDTAVYYCTRHYYFDYWGQGTLVIVSS
GGGGIGEEEIEEEESEPKSCDKTHTCPPCPSHTQPLGVFLFPPKPKDQLMISRTPEVICVWVDVSQEDPEVQANWYVDGVE
VHNAKTKPREEQANSTYRVVSVLTVLHQDW LN GKEYKCKVSNKGLPSSIEKTISKAKGQPREPQUY TLPPSQEEMTKNQVALT
CLVKGFYPSDIAVEWESN GQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSLSLGKS
KAQAGGGEIAQPQAEGSLEGGGSAKAAPAGEGGSDPAGLLDLRQGMAAQLVAQNVLLIDGPLINYSDPGLAGVSLTGGL
SYKED ALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSA
GQRLGVHLHTEARARHAW QLTQGATVLGLFRVCPERAGLP SPRSEGE SGEIGEIGEIGESEQEERDPAGLLOLAQGMFAQ
LVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVWAKAGVYYVFFCLELRRVWAGEGSGSVSLALHLQPLRSAAGAAA
LALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGGSGGSG
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RRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQUQ
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AEVQULESGGGLVQPGGSLRLSCAASGFTFSSY DMSWVRQAPGKSLEWVATISDAGGYIYYSD: IMQ QSVITQ! GQSITISCTGT LTISGLQAE
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GEIGEEESPUSCDKTHTCRPCRSHTQPLGVFLFPPKPKDQUMISRTPEVICVWVDVSQEDPEVQANWYVDGVEVHNAKTK GGGGSGEGEIGEGESEKSCDKTHTCOPLPSHTQPLGVFLPPKPKDQLMISRTPEVICVWWDVSQEDPEVQANWYVDGVE
PREEQANSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQUY TLAPSQEEMTKNQUSLTCLVKGRYR VHNAKTKPREEQFNSTYRVWSVLTVLHQDW LN GKEYKCKVSNKGLP SSIEKTISKAKGQPREPQVY TLPPSQEEMTKNQUSLT
SDIAVEWESNGQPENNYKTTPRVLDSDESFFLY SRLTVDKSRWQEGNVFSCSVLHEALHNHY TQKSLSLILGKIKAQAGES CLVKGRYPSDIAVEWESNGQPENNYKTTPRVLDSDESFFLY SRUTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLLILGKS
GSAQPQAEGSLGGGGIAKA A PAGGGGSDPAGLLDLRQGMRAQLVAQNVLUDGPLSWY SDPGLAGVSLTGGLSYKEDTKE  KAQAGGGGSAQPQAEGSLGGGGSAKA SAPAGGEGSDPAGLLDLRQGMAAQLVAQNVLLIDGPLINYSDPGLAGVSLTGGL
YVFFCLELS ALHLQPLRSAAGAAALALTVDLPPASSEA| JGRLLHLSAGQRLGVH  SYKED YYVFFCLEL] ALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLIA
LHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGGSGESGESGESGESEQEERDPAGLLOLRQGMAQLVAQNWLL GQRLGVHLHTEARARHAW QLTQGATVLGLFRVCPEPAGLP SPRSEGG SGG SGE GG SGESEQEERDPAGLLOLRQGMFAQ
IDGPLIWY SDPGLAGVSLTGELSY KEDTKELVVAKAGVYYVFFCLELRRVVAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPP LVAQNVLLIDGRLSWYSDPGLAGVSLTGGLSYKEDTKELVY YYVFFCLEL ALHLQPLRSAA
35 LALTVDLPPASSEARNSAFGRQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGGSEESE

ASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQUTQGATVLGLFRVCPEIPAGLP SPRSEGG SG GGG 3GES
EQEERDPAGLLDLRQGMFAQLVAQNVLLIDGPLINYSDPGLAGVSLTGGLSYKEDT YVFFCLELI G3GGSGESEQEERDPAGLLDLRQGMAAQLVAQN WL LIDGPLSWY SDPGLAGVSLTGGLSY KEDTKELVWAKAGVYYVFFCLEL
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SGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQITQGATVLGLFR LALHLQPLR! LALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQITQ
VCPEIPAGLPSPRSE GATVLGLFRVCPEIPAGLPSPRSE
Ver.39 (HEHS 80) Ver4l (MEHE 82)

EIVLTQSPATLSLSPGERATLSCSA SSSISYMHWFQQRPGQSPRRWIY DTSKLASGVPARFSGSGSGTDYTLTISSLEPEDRATYY  QAVLTQPASVSGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYEVSKRP SGIPERFSGSN SGNTATLTISRVEAGD
CHQRTSYPLTFGQGTKL JRQLVQ KASGYTF QAPGQGL EADYYOQWDSSSD KLT AIMQLVQ K RFTSYGISAV
EWIGRIAPGSGTTYYNEVFKGRVTITVDKSTSTAY MELSSLRSEDTAVY FCARGDYGSYWGQGTLVTVSSGG G GGGSGE  RQAPGQGLEWMGWNISGYNGETNYAETLQGRLTLTTDTSTSTAY MELGSLRPDDTAVYYCTRDGHSPYFDYWGQGTLVTVSS
GGSEPKSCDKTHTCP PCP SHTQPLGVFLFPPKPKDQLMISRTPEVICVWDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQF GGGGSGGEEIGEEESEPKSCDKTHTIP PCP SHTQPLGVFLFPPKPKDQLMISRTPEVICVWWDVSQEDPEVQFNWYVDGVE
NSTYRWSVLTVLHQDW LN GKEYKCKVSNKGLP SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVWKGFYPSDIAVE  VHNAKTKPREEQFNSTYRVWSVLTVLHQDWINGKEYKCKVSNKGLP SSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLT
'WESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGN VFSCSVLHEALHNHYTQKSLSLSLGKSPKAQAGEGGSAQP CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRWQEGN VFSCSVLHEALHNHYTQKSLSLSLGKS®
QAEGSLGGGGSAKASA PAGEGESDPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSYKEDTKELWAKA KAQAGGGGSAQPQAEGSLEGEEIAKA A PAGGEGSDPAGLLDLRQGMAAQLVAQNVLLDGPLINY SDPGLAGVSLTGGL
GVYYVFFCLELRRVWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQRLGVHLHTEAR  SYKED YVFFCLELI ALHLQPLR! LALTVDLI FQGRLLHLSA
ARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGGSGGIGG GG SGESEQEERDPAGLLOLRQGMRAQLVAQNWLLIDGPLS  GQRLGVHLHTEARARHAW QLTQGATVLGLFRVCPEPAGLP SPRSEGG SGGSGESGGIGESEQEERDPAGLLDLRQGMFAQ
'WYSDPGLAGVSLTGGLSYKEDTKELWAKAGWY YVFFCLELRRVWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEA  LVAQNWLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFCLELRRWAGEGSGSVSLALHLQPLRSAAGAAA
RNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAGLP SPRIEGGSGESGEIGEIGESEQER LALTVDLPPASSEARN SAFGRQGRILHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPAGLP SPRIEGG SGE5E
DPAGLLDLRQGMFAQLVAQNVLLIDGPLINY SDPGLAGVSLTGGLSY KEDTKELVWWAKAGVYYVFFCLELRRWAGEGSGSVSL G3GGSGGSEQEERDPAGLLDLRQGMAQLVAQNVLLDGPLSWY SDPGLAGVSLTGGLSY KEDTKELVWAKAGVYYVFFCLEL
ALHLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEIPA RRWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLP PASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARHAWQUQ
GLPSPRSE GATVLGLFRVCPEIPAGLPSPRSE

Ver.42 (METS 83)
DIVMTQSQKFMSTTVGDRVSITCKASQSVGSAVENY QQKPGQSPKLLIYSASTRYTGVP DRFTGSGSGTDFTLITINMQSDD
LADYFCHQYSRYPLSFGSGTKL /QLQQSGPEL KISCKASDYSFTGYFMNWVMQ
SQEKSLEWIGRINPFNGDAFYNQKFKGKATLTVDKSSNTAHMELRSLTSEDSAVYYCARLDYRGYFFDYWGQGTTLTVSSGEE
GIGCEESCEEGSEPKSCDKTHTCP POP SHTQPLGVRLFPPKPKDQLMISRTPEVICVWWDVSQEDPEVQFNWYVDGVEVHN
AKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLP SSIEKTISKAKGQPREPQWY TLPPSQEEMTKNQUSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVLHEALHNHYTQKSLSLSLGKSPKAQ
AGGGGSAQPOAEGSLGGEEIAKASAPAGEGEIDPAGLLDLRQEMFAQLVAQNVLLIDGPLINYSDPGLAGVSLTGGLSYK
EDTK NYVFFCLEL! ALHLQPLRSAAGAAALALTVDLPPASSEARN SAFGFQGRLLHLSAGQR
LGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRSEGESGG 3G E3GESGE SEQEERDPAGLLDLRQGMAQLVA
QNVLLIDGPLINYSDPGLAGVSLTGGLSYKEDTKELWA YVFFCLELS LHLQPLI LAL
TVDLPPASSEARN SAFGFQGRLLHL SAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVCPEPAGLP SPRIEGE IGE5EES
GGSGGSEQEERDPAGLLDLRQGMAAQLVAQNMLLIDGPLSWY SDPGLAGVSLTGGLSYKEDTKELVVAKAGVYYVFFCLELRR

ALHQPLR LALTVDLI FGFQGRLLHLSAGQRLGVHLHTEARARHAWQLIQGAT
'VLGLFRVCPEIPAGLPSPRSE

EEE

<110> Genexine, Inc.

<120> 4-1BBL VARIANT AND FUSED PROTEIN COMPRISING SAME
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<130> FPD/201804-0015

<150>

<151> 2017-04-24

<160> 83

<170> KoPatentIn 3.0

<210> 1
<211> 254
<212> PRT

<213> Artificial Sequ

<220><223> wild type

<400> 1

Met

1

Pro

Leu

65

Pro

Pro

Asp

Phe

145

Glu Tyr Ala Ser Asp
5

Ala Pro Arg Ala Arg

20
Gly Leu Leu Leu Leu
35
Ala Cys Pro Trp Ala
50

Ala Ser Pro Arg Leu

70
Ala Gly Leu Leu Asp

85

Gln Asn Val Leu Leu
100

KR 10-2017-0052411

ence

human 4-1BBL

Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro

10 15

Ala Cys Arg Val Leu Pro Trp Ala Leu Val

25 30

Leu Leu Leu Ala Ala Ala Cys Ala Val Phe

40 45

Val Ser Gly Ala Arg Ala Ser Pro Gly Ser

95 60

Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp

75

80

Leu Arg Gln Gly Met Phe Ala Gln Leu Val

90 95

Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp

105 110

Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu

115

120 125

Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe

130

135 140

GIn Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser

150

155

160

Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala
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165
Ala Ala Leu Ala Leu
180
Arg Asn Ser Ala Phe
195
Gly Gln Arg Leu Gly
210
Ala Trp Gln Leu Thr

225

Thr Pro Glu Ile Pro

245
<210> 2
<211> 309
<212> PRT
<213> Artificial
<220><223>
<400> 2

Met Asp Gln His Thr

1 5

Pro Ala Gly Thr Ser
20

Gly Leu Leu Ala Asp

35
Asn Ala Ala Leu Pro
50

Asp Arg Glu Ala A

o

65
Pro Lys Leu Tyr Gly
85
Ala Cys Val Pro Ile

100

Ile Thr Thr Ser Pro

170

Thr Val Asp Leu Pro
185
Gly Phe Gln Gly Arg
200
Val His Leu His Thr
215

Gln Gly Ala Thr Val

230

Ala Gly Leu Pro Ser

250

Sequence

wild type mouse 4-1BBL

Leu Asp Val Glu Asp

10

Cys Pro Ser Asp Ala
25

Ala Ala Leu Leu Ser

40
Thr Asp Ala Ala Tyr
55
Trp Pro Pro Ala Leu
70

Leu Val Ala Leu Val

90
Phe Thr Arg Thr Glu

105

Pro

Leu

Leu

235

Pro

Thr

Asp

Pro

Asn

75

Leu

Pro

175
Ala Ser Ser Glu Ala
190
Leu His Leu Ser Ala
205

Ala Arg Ala Arg His
220

Gly Leu Phe Arg Val

240

Arg Ser Glu

Ala Asp Ala Arg His
15
Leu Leu Arg Asp Thr
30

Thr Val Arg Pro Thr

45
Ala Val Asn Val Arg
60

Phe Cys Ser Arg His

80
Leu Leu Leu Ile Ala

95

Arg Pro Ala Leu Thr

110

Asn Leu Gly Thr Arg Glu Asn Asn Ala Asp Gln
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Val Thr

130
Ser Pro
145

Asn Thr

Leu Ser

Asp Ser

Thr Phe

210
Leu Gln
225

Val Glu

Trp Ser

Leu Arg

Leu Ser
290
Asp Asn
305
<210>
<211>
<212>

<213>

<220><223>

<400>

Met Glu

115

Pro Val Ser

Val Phe Ala

Thr Leu Asn
165

Gln Gly Leu

180
Pro Gly Leu
195

Thr Asn Thr

Ala Lys Pro

Leu Phe Pro

245

GIn Leu Leu
260

Ala Tyr Leu

275

Tyr Pro Asn

Pro Trp Glu

3

254

PRT
Artificial

human

3

Tyr Ala Ser

His Ile

135
Lys Leu
150

Trp His

Arg Tyr

Tyr Tyr

Gly His

215

Gln Val

230

Cys Ser

Leu Leu

His Gly

Thr Thr

295

Sequence

120

Gly Cys Pro

Leu Ala Lys

Ser Gln Asp
170

Glu Glu Asp

185
Val Phe Leu
200

Lys Val Gln

Asp Asp Phe

Met Glu Asn

250

125

Asn Thr Thr Gln

140

Asn Gln Ala Ser

Gly Ala Gly Ser

Lys Lys Glu Leu

190

Glu Leu Lys Leu

205

Gly Trp Val Ser

220

Asp Asn Leu Ala

Lys Leu Val Asp

Lys Ala Gly His Arg Leu Ser

265
Ala Gln Asp
280

270

Ala Tyr Arg Asp

285

Ser Phe Gly Leu Phe Leu Val

300

4-1BBL mutein(Q146C/T241C)

GIn Gly

Leu Cys

160

Ser Tyr

175

Val Val

Ser Pro

Leu Val

Leu Thr

240

Arg Ser

255

Val Gly

Trp Glu

Lys Pro

Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro
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1 5

10

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val

20
Ala Gly Leu Leu Leu
35
Leu Ala Cys Pro Trp

50

25

Leu Leu Leu Leu
40

Ala Val Ser Gly

55

Ala

Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro

65
Pro Ala Gly Leu Leu
85
Ala Gln Asn Val Leu
100

Pro Gly Leu Ala Gly

Asp Thr Lys Glu Leu

130

Phe Cys Leu Glu Leu

145

Val Ser Leu Ala Leu
165

Ala Ala Leu Ala Leu

Arg Asn Ser Ala Phe
195

Gly Gln Arg Leu Gly

210
Ala Trp GIn Leu Thr
225
Cys Pro Glu Ile Pro
245

<210> 4

70

Asp Leu Arg Gln

Leu Ile Asp Gly

105

Val Ser Leu Thr
120

Val Val Ala Lys

135

Arg Arg Val Val
150

His Leu GIn Pro

Thr Val Asp Leu

Gly
90

Pro

Gly

Leu Pro

Ala Ala

Arg Ala

60

Glu Leu

75

Met Phe

Leu Ser

Gly Leu

Gly Val

140

Pro Ala

Gly Phe Gln Gly Arg Leu Leu

200

Val His Leu His

215
GIn Gly Ala Thr
230

Ala Gly Leu Pro

Thr

Val

Ser

250

Glu Ala

220
Leu Gly
235

Pro Arg

15
Trp Ala Leu Val
30
Cys Ala Val Phe
45

Ser Pro Gly Ser

Ser Pro Asp Asp

80
Ala Gln Leu Val
95
Trp Tyr Ser Asp
110
Ser Tyr Lys Glu
125

Tyr Tyr Val Phe

Gly Ser Gly Ser

Ser Ser Glu Ala
190

His Leu Ser Ala

205

Arg Ala Arg His

Leu Phe Arg Val
240

Ser Glu
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<211>

<212>

<213>

<220><223>

<400> 4

Met Glu Tyr
1

Pro Ala Pro

Ala Gly Leu
35
Leu Ala Cys
50
Ala Ala Ser
65

Pro Ala Gly

Ala Gln Asn

Pro Gly Leu

115

Asp Thr Lys
130

Phe Gln Leu

145

Val Ser Leu Ala Leu His

254

PRT

human

Ala Ser

Arg Ala

20

Leu Leu

Pro Trp

Pro Arg

Leu Leu

85

Val Leu

100

Ala Gly

Glu Leu

Glu Leu

165

Artificial Sequence

4-1BBL mutein(A232C/1244C)

Asp Ala Ser

Arg Ala Cys

Leu Leu Leu
40
Ala Val Ser
55
Leu Arg Glu
70

Asp Leu Arg

Leu Ile Asp

Leu Asp Pro

10

Arg Val Leu
25

Leu Ala Ala

Gly Ala Arg

Gly Pro Glu
75

Gln Gly Met

90
Gly Pro Leu

105

Glu Ala Pro

Pro Trp Ala
30
Ala Cys Ala
45
Ala Ser Pro
60

Leu Ser Pro

Phe Ala Gln

Ser Trp Tyr

110

Val Ser Leu Thr Gly Gly Leu Ser Tyr

120

Val Val Ala
135

Arg Arg Val

150

Ala Ala Leu Ala Leu Thr Val Asp

180

Lys Ala Gly

Val Ala Gly

155

170
Leu Pro Pro

185

125
Val Tyr Tyr
140

Glu Gly Ser

Leu Gln Pro Leu Arg Ser Ala Ala

Ala Ser Ser

190

Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu

195

Gly Gln Arg Leu Gly Val His

200

205

Leu His Thr Glu Ala Arg Ala
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Trp

15

Leu

Val

Asp

Leu

95

Ser

Lys

Val

Ser

Arg

Pro

Val

Phe

Ser

Asp

80

Val

Asp

Phe

Ser

160

Ala

His
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210 215 220

Ala Trp Gln Leu Thr Gln Gly Cys Thr Val Leu Gly Leu Phe Arg Val

225 230 235 240

Thr Pro Glu Cys Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

245 250
<210> 5
<211> 254
<212> PRT

<213> Artificial Sequence

<220><223>  human 4-1BBL mutein(V140C/F199C)

<400> 5

Met Glu Tyr Ala Ser Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro
1 5 10 15

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val Leu Pro Trp Ala Leu Val

20 25 30

Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala Ala Ala Cys Ala Val Phe
35 40 45
Leu Ala Cys Pro Trp Ala Val Ser Gly Ala Arg Ala Ser Pro Gly Ser
50 55 60
Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp
65 70 75 80
Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val
85 90 95

Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp

100 105 110
Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu
115 120 125
Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Cys Tyr Tyr Val Phe
130 135 140
Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser
145 150 155 160

Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala
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165

Ala Ala Leu Ala Leu
180
Arg Asn Ser Ala Phe
195
Gly Gln Arg Leu Gly
210

Ala Trp Gln Leu Thr
225

Thr Pro Glu Ile Pro

245
<210> 6
<211> 205
<212> PRT
<213> Artificial
<220><223> human
<400> 6

Ala Cys Pro Trp Ala

1 5

Ala Ser Pro Arg Leu
20

Ala Gly Leu Leu Asp

35
GIn Asn Val Leu Leu
50
Gly Leu Ala Gly Val
65

Thr Lys Glu Leu Val

85
Gln Leu Glu Leu Arg

100

170

Thr Val Asp Leu Pro Pro Ala Ser
185

Gly Cys Gln Gly Arg Leu Leu His
200 205

Val His Leu His Thr Glu Ala Arg

215 220
Gln Gly Ala Thr Val Leu Gly Leu
230 235

Ala Gly Leu Pro Ser Pro Arg Ser

250

Sequence

4-1BBL extracellular domain

Val Ser Gly Ala Arg Ala Ser Pro
10
Arg Glu Gly Pro Glu Leu Ser Pro
25

Leu Arg Gln Gly Met Phe Ala Gln

40 45
Ile Asp Gly Pro Leu Ser Trp Tyr
55 60
Ser Leu Thr Gly Gly Leu Ser Tyr
70 75
Val Ala Lys Ala Gly Val Tyr Tyr
90
Arg Val Val Ala Gly Glu Gly Ser

105

175

Ser Glu
190

Leu Ser

Ala Arg

Phe Arg

Asp Asp
30

Leu Val

Ser Asp

Lys Glu

Val Phe
95
Gly Ser

110
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Val

240

Pro

Asp

80

Phe

Val
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Ser Leu Ala Leu
115
Ala Leu Ala Leu
130
Asn Ser Ala Phe
145

Gln Arg Leu Gly

Trp Gln Leu Thr

His Leu Gln Pro Leu Arg
120
Thr Val Asp Leu Pro Pro
135
Gly Phe Gln Gly Arg Leu
150
Val His Leu His Thr Glu
165 170

Gln Gly Ala Thr Val Leu

Ser Ala Ala Gly Ala Ala
125
Ala Ser Ser Glu Ala Arg
140
Leu His Leu Ser Ala Gly
155 160
Ala Arg Ala Arg His Ala
175

Gly Leu Phe Arg Val Thr

180 185 190

Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

195 200 205
<210> 7
<211> 157
<212> PRT
<213> Artificial Sequence
<220><223> human 4-1BBL extracellular core domain
<400> 7

Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln
1 5 10 15
Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly

20 25 30

Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr
35 40 45
Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Gln
50 55 60
Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser
65 70 75 80
Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
85 90 95

Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn

100 105 110
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Ser Ala Phe Gly Phe
115
Arg Leu Gly Val His
130

Gln Leu Thr Gln Gly

145

<210> 8
<211> 205
<212> PRT

<213> Artificial

<220><223> human

<400> 8
Ala Cys Pro Trp Ala
1 5
Ala Ser Pro Arg Leu
20
Ala Gly Leu Leu Asp
35
GIn Asn Val Leu Leu
50

Gly Leu Ala Gly Val

65

Thr Lys Glu Leu Val

85
Cys Leu Glu Leu Arg

100
Ser Leu Ala Leu His
115

Ala Leu Ala Leu Thr

130

Asn Ser Ala Phe Gly

145

Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln
120 125
Leu His Thr Glu Ala Arg Ala Arg His Ala Trp
135 140
Ala Thr Val Leu Gly Leu Phe Arg

150 155

Sequence

4-1BBL mutein(Q146C/T241C) extracellular domain

Val Ser Gly Ala Arg Ala Ser Pro Gly Ser Ala
10 15
Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro
25 30
Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala
40 45
Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro
55 60

Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp

70 75 80
Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe
90 95
Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val
105 110
Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala
120 125
Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg

135 140

Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly

150 155 160
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Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala
165 170 175
Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Cys
180 185 190

Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

195 200 205
<210> 9
<211> 157
<212> PRT

<213> Artificial Sequence

<220><223> human 4-1BBL mutein(Q146C/T241C) extracellular core domain

<400> 9
Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln
1 5 10 15
Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly
20 25 30
Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr
35 40 45

Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Cys

50 55 60
Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser
65 70 75 80
Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
85 90 95
Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn
100 105 110
Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln

115 120 125

Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp
130 135 140
Gln Leu Thr GIn Gly Ala Thr Val Leu Gly Leu Phe Arg

145 150 155

_41_
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<210> 10
<211> 205
<212> PRT
<213>
<220><223>
<400> 10

Ala Cys Pro Trp
1

Ala Ser Pro Arg

20
Ala Gly Leu Leu
35
GIn Asn Val Leu
50
Gly Leu Ala Gly
65

Thr Lys Glu Leu

GIn Leu Glu Leu
100
Ser Leu Ala Leu
115
Ala Leu Ala Leu
130

Artificial Sequence

Ala Val Ser Gly
5

Leu Arg Glu Gly

Asp Leu Arg Gln
40
Leu Ile Asp Gly
55
Val Ser Leu Thr
70
Val Val Ala Lys

85

Arg Arg Val Val
His Leu GIn Pro

120
Thr Val Asp Leu

135

Ala Arg Ala Ser
10

Pro Glu Leu Ser

25
Gly Met Phe
Pro Leu Ser Trp
60
Gly Gly Leu Ser
75
Ala Gly Val Tyr

90

Ala Gly Glu
105

Leu Arg Ser
Pro Pro Ala Ser

140

Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His

145

Gln Arg Leu Gly

Trp Gln Leu Thr
180
Pro Glu Cys Pro

195

150

Val His Leu His

165

GIn Gly Cys Thr

Ala Gly Leu Pro

200

155

Thr Glu Ala Arg

170
Val Leu Gly Leu
185

Ser Pro Arg Ser

human 4-1BBL mutein(A232C/1244C) extracellular domain

Pro Gly Ser Ala
15

Pro Asp Asp Pro

30
GIn Leu Val Ala
45
Tyr Ser Asp Pro
Tyr Lys Glu Asp
80
Tyr Val Phe Phe

95

Ser Gly Ser Val

110

Gly Ala Ala

125

Ser Glu Ala Arg

Leu Ser Ala Gly
160

Arg His Ala

175
Phe Arg Val Thr
190
Glu

205

_42_
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<210> 11
<211> 157
<212> PRT

<213> Artificial Sequence

<220><223>
<400> 11

Gly Leu Leu

1

Asn Val Leu

Leu Ala Gly

35

Lys Glu Leu
50

Leu Glu Leu

65

human

Asp Leu

Leu Ile
20

Val Ser

Val Val

Arg Arg Val Val Ala

Asp Gly Pro

Ala Lys Ala

Gln Pro Leu

Asp Leu Pro

10

Leu Ser Trp Tyr

25

Leu Thr Gly Gly Leu Ser Tyr

Gly Val Tyr Tyr

60

Gly Glu Gly Ser

75

Arg Ser Ala Ala

90

Pro Ala Ser Ser

105

Leu His Thr Glu Ala Arg Ala

140

Gln Gly Cys Thr Val Leu Gly Leu Phe

Leu Ala Leu His Leu
85
Leu Ala Leu Thr Val
100

Ser Ala Phe Gly Phe
115

Arg Leu Gly Val His

130

Gln Leu Thr

145

<210> 12

<211> 205

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 12

human 4-1BBL mutein(V140C/F199C) extracellular domain

155

4-1BBL mutein(A232C/1244C) extracellular core domain

Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln

15
Ser Asp Pro Gly
30
Lys Glu Asp Thr
45

Val Phe Phe Gln

Gly Ser Val Ser

80

Gly Ala Ala Ala
95
Glu Ala Arg Asn
110

Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln

125

Arg His Ala Trp

Arg

_43_
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Ala Cys Pro Trp

1
Ala Ser Pro Arg
20

Ala Gly Leu Leu

35
GIn Asn Val Leu
50
Gly Leu Ala Gly
65

Thr Lys Glu Leu

Gln Leu Glu Leu

100

Ser Leu Ala Leu
115
Ala Leu Ala Leu
130
Asn Ser Ala Phe
145

Gln Arg Leu Gly

Trp Gln Leu Thr

180

Pro Glu Ile Pro

195
<210> 13
<211> 157
<212> PRT
<213>
<220><223>
<400> 13

Ala Val Ser Gly Ala Arg Ala Ser Pro

5

10

Leu Arg Glu Gly Pro Glu Leu Ser Pro

25

Asp Leu Arg Gln Gly Met Phe Ala Gln

40

45

Leu Ile Asp Gly Pro Leu Ser Trp Tyr

55
Val Ser Leu Thr
70
Val Val Ala Lys
85

Arg Arg Val Val

His Leu GIn Pro
120
Thr Val Asp Leu

135

60

Gly Gly Leu Ser Tyr

75

Ala Gly Cys Tyr Tyr

90

Ala Gly Glu Gly Ser

105

Leu Arg Ser Ala Al

o

125

Pro Pro Ala Ser Ser

140

Gly Cys Gln Gly Arg Leu Leu His Leu

150
Val His Leu His
165

GIn Gly Ala Thr

Ala Gly Leu Pro

200

Artificial Sequence

155

Thr Glu Ala Arg Ala

170

Val Leu Gly Leu Phe

185

Ser Pro Arg Ser Glu

205

Gly Ser Ala
15
Asp Asp Pro
30

Leu Val Ala

Ser Asp Pro

Lys Glu Asp

80

Val Phe Phe
95

Gly Ser Val

110

Glu Ala Arg

Ser Ala Gly

Arg His Ala

175

Arg Val Thr

190

human 4-1BBL mutein(V140C/F199C) extracellular core domain
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Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln
1 5 10 15

Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly

20 25 30
Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr
35 40 45
Lys Glu Leu Val Val Ala Lys Ala Gly Cys Tyr Tyr Val Phe Phe Gln
50 55 60
Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser
65 70 75 80
Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala

85 90 95

Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn
100 105 110
Ser Ala Phe Gly Cys Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln
115 120 125
Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp
130 135 140

GIn Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg

145 150 155
<210> 14
<211> 155
<212> PRT

<

213> Artificial Sequence

<220><223> human 4-1BBL mutein(Q146C/T241C) extracellular core

domain(deletion of N,C-terminal amino acid residues)
<400> 14
Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn
1 5 10 15
Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu
20 25 30

Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys
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35 40 45

Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Cys Leu
50 55 60
Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser Leu
65 70 75 80
Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu
85 90 95
Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn Ser
100 105 110

Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg

115 120 125
Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln
130 135 140

Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe

145 150 155
<210> 15

<211> 155

<212> PRT

<213> Artificial Sequence

<220><223> human 4-1BBL mutein(A232C/1244C) extracellular core

domain(deletion of N,C-terminal amino acid residues)
<400> 15

Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn

1 5 10 15
Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu
20 25 30
Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys
35 40 45
Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Gln Leu
50 55 60

Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser Leu

_46_

ZIHSd 10-2018-0119135



65

70 75

80

Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu

85

90

95

Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn Ser

100

105

110

Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg

115

120

125

Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln

130

Leu Thr Gln Gly Cys

135

Thr Val Leu Gly Leu Phe

150 155

Sequence

140

human 4-1BBL mutein(V140C/F199C) extracellular core

domain(deletion of N,C-terminal amino acid residues)

145

<210> 16

<211> 155

<212> PRT

<213> Artificial
<220><223>

<400> 16

Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val

1 5
Val Leu Leu Ile Asp
20

10
Gly Pro Leu Ser Trp Tyr

25

Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr

35
Glu Leu Val Val Ala
50
Glu Leu Arg Arg Val

65

40
Lys Ala Gly Cys Tyr Tyr
95
Val Ala Gly Glu Gly Ser

70 75

Ser Asp

Lys Glu

45

Val Phe
60

Gly Ser

Ala Leu His Leu GIn Pro Leu Arg Ser Ala Ala Gly Ala

85

90

Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser

Glu Ala

Ala Gln Asn
15

Pro Gly Leu

30

Asp Thr Lys

Phe Gln Leu

Val Ser Leu

80

Ala Ala Leu
95

Arg Asn Ser
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=T

100 105 110
Ala Phe Gly Cys Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg
115 120 125
Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln
130 135 140

Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe

145 150 155
<210> 17

<211> 34

<212> PRT

<213> Artificial Sequence

<220><223> human 4-1BBL N-terminal extension domian

<400> 17
Ala Cys Pro Trp Ala Val Ser Gly Ala Arg Ala Ser Pro Gly Ser Ala
1 5 10 15

Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro

20 25 30
Ala Gly
<210> 18
<211> 16
<212> PRT

<213> Artificial Sequence
<220><223> human 4-1BBL C-terminal extension domian
<400> 18

Arg Val Thr Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

1 5 10 15
<210> 19
<211> 175
<212> PRT

<213> Artificial Sequence
<220><223> human 4-1BBL mutein(Q146C/T241C) fragment(deletion of N-termianl

amino acid residues)
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<400> 19
Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu
1 5 10 15
Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser
20 25 30

Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys

35 40 45
Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val
50 55 60
Phe Phe Cys Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly
65 70 75 80
Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly
85 90 95
Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu

100 105 110

Ala Arg Asn Ser Ala Phe Gly Phe GIn Gly Arg Leu Leu His Leu Ser
115 120 125
Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg
130 135 140
His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg
145 150 155 160

Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

165 170 175
<210> 20
<211> 175
<212> PRT

<213> Artificial Sequence

<220><223> human 4-1BBL mutein(A232C/1244C) fragment(deletion of N-termianl
amino acid residues)

<400> 20

Asp Pro Ala Gly Leu Leu Asp Leu Arg GIn Gly Met Phe Ala Gln Leu

1 5 10 15

_49_



Val Ala GIn Asn Val
20
Asp Pro Gly Leu Ala

35

Glu Asp Thr Lys Glu
50
Phe Phe Gln Leu Glu
65

Ser Val Ser Leu Ala

85
Ala Ala Ala Leu Ala

100

Ala Arg Asn Ser Ala

115
Ala Gly Gln Arg Leu
130
His Ala Trp Gln Leu
145

Val Thr Pro Glu Cys

165
<210> 21
<211> 175
<212> PRT
<213> Artificial
<220><223> human
amino acid
<400> 21

Asp Pro Ala Gly Leu

1 5

Leu Leu Ile Asp
25
Gly Val Ser Leu

40

Leu Val Val Ala
55
Leu Arg Arg Val
70

Leu His Leu Gln

Leu Thr Val Asp
105

Phe Gly Phe Gln

120
Gly Val His Leu
135
Thr Gln Gly Cys
150

Pro Ala Gly Leu

Sequence

Gly Pro Leu Ser Trp Tyr Ser

Thr

Lys

Val

Pro

90

Leu

30

Gly Gly Leu Ser Tyr Lys

75

Leu

Pro

Gly

60

Arg

Pro

Gly Arg Leu

His

Thr

Pro

170

Thr

Val
155

Ser

140

Leu

Pro

45

Val Tyr Tyr Val

Glu Gly Ser Gly

Ser Ala Ala Gly

Ala Ser Ser Glu
110

Leu His Leu Ser

125

Ala Arg Ala Arg

Gly Leu Phe Arg
160
Arg Ser Glu

175

ZIHSdl 10-2018-0119135

4-1BBL mutein(V140C/F199C) fragment(deletion of N-termianl

residues)

Leu Asp Leu Arg Gln Gly Met Phe Ala GIn Leu

10

15

Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser

20

25

30

Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys
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35

40

Glu Asp Thr Lys Glu Leu Val Val Ala Lys

50

55

Phe Phe Gln Leu Glu Leu Arg Arg Val Val

65

70

Ser Val Ser Leu Ala Leu His Leu Gln

85
Ala Ala Ala Leu Ala
100
Ala Arg Asn Ser Ala
115

Ala Gly Gln Arg Leu

130
His Ala Trp Gln Leu
145

Val Thr Pro Glu Ile

165
<210> 22
<211> 182
<212> PRT
<213> Artificial
<220><223>
amino acid
<400> 22

Gly Pro Glu Leu Ser

1 5
GIn Gly Met Phe Ala
20
Gly Pro Leu Ser Trp
35
Thr Gly Gly Leu Ser

50

Leu Thr Val Asp

105

Phe Gly Cys Gln

120

Gly Val His Leu

135

Thr Gln Gly Ala

150

Pro Ala Gly Leu

Sequence

residues)

Pro

90

Leu

Gly

His

Thr

Pro

170

45
Ala Gly Cys Tyr Tyr

60

Ala Gly Glu Gly Ser
75

Leu Arg Ser Ala Ala

95
Pro Pro Ala Ser Ser

110
Arg Leu Leu His Leu
125

Thr Glu Ala Arg Ala

140
Val Leu Gly Leu Phe
155
Ser Pro Arg Ser Glu

175

Pro Asp Asp Pro Ala Gly Leu Leu Asp Leu

10

15

Val

Ser

Arg

Arg

160

Arg

Gln Leu Val Ala Gln Asn Val Leu Leu Ile Asp

Tyr Ser Asp Pro Gly Leu Ala Gly Val

40

25

30

Ser

45

Tyr Lys Glu Asp Thr Lys Glu Leu Val Val

55

60

_51_
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human 4-1BBL mutein(Q146C/T241C) fragment(deletion of N-termianl



Lys Ala Gly Val Tyr

65

Val Ala Gly Glu Gly

85
Pro Leu Arg Ser Ala

100
Leu Pro Pro Ala Ser
115
Gly Arg Leu Leu His
130

His Thr Glu Ala Arg

145

Thr Val Leu Gly Leu

165
Pro Ser Pro Arg Ser
180
<210> 23
<211> 182
<212> PRT

<213> Artificial
<220><223> human

amino acid
<400> 23

Gly Pro Glu Leu Ser

1 5
GIn Gly Met Phe Ala
20
Gly Pro Leu Ser Trp
35
Thr Gly Gly Leu Ser
50

Lys Ala Gly Val Tyr

Tyr Val Phe Phe Cys Leu Glu Leu Arg Arg Val

70 75 80

Ser Gly Ser Val Ser Leu Ala Leu His Leu Gln
90 95
Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp
105 110
Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln
120 125
Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu
135 140

Ala Arg His Ala Trp Gln Leu Thr GIn Gly Ala

150 155 160
Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu

170 175

Sequence

ZIHSdl 10-2018-0119135

4-1BBL mutein(A232C/1244C) fragment(deletion of N-termianl

residues)

Pro Asp Asp Pro Ala Gly Leu Leu Asp Leu Arg

10 15
Gln Leu Val Ala Gln Asn Val Leu Leu Ile Asp
25 30
Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu
40 45
Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala
55 60

Tyr Val Phe Phe Gln Leu Glu Leu Arg Arg Val
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65

75

Val Ala Gly Glu Gly Ser Gly Ser Val Ser Leu

85

90

Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu

100
Leu Pro Pro Ala Ser
115
Gly Arg Leu Leu His
130

His Thr Glu Ala Arg

145
Thr Val Leu Gly Leu
165

Pro Ser Pro Arg Ser

180

<210> 24
<211> 182
<212> PRT
<213> Artificial
<220><223> human

amino acid
<400> 24

Gly Pro Glu Leu Ser

1 5
GIn Gly Met Phe Ala
20
Gly Pro Leu Ser Trp
35
Thr Gly Gly Leu Ser
50

Lys Ala Gly Cys Tyr

Leu Ser Ala Gly Gln

Phe Arg Val Thr Pro

105

Ser Glu Ala Arg Asn Ser

120

135

Ala Arg His Ala Trp Gln

155

170

Sequence

residues)

10

25

40

55

80

Ala Leu His Leu Gln

95

Ala Leu Thr Val Asp

110

Ala Phe Gly Phe Gln

140

125

Arg Leu Gly Val His Leu

Leu Thr Gln Gly Cys

60

30

45

_53_

175

15

160

Glu Cys Pro Ala Gly Leu

Pro Asp Asp Pro Ala Gly Leu Leu Asp Leu Arg

Gln Leu Val Ala Gln Asn Val Leu Leu Ile Asp

Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu

Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala

Tyr Val Phe Phe Gln Leu Glu Leu Arg Arg Val

ZIHSd 10-2018-0119135

4-1BBL mutein(V140C/F199C) fragment(deletion of N-termianl



65

Val Ala Gly Glu Gly

85
Pro Leu Arg Ser Ala

100
Leu Pro Pro Ala Ser
115
Gly Arg Leu Leu His
130

His Thr Glu Ala Arg

145
Thr Val Leu Gly Leu
165

Pro Ser Pro Arg Ser

180
<210> 25
<211> 188
<212> PRT

<213> Artificial
<220><223> human
amino acid

<400> 25

75

Ser Gly Ser Val Ser Leu

90

Ala Gly Ala Ala Ala Leu

105

Ser Glu Ala Arg Asn Ser

120

Leu Ser Ala Gly Gln Arg

135

Ala Arg His Ala Trp Gln

Phe Arg Val Thr Pro Glu

170

Sequence

residues)

80

Ala Leu His Leu Gln
95
Ala Leu Thr Val Asp
110
Ala Phe Gly Cys Gln
125

Leu Gly Val His Leu
140

Leu Thr Gln Gly Ala

160
Ile Pro Ala Gly Leu

175

Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala

1 5

10

15

Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln

20
Asn Val Leu Leu Ile
35
Leu Ala Gly Val Ser

50

25

40

55

30

Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly

45

Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr

60

Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Cys

_54_
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65

Leu Glu Leu Arg Arg

85
Leu Ala Leu His Leu

100
Leu Ala Leu Thr Val
115
Ser Ala Phe Gly Phe
130

Arg Leu Gly Val His

145
Gln Leu Thr Gln Gly
165

Glu Ile Pro Ala Gly

180
<210> 26
<211> 188
<212> PRT

<213> Artificial
<220><223> human

amino acid
<400> 26

Ser Pro Arg Leu Arg

1 5
Gly Leu Leu Asp Leu
20
Asn Val Leu Leu Ile
35
Leu Ala Gly Val Ser
50

Lys Glu Leu Val Val

ZIHSd 10-2018-0119135

70 75 80

Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser
90 95
Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
105 110
Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn
120 125
Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln
135 140

Leu His Thr Glu Ala Arg Ala Arg His Ala Trp

150 155 160

Ala Thr Val Leu Gly Leu Phe Arg Val Cys Pro
170 175

Leu Pro Ser Pro Arg Ser Glu

185

Sequence
4-1BBL mutein(A232C/1244C) fragment(deletion of N-termianl

residues)

Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala

10 15
Arg Gln Gly Met Phe Ala GIn Leu Val Ala Gln
25 30
Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly
40 45
Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr
55 60

Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Gln
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65

Leu Glu Leu Arg Arg

85
Leu Ala Leu His Leu

100
Leu Ala Leu Thr Val
115
Ser Ala Phe Gly Phe
130

Arg Leu Gly Val His

145
Gln Leu Thr Gln Gly
165

Glu Cys Pro Ala Gly

180
<210> 27
<211> 188
<212> PRT

<213> Artificial
<220><223> human

amino acid
<400> 27

Ser Pro Arg Leu Arg

1 5
Gly Leu Leu Asp Leu
20
Asn Val Leu Leu Ile
35
Leu Ala Gly Val Ser
50

Lys Glu Leu Val Val

ZIHSd 10-2018-0119135

70 75 80

Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser
90 95
Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
105 110
Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn
120 125
Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln
135 140

Leu His Thr Glu Ala Arg Ala Arg His Ala Trp

150 155 160

Cys Thr Val Leu Gly Leu Phe Arg Val Thr Pro
170 175

Leu Pro Ser Pro Arg Ser Glu

185

Sequence
4-1BBL mutein(V140C/F199C) fragment(deletion of N-termianl

residues)

Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala

10 15
Arg Gln Gly Met Phe Ala GIn Leu Val Ala Gln
25 30
Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly
40 45
Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr
55 60

Ala Lys Ala Gly Cys Tyr Tyr Val Phe Phe Gln
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65 70 75 80

Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser
85 90 95
Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
100 105 110
Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn
115 120 125
Ser Ala Phe Gly Cys Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln
130 135 140

Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp

145 150 155 160
Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Thr Pro
165 170 175

Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

180 185
<210> 28
<211> 184
<212> PRT

<213> Artificial Sequence

<220><223> human 4-1BBL mutein(Q146C/T241C) fragment(deletion of

N,C-termianl amino acid residues)
<400> 28

Ser Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp

1 5 10 15
Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu
20 25 30
Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser
35 40 45
Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys
50 55 60

Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val
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65 70 75

Phe Phe Cys Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser

85 90 95
Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala

100 105 110
Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser
115 120 125
Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu
130 135 140

Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala

145 150 155
His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe
165 170 175

Val Cys Pro Glu Ile Pro Ala Gly

180
<210> 29
<211> 184
<212> PRT

<213> Artificial Sequence

<220><223> human 4-1BBL mutein(A232C/1244C) fragment(deletion of

N,C-termianl amino acid residues)
<400> 29

Ser Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro

1 5 10 15
Asp Pro Ala Gly Leu Leu Asp Leu Arg GIn Gly Met Phe Ala Gln
20 25 30
Val Ala GIn Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr
35 40 45
Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr
50 55 60

Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr

_58_

80

Ser

Arg

160

Arg

Asp

Leu

Ser

Lys

Val

ZIHSd 10-2018-0119135



65 70 75

Phe Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser

85 90 95
Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala

100 105 110
Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser
115 120 125
Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu
130 135 140

Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala

145 150 155
His Ala Trp Gln Leu Thr Gln Gly Cys Thr Val Leu Gly Leu Phe
165 170 175

Val Thr Pro Glu Cys Pro Ala Gly

180
<210> 30
<211> 184
<212> PRT

<213> Artificial Sequence

<220><223> human 4-1BBL mutein(V140C/F199C) fragment(deletion of

N,C-termianl amino acid residues)
<400> 30

Ser Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro

1 5 10 15
Asp Pro Ala Gly Leu Leu Asp Leu Arg GIn Gly Met Phe Ala Gln
20 25 30
Val Ala GIn Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr
35 40 45
Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr
50 55 60

Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Cys Tyr Tyr

_59_

80

Ser

Arg

160

Arg

Asp

Leu

Ser

Lys

Val
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65 70 75 80

Phe Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly
85 90 95
Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly
100 105 110
Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu
115 120 125
Ala Arg Asn Ser Ala Phe Gly Cys Gln Gly Arg Leu Leu His Leu Ser
130 135 140

Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg

145 150 155 160
His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg
165 170 175

Val Thr Pro Glu Ile Pro Ala Gly

180
<210> 31
<211> 5
<212> PRT

<213> Artificial Sequence
<220><223> linker
<400> 31

Gly Gly Gly Gly Ser

1 5
<210> 32
<211> 30
<212> PRT

<213> Artificial Sequence

<220><223> linker

<400> 32
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu
1 5 10 15

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

_60_
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20 25 30
<210> 33
<211> 37
<212> PRT

<213> Artificial Sequence

<220><223> linker

<400> 33

Ser Pro Lys Ala Gln Ala Gly Gly Gly Gly Ser Ala Gln Pro Gln Ala
1 5 10 15

Glu Gly Ser Leu Gly Gly Gly Gly Ser Ala Lys Ala Ser Ala Pro Ala

20 25 30

Gly Gly Gly Gly Ser

35
<210> 34
<211> 20
<212> PRT

<213> Artificial Sequence

<220><223> linker

<400> 34

Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Glu
1 5 10 15

Gln Glu Glu Arg

20
<210> 35
<211> 13
<212> PRT

<213> Artificial Sequence
<220><223> linker
<400> 35

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Ser

1 5 10
<210> 36
<211> 25

_61_
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<212> PRT

<213> Artificial Sequence

<220><223> linker

<400> 36

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

Gly Thr His Thr Cys Pro Pro Cys Pro

20 25
<210> 37
<211> 8
<212> PRT

<213> Artificial Sequence
<220><223> linker
<400> 37

Gly Gly Ser Gly Gly Gly Gly Ser

1 5
<210> 38
<211> 14
<212> PRT

<213> Artificial Sequence
<220><223> linker
<400> 38

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser

1 5 10
<210> 39
<211> 762
<212> PRT

<213> Artificial Sequence

<220><223> trimer of human 4-1BBL mutein(Q146C/T241C)

<400> 39

Met Glu Tyr Ala Ser Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro

1 5 10 15

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val Leu Pro Trp Ala Leu Val

_62_



20
Ala Gly Leu Leu
35
Leu Ala Cys Pro
50
Ala Ala Ser Pro
65

Pro Ala Gly Leu

Ala Gln Asn Val
100
Pro Gly Leu Ala
115
Asp Thr Lys Glu
130
Phe Cys Leu Glu

145

Val Ser Leu Ala

Ala Ala Leu Ala

Arg Asn Ser Ala
195
Gly Gln Arg Leu
210

Ala Trp GIn Leu

225

Cys Pro Glu Ile

Tyr Ala Ser Asp
260

Pro Arg Ala Arg

25

30

Leu Leu Leu Leu Leu Ala Ala Ala Cys Ala Val Phe

40
Trp Ala Val Ser Gly Ala
55
Arg Leu Arg Glu Gly Pro
70

Leu Asp Leu Arg Gln Gly

85 90
Leu Leu Ile Asp Gly Pro
105
Gly Val Ser Leu Thr Gly
120
Leu Val Val Ala Lys Ala
135
Leu Arg Arg Val Val Ala

150

Leu His Leu Gln Pro Leu
165 170
Leu Thr Val Asp Leu Pro
185
Phe Gly Phe Gln Gly Arg
200
Gly Val His Leu His Thr
215

Thr Gln Gly Ala Thr Val

230
Pro Ala Gly Leu Pro Ser
245 250
Ala Ser Leu Asp Pro Glu
265

Ala Cys Arg Val Leu Pro

Arg Ala

60

Glu Leu
75

Met Phe

Leu Ser

Gly Leu

Gly Val

140

Arg Ser

Pro Ala

Leu Leu

Glu Ala

220

Leu Gly

235

Pro Arg

Ala Pro

Trp Ala

45

Ser

Ser

Trp

Ser

125

Tyr

Ser

His

205

Arg

Leu

Ser

Trp

Leu

Pro Gly Ser

Pro Asp Asp
80

Gln Leu Val

95
Tyr Ser Asp
110

Tyr Lys Glu

Tyr Val Phe

Ser Gly Ser

160

Ala Arg His

Phe Arg Val

240
Glu Met Glu
255
Pro Pro Ala
270

Val Ala Gly

_63_
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275
Leu Leu Leu

290

Cys Pro Trp
305

Ser Pro Arg

Gly Leu Leu

Asn Val Leu
355

Leu Ala Gly

370
Lys Glu Leu
385

Leu Glu Leu

Leu Ala Leu

Leu Ala Leu

435

Ser Ala Phe
450

Arg Leu Gly

465

Gln Leu Thr

Glu Ile Pro

Ser Asp Ala

515

280

Leu Leu Leu Leu Ala Ala Ala Cys

Ala

Val

295

Ser Gly Ala Arg Ala

310

Leu Arg Glu Gly Pro Glu Leu

Asp
340

Leu

Val

Val

Arg

His

420

Thr

Val

500

Ser

325

Leu

Ser

Val

330

Arg Gln Gly Met Phe

345

Asp Gly Pro Leu Ser

360

Leu Thr Gly Gly Leu

375

Ala Lys Ala Gly Val

390

Arg Val Val Ala Gly Glu

405

Leu

Val

Phe

His

410

Gln Pro Leu Arg Ser

425

Asp Leu Pro Pro Ala

440

Gln Gly Arg Leu Leu

455

Leu His Thr Glu Ala

470

Ser
315

Ser

Trp

Ser

Tyr

395

Ser

His

Arg

475

Gly Ala Thr Val Leu Gly Leu

485

490

Gly Leu Pro Ser Pro Arg Ser

505

Leu Asp Pro Glu Ala Pro Trp

520

300

Pro

Pro

Tyr

Tyr

380

Tyr

Ser

Ser

Leu

460

Phe

Pro

285

Val Phe Leu Ala

Gly Ser

Asp Asp

Leu Val

350

Ser Asp

365

Lys Glu

Val Phe

Gly Ser

445

Ser Ala

Arg His

Arg Val

Met Glu

510

Pro Ala

525

_64_

Ala

Pro

335

Pro

Asp

Phe

Val

415

Arg

Cys
495

Tyr

Pro

Ala
320

Ala

Thr

Cys
400

Ser

Asn

Trp
480

Pro

Arg
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Ala Arg

530
Leu Leu
545

Trp Ala

Arg Leu

Leu Asp

Leu Leu

610
Gly Val
625

Leu Val

Leu Arg

Leu His

Leu Thr

690
Phe Gly
705

Gly Val

Thr Gln

Pro Ala

<210>

<211>

Ala Cys Arg

Leu Leu Leu

Val Ser Gly
565
Arg Glu Gly

580

Leu Arg Gln
595

Ile Asp Gly

Ser Leu Thr

Val Ala Lys
645

Arg Val Val

660
Leu Gln Pro
675

Val Asp Leu

Phe Gln Gly

His Leu His

725

Gly Ala Thr
740

Gly Leu Pro

755

40

762

Val Leu Pro Trp Ala Leu Val Ala Gly Leu Leu

535

540

Ala Ala Ala Cys Ala Val Phe Leu Ala Cys Pro

550

Ala Arg Ala Ser Pro
570

Pro Glu Leu Ser Pro

585

Gly Met Phe Ala Gln
600
Pro Leu Ser Trp Tyr
615

Gly Gly Leu Ser Tyr

630

Ala Gly Val Tyr Tyr
650

Ala Gly Glu Gly Ser

665
Leu Arg Ser Ala Ala
680
Pro Pro Ala Ser Ser
695

Arg Leu Leu His Leu
710

Thr Glu Ala Arg Ala

730

Val Leu Gly Leu Phe
745
Ser Pro Arg Ser Glu

760

555

Gly Ser Ala Ala

Asp Asp Pro Ala

590

Leu Val Ala GIn
605
Ser Asp Pro Gly
620
Lys Glu Asp Thr
635

Val Phe Phe Cys

Gly Ser Val Ser

670
Gly Ala Ala Ala
685
Glu Ala Arg Asn
700
Ser Ala Gly Gln
715

Arg His Ala Trp

Arg Val Cys Pro

750

_65_

560
Ser Pro
575

Gly Leu

Asn Val

Leu Ala

Lys Glu

Leu Glu

655

Leu Ala

Leu Ala

Ser Ala

Arg Leu

720

Gln Leu

735

Glu Ile
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<212> PRT

<213> Artificial Sequence

<220><223> trimer of human 4-1BBL mutein(A232C/1244C)

<400> 40

Met Glu Tyr Ala Ser Asp Ala Ser Leu Asp Pro Glu Ala Pro

1 5 10

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val

20 25
Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala
35 40
Leu Ala Cys Pro Trp Ala Val Ser Gly Ala
50 55
Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro
65 70
Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly

85 90

Ala Gln Asn Val Leu Leu Ile Asp Gly Pro
100 105
Pro Gly Leu Ala Gly Val Ser Leu Thr Gly
115 120
Asp Thr Lys Glu Leu Val Val Ala Lys Ala
130 135

Phe Gln Leu Glu Leu Arg Arg Val Val Al

fo5]

145 150

Val Ser Leu Ala Leu His Leu Gln Pro Leu

165 170

Ala Ala Leu Ala Leu Thr Val Asp Leu Pro
180 185

Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg

195 200

Leu Pro Trp Ala

30

Ala Ala Cys Ala

45

Arg Ala Ser Pro

60

Glu Leu Ser Pro

Met Phe Ala Gln

Leu Ser Trp Tyr

110

Gly Leu Ser Tyr

125

Gly Val Tyr Tyr

140

Gly Glu Gly Ser

Pro Ala Ser Ser

190

Leu Leu His Leu

205

Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala

210 215

220

_66_

Trp Pro
15

Leu Val

Val Phe

Gly Ser

Asp Asp

80

Leu Val

95

Ser Asp

Lys Glu

Val Phe

Gly Ser
160

Ser Ala

Arg His
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Ala Trp Gln Leu

225

Thr Pro Glu Cys

Tyr Ala Ser Asp
260
Pro Arg Ala Arg
275
Leu Leu Leu Leu
290

Cys Pro Trp Ala

305

Ser Pro Arg Leu

Gly Leu Leu Asp

340

Asn Val Leu Leu
355

Leu Ala Gly Val

370

Lys Glu Leu Val
385

Leu Glu Leu Arg

Leu Ala Leu His

420

Leu Ala Leu Thr
435

Ser Ala Phe Gly

450

Arg Leu Gly Val

Thr

Pro

245

Leu

Val

Arg
325

Leu

Ser

Val

Arg

405

Leu

Val

Phe

His

Gln Gly Cys Thr Val

230

Ala Gly Leu Pro Ser
250
Ser Leu Asp Pro Glu
265
Cys Arg Val Leu Pro
280
Leu Leu Ala Ala Ala
295

Ser Gly Ala Arg Ala

310

Glu Gly Pro Glu Leu
330

Arg Gln Gly Met Phe

345
Asp Gly Pro Leu Ser
360
Leu Thr Gly Gly Leu

375

Ala Lys Ala Gly Val

390

Val Val Ala Gly Glu
410

Gln Pro Leu Arg Ser

425
Asp Leu Pro Pro Ala
440

Gln Gly Arg Leu Leu

455

Leu His Thr Glu Ala

Leu Gly Leu Phe Arg

235

Pro Arg Ser Glu Met
255

A

a Pro Trp Pro Pro
270
Trp Ala Leu Val Ala
285
Cys Ala Val Phe Leu
300

Ser Pro Gly Ser Ala

315

Ser Pro Asp Asp Pro
335

Ala Gln Leu Val Ala

350
Trp Tyr Ser Asp Pro
365
Ser Tyr Lys Glu Asp

380

Tyr Tyr Val Phe Phe
395
Gly Ser Gly Ser Val

415

430
Ser Ser Glu Ala Arg
445

His Leu Ser Ala Gly

460

Arg Ala Arg His Ala
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Val

240

Thr

400

Ser

Asn

Gln

Trp
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465

Gln Leu

Glu Cys

Ser Asp

Ala Arg

530
Leu Leu
545

Trp Ala

Arg Leu

Leu Asp

Leu Leu

610
Gly Val
625

Leu Val

Leu Arg

Leu His

Leu Thr

690
Phe Gly
705

Gly Val

Thr

Pro

Leu

Val

Arg

Leu

595

Ser

Val

Arg

Leu

675

Val

Phe

His

470

475

Gln Gly Cys Thr Val Leu Gly Leu

485
Ala Gly Leu Pro Ser Pro
500 505
Ser Leu Asp Pro Glu Ala

520

Cys Arg Val Leu Pro Trp
535
Leu Leu Ala Ala Ala Cys
550
Ser Gly Ala Arg Ala Ser
565
Glu Gly Pro Glu Leu Ser
580 585

Arg Gln Gly Met Phe A

o

600
Asp Gly Pro Leu Ser Trp
615
Leu Thr Gly Gly Leu Ser
630
Ala Lys Ala Gly Val Tyr
645
Val Val Ala Gly Glu Gly

660 665

GIn Pro Leu Arg Ser Ala
680
Asp Leu Pro Pro Ala Ser
695
Gln Gly Arg Leu Leu His

710

490

Arg

Pro

Pro
570

Pro

Tyr

Tyr

Tyr

650

Ser

Ser

Leu

Ser

Trp

Leu

Asp

Leu

Ser

Lys

635

Val

Gly

Gly

Glu

Phe

Glu

Pro

Val
540

Phe

Asp

Val

Asp

620

Glu

Phe

Ser

Ala

Ala

700

Arg Val Thr

495

Met Glu Tyr
510

Pro Ala Pro

525

Ala Gly Leu

Leu Ala Cys

Ala Ala Ser

575

Pro Ala Gly
590

Ala Gln Asn

605

Pro Gly Leu

Asp Thr Lys

Phe Gln Leu
655
Val Ser Leu

670

Ala Ala Leu
685

Arg Asn Ser

480

Pro

Arg

Leu

Pro

560

Pro

Leu

Val

Ala

Ala

Ser Ala Gly Gln Arg Leu

715

720

Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln Leu

_68_
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725 730 735

Thr Gln Gly Cys Thr Val Leu Gly Leu Phe Arg Val Thr Pro Glu Cys

740 745 750

Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

755 760
<210> 41
<211> 762
<212> PRT

<213> Artificial Sequence

<220><223> trimer of human 4-1BBL mutein(V140C/F199C)

<400> 41

Met Glu Tyr Ala Ser Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro
1 5 10 15

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val Leu Pro Trp Ala Leu Val

20 25 30

Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala Ala Ala Cys Ala Val Phe
35 40 45
Leu Ala Cys Pro Trp Ala Val Ser Gly Ala Arg Ala Ser Pro Gly Ser
50 55 60
Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp
65 70 75 80
Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val
85 90 95

Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp

100 105 110
Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu
115 120 125
Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Cys Tyr Tyr Val Phe
130 135 140
Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser
145 150 155 160

Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala
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165

Ala Ala Leu Ala Leu
180
Arg Asn Ser Ala Phe
195
Gly Gln Arg Leu Gly
210

Ala Trp Gln Leu Thr
225

Thr Pro Glu Ile Pro

245
Tyr Ala Ser Asp Ala
260
Pro Arg Ala Arg Ala
275
Leu Leu Leu Leu Leu
290
Cys Pro Trp Ala Val

305

Ser Pro Arg Leu Arg
325
Gly Leu Leu Asp Leu
340
Asn Val Leu Leu Ile
355
Leu Ala Gly Val Ser
370

Lys Glu Leu Val Val

385
Leu Glu Leu Arg Arg

405

Thr Val Asp

Gly Cys Gln

Val His Leu
215

Gln Gly Ala

230

Ala Gly Leu

Ser Leu Asp

Cys Arg Val

280

Leu Leu Ala
295

Ser Gly Ala

310

Glu Gly Pro

Arg Gln Gly

Asp Gly Pro

360

Leu Thr Gly
375

Ala Lys Ala

390

170

175

Leu Pro Pro Ala Ser Ser Glu

185

190

Gly Arg Leu Leu His Leu Ser

His Thr

Thr Val

Pro Ser

250
Pro Glu
265

Leu Pro

Ala Ala

Arg Ala

Glu Leu

330
Met Phe
345

Leu Ser

Gly Leu

Gly Cys

205

Glu Ala Arg Ala Arg His

220

Leu Gly Leu Phe Arg Val

235

Pro

Trp

Cys

Ser

315

Ser

Trp

Ser

Tyr

395

Arg

Pro

Ala

Ala

300

Pro

Pro

Gln

Tyr

Tyr

380

Tyr

Val Val Ala Gly Glu Gly Ser

410

Ser Glu Met

255
Trp Pro Pro
270
Leu Val Ala
285

Val Phe Leu

Gly Ser Ala

Asp Asp Pro
335
Leu Val Ala
350
Ser Asp Pro
365

Lys Glu Asp

Val Phe Phe

Gly Ser Val

415

_70_

240

Glu

Thr

400

Ser

ZIHSd 10-2018-0119135



Leu Ala Leu His Leu Gln

Leu Ala Leu
435
Ser Ala Phe

450

Arg Leu Gly
465

Gln Leu Thr

Glu Ile Pro

Ser Asp Ala
515

Ala Arg Ala

530
Leu Leu Leu
545

Trp Ala Val

Arg Leu Arg

Leu Asp Leu

595

Leu Leu Ile

610
Gly Val Ser
625

Leu Val Val

Leu Arg Arg

420

Thr

Gly

Val

500

Ser

Cys

Leu

Ser

Asp

Leu

Ala

Val
660

Val

Cys

His

Leu

Arg

Leu

Thr

Lys
645

Val

Asp Leu Pro
440
Gln Gly Arg

455

Leu His Thr
470
Ala Thr Val

Leu Pro Ser
Asp Pro Glu
520

Val Leu Pro

535

Pro Glu Leu
Gly Met Phe
600

Pro Leu Ser
615

Gly Gly Leu

630

Ala Gly Cys

Ala Gly Glu

425

Pro

Leu

Leu

Pro

505

Trp

Cys

Ser

Ser

585

Trp

Ser

Tyr

Pro Leu Arg Ser

Leu

Gly
490

Arg

Pro

Pro
570

Pro

Gln

Tyr

Tyr

Tyr

650

Ala Ala Gly Ala Ala Ala

Ser

His

Arg

475

Leu

Ser

Trp

Leu

Val

555

Asp

Leu

Ser

Lys
635

Val

Ser

Leu

460

Phe

Pro

Val

540

Phe

Ser

Asp

Val

Asp

620

Phe

Gly Ser Gly Ser

665

445

Ser

Arg

Arg

Met

Pro

525

Leu

Pro

605

Pro

Asp

Phe

Val

430

Ala Arg Asn

Ala Gly Gln

His Ala Trp

480

Val Thr Pro

495

Glu Tyr
510

Ala Pro Arg

Gly Leu Leu

Ala Cys Pro

560

Ala Ser Pro
975

Ala Gly Leu

590

Gln Asn Val

Gly Leu Ala

Thr Lys Glu

640

Gln Leu Glu
655

Ser Leu Ala

670
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Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu Ala

675 630

685

Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn Ser Ala

690 695

700

Phe Gly Cys Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg Leu

705 710 715

720

Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln Leu

725 730

735

Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Thr Pro Glu Ile

740 745

Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

755 760
<210> 42
<211> 569
<212> PRT

<213> Artificial Sequence
<220><223> Ver.1
<400> 42
Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser
1 5 10
Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala
20 25

Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp

35 40
Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser
50 95
Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr
65 70 75
Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly

85 90

750

Pro Asp Asp Pro

15

GIn Leu Val Ala
30

Tyr Ser Asp Pro

45
Tyr Lys Glu Asp
60

Tyr Val Phe Phe

Ser Gly Ser Val

95

Thr

80

Ser

Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
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100

105

Leu Ala Leu Thr Val Asp Leu Pro Pro Ala

115
Ser Ala Phe Gly Phe Gln
130
Arg Leu Gly Val His Leu
145 150
Gln Leu Thr Gln Gly Ala
165

Glu Ile Pro Ala Gly Gly

180
Gly Ser Ser Pro Arg Leu
195
Pro Ala Gly Leu Leu Asp
210
Ala Gln Asn Val Leu Leu
225 230
Pro Gly Leu Ala Gly Val

245

Asp Thr Lys Glu Leu Val
260
Phe Gln Leu Glu Leu Arg
275
Val Ser Leu Ala Leu His
290
Ala Ala Leu Ala Leu Thr
305 310

Arg Asn Ser Ala Phe Gly

325
Gly Gln Arg Leu Gly Val

340

Gly
135

His

Thr

Arg

Leu

215

Ser

Val

Arg

Leu

295

Val

Phe

His

120

Arg Leu Leu

Thr Glu Ala

Val Leu Gly
170

Gly Gly Ser

185
Glu Gly Pro
200

Arg Gln Gly

Asp Gly Pro

Leu Thr Gly

250

Ala Lys Ala
265

Val Val Ala

280

Gln Pro Leu

Asp Leu Pro

Gln Gly Arg

330
Leu His Thr

345

Ser Ser

His Leu

140
Arg Ala
155

Leu Phe

Gly Gly

Glu Leu

Met Phe

220
Leu Ser
235

Gly Leu

Gly Val

Gly Glu

Arg Ser

300
Pro Ala
315

Leu Leu

Glu Ala

125

Ser

Arg

Arg

Ser

205

Trp

Ser

Tyr

Ser

His

Arg

110

His Ala Trp
160

Val Thr Pro

190

Pro Asp Asp

Gln Leu Val

Tyr Ser Asp
240
Tyr Lys Glu

255

Tyr Val Phe
270

Ser Gly Ser

Ser Glu Ala

Leu Ser Ala

335
Ala Arg His

350
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Ala Trp

Thr Pro
370
Ser Gly

385

Asp Asp

Leu Val

Ser Asp

Lys Glu
450

Val Phe

465

Gly Ser

Ser Ala

530

Arg His
545

Arg Val

<210>
<211>
<212>

<213>

Gln Leu Thr
355

Glu Ile Pro

Gly Ser Ser

Pro Ala Gly
405
Ala Gln Asn
420
Pro Gly Leu
435

Asp Thr Lys

Phe Gln Leu

Val Ser Leu
485
Ala Ala Leu
500
Arg Asn Ser
515

Gly Gln Arg

Ala Trp Gln

Thr Pro Glu
565

43

572

PRT

Artificial

GIn Gly Ala Thr Val Leu Gly Leu Phe Arg Val

360

365

Ala Gly Gly Gly Gly Gly Ser Gly Gly Gly Gly

375
Pro Arg Leu Arg

390

Leu Leu Asp Leu

Val Leu Leu Ile
425
Ala Gly Val Ser
440
Glu Leu Val Val
455

Glu Leu Arg Arg

470

Ala Leu His Leu

Ala Leu Thr Val

505

Ala Phe Gly Phe
520

Leu Gly Val His

535

Leu Thr GIn Gly
550

Ile Pro Ala Gly

Sequence

380
Glu Gly Pro

395

Arg Gln Gly
410

Asp Gly Pro

Leu Thr Gly

Ala Lys Ala
460

Val Val Ala

475
Gln Pro Leu
490

Asp Leu Pro

Gln Gly Arg

Leu His Thr

540

Ala Thr Val

555

Glu Leu Ser Pro

400

Met Phe Ala GIn
415
Leu Ser Trp Tyr
430
Gly Leu Ser Tyr
445

Gly Val Tyr Tyr

Gly Glu Gly Ser

480
Arg Ser Ala Ala
495
Pro Ala Ser Ser
510
Leu Leu His Leu
525

Glu Ala Arg Ala

Leu Gly Leu Phe

560

_74_

ZIHSdl 10-2018-0119135



<220><223> Ver.2

<400> 43

Gly Pro Glu Leu Ser
1 5

Gln Gly Met Phe Ala

20
Gly Pro Leu Ser Trp
35
Thr Gly Gly Leu Ser
50
Lys Ala Gly Val Tyr
65
Val Ala Gly Glu Gly

85

Pro Leu Arg Ser Ala
100
Leu Pro Pro Ala Ser
115
Gly Arg Leu Leu His
130
His Thr Glu Ala Arg
145

Thr Val Leu Gly Leu

165
Pro Ser Pro Arg Ser
180
Gly Gly Ser Gly Pro
195
Asp Leu Arg Gln Gly
210

Leu Ile Asp Gly Pro

Pro Asp Asp Pro

Gln Leu Val Ala

25
Tyr Ser Asp Pro
40
Tyr Lys Glu Asp
55
Tyr Val Phe Phe
70

Ser Gly Ser Val

105
Ser Glu Ala Arg
120
Leu Ser Ala Gly
135
Ala Arg His Ala
150

Phe Arg Val Thr

Glu Gly Gly Gly
185
Glu Leu Ser Pro
200
Met Phe Ala Gln
215

Leu Ser Trp Tyr

Ala Gly
10

Gln Asn

Gly Leu

Thr Lys

Gln Leu

75

Ser Leu

90

Ala Leu

Asn Ser

Gln Arg

Trp Gln

155

Pro Glu

170

Gly Ser

Asp Asp

Leu Val

Ser Asp

Leu Leu Asp Leu Arg
15

Val Leu Leu Ile Asp

30
Ala Gly Val Ser Leu
45
Glu Leu Val Val Ala
60

Glu Leu Arg Arg Val

80
Ala Leu His Leu Gln

95

Ala Leu Thr Val Asp
110
Ala Phe Gly Phe Gln
125
Leu Gly Val His Leu
140

Leu Thr Gln Gly Ala

Ile Pro Ala Gly Leu

175
Gly Gly Gly Gly Ser
190
Pro Ala Gly Leu Leu
205
Ala GIn Asn Val Leu
220

Pro Gly Leu Ala Gly

_75_

ZIHSd 10-2018-0119135



225

230

Val Ser Leu Thr Gly Gly Leu

245
Val Val Ala Lys Ala
260
Arg Arg Val Val Ala
275
His Leu Gln Pro Leu
290

Thr Val Asp Leu Pro

305

Gly Phe Gln Gly Arg
325

Val His Leu His Thr

340
Gln Gly Ala Thr Val
355
Ala Gly Leu Pro Ser

370

Gly Gly Ser Gly Gly

385

Gly Leu Leu Asp Leu
405

Asn Val Leu Leu Ile

420
Leu Ala Gly Val Ser
435

Lys Glu Leu Val Val

450
Leu Glu Leu Arg Arg

465

Gly

Arg

Pro

310

Leu

Leu

Pro

Ser

390

Arg

Asp

Leu

Val

470

Val

Ser

295

Leu

Arg

375

Gln

Thr

Lys

455

Val

235

Ser Tyr Lys Glu Asp
250
Tyr Tyr Val Phe Phe
265

Gly Ser Gly Ser Val

280

Ala Ala Gly Ala Ala
300

Ser Ser Glu Ala Arg

315
His Leu Ser Ala Gly
330
Arg Ala Arg His Ala
345

Leu Phe Arg Val Thr
360

Ser Glu Gly Gly Gly

380

Pro Glu Leu Ser Pro
395
Gly Met Phe Ala Gln
410
Pro Leu Ser Trp Tyr
425

Gly Gly Leu Ser Tyr
440

Ala Gly Val Tyr Tyr

460
Ala Gly Glu Gly Ser

475

Thr Lys Glu
255
GIn Leu Glu
270
Ser Leu Ala
285

Ala Leu Ala

Asn Ser Ala

Gln Arg Leu
335

Trp Gln Leu

Asp Asp Pro

Leu Val Ala
415
Ser Asp Pro
430
Lys Glu Asp
445

Val Phe Phe

Gly Ser Val
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240

Leu

Leu

Leu

Leu

Phe

320

Thr

Pro

Thr

Ser

480
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Leu Ala Leu His Leu

485

Leu Ala Leu Thr Val
500

Ser Ala Phe Gly Phe

515

Arg Leu Gly Val His
530

Gln Leu Thr Gln Gly

545

Glu Ile Pro Ala Gly

565
<210> 44
<211> 565
<212> PRT

<213> Artificial
<220><223> Ver.3
<400> 44

Asp Pro Ala Gly Leu

1 5
Val Ala Gln Asn Val
20
Asp Pro Gly Leu Ala
35
Glu Asp Thr Lys Glu
50
Phe Phe Gln Leu Glu

65

Ser Val Ser Leu Ala

85

GIn Pro Leu Arg Ser Ala Ala Gly Ala Ala

490 495

Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg
505 510

Gln Gly Arg Leu Leu His Leu Ser Ala Gly

520 525

Leu His Thr Glu Ala Arg Ala Arg His Ala
535 540

Ala Thr Val Leu Gly Leu Phe Arg Val Thr

550 555

Leu Pro Ser Pro Arg Ser Glu

570

Sequence

Leu Asp Leu Arg Gln Gly Met Phe Ala Gln

10 15
Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr
25 30
Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr
40 45
Leu Val Val Ala Lys Ala Gly Val Tyr Tyr
55 60
Leu Arg Arg Val Val Ala Gly Glu Gly Ser

70 75

Leu His Leu GIn Pro Leu Arg Ser Ala Ala

90 95

Ala

Asn

Gln

Trp

Pro

560

Leu

Ser

Lys

Val

80

Gly

Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu

100

105 110
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Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg

115
Ala Gly Gln Arg Leu
130

His Ala Trp Gln Leu

145

Val Thr Pro Glu Ile

Glu Glu Arg Asp Pro

Ala Gln Leu Val Ala

Trp Tyr Ser Asp Pro
225
Ser Tyr Lys Glu Asp
245
Tyr Tyr Val Phe Phe
260

275

Ala Ala Gly Ala Ala

290

Gly

Thr

150

Pro

Gly

Gly
230

Thr

Ser

120
Val His Leu His Thr
135

Gln Gly Ala Thr Val

155
Ala Gly Leu Pro Ser
170
Gly Ser Gly Gly Ser
185
Gly Leu Leu Asp Leu
200
Asn Val Leu Leu Ile

215

Leu Ala Gly Val Ser
235
Lys Glu Leu Val Val
250
Leu Glu Leu Arg Arg
265
Leu Ala Leu His Leu
280

Leu Ala Leu Thr Val

295

Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe

305

310

315

His Leu Ser Ala Gly Gln Arg Leu Gly Val His

325
Arg Ala Arg His Ala
340

Leu Phe Arg Val Thr

Trp

Pro

330
Gln Leu Thr Gln Gly
345

Glu Ile Pro Ala Gly

Leu Leu His
125

Glu Ala Arg

140

Leu Gly Leu

Pro Arg Ser

Gly Gly Ser

190

Arg Gln Gly
205

Asp Gly Pro

220

Leu Thr G

y

Ala Lys Ala

Val Val Ala

Gln Pro Leu

285

Asp Leu Pro

300

Gln Gly Arg

Leu His Thr

Ala Thr Val

350

Leu Pro Ser
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Leu Ser

Ala Arg

Phe Arg

160
Glu Gly
175

Glu Gln

Met Phe

Leu Ser

Gly Leu
240
Gly Val

255

Pro Ala

Leu Leu

320
Glu Ala
335

Leu Gly

Pro Arg
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Ser Glu Gly Gly Ser Gly Gly Ser Gly Gly

370

355

Ser Glu GIn Glu Glu

385

Gly Met Phe Ala Gln

405

Pro Leu Ser Trp Tyr

420

Gly Gly Leu Ser Tyr

Ala Gly Val Tyr Tyr

Ala Gly Glu Gly Ser

Leu Arg Ser Ala Ala

485

Pro Pro Ala Ser Ser

500

Arg Leu Leu His Leu

515

Thr Glu Ala Arg Ala

530

Val Leu Gly Leu Phe

545

Ser Pro Arg Ser Glu

<210>

<211>

<212>

<213>

565
45
847
PRT
Artificial

<220><223> Ver .4

360

375
Arg Asp Pro Ala
390

Leu Val Ala Gln

Ser Asp Pro Gly
425

Lys Glu Asp Thr

440
Val Phe Phe GIn
455
Gly Ser Val Ser
470

Gly Ala Ala Ala

Glu Ala Arg Asn

505

Ser Ala Gly Gln
520
Arg His Ala Trp
535
Arg Val Thr Pro

550

Sequence

380
Gly Leu Leu
395
Asn Val Leu
410

Leu Ala Gly

Lys Glu Leu

Leu Glu Leu
460
Leu Ala Leu
475
Leu Ala Leu
490

Ser Ala Phe

Arg Leu Gly

Gln Leu Thr
540
Glu Ile Pro

555

365

Asp Leu Arg

Leu Ile Asp

415

Val Ser Leu
430

Val Val Ala

445

Arg Arg Val

His Leu Gln

Thr Val Asp

495

Gly Phe Gln

510

Val His Leu
525

Gln Gly Ala

Ala Gly Leu
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Ser Gly Gly Ser Gly Gly

Thr

Lys

Val

Pro

480

Leu

His

Thr

Pro

560
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3IHSdl 10-2018-0119135

<400

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu
1 5 10 15
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ser His
20 25 30
Thr Gln Pro Leu Gly Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Gln
35 40 45
Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
50 55 60

Ser GIn Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val

65 70 75 80
Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser
85 90 95
Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
100 105 110
Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser
115 120 125
Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro

130 135 140

Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln
145 150 155 160
Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
165 170 175
Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
180 185 190
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu
195 200 205

Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser

210 215 220
Val Leu His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser

225 230 235 240
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Leu

Asp

Leu

305

Val

Val

Arg

His

Thr

385

Val

Ser Leu

Gln Pro

Ser Ala

275

Leu Arg

290

Ile Asp

Ser Leu

Val Ala

Arg Val

355
Leu Gln
370

Val Asp

Phe Gln

His Leu

Gly

260

Pro

Thr

Lys

340

Val

Pro

Leu

His
420

Thr

Pro

Gly Ser Gly Gly

465

Gly Leu Leu Asp

Lys Ser Pro Lys
245

Ala Glu Gly Ser

Ala Gly Gly Gly

280

Gly Met Phe Ala
295
Pro Leu Ser Trp
310
Gly Gly Leu Ser
325

Ala Gly Val Tyr

Leu Arg Ser Ala
375
Pro Pro Ala Ser
390
Arg Leu Leu His
405

Thr Glu Ala Arg

Val Leu Gly Leu
440
Ser Pro Arg Ser
455
Ser Gly Gly Ser
470
Leu Arg GIn Gly

485

Ala Gln Ala Gly Gly Gly Gly Ser
250 255

Leu Gly Gly Gly Gly Ser Ala Lys

265 270

Gly Ser Asp Pro Ala Gly Leu Leu

285

GIn Leu Val Ala Gln Asn Val Leu
300

Tyr Ser Asp Pro Gly Leu Ala Gly
315 320

Tyr Lys Glu Asp Thr Lys Glu Leu

330 335
Tyr Val Phe Phe Gln Leu Glu Leu
345 350

Ser Gly Ser Val Ser Leu Ala Leu

365
Ala Gly Ala Ala Ala Leu Ala Leu
380
Ser Glu Ala Arg Asn Ser Ala Phe
395 400
Leu Ser Ala Gly Gln Arg Leu Gly
410 415
Ala Arg His Ala Trp Gln Leu Thr

425 430

Phe Arg Val Thr Pro Glu Ile Pro
445
Glu Gly Gly Ser Gly Gly Ser Gly
460
Glu Gln Glu Glu Arg Asp Pro Ala
475 480
Met Phe Ala GIn Leu Val Ala GIn

490 495
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Asn

Leu

Lys

Leu

545

Leu

Leu

Ser

Arg

Asp

Val

Asp

705

Glu

Phe

Val Leu Leu

500

Ala Gly Val
515

Glu Leu Val

530

Glu Leu Arg Arg Val Val

Ala Leu His

Ala Leu Thr
580
Ala Phe Gly
595
Leu Gly Val
610

Leu Thr Gln

Ile Pro Ala

Ser Gly Gly
660

Ile Asp Gly Pro Leu Ser Trp

Ser

Val

Leu

565

Val

Phe

His

Gly

Gly

645

Ser

Leu Thr Gly

Ala Lys Ala

535

550

Gln Pro Leu

Asp Leu Pro

Gln Gly Arg
600
Leu His Thr
615
Ala Thr Val
630

Leu Pro Ser

Gly Gly Ser

Pro Ala Gly Leu Leu Asp Leu

675
Ala Gln Asn
690

Pro Gly Leu

Asp Thr Lys Glu Leu Val

Phe Gln Leu Glu Leu Arg Arg Val Val

Val

Ala

725

630

Leu Leu Ile
695

Gly Val

Ser

710

Val

505

Gly Leu Ser

Gly Val Tyr

Arg Ser Ala

570

Pro Ala Ser
585

Leu Leu His

Glu Ala Arg

Leu Gly Leu
635

Pro Arg Ser

650
Gly Gly Ser
665

Arg Gln Gly

Asp Gly Pro

Leu Thr Gly

Ala Lys Ala
730

Ala

Tyr

Tyr

Tyr

540

Ser

Ser

Leu

620

Phe

Met

Leu

700

Gly

Gly

Ser Asp Pro

510
Lys Glu Asp
525

Val Phe Phe

Gly Ser Val

Glu Ala Arg

590

Ser Ala Gly

605

Arg His Ala

Arg Val Thr

Gly Gly Ser

655
Gln Glu Glu
670
Phe Ala Gln
685

Ser Trp Tyr

Leu Ser Tyr

Val Tyr Tyr
735

Glu Gly Ser
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Gly

Thr

Ser

560

Asn

Trp

Pro

640

Arg

Leu

Ser

Lys

720

Val

Gly
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740
Ser Val Ser Leu
755
Ala Ala Ala Leu
770

Ala Arg Asn Ser

785

Ala Gly Gln Arg Leu Gly Val His Leu

His Ala Trp Gln

Val Thr Pro Glu

835
<210> 46
<211> 1009
<212> PRT

Ala Leu His Leu Gln

Ala Leu Thr Val Asp

Ala Phe Gly Phe Gln

745

760

775

810

Leu Thr Gln Gly Ala Thr

825

Ile Pro Ala Gly Leu Pro

840

<213> Artificial Sequence

<220

><223> Ver.5

<400> 46

Met Gly Met Asp Cys Asp Ile Glu Gly Lys

1

10

750

Pro Leu Arg Ser Ala Ala

765

Leu Pro Pro Ala Ser Ser

780

Gly Arg Leu Leu His Leu

His Thr Glu Ala Arg Ala

815

Val Leu Gly Leu Phe

830

Ser Pro Arg Ser Glu

845

Asp Gly Lys Gln Tyr

15

Ser Val Leu Met Val Ser Ile Asp Gln Leu Leu Asp Ser Met Lys

20

25

Ile Gly Ser Asn Cys Leu Asn Asn Glu Phe

35

40

Ile Cys Asp Ala Asn Lys Glu Gly Met Phe

50

55

Lys Leu Arg GIn Phe Leu Lys Met Asn Ser

65

His Leu Leu Lys Val Ser Glu Gly Thr Thr

90

Gly Gln Val Lys Gly Arg Lys Pro Ala Ala

30

Asn Phe Phe Lys Arg

45

Leu Phe Arg Ala Ala

60

Thr Gly Asp Phe Asp

Ile Leu Leu Asn Cys

95

Leu Gly Glu Ala Gln
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Gly

Ser

800

Arg

Arg

His

Arg

Leu
80

Thr

Pro
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Thr

Asn

Trp

145

Lys

Val

Thr

225

Lys

Ser

Lys

Pro
305

Leu

Lys

Asp

130

Asn

Thr

Phe

Pro

210

Val

Thr

Val

Cys

Ser
290

Pro

Val

100
Ser Leu Glu
115

Leu Cys Phe

Lys Ile Leu

His Thr Cys
180
Leu Phe Pro

195

Glu Val Thr

Gln Phe Asn

Lys Pro Arg

245

Leu Thr Val
260

Lys Val Ser

275

Lys Ala Lys

Ser Gln Glu

Lys Gly Phe

325

Glu Asn Lys
120

Leu Lys Arg

135
Met Gly Thr
150

Gly Gly Gly

Pro Pro Cys

Pro Lys Pro

200

Cys Val Val

215
Trp Tyr Val
230

Glu Glu GIn

Leu His Gln

Asn Lys Gly

280

Gly Gln Pro

295

Glu Met Thr
310

Tyr Pro Ser

Asn Gly Gln Pro Glu Asn Asn Tyr

340

105

Ser Leu Lys

Leu Leu Gln

Lys Glu His

155

Pro Ser His
185

Lys Asp Gln

Val Asp Val
Asp Gly Val
235
Phe Asn Ser
250
Asp Trp Leu
265

Leu Pro Ser

Arg Glu Pro

Lys Asn Gln

315

Asp
330

Lys Thr Thr

345

110
Glu Gln Lys
125

Glu Ile Lys

Pro Lys Ser

Thr Gln Pro
190
Leu Met Ile

205

Ser Gln Glu
220
Glu Val His

Thr Tyr Arg

Asn Gly Lys
270

Ser Ile Glu

285
Gln Val Tyr
300

Val Ser Leu

Val Glu Trp

Pro Pro Val

350
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Lys

Thr

Cys
175

Leu

Ser

Asp

Asn

Val

255

Lys

Thr

Thr

Glu

335

Leu

Leu

Cys

Ser
160

Asp

Arg

Pro

240

Val

Tyr

Thr

Leu

Cys

320

Ser

Asp
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Ser Asp Gly
355
Arg Trp Gln
370
Leu His Asn
385

Ser Pro Lys

Glu Gly Ser

Gly Gly Gly
435
Leu Leu Asp
450
Val Leu Leu
465

Ala Gly Val

Glu Leu Val

Glu Leu Arg
515
Ala Leu His
530
Ala Leu Thr
545

Ala Phe Gly

Leu Gly Val

Leu Thr Gln

595

Ser

His

Leu

420

Leu

Ser

Val

500

Arg

Leu

Val

Phe

His

580

Gly

Phe Phe Leu Tyr
360

Gly Asn Val Phe

375

Tyr Thr Gln Lys

390

Gln Ala Gly Gly

405

Gly Gly Gly Gly

Ser Gly Pro Glu
440
Arg Gln Gly Met
455
Asp Gly Pro Leu
470
Leu Thr Gly Gly

485

Ala Lys Ala Gly
Val Val Ala Gly
520
Gln Pro Leu Arg
535
Asp Leu Pro Pro
550

Gln Gly Arg Leu

565

Leu His Thr Glu

Ser

Ser

Ser

Gly

Ser

425

Leu

Phe

Ser

Leu

Val

505

Glu

Ser

Ala

Leu

Ala

585

Arg

Cys

Leu

Ser

Trp

Ser

490

Tyr

Ser

His

570

Arg

Leu

Ser

Ser

395

Ser

Lys

Pro

Tyr
475

Tyr

Tyr

Ser

Ser
555

Leu

Ala

Ala Thr Val Leu Gly Leu Phe

600

Thr

Val

380

Leu

Asp

Leu

460

Ser

Lys

Val

Ser

Arg

Arg

Val
365

Leu

Ser

Ser

Asp
445

Val

Asp

Phe

Ser

525

His

Val

605

Asp Lys Ser

His Glu Ala

Leu Gly Lys

400

Pro Gln Ala
415

Ala Pro Ala

430

Pro Ala Gly

Ala Gln Asn

Pro Gly Leu
480
Asp Thr Lys

495

Phe Gln Leu
510
Val

Ser Leu

Ala Ala Leu

Arg Asn Ser
560

Gly Gln Arg

575
Ala Trp GIn
590

Thr Pro Glu
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Ile Pro Ala Gly Leu
610
Gly Gly Gly Gly Ser

625

Pro Ala Gly Leu Leu
645
Ala Gln Asn Val Leu
660
Pro Gly Leu Ala Gly
675
Asp Thr Lys Glu Leu
690

Phe Gln Leu Glu Leu

705

Val Ser Leu Ala Leu
725

Ala Ala Leu Ala Leu

740
Arg Asn Ser Ala Phe
755
Gly Gln Arg Leu Gly

770

Ala Trp Gln Leu Thr

785

Thr Pro Glu Ile Pro
805

Gly Gly Ser Gly Gly

820
Pro Asp Asp Pro Ala
835

GIn Leu Val Ala Gln

Pro Ser Pro Arg Ser
615
Gly Gly Ser Gly Pro

630

Glu

Glu

635

Gly Gly Gly Gly Ser
620
Leu Ser Pro Asp Asp

640

Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val

650
Leu Ile Asp Gly Pro

665

Leu

655
Ser Trp Tyr Ser Asp

670

Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu

680
Val Val Ala Lys Ala
695

Arg Arg Val Val Ala

710

His Leu Gln Pro Leu
730

Thr Val Asp Leu Pro

745
Gly Phe Gln Gly Arg
760
Val His Leu His Thr

775

Gln Gly Ala Thr Val
790
Ala Gly Leu Pro Ser
810
Gly Gly Ser Gly Gly
825
Gly Leu Leu Asp Leu

840

Gly

715

Arg

Pro

Leu

Leu

795

Pro

Ser

Arg

685
Val Tyr Tyr Val Phe
700
Glu Gly Ser Gly Ser

720

Ser Ala Ala Gly Ala

Ala Ser Ser Glu Ala
750
Leu His Leu Ser Ala
765
Ala Arg Ala Arg His

780

Gly Leu Phe Arg Val

800

Arg Ser Glu Gly Gly

Gly Pro Glu Leu Ser

GIn Gly Met Phe Ala

Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp
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850

Tyr Ser Asp Pro Gly

865

Tyr Lys Glu Asp Thr
885

Tyr Val Phe Phe Gln

900
Ser Gly Ser Val Ser

915

Ser Glu Ala Arg Asn
945
Leu Ser Ala Gly Gln
965
Ala Arg His Ala Trp
980

Phe Arg Val Thr Pro

995
Glu
<210> 47
<211> 977
<212> PRT

<213> Artificial
<220><223> Ver.6
<400> 47
Met Gly Met Asp Cys
1 5
Ser Val Leu Met Val
20

Ile Gly Ser Asn Cys

855 860
Leu Ala Gly Val Ser Leu Thr
870 875
Lys Glu Leu Val Val Ala Lys

890
Leu Glu Leu Arg Arg Val Val
905

Leu Ala Leu His Leu Gln Pro

920

Leu Ala Leu Thr Val Asp Leu
935 940

Ser Ala Phe Gly Phe Gln Gly

950 955

Arg Leu Gly Val His Leu His

970
Gln Leu Thr Gln Gly Ala Thr
985

Glu Ile Pro Ala Gly Leu Pro

1000

Sequence

Asp Ile Glu Gly Lys Asp Gly
10
Ser Ile Asp Gln Leu Leu Asp
25

Leu Asn Asn Glu Phe Asn Phe

Gly Gly Leu Ser
880
Ala Gly Val Tyr
895
Ala Gly Glu Gly
910
Leu Arg Ser Ala

925

Pro Pro Ala Ser

Arg Leu Leu His
960
Thr Glu Ala Arg
975
Val Leu Gly Leu
990

Ser Pro Arg Ser

1005

Lys Gln Tyr Glu
15
Ser Met Lys Glu
30

Phe Lys Arg His
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35

[le Cys Asp Ala Asn

50

Lys Leu Arg Gln Phe

65

His Leu Leu

Gly Gln Val

Thr Lys Ser

115

Asn Asp Leu
130

Trp Asn Lys

145

Lys

Lys

100

Leu

Cys

Val

85

Lys

Leu
70

Ser

40

Glu Gly Met
55

Lys Met Asn

Glu Gly Thr

Gly Arg Lys Pro Ala

Phe

Leu

Glu

Leu

Met

150

Ser Gly Gly Gly Gly Ser

Pro Pro Cys

Pro Lys Pro
195
Cys Val Val
210
Trp Tyr Val
225

Glu Glu Gln

Leu His Gln

Pro

180

Lys

Val

Asp

Phe

Asp

260

165

Ser

Asp

Asp

Gly

Asn

245

Trp

Asn Lys Gly Leu Pro

275

His

Thr

Val

Val

230

Ser

Leu

Ser

105

Asn Lys Ser

120
Lys Arg Leu
135
Gly Thr Lys

Gly Gly Gly

Thr Gln Pro

185

Leu Met
200
Ser Gln Glu
215
Glu Val His

Thr Tyr Arg

Asn Gly Lys

265
Ser Ile Glu

280

45

Phe Leu Phe Arg Ala Ala Arg

60
Ser Thr Gly
75
Thr Ile Leu
90

Ala Leu Gly

Leu Lys Glu

Leu Gln Glu

140

Glu His Ser

155

Gly Ser
170

Leu Gly Val

Ser Arg Thr
Asp Pro Glu
220
Asn Ala Lys
235
Val Val Ser
250

Glu Tyr Lys

Lys Thr Ile

Asp Phe

Leu Asn

Glu Ala
110

Gln Lys

Ile Lys

Thr His
Phe Leu

190

Pro Glu
205

Val

Thr Lys

Val Leu

Cys Lys

270
Ser Lys

285

_88_

Asp

Cys

95

Lys

Thr

Thr
175

Phe

Val

Phe

Pro

Thr

255

Val

Ala

Leu

80

Thr

Pro

Leu

Cys

160

Cys

Pro

Thr

Asn

Arg

240

Val

Ser

Lys
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Gly Gln Pro Arg Glu Pro Gln Val

290
Glu Met
305

Tyr Pro

Asn Asn

Phe Leu

Asn Val

Glu Leu

Met Phe

Leu Ser

450

Gly Leu

465

Gly Val

Gly Glu

Arg Ser

Pro Ala

530

Thr

Ser

Tyr

Tyr

355

Phe

Lys

Ser

435

Trp

Ser

Tyr

Ala
515

Ser

Lys

Asp

Lys

340

Ser

Ser

Ser

Pro

420

Tyr

Tyr

Tyr

Ser

500

Ala

Ser

Asn

325

Thr

Arg

Cys

Leu

Ser

405

Asp

Leu

Ser

Lys

Val

485

Gly

Gly

Glu

295
Gln Val
310

Ala Val

Thr Pro

Leu Thr

Ser Val

375

Ser Leu

Asp Pro

Val Ala

Asp Pro

455

Glu Asp

470

Phe Phe

Ser Val

Ala Ala

Ser

Pro

Val

360

Met

Ser

Ser

Thr

Ser

Ala

520

Tyr

Leu

Trp

Val

345

Asp

His

Leu

Ser

425

Asn

Leu

Lys

Leu

Leu
505

Leu

Ala Arg Asn Ser

535

Thr

Thr

330

Leu

Lys

Pro

410

Leu

Val

Ala

Ala

Leu Pro Pro Ser Gln Glu

300
Cys Leu
315

Ser Asn

Asp Ser

Ser Arg

Ala Leu

380
Lys Gly
395

Arg Leu

Leu Asp

Leu Leu

Gly Val

460

Leu Val

475

Leu Arg

Leu His

Leu Thr

Val Lys Gly

Gly Gln Pro

335

Asp Gly Ser
350

Trp Gln Glu

365

His Asn His

Gly Gly Gly

Arg Glu Gly

415
Leu Arg Gln
430
Ile Asp Gly
445

Ser Leu Thr

Val Ala Lys

Arg Val Val

495

Leu GIn Pro
510

Val Asp Leu

525

Phe
320

Glu

Phe

Tyr

Ser

400

Pro

Pro

Leu

Pro

Phe Gly Phe GIn Gly Arg

540
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Leu Leu His Leu

545

Glu Ala Arg Ala

Leu Gly Leu Phe

580

Gly Ser Gly Gly
595

Gly Pro Glu Leu

610

Gln Gly Met Phe
625

Gly Pro Leu Ser

Thr Gly Gly Leu

660

Lys Ala Gly Val
675

Val Ala Gly Glu

690
Pro Leu Arg Ser
705

Leu Pro Pro Ala

Gly Arg Leu Leu
740
His Thr Glu Ala

755

Thr Val Leu Gly
770

Gly Gly Gly Ser

Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr

550
Arg His Ala
565

Arg Val Thr

Ser Pro Asp

615

Ala Gln Leu

Trp Tyr Ser

Ser Tyr Lys

Tyr Tyr Val

Ser Ser Glu
725

His Leu Ser

Arg Ala Arg

Leu Phe Arg
775

Gly Gly Gly

555
Trp Gln Leu Thr
570
Pro Glu Ile Pro
585
Gly Gly Ser Ser
600

Asp Pro Ala Gly

Val Ala Gln Asn
635

Asp Pro Gly Leu

650
Glu Asp Thr Lys
665
Phe Phe Gln Leu
680

Ser Val Ser Leu

Ala Ala Ala Leu

715

Ala Arg Asn Ser
730

Ala Gly GIn Arg

745

Gln

Ala

Pro

Leu

620

Val

Ala

Glu

Glu

Ala

700

Ala

Ala

Leu

Gly Ala

Gly Gly

590
Arg Leu
605

Leu Asp

Leu Leu

Gly Val

Leu Val

670

Leu Arg

685

Leu His

Leu Thr

Phe Gly

Gly Val

750

His Ala Trp GIn Leu Thr Gln

760

765

Val Thr Pro Glu Ile Pro Ala

780

Gly Ser Gly Gly Ser Ser Pro
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560

Arg Glu

Leu Arg

Ile Asp

640
Ser Leu
655

Val Ala

Arg Val

Leu Gln

Val Asp

720
Phe Gln
735

His Leu

Gly Ala

Gly Gly

Arg Leu
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SIHS3 10-2018-0119135

785 790 795 800
Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala Gly Leu Leu Asp
805 810 815
Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn Val Leu Leu
820 825 830

Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val

835 840 845
Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val
850 855 860
Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Gln Leu Glu Leu Arg
865 870 875 880
Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser Leu Ala Leu His
885 890 895
Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr

900 905 910

Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly
915 920 925
Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val
930 935 940
His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln
945 950 955 960

Gly Ala Thr Val Leu Gly Leu Phe Arg Val Thr Pro Glu Ile Pro Ala

965 970 975
Gly
<210>
48
<211> 1002
<212>  PRT

<213> Artificial Sequence
<220><223> Ver.7
<400> 48

Met Gly Met Asp Cys Asp Ile Glu Gly Lys Asp Gly Lys Gln Tyr Glu
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Ser Val Leu

Ile Gly Ser
35

Ile Cys Asp

50
Lys Leu Arg
65

His Leu Leu

Thr Lys Ser

115

Asn Asp Leu
130
Trp Asn Lys

145

Met
20

Asn

Gln

Lys

Lys

100

Leu

Cys

5 10
Val Ser Ile Asp Gln Leu
25
Cys Leu Asn Asn Glu Phe
40

Asn Lys Glu Gly Met Phe

55
Phe Leu Lys Met Asn Ser
70
Val Ser Glu Gly Thr Thr
85 90
Gly Arg Lys Pro Ala Ala
105
Glu Glu Asn Lys Ser Leu

120

Phe Leu Lys Arg Leu Leu
135
Leu Met Gly Thr Lys Glu

150

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

Lys Thr His

Val Phe Leu

195
Thr Pro Glu
210
Glu Val Gln
225

Lys Thr Lys

Ser Val Leu

Thr
180

Phe

Val

Phe

Pro

Thr

165 170
Cys Pro Pro Cys Pro Ser
185

Pro Pro Lys Pro Lys Asp

200
Thr Cys Val Val Val Asp
215
Asn Trp Tyr Val Asp Gly
230
Arg Glu Glu GIn Phe Asn
245 250

Val Leu His GIn Asp Trp

Leu Asp Ser

Asn Phe Phe
45

Leu Phe Arg

60
Thr Gly Asp
75

Ile Leu Leu

Leu Gly Glu

Lys Glu Gln

His Gly Gly
155

Glu Pro Lys

His Thr Gln

Gln Leu Met

205
Val Ser Gln
220
Val Glu Val
235

Ser Thr Tyr

Leu Asn Gly

15
Met Lys Glu
30

Lys Arg His

Ala Ala Arg

Phe Asp Leu

80

Asn Cys Thr
95

Ala Gln Pro

Lys Lys Leu

Lys Thr Cys

Ser Cys Asp
175

Pro Leu Gly

190

Ile Ser Arg

Glu Asp Pro

His Asn Ala

240

Arg Val Val
255

Lys Glu Tyr
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Lys Cys Lys
275
[le Ser Lys
290
Pro Pro Ser
305

Leu Val Lys

Asn Gly Gln

Ser Asp Gly
355
Arg Trp Gln
370
Leu His Asn
385

Ser Pro Lys

Glu Gly Ser

Met Phe Ala

Gly Val Tyr

260

Val Ser

Ala Lys

Gly Phe
325

Pro Glu

340

Ser Phe

His Tyr

405

Leu Gly

420

Gly Ser

Gln Leu

Tyr Ser

Tyr Lys

485
Tyr Val

500

Asn Lys Gly
280

Gly Gln Pro

Glu Met Thr

Tyr Pro Ser

Asn Asn Tyr

Phe Leu Tyr
360
Asn Val Phe
375
Thr Gln Lys
390

Ala Gly Gly

Gly Gly Gly

Asp Pro Ala

Val Ala Gln
455

Asp Pro Gly

470

Glu Asp Thr

Phe Phe Gln

265

Leu

Arg

Lys

Asp

Lys

345

Ser

Ser

Ser

Ser

425

Asn

Leu

Lys

Pro Ser Ser

Glu Pro Gln
300
Asn Gln Val
315
[le Ala Val
330

Thr Thr Pro

Arg Leu Thr

Cys Ser Val
380
Leu Ser Leu
395
Gly Ser Ala
410

Ala Lys Ala

Leu Leu Asp

Val Leu Leu

460

Ala Gly Val
475

Glu Leu Val

490

270

[le Glu Lys
285

Val Tyr Thr

Ser Leu Thr

Glu Trp Glu
335

Pro Val Leu

350
Val Asp Lys
365

Leu His Glu

Ser Leu Gly

Gln Pro Gln

415

Ser Ala Pro
430

Leu Arg Gln

445

Ile Asp Gly

Ser Leu Thr

Val Ala Lys

495

Leu Glu Leu Arg Arg Val Val

505

510
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Thr

Leu

Cys

320

Ser

Asp

Ser

Lys

400

Pro

Ala
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Gly Glu Gly Ser
515
Arg Ser Ala Ala
530
Pro Ala Ser Ser

545

Leu Leu His Leu

Glu Ala Arg Ala

580

Leu Gly Leu Phe
595

Pro Arg Ser Glu

Gly Gly Ser Glu

625

Arg Gln Gly Met

Asp Gly Pro Leu

Leu Thr Gly Gly

Ala Lys Ala Gly
690

Val Val Ala Gly
705

Gln Pro Leu Arg

Asp Leu Pro Pro
740
Gln Gly Arg Leu

755

Gly Ser

Gly Ala

Glu Ala

550

Ser Ala
565

Arg His

Arg Val

Gln Glu

630
Phe Ala
645

Ser Trp

Leu Ser

Val Tyr

Glu Gly

710
Ser Ala
725

Ala Ser

Leu His

Val

535

Arg

Thr

Ser

615

Tyr

Tyr

Tyr

695

Ser

Ser

Leu

Ser Leu Ala Leu His

520

Ala Leu Ala Leu Thr

Asn Ser

Gln Arg

Trp Gln

585
Pro Glu
600

Gly Gly

Arg Asp

Leu Val

Ser Asp

665
Lys Glu
630

Val Phe

Gly Ser

Gly Ala

Glu Ala

745

Ala

Leu
570

Leu

Ser

Pro

650

Pro

Asp

Phe

Val

730

Arg

540
Phe Gly

555

Gly Val

Thr Gln

Pro Ala

Gly Gly

620

Ala Gly

635

Gln Asn

Gly Leu

Thr Lys

Gln Leu

700

Ser Leu
715

Ala Leu

Asn Ser

Ser Ala Gly Gln Arg

760

Leu Gln Pro
525

Val Asp Leu

Phe Gln Gly

His Leu His
575
Gly Ala Thr
590
Gly Leu Pro
605

Ser Gly Gly

Leu Leu Asp

Val Leu Leu
655
Ala Gly Val
670
Glu Leu Val
685

Glu Leu Arg

Ala Leu His

Ala Leu Thr

735

Ala Phe Gly
750

Leu Gly Val

765
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Leu

Pro

Arg

560

Thr

Val

Ser

Ser

Leu

640

Ser

Val

Arg

Leu

720

Val

Phe

His
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Leu His

770
Ala Thr
785

Leu Pro

Gly Gly

Leu Asp

Leu Leu

850
Gly Val
865

Leu Val

Leu Arg

Leu His

Leu Thr

930
Phe Gly
945

Gly Val

Thr Gln

Thr

Val

Ser

Ser

Leu

835

Ile

Ser

Val

Arg

Leu

915

Val

Phe

His

Gly

Glu Ala Arg Ala Arg His Ala

775
Leu Gly Leu Phe Arg Val Thr
790

Pro Arg Ser Glu Gly Gly Ser

805 810
Gly Gly Ser Glu GIn Glu Glu
820 825
Arg Gln Gly Met Phe Ala Gln

840

Asp Gly Pro Leu Ser Trp Tyr
855
Leu Thr Gly Gly Leu Ser Tyr
870

Ala Lys Ala Gly Val Tyr Tyr
885 890

Val Val Ala Gly Glu Gly Ser

900 905

Gln Pro Leu Arg Ser Ala Ala

920
Asp Leu Pro Pro Ala Ser Ser
935
Gln Gly Arg Leu Leu His Leu
950
Leu His Thr Glu Ala Arg Ala
965 970
Ala Thr Val Leu Gly Leu Phe

980 985

Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

<210>

995

49

1000

Trp Gln Leu Thr Gln Gly

780
Pro Glu Ile Pro Ala Gly
795 800
Gly Gly Ser Gly Gly Ser
815
Arg Asp Pro Ala Gly Leu
830
Leu Val Ala Gln Asn Val

845

Ser Asp Pro Gly Leu Ala
860
Lys Glu Asp Thr Lys Glu
875 880
Val Phe Phe Gln Leu Glu
895
Gly Ser Val Ser Leu Ala
910

Gly Ala Ala Ala Leu Ala

925
Glu Ala Arg Asn Ser Ala
940
Ser Ala Gly Gln Arg Leu
955 960
Arg His Ala Trp GIn Leu
975
Arg Val Thr Pro Glu Ile

990
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ZIHSdl 10-2018-0119135

<211> 949

<212> PRT

<213> Artificial Sequence

<220><223> Ver.8

<400> 49

Met Gly Met Asp Cys Asp Ile Glu Gly Lys Asp Gly Lys GIn Tyr Glu
1 5 10 15

Ser Val Leu Met Val Ser Ile Asp Gln Leu Leu Asp Ser Met Lys Glu

20 25 30

Ile Gly Ser Asn Cys Leu Asn Asn Glu Phe Asn Phe Phe Lys Arg His

35 40 45
Ile Cys Asp Ala Asn Lys Glu Gly Met Phe Leu Phe Arg Ala Ala Arg
50 55 60
Lys Leu Arg Gln Phe Leu Lys Met Asn Ser Thr Gly Asp Phe Asp Leu
65 70 75 80
His Leu Leu Lys Val Ser Glu Gly Thr Thr Ile Leu Leu Asn Cys Thr
85 90 95
Gly Gln Val Lys Gly Arg Lys Pro Ala Ala Leu Gly Glu Ala Gln Pro

100 105 110

Thr Lys Ser Leu Glu Glu Asn Lys Ser Leu Lys Glu Gln Lys Lys Leu
115 120 125
Asn Asp Leu Cys Phe Leu Lys Arg Leu Leu Gln Glu Ile Lys Thr Cys
130 135 140
Trp Asn Lys Ile Leu Met Gly Thr Lys Glu His Gly Gly Gly Gly Ser
145 150 155 160
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Pro Lys Ser Cys Asp
165 170 175

Lys Thr His Thr Cys Pro Pro Cys Pro Ser His Thr Gln Pro Leu Gly

180 185 190
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp GIn Leu Met Ile Ser Arg
195 200 205

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro
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225

Lys

Ser

Lys

Pro
305

Leu

Asn

Ser

Arg

Leu

385

Arg

Asp

Leu

210

Val

Thr

Val

Cys

Ser

290

Pro

Val

Asp

Trp
370

His

Gln

Lys

Leu

Lys

275

Lys

Ser

Lys

Asn

Ser

Pro

435

Phe Asn

Pro Arg

245

Thr Val
260

Val Ser

Ala Lys

Gly Phe

325
Pro Glu
340

Ser Phe

Glu Gly

His Tyr

Gly Gly

405
Met Phe
420

Leu Ser

Trp

230

Leu

Asn

310

Tyr

Asn

Phe

Asn

Thr
390

Trp

Thr Gly Gly Leu Ser

450

215

Tyr

His

Lys

Pro

Asn

Leu

Val

375

Tyr

Tyr

455

Val

280

Pro

Thr

Ser

Tyr

Tyr

360

Phe

Lys

Ser

Leu

Ser

440

Asp

Phe

Asp

265

Leu

Arg

Lys

Asp

Lys

345

Ser

Ser

Ser

Asp

Val
425

Asp

Gly Val
235
Asn Ser

250

Trp Leu

Pro Ser

Glu Pro

Asn Gln

330

Thr Thr

Arg Leu

Cys Ser

Leu Ser

395

Pro Ala
410

Pro Gly

Lys Glu Asp Thr

220

Glu Val His Asn

Thr Tyr Arg Val

255

Asn Gly Lys Glu
270
Ser Ile Glu Lys
285
GIn Val Tyr Thr
300

Val Ser Leu Thr

Val Glu Trp Glu

335
Pro Pro Val Leu
350
Thr Val Asp Lys
365
Val Leu His Glu
380

Leu Ser Leu Gly

Gly Leu Leu Asp
415
Asn Val Leu Leu
430
Leu Ala Gly Val
445
Lys Glu Leu Val

460
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Ala
240

Val

Tyr

Thr

Leu

Cys

320

Ser

Asp

Ser

Lys

400

Leu

Ser

Val
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Ala Lys

465

Val Val

Gln Pro

Asp Leu

Gln Gly

530

Leu His

545

Ala Thr

Leu Pro

Pro Ala

Ala Gln

610
Pro Gly
625

Asp Thr

Phe Gln

Val Ser

Ala Ala

690

Ala Gly Val Tyr

470
Ala Gly Glu Gly
485
Leu Arg Ser Ala
500
Pro Pro Ala Ser
515

Arg Leu Leu His

Thr Glu Ala Arg
550

Val Leu Gly Leu

565
Ser Pro Arg Ser
580
Gly Leu Leu Asp
595

Asn Val Leu Leu

Leu Ala Gly Val
630
Lys Glu Leu Val
645
Leu Glu Leu Arg
660
Leu Ala Leu His

675

Leu Ala Leu Thr

Tyr

Ser

Ser

Leu

535

Ala

Phe

Leu

615

Ser

Val

Arg

Leu

Val

695

Val Phe Phe GIn Leu

475
Gly Ser Val Ser Leu
490

Gly Ala Ala Ala Leu

Glu Ala Arg Asn Ser
520
Ser Ala Gly Gln Arg

540

Arg His Ala Trp Gln
555
Arg Val Thr Pro Glu
570

Gly Gly Ser Gly Gly

Arg Gln Gly Met Phe

Asp Gly Pro Leu Ser

620
Leu Thr Gly Gly Leu
635
Ala Lys Ala Gly Val
650
Val Val Ala Gly Glu
665
Gln Pro Leu Arg Ser

680

Asp Leu Pro Pro Ala

700

Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu

Glu Leu Arg Arg

480
Ala Leu His Leu
495
Ala Leu Thr Val
510
Ala Phe Gly Phe
525

Leu Gly Val His

Leu Thr Gln Gly

Ile Pro Ala Gly

Gly Gly Ser Asp

Ala Gln Leu Val
605

Trp Tyr Ser Asp

Ser Tyr Lys Glu
640
Tyr Tyr Val Phe
655
Gly Ser Gly Ser
670
Ala Ala Gly Ala

685

Ser Ser Glu Ala

His Leu Ser Ala
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705

Gly

Thr

Ser

785

Pro

Leu
865

Pro

Arg

Thr

Val

Ser

945

Gln Arg Leu Gly

725

Trp Gln Leu Thr
740

Pro Glu Ile Pro

755
Gly Gly Gly Gly
770

Met Phe Ala Gln

Leu Ser Trp Tyr
805
Gly Leu Ser Tyr

820

Gly Val Tyr Tyr

Gly Glu Gly Ser

Pro Ala Ser Ser
885

Leu Leu His Leu

900
Glu Ala Arg Ala
915
Leu Gly Leu Phe
930

Pro Arg Ser Glu

<210> 50

710

Val His Leu His

Gln Gly Ala Thr
745

Ala Gly Leu Pro

760
Ser Asp Pro Ala
775
Leu Val Ala GIn
790

Ser Asp Pro Gly

Lys Glu Asp Thr

825

Val Phe Phe GIn
840
Gly Ser Val Ser
855
Gly Ala Ala Ala
870

Glu Ala Arg Asn

Ser Ala Gly Gln

905

Arg His Ala Trp
920

Arg Val Thr Pro

935

715

720

Thr Glu Ala Arg Ala Arg His

730

735

Val Leu Gly Leu Phe Arg Val

Ser Pro Arg

Gly Leu Leu
780
Asn Val Leu
795
Leu Ala Gly
810

Lys Glu Leu

Leu Glu Leu

Leu Ala Leu
860
Leu Ala Leu
875
Ser Ala Phe
890

Arg Leu Gly

GIn Leu Thr

Glu Ile Pro

940

750

Ser Glu Gly

765

Asp Leu Arg

Leu Ile Asp

Val Ser Leu
815
Val Val Ala

830

Arg Arg Val
845

His Leu Gln

Thr Val Asp

Gly Phe Gln
895

Val His Leu

910
Gln Gly Ala
925

Ala Gly Leu
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Gly

800

Thr

Lys

Val

Pro

Leu

880

His

Thr

Pro
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<211> 967

<212> PRT
<213>
<220><223>
<400> 50

Met Gly Met

1

Ser Val Leu

Ile Gly Ser

35

Ile Cys Asp
50

Lys Leu Arg

65

His Leu Leu

Gly Gln Val

Thr Lys Ser

115

Asn Asp Leu
130

Trp Asn Lys

145

Artificial

Ver.9

Asp

Met
20

Asn

Gln

Lys

Lys

100

Leu

Cys

Cys

Val

Cys

Asn

Phe

Val

85

Glu

Phe

Leu

Gly Gly Gly Gly Ser

Lys Thr His

Val Phe Leu
195

Thr Pro Glu

Thr
180

Phe

Val

165

Cys

Pro

Thr

Sequence

Asp Ile Glu

Ser Ile Asp

Leu Asn Asn

40

Lys Glu Gly
55

Leu Lys Met

70

Ser Glu Gly

Arg Lys Pro

Glu Asn Lys

120

Leu Lys Arg
135

Met Gly Thr

150

Gly Gly Gly

Pro Pro Cys

Pro Lys Pro

200

Cys Val Val

Gly Lys Asp

10
Gln Leu Leu
25
Glu Phe Asn
Met Phe Leu

Asn Ser Thr

75

Thr Thr Ile
90

Ala Ala Leu
105
Ser Leu Lys

Leu Leu Gln

Lys Glu His

155

Gly Ser Glu
170

Pro Ser His

185

Lys Asp Gln

Val Asp Val

Gly Lys Gln

Asp Ser Met
30
Phe Phe Lys
45
Phe Arg Ala

60

Gly Asp Phe

Leu Leu Asn

Gly Glu

110

Glu Gln Lys

125

Glu Ile Lys
140

Gly Gly Gly

Pro Lys Ser
Thr Gln Pro

190
Leu Met Ile
205

Ser Gln Glu

- 100 -

Tyr

15

Lys

Arg

Asp

Cys

95

Lys

Thr

Cys

175

Leu

Ser

Asp

His

Arg

Leu

80

Thr

Pro

Leu

Cys

160

Asp

Gly

Arg

Pro
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225

Lys

Ser

Lys

Pro

305

Leu

Asn

Ser

Arg

Leu

385

Gly

210

Val

Thr

Val

Cys

Ser

290

Pro

Val

Asp

Trp
370

His

Asn

Leu

450

Gln Phe Asn

Lys Pro Arg
245
Leu Thr Val
260
Lys Val Ser
275

Lys Ala Lys

Ser Gln Glu

Lys Gly Phe

325

GIn Pro Glu
340

Gly Ser Phe

Asn His Tyr

Gly Gly Ser

405

Leu Leu Asp
420

Val Leu Leu

435

Ala Gly Val

215

Trp Tyr Val
230

Glu Glu GIn

Leu His Gln

Asn Lys Gly
280

Gly Gln Pro

295
Glu Met Thr
310

Tyr Pro Ser

Asn Asn Tyr

Phe Leu Tyr

360

Asn Val Phe
375

Thr Gln Lys

390

Gly Gly Gly

Leu Arg Gln

Ile Asp Gly

440
Ser Leu Thr

455

Asp Gly Val
235
Phe Asn Ser
250
Asp Trp Leu
265

Leu Pro Ser

Arg Glu Pro

Lys Asn Gln

Asp
330

Lys Thr Thr

345

Ser Arg Leu

Ser Cys Ser

Ser Leu Ser

395

Gly Ser Gly

410

Gly Met Phe
425

Pro Leu Ser

Gly Gly Leu

220

Thr

Asn

Ser

300

Val

Val

Pro

Thr

Val
380

Leu

Gly

Trp

Ser

460

Val His Asn

Tyr Arg Val
255
Gly Lys Glu
270
Ile Glu Lys
285

Val Tyr Thr

Ser Leu Thr

Glu Trp Glu

335

Pro Val Leu
350

Val Asp Lys

365

Leu His Glu

Ser Leu Gly

Gly Ser Asp

415

Gln Leu Val
430

Tyr Ser Asp

445

Tyr Lys Glu
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Ala

240

Val

Tyr

Thr

Leu

Cys

320

Ser

Asp

Ser

Lys
400

Pro

Pro

Asp
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Thr Lys Glu
465

Gln Leu Glu

Ser Leu Ala

Ala Leu Ala
515
Asn Ser Ala
530
Gln Arg Leu
545

Trp Gln Leu

Pro Glu Ile

Gly Ser Gly

Leu Asp Leu
610

Leu Leu Ile

625

Gly Val Ser

Leu Val Val

Leu Arg Arg

675

Leu His Leu
690

Leu Thr Val

705

Leu Val

Leu Arg

485

Leu His

500

Leu Thr

Phe Gly

Gly Val

Thr Gln

Pro Ala

Arg Gln

Asp Gly

Leu Thr

645

Ala Lys

660

Val Val

Gln Pro

Asp Leu

Val Ala Lys
470

Arg Val Val

Leu Gln Pro

Val Asp Leu
520
Phe Gln Gly
535
His Leu His
550

Gly Ala Thr

Gly Leu Pro

Gly Ser Gly
600
Gly Met Phe
615
Pro Leu Ser
630

Gly Gly Leu

Ala Gly Val

Ala Gly Glu

680

Leu Arg Ser
695

Pro Pro Ala

710

Ala

Ala

Leu

505

Pro

Arg

Thr

Val

Ser

585

Trp

Ser

Tyr

665

Ala

Ser

Gly Val Tyr
475

Gly Glu Gly

490

Arg Ser Ala

Pro Ala Ser

Leu Leu His

540

Leu Gly Leu
570

Pro Arg Ser

Gly Ser Asp

GIn Leu Val

620

Tyr Ser Asp
635

Tyr Lys Glu

650

Tyr Val Phe

Ser Gly Ser

Ala Gly Ala
700
Ser Glu Ala

715

Tyr

Ser

Ala

Ser

525

Leu

Ala

Phe

Pro

605

Pro

Asp

Phe

Val

685

Ala

Arg

Val Phe Phe

480

Gly Ser Val
495

Gly Ala Ala

510

Glu Ala Arg

Ser Ala Gly

Arg His Ala

560

Arg Val Thr
575

Gly Gly Gly

590

Ala Gly Leu

Gln Asn Val

Gly Leu Ala
640
Thr Lys Glu

655

GIn Leu Glu
670

Ser Leu Ala

Ala Leu Ala

Asn Ser Ala

720
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Phe Gly Phe

Gly Val His

Thr Gln Gly

Pro Ala Gly

Arg Gln Gly

Asp Gly Pro

Leu Thr Gly

835

Ala Lys Ala
850

Val Val Ala

865

Gln Pro Leu

Asp Leu Pro

Gln Gly Arg
915
Leu His Thr

930

Ala Thr Val
945

Leu Pro Ser

Gln Gly Arg Leu

725
Leu His Thr Glu
740

Ala Thr Val Leu

Leu Pro Ser Pro

775

Met Phe Ala Gln
805

Leu Ser Trp Tyr

820

Gly Leu Ser Tyr

Gly Val Tyr Tyr

855

Arg Ser Ala Ala
885

Pro Ala Ser Ser

900

Leu Leu His Leu

Glu Ala Arg Ala

935

Leu Gly Leu Phe
950

Pro Arg Ser Glu

Leu His Leu

730
Ala Arg Ala
745
Gly Leu Phe
760

Arg Ser Glu

Ser Asp Pro

Leu Val Ala
810
Ser Asp Pro
825
Lys Glu Asp
840

Val Phe Phe

Gly Ser Val

Gly Ala Ala
890
Glu Ala Arg

905

Ser Ala Gly Gln Arg Leu

Arg His Ala

Arg Val Thr

765

Gly Gly Gly
780

Ala Gly Leu

Gln Asn Val

Gly Leu Ala

Thr Lys Glu

845

GIn Leu Glu
860

Ser Leu Ala

875

Ala Leu Ala

Asn Ser Ala

735
Trp Gln
750

Pro Glu

Gly Ser

Leu Asp

Leu Leu

815
Gly Val
830

Leu Val

Leu Arg

Leu His

Leu Thr

895
Phe Gly
910

Ser Ala Gly Gln Arg Leu Gly Val

920

Arg His Ala

Arg Val Thr

925
Trp Gln Leu

940

Pro Glu Ile

955

Thr Gln

Pro Ala
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Leu

Ile

Leu

800

Ser

Val

Arg

Leu

880

Val

Phe

His

Gly
960
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<210> 51

<211> 175
<212> PRT
<213>

<220><223>

<400> 51

Asp Pro Ala
1

Val Ala Gln

Asp Pro Gly
35
Glu Asp Thr
50
Phe Phe Cys
65

Ser Val Ser

Ala Ala Ala

Ala Arg Asn
115
Ala Gly Gln
130
His Ala Trp
145

Val Cys Pro

<210> 52
<211> 569

<212> PRT

965

Artificial Sequence

Ver.10 (Q146C/T241C)

Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu

Asn

20

Leu

Lys

Leu

Leu

Leu

100

Ser

Arg

5

Val Leu Leu

Ala Gly Val

Glu Leu Val

10

15

Ile Asp Gly Pro Leu Ser Trp Tyr

25

Ser Leu Thr
40

Val Ala Lys

Glu Leu Arg Arg Val Val

Ala Leu His

85

Ala Leu Thr

Leu Gln Pro

90

30

Gly Gly Leu Ser Tyr

45

Ala Gly Val Tyr Tyr

60

Ala Gly Glu Gly Ser

75

Leu Arg Ser Ala Ala

95

Val Asp Leu Pro Pro Ala Ser Ser

105

110

Ser

Lys

Val

Ala Phe Gly Phe GIn Gly Arg Leu Leu His Leu Ser

Leu Gly Val

120

His Leu His

GIn Leu Thr Gln Gly Ala Thr

Glu Ile Pro Ala Gly Leu Pro

165

170

125

Thr Glu Ala Arg Ala

140

Val Leu Gly Leu Phe

155

Ser Pro Arg Ser Glu

175
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Arg

Arg

160
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<213> Artificial Sequence
<220><223> Ver.11 (Q146C/T241C)
<400> 52
Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala
1 5 10 15
Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln
20 25 30
Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly
35 40 45

Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr

50 55 60
Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Cys
65 70 75 80
Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser
85 90 95
Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
100 105 110
Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn

115 120 125

Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln
130 135 140
Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp
145 150 155 160
Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Cys Pro
165 170 175
Glu Ile Pro Ala Gly Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
180 185 190

Gly Ser Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp

195 200 205
Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val
210 215 220

Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp
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225

Pro

Asp

Phe

Val

305

Arg

Cys

Ser

385

Asp

Leu

Ser

Lys

Val

465

Gly

Thr

Cys

Ser

290

Asn

Trp

Pro

370

Asp

Val

Asp

450

Phe

Leu Ala

Lys Glu

260

Leu Glu

275

Leu Ala

Leu Ala

Ser Ala

Arg Leu

340

Gln Leu

Pro Ala

Ala Gln

420
Pro Gly
435

Asp Thr

Phe Cys

230 235 240
Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu
245 250 255
Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe

265 270

Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser
280 285
Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala
295 300

Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala
310 315 320

Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala

325 330 335

Gly Val His Leu His Thr Glu Ala Arg Ala Arg His

345 350
Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val
360 365
Pro Ala Gly Gly Gly Gly Gly Ser Gly Gly Gly Gly
375 380
Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro
390 395 400
Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln

405 410 415

Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr
425 430
Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr
440 445
Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr
455 460
Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser

470 475 480
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Gly Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala

485 490 495
Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser
500 505 510
Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu
515 520 525
Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala
530 535 540
Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe

545 550 555 560

Arg Val Cys Pro Glu Ile Pro Ala Gly

565
<210> 53
<211> 972
<212> PRT

<213> Artificial Sequence
<220><223>  Ver.12 (Q146C/T241C)
<400> 93
Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala Gly Leu Leu Asp Leu Arg
1 5 10 15
Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn Val Leu Leu Ile Asp
20 25 30

Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu

35 40 45
Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala
50 55 60
Lys Ala Gly Val Tyr Tyr Val Phe Phe Cys Leu Glu Leu Arg Arg Val
65 70 75 80
Val Ala Gly Glu Gly Ser Gly Ser Val Ser Leu Ala Leu His Leu Gln
85 90 95

Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp
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Leu Pro Pro Ala

Gly

His

145

Thr

Pro

Asp

Leu

225

Val

Val

Arg

His

Thr

305

Val

Arg

130

Thr

Val

Ser

Leu

210

Ser

Val

Arg

Leu

290

Val

Phe

His

100

115

Leu Leu His

Glu Ala Arg

Leu Gly Leu
165

Pro Arg Ser

180
Ser Gly Pro
195

Arg Gln Gly

Asp Gly Pro

Leu Thr Gly

245

Ala Lys Ala
260

Val Val Ala

275

Gln Pro Leu

Asp Leu Pro

Gln Gly Arg

325
Leu His Thr

340

Leu Ser

135
Ala Arg
150

Phe Arg

Glu Gly

Glu Leu

Met Phe

215
Leu Ser
230

Gly Leu

Gly Val

Gly Glu

Arg Ser

295
Pro Ala
310

Leu Leu

Glu Ala

Ser Ser Glu Ala

120

Ala

His

Ser

200

Trp

Ser

Tyr

Ser

His

Arg

105

Arg

Cys

185

Pro

Tyr

Tyr

Tyr
265

Ser

Ser

Leu

Ala

345

Asn Ser

Gln Arg

Trp Gln

Pro Glu

170

Gly Ser

Asp Asp

Leu Val

Ser Asp

235

Lys Glu

250

Val Phe

Gly Ser

Gly Ala

Glu Ala

315

Ser Ala

330

Arg His

110

Ala Phe Gly Phe Gln
125

Leu Gly Val His Leu

140

Leu Thr Gln Gly Ala
160

Ile Pro Ala Gly Leu

175

Gly Gly Gly Gly Ser

190
Pro Ala Gly Leu Leu
205

Ala Gln Asn Val Leu
220
Pro Gly Leu Ala Gly

240
Asp Thr Lys Glu Leu

255

Phe Cys Leu Glu Leu
270
Val Ser Leu Ala Leu
285

Ala Ala Leu Ala Leu

300

Arg Asn Ser Ala Phe
320

Gly Gln Arg Leu Gly

335
Ala Trp GIln Leu Thr

350
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Gln Gly Ala Thr

355

Ala Gly Leu Pro

370
Gly Gly Ser

385

Gly Leu Leu Asp

Asn Val Leu Leu

420

Leu Ala Gly Val

435
Lys Glu Leu
450

Leu Glu Leu

465

Leu Ala Leu

Leu Ala Leu

Ser Ala Phe
515
Arg Leu Gly

530

Gln Leu Thr
545

Glu Ile Pro

<210> 54
<211> 565
<212> PRT

<213>

Val

Arg

His

Thr

500

Val

Ala

Val Leu Gly Leu Phe Arg Val

360

Ser Pro Arg Ser Glu Gly Gly

375
Gly Ser Gly

390

Leu Arg Gln
405

Ile Asp Gly

Ser Leu Thr

Val Ala Lys
455

Arg Val Val

470
Leu Gln Pro
485

Val Asp Leu

Pro Glu Leu

Gly Met Phe
410
Pro Leu Ser
425
Gly Gly Leu
440

Ala Gly Val

Ala Gly Glu

Leu Arg Ser
490
Pro Pro Ala

505

Ser

395

Trp

Ser

Tyr

Ser

Phe Gln Gly Arg Leu Leu His

His Leu His

535

Gly Ala Thr
550
Gly Leu Pro

565

520

Thr Glu Ala

Arg

Cys

380

Pro

Tyr

Tyr

Tyr

460

Ser

Ser

Leu

540

Val Leu Gly Leu Phe

555

Ser Pro Arg Ser Glu

570

Artificial Sequence

Pro Glu Ile
365

Gly Ser Gly

Asp Asp Pro

Leu Val Ala
415
Ser Asp Pro
430
Lys Glu Asp
445

Val Phe Phe

Gly Ser Val

Gly Ala Ala
495
Glu Ala Arg
510
Ser Ala Gly
525

Arg His Ala

Arg Val Cys
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Pro

Gly

Thr

Cys

Ser

480

Asn

Gln

Trp

Pro

560
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<220><223>

<400> 54

Asp Pro Ala Gly
1

Val Ala GIn Asn

20
Asp Pro Gly Leu
35
Glu Asp Thr Lys
50
Phe Phe Cys Leu
65

Ser Val Ser Leu

Ala Ala Ala Leu

100

Ala Arg Asn Ser
115

Ala Gly Gln Arg

His Ala Trp Gln
145

Val Cys Pro Glu

Gly Ser Gly Gly
180
Glu Glu Arg Asp
195
Ala GIn Leu Val
210

Trp Tyr Ser Asp

Leu
5

Val

Leu

Leu

165

Ser

Pro

Ala

Pro

Ver.13 (Q146C/T241C)

Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu

10

Leu Leu Ile Asp Gly

25
Gly Val Ser Leu Thr
40
Leu Val Val Ala Lys
55
Leu Arg Arg Val Val
70
Leu His Leu GIn Pro

90

Leu Thr Val Asp Leu
105
Phe Gly Phe Gln Gly
120
Gly Val His Leu His
135

Thr Gln Gly Ala Thr
150

Pro Ala Gly Leu Pro

170
Gly Gly Ser Gly Gly
185
Ala Gly Leu Leu Asp
200
GIn Asn Val Leu Leu
215

Gly Leu Ala Gly Val

Pro Leu Ser Trp

30
Gly Gly Leu Ser
45
Ala Gly Val Tyr
60
Ala Gly Glu Gly
75

Leu Arg Ser Ala

Pro Pro Ala Ser
110

Arg Leu Leu His

125
Thr Glu Ala Arg
140
Val Leu Gly Leu
155

Ser Pro Arg Ser

Ser Gly Gly Ser
190
Leu Arg GIn Gly
205
Ile Asp Gly Pro
220

Ser Leu Thr Gly
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15

Tyr Ser

Tyr Lys

Tyr Val

Ser Gly

Ser Glu

Leu Ser

Ala Arg

Phe Arg
160

Met Phe

Leu Ser

Gly Leu
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225

Ser Tyr Lys Glu

Tyr Tyr Val Phe

260

275

290

Ser Ser Glu Ala

305

His Leu Ser Ala

Arg Ala Arg His

340

Leu Phe Arg Val
355

Ser Glu Gly Gly

Ser Glu Gln Glu
385

Gly Met Phe Ala

Pro Leu Ser Trp

420

Gly Gly Leu Ser
435

Ala Gly Val Tyr

450
Ala Gly Glu Gly

465

Asp
245

Phe

Val

Arg

Cys

Ser

405

Tyr

Tyr

Tyr

Ser

230

Thr Lys Glu Leu

Cys Leu Glu Leu
265
Ser Leu Ala Leu
280
Ala Leu Ala Leu
295

Asn Ser Ala Phe

310

Gln Arg Leu Gly

Trp Gln Leu Thr

345

Pro Glu Ile Pro
360

Gly Gly Ser Gly

375

Arg Asp Pro Ala
390

Leu Val Ala Gln

Ser Asp Pro Gly

425

Lys Glu Asp Thr
440

Val Phe Phe Cys

455
Gly Ser Val Ser

470

235

240

Val Val Ala Lys Ala Gly Val

250

Arg Arg

His Leu

Thr Val

Gly Phe

315
Val His

330

Gly Ser

Gly Leu

395

Val

Gln

Asp

300

Gln

Leu

Ala

Leu

Gly

380

Leu

255
Val Ala Gly Glu
270
Pro Leu Arg Ser
285

Leu Pro Pro Ala

Gly Arg Leu Leu

320
His Thr Glu Ala
335
Thr Val Leu Gly
350
Pro Ser Pro Arg
365

Gly Ser Gly Gly

Asp Leu Arg Gln

Asn Val Leu Leu Ile Asp Gly

410

415

Leu Ala Gly Val Ser Leu Thr

430

Lys Glu Leu Val Val Ala Lys

445

Leu Glu Leu Arg Arg Val Val

460

Leu Ala Leu His Leu Gln Pro

475

480
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Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu

485
Pro Pro Ala Ser Ser Glu Ala Arg Asn
500 505
Arg Leu Leu His Leu Ser Ala Gly Gln

515 520

Thr Glu Ala Arg Ala Arg His Ala Trp
530 535

Val Leu Gly Leu Phe Arg Val Cys Pro

545 550

Ser Pro Arg Ser Glu

565
<210> 55
<211> 847
<212> PRT
<213> Artificial Sequence
<220><223>  Ver.14 (Q146C/T241C)
<400> 95

Gly Gly Gly Gly Ser Gly Gly Gly Gly

1 5

Pro Lys Ser Cys Asp Lys Thr His Thr

20 25
Thr Gln Pro Leu Gly Val Phe Leu Phe

35 40
Leu Met Ile Ser Arg Thr Pro Glu Val
50 95
Ser GIn Glu Asp Pro Glu Val Gln Phe
65 70

Glu Val His Asn Ala Lys Thr Lys Pro

85
Thr Tyr Arg Val Val Ser Val Leu Thr

100 105

490

495

Ser Ala Phe Gly Phe Gln Gly

Arg Leu

Gln Leu

Glu Ile

555

Gly

Thr
540

Pro

510
Val His Leu His

525

GIn Gly Ala Thr

Ala Gly Leu Pro

560

Ser Gly Gly Gly Gly Ser Glu

10

Cys Pro

Pro Pro

Thr Cys

Asn Trp

75

Pro

Lys

Val

60

Tyr

15

Cys Pro Ser His
30
Pro Lys Asp Gln
45

Val Val Asp Val

Val Asp Gly Val

80

Arg Glu Glu GIn Phe Asn Ser

90

95

Val Leu His Gln Asp Trp Leu

110
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Asn Gly Lys Glu

Ser

145

Val

Val

Pro

Thr

Val

225

Leu

Asp

Leu

305

Val

Val

Arg

130

Val

Ser

Pro

Val

210

Leu

Ser

Ser

Leu

290

Ser

Val

Arg

115

Glu Lys

Tyr Thr

Leu Thr

Trp Glu

180
Val Leu
195

Asp Lys

His Glu

Leu Gly

Pro Gln

260
Ala Pro
275

Arg Gln

Asp Gly

Leu Thr

Ala Lys
340
Val Val

355

Tyr

Thr

Leu

Cys

165

Ser

Asp

Ser

Lys

245

Pro

Gly

325

Ala

Ala

Lys Cys

Ile Ser

135

Pro Pro

150

Leu Val

Asn Gly

Ser Asp

Arg Trp

215

Leu His

230

Ser Pro

Glu Gly

Met Phe

295

Leu Ser

310

Gly Leu

Gly Val

Gly Glu

Lys
120

Lys

Ser

Lys

Asn

Lys

Ser

Trp

Ser

Tyr

Val Ser

Ala Lys

Gly Phe

170
Pro Glu
185

Ser Phe

His Tyr

Gln Leu

Tyr Ser

Tyr Lys
330
Tyr Val

345

Asn

Gly

155

Tyr

Asn

Phe

Asn

Thr

235

Asp

Val

Asp

315

Phe

Gly Ser Gly Ser

360

Lys

Gln

140

Met

Pro

Asn

Leu

Val

220

Pro

300

Pro

Asp

Phe

Val

Gly Leu Pro Ser
125

Pro Arg Glu Pro

Thr Lys Asn Gln

Ser Asp Ile Ala
175
Tyr Lys Thr Thr
190
Tyr Ser Arg Leu
205

Phe Ser Cys Ser

Lys Ser Leu Ser

240
Gly Gly Gly Ser
255
Gly Ser Ala Lys
270

Ala Gly Leu Leu

Gln Asn Val Leu

Gly Leu Ala Gly
320
Thr Lys Glu Leu
335
Cys Leu Glu Leu
350
Ser Leu Ala Leu

365
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His Leu Gln Pro Leu Arg Ser

370

Thr Val Asp

385

Gly Phe Gln

Val His Leu

Ala Gly Leu
450

Gly Ser Gly

465

Gly Leu Leu

Asn Val Leu

Leu Ala Gly

515
Lys Glu Leu

530

375

Leu Pro Pro Ala Ser

Gly

His

420

Thr

Pro

Gly

Asp

Leu

500

Val

Val

Arg
405

Thr

Val

Ser

Ser

Leu

485

Ile

Ser

Val

Leu Glu Leu Arg Arg

545

Leu Ala Leu

Leu Ala Leu

His

Thr

580

Leu
565

Val

Ser Ala Phe Gly Phe

595

Arg Leu Gly

Val

His

390

Leu Leu His

Glu Ala Arg

Leu Gly Leu

440

Pro Arg Ser

455
Gly Gly Ser
470

Arg Gln Gly

Asp Gly Pro

Leu Thr Gly

520

Ala Lys Ala

535

Val Val
550

GIn Pro Leu

Asp Leu Pro

Gln Gly Arg
600

Leu His Thr

Ser Glu

Leu Ser

410
Ala Arg
425

Phe Arg

Glu Gly

Glu Gln

Met Phe

490

Leu Ser

505

Gly Leu

Gly Val

Gly Glu

Arg Ser

570

Pro Ala

585

Leu Leu

Glu Ala

Ala

395

His

Trp

Ser

Tyr

Ser

His

Arg

380

Arg Asn Ser

Gly Gln Arg

Ala Trp Gln
430
Cys Pro Glu

445

Ser Gly Gly
460

Glu Arg Asp

Gln Leu Val

Ser Asp

Tyr

510

Tyr Lys Glu

525
Tyr Val Phe
540

Ser Gly Ser

Ser Glu Ala

590

Leu Ser Ala
605

Ala Arg His
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Ala Ala Gly Ala Ala Ala Leu Ala Leu

Ala Phe

400
Leu Gly
415

Leu Thr

Ile Pro

Ser Gly

Pro Ala

495

Pro Gly

Asp Thr

Phe Cys

Val Ser

560

975

Arg Asn

Gly Gln

Ala Trp
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610
Gln Leu Thr Gln
625

Glu Ile Pro Ala

Gly Ser Gly Gly

660
Asp Pro Ala Gly
675
Val Ala Gln Asn
690
Asp Pro Gly Leu
705

Glu Asp Thr Lys

Phe Phe Cys Leu
740

Ser Val Ser Leu

755
Ala Ala Ala Leu
770
Ala Arg Asn Ser
785

Ala Gly Gln Arg

His Ala Trp Gln
820
Val Cys Pro Glu
835
<210> 56
<211> 1009
<212> PRT

615
Gly Ala Thr
630
Gly Leu Pro
645

Ser Gly Gly

Leu Leu Asp

Val Leu Leu

695

Ala Gly Val
710

Glu Leu Val

725

Glu Leu Arg

Ala Leu His

Ala Leu Thr

775

Ala Phe Gly
790

Leu Gly Val

805

Leu Thr Gln

Ile Pro Ala

Val

Ser

Ser

Leu

680

Ser

Val

Arg

Leu

760

Val

Phe

His

Gly
840

Leu

Pro

665

Arg

Asp

Leu

Val

745

Asp

Leu

825

Leu

Gly

Arg

650

Gly

Gly

Thr

Lys

730

Val

Pro

Leu

Leu
635

Ser

Ser

Gly

Pro

Gly

715

Ala

Leu

Pro

620

Phe Arg Val Cys

Glu Gly Gly Ser
655

Glu Gln Glu Glu

670
Met Phe Ala Gln
685
Leu Ser Trp Tyr
700
Gly Leu Ser Tyr
Gly Val Tyr Tyr

735

Arg Ser Ala Ala
765
Pro Ala Ser Ser

780

Gly Arg Leu Leu His Leu

His

810

Thr

Pro

795

Thr

Val

Ser

Glu Ala Arg Ala

815

Leu Gly Leu Phe
830

Pro Arg Ser Glu

845
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Pro

640

Arg

Leu

Ser

Lys

720

Val

Ser
800

Arg

Arg
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<213>

<220><223>

<400> 56

Met Gly Met
1

Ser Val Leu

Ile Gly Ser
35
Ile Cys Asp

50

Artificial Sequence

Ver.15 (Q146C/T241C)

Asp Cys Asp Ile Glu Gly Lys

Met
20

Asn

5

Val

25

10

Ser Ile Asp Gln Leu

Cys Leu Asn Asn Glu Phe

40

Ala Asn Lys Glu Gly Met

55

Lys Leu Arg Gln Phe Leu Lys

65

His Leu Leu

Gly Gln Val

Thr Lys Ser

115

Asn Asp Leu
130

Trp Asn Lys

145

Gly Gly Gly Gly Ser

Lys Thr His

Lys

Lys
100

Leu

Cys

Ile Leu Met Gly Thr

Thr
180

70

Val Ser Glu

85

Gly Arg Lys

Glu Glu Asn

Phe Leu Lys

135

150

165

Cys Pro Pro

Val Phe Leu Phe Pro Pro Lys

195

Thr Pro Glu

210

Val

Thr Cys Val

215

Met Asn

Gly Thr

Pro Ala

Lys Ser

120

Phe

Ser

Thr

Leu

Asp Gly Lys

Leu Asp Ser

Asn Phe Phe
45
Leu Phe Arg
60
Thr Gly Asp
75

Ile Leu Leu

Leu Gly Glu

Lys Glu Gln

125

Arg Leu Leu Gln Glu Ile

Lys

Cys Pro

185
Pro Lys
200

Val Val

Glu

Gly Gly Gly Gly Ser

170

Ser

Asp

Asp

140
His Gly Gly

155

Glu Pro Lys

His Thr Gln

Gln Leu Met

205

Val Ser Gln
220
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Met

30

Lys

Ala

Phe

Asn

110

Lys

Lys

Ser

Pro

190

Glu

Tyr

15

Lys

Arg

Asp

Cys

95

Lys

Thr

Cys

175

Leu

Ser

Asp

Glu

His

Arg

Leu

80

Thr

Pro

Leu

Cys

Asp

Gly

Arg

Pro
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Glu Val Gln

225

Lys Thr Lys

Ser Val Leu

Lys Cys Lys
275
[le Ser Lys

290

Pro Pro Ser
305

Leu Val Lys

Asn Gly Gln

Ser Asp Gly

Arg Trp Gln

370
Leu His Asn
385

Ser Pro Lys

Glu Gly Ser

Gly Gly Gly

435

Leu Leu Asp
450

Val Leu Leu

Phe

Pro

Thr

260

Val

Pro
340

Ser

His

Leu

420

Leu

Ile

Asn Trp Tyr

230
Arg Glu Glu
245

Val Leu His

Ser Asn Lys

Lys Gly Gln

295

Glu Glu Met
310

Phe Tyr Pro

325

Glu Asn Asn

Phe Phe Leu

Gly Asn Val

Tyr Thr Gln

Ser Gly Pro

Arg Gln Gly
455

Asp Gly Pro

Val

280

Pro

Thr

Ser

Tyr

Tyr

360

Phe

Lys

440

Met

Leu

Asp Gly Val

235
Phe Asn Ser
250
Asp Trp Leu
265

Leu Pro Ser

Arg Glu Pro

Lys Asn Gln

Asp Ile Ala
330

Lys Thr Thr

345

Ser Arg Leu

Ser Cys Ser

Ser Leu Ser
395
Gly Gly Ser
410
Ser Ala Lys
425

Leu Ser Pro

Phe Ala Gln

Ser Trp Tyr

Glu Val His Asn

Thr Tyr Arg Val
255
Asn Gly Lys Glu
270
Ser Ile Glu Lys
285
GIn Val Tyr Thr

300

Val Ser Leu Thr

Val Glu Trp Glu
335
Pro Pro Val Leu
350
Thr Val Asp Lys
365

Val Leu His Glu

380

Leu Ser Leu Gly

Ala Gln Pro Gln

Ala Ser Ala Pro
430
Asp Asp Pro Ala

445

Leu Val Ala Gln
460

Ser Asp Pro Gly
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Ala

240

Tyr

Thr

Leu

Cys

320

Ser

Asp

Ser

Lys

400

Asn

Leu
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465 470
Ala Gly Val Ser Leu Thr
485
Glu Leu Val Val Ala Lys
500

Glu Leu Arg Arg Val Val

515
Ala Leu His Leu GIn Pro
530
Ala Leu Thr Val Asp Leu
545 550
Ala Phe Gly Phe Gln Gly
565
Leu Gly Val His Leu His

580

Leu Thr Gln Gly Ala Thr
595
Ile Pro Ala Gly Leu Pro
610
Gly Gly Gly Gly Ser Gly
625 630
Pro Ala Gly Leu Leu Asp
645

Ala Gln Asn Val Leu Leu

660
Pro Gly Leu Ala Gly Val
675
Asp Thr Lys Glu Leu Val
690
Phe Cys Leu Glu Leu Arg
705 710

Val Ser Leu Ala Leu His

Gly Gly Leu

Ala Gly Val
505

Ala Gly Glu

520
Leu Arg Ser
535

Pro Pro Ala

Arg Leu Leu

Thr Glu Ala

585

Val Leu Gly
600

Ser Pro Arg

615

Gly Ser Gly

Leu Arg Gln

Ile Asp Gly

665
Ser Leu Thr
630
Val Ala Lys
695

Arg Val Val

Leu Gln Pro

Ser
490

Tyr

475

Tyr Lys Glu Asp

Tyr Val Phe Phe

Gly Ser Gly Ser

Ser

His

570

Ala

Ser
555

Leu

525
Gly Ala
540

Glu Ala

Ser Ala

Arg Ala Arg His

Leu

Ser

Pro

Phe

Arg Val

605

510

Val

Arg

590

Cys

Glu Gly Gly Gly

Glu

635

620

Leu Ser

Gly Met Phe Ala

650

Pro Leu Ser Trp

Gly Gly Leu Ser

685

Pro

Tyr

670

Tyr

Ala Gly Val Tyr Tyr

700

Ala Gly Glu Gly Ser

715

Leu Arg Ser Ala Ala
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480
Thr Lys
495

Cys Leu

Ser Leu

Ala Leu

Asn Ser

560
Gln Arg
575

Trp Gln

Pro Glu

Gly Ser

Asp Asp

640
Leu Val
655

Ser Asp

Lys Glu

Val Phe

Gly Ser

720

Gly Ala
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Ala Ala

Arg Asn

Cys Pro

Pro Asp

Gln Leu

850

Tyr Ser

865

Tyr Lys

Tyr Val

Ser Gly

Ser Glu

945

Leu Ser

725

Leu Ala Leu Thr Val Asp Leu
740 745

Ser Ala Phe Gly Phe Gln Gly

755 760

Arg Leu Gly Val His Leu His

775
Gln Leu Thr Gln Gly Ala Thr
790

Glu Ile Pro Ala Gly Leu Pro

805

Ser Gly Gly Gly Gly Ser Gly

820 825
Asp Pro Ala Gly Leu Leu Asp
835 840
Val Ala Gln Asn Val Leu Leu

855

Asp Pro Gly Leu Ala Gly Val

870

Glu Asp Thr Lys Glu Leu Val
885

Phe Phe Cys Leu Glu Leu Arg
900 905

Ser Val Ser Leu Ala Leu His

915 920

Ala Ala Ala Leu Ala Leu Thr

935

Ala Arg Asn Ser Ala Phe Gly

950
Ala Gly Gln Arg Leu Gly Val

965

730

Pro

Arg

Thr

Val

Ser

810

Leu

Ser

Val

890

Arg

Leu

Val

Phe

His

970

Pro

Leu

Leu
795

Pro

Ser

Arg

Asp

Leu

875

Val

Asp

955

Leu

735

Ala Ser Ser Glu
750
Leu His Leu Ser
765
Ala Arg Ala Arg
780

Gly Leu Phe Arg

Arg Ser Glu Gly

815
Gly Pro Glu Leu
830
Gln Gly Met Phe
845
Gly Pro Leu Ser
860

Thr Gly Gly Leu

Lys Ala Gly Val
895

Val Ala Gly Glu

910
Pro Leu Arg Ser
925
Leu Pro Pro Ala
940

Gly Arg Leu Leu

His Thr Glu Ala

975
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Ala

His

Ser

Trp

Ser

880

Tyr

Ser

His

960

Arg
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ZIHSdl 10-2018-0119135

Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu
980 985 990

Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser

995 1000 1005
Glu
<210> 57
<211> 977
<212> PRT

<213> Artificial Sequence

<220><223> Ver.16 (Q146C/T241C)

<400> 57

Met Gly Met Asp Cys Asp Ile Glu Gly Lys Asp Gly Lys GIn Tyr Glu

1 5 10 15
Ser Val Leu Met Val Ser Ile Asp Gln Leu Leu Asp Ser Met Lys Glu
20 25 30
Ile Gly Ser Asn Cys Leu Asn Asn Glu Phe Asn Phe Phe Lys Arg His
35 40 45

Ile Cys Asp Ala Asn Lys Glu Gly Met Phe Leu Phe Arg Ala Ala Arg

50 95 60

Lys Leu Arg Gln Phe Leu Lys Met Asn Ser Thr Gly Asp Phe Asp Leu
65 70 75 80
His Leu Leu Lys Val Ser Glu Gly Thr Thr Ile Leu Leu Asn Cys Thr
85 90 95
Gly Gln Val Lys Gly Arg Lys Pro Ala Ala Leu Gly Glu Ala Gln Pro
100 105 110
Thr Lys Ser Leu Glu Glu Asn Lys Ser Leu Lys Glu Gln Lys Lys Leu
115 120 125

Asn Asp Leu Cys Phe Leu Lys Arg Leu Leu Gln Glu Ile Lys Thr Cys

130 135 140
Trp Asn Lys Ile Leu Met Gly Thr Lys Glu His Ser Gly Gly Gly Gly

145 150 155 160

-120 -



Ser Gly Gly Gly Gly Ser

Pro Pro Cys

Pro Lys Pro

195

Cys Val Val

210
Trp Tyr Val
225

Glu Glu GIn

Leu His GIn

Asn Lys Gly

275

Gly Gln Pro

Glu Met Thr

Tyr Pro Ser

Asn Asn Tyr

Phe Leu Tyr
355
Asn Val Phe
370
Thr Gln Lys
385

Gly Gly Gly

Pro
180

Lys

Val

Asp

Phe

Asp

260

Leu

Arg

Lys

Asp

Lys

340

Ser

Ser

Ser

Gly

165

Ser His

Asp Thr

Asp Val

Gly Val

230

Asn Ser

245

Trp Leu

Pro Ser

Glu Pro

Asn Gln

325

Thr Thr

Arg Leu

Cys Ser

Leu Ser
390
Ser Gly

405

Gly Gly Gly Gly Ser

Thr Gln

Leu Met

200

Ser Gln

215

Thr Tyr

Asn Gly

Ser Ile

280

295

Val Ser

Val Glu

Pro Pro

Thr Val

360
Val Met
375

Leu Ser

Gly Ser

170
Pro Leu
185

Ile Ser

Glu Asp

His Asn

Arg Val

250

Lys Glu

265

Glu Lys

Tyr Thr

Leu Thr

Trp Glu

330

Val Leu

345

Asp Lys

His Glu

Leu Gly

Ser Pro

410

Arg

Pro

235

Val

Tyr

Thr

Leu

Cys

315

Ser

Asp

Ser

Lys

395

Gly Thr

Val Phe

Thr Pro

205

220

Lys Thr

Ser Val

Lys Cys

Ile Ser

285
Pro Pro
300

Leu Val

Asn Gly

Ser Asp

Arg Trp

365
Leu His
380

Gly Gly

His

Leu

190

Lys

Leu

Lys

270

Lys

Ser

Lys

Asn

Gly

Arg Leu Arg Glu
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Thr Cys
175

Phe Pro

Val Thr

Phe Asn

Pro Arg

240
Thr Val
255

Val Ser

Ala Lys

Gln Glu

Gly Phe

320
Pro Glu
335

Ser Phe

Glu Gly

His Tyr

Gly Ser
400
Gly Pro

415
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Glu Leu

Met Phe

Leu Ser

450
Gly Leu
465

Gly Val

Arg Ser

Pro Ala

530
Leu Leu
545

Glu Ala

Leu Gly

Gly Ser

Gly Pro

610

Gln Gly

625

Gly Pro

Ser

435

Trp

Ser

Tyr

515

Ser

His

Arg

Leu

Met

Leu

Pro

420

Gln

Tyr

Tyr

Tyr

Ser

500

Ser

Leu

Phe

580

Leu

Phe

Ser

Asp Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly

Leu Val

Ser Asp

Lys Glu

470

Val Phe

485

Ser Ala

565

Arg Val

Gly Gly

Ser Pro

Ala Gln

630

Trp Tyr

645

Thr Gly Gly Leu Ser Tyr

Ala

Pro

455

Asp

Phe

Val

Cys

Ser

Asp

615

Leu

Ser

Lys

Gln

440

Thr

Cys

Ser

520

Asn

Trp

Pro

600

Asp

Val

Asp

Glu

425 430
Asn Val Leu Leu Ile Asp
445
Leu Ala Gly Val Ser Leu
460
Lys Glu Leu Val Val Ala
475
Leu Glu Leu Arg Arg Val

490

Leu Ala Leu His Leu Gln
505 510
Leu Ala Leu Thr Val Asp
525
Ser Ala Phe Gly Phe Gln
540
Arg Leu Gly Val His Leu
955

Gln Leu Thr Gln Gly Ala

570
Glu Ile Pro Ala Gly Gly
585 590
Gly Ser Ser Pro Arg Leu
605
Pro Ala Gly Leu Leu Asp
620
Ala GIn Asn Val Leu Leu

635

Pro Gly Leu Ala Gly Val
650

Asp Thr Lys Glu Leu Val
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Gly

Thr

Lys

Val

495

Pro

Leu

His

Thr

9575

Arg

Leu

Ser
655

Val

Pro

Leu

Pro

Arg

Thr

560

Val

Arg

Asp

640

Leu

Ala
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660
Lys Ala Gly Val Tyr Tyr
675
Val Ala Gly Glu Gly Ser
690

Pro Leu Arg Ser Ala Ala

705 710
Leu Pro Pro Ala Ser Ser
725
Gly Arg Leu Leu His Leu
740
His Thr Glu Ala Arg Ala
755
Thr Val Leu Gly Leu Phe

770

Gly Gly Gly Ser Gly Gly
785 790
Arg Glu Gly Pro Glu Leu
805
Leu Arg Gln Gly Met Phe
820
Ile Asp Gly Pro Leu Ser
835

Ser Leu Thr Gly Gly Leu

850
Val Ala Lys Ala Gly Val
865 870
Arg Val Val Ala Gly Glu
885
Leu Gln Pro Leu Arg Ser
900

Val Asp Leu Pro Pro Ala

Val Phe
680
Gly Ser

695

Glu Ala

Ser Ala

Arg His

760

Arg Val

775

Ser Pro

Ala Gln

Trp Tyr

840

Ser Tyr

855

Tyr Tyr

Gly Ser

Ala Ala

Ser Ser

665

Phe Cys

Val Ser

Arg Asn

730

Ala Trp

Cys Pro

Asp Asp

810
Leu Val
825

Ser Asp

Lys Glu

Val Phe

Gly Ser

890
Gly Ala
905

Glu Ala

Leu

Leu

Leu

715

Ser

Arg

795

Pro

Pro

Asp

Phe

875

Val

Ala

Arg

670
Glu Leu Arg
685
Ala Leu His
700

Ala Leu Thr

Ala Phe Gly

Leu Gly Val

750

Leu Thr Gln
765

Ile Pro Ala

780

Ser Ser Pro

Ala Gly Leu

GIn Asn Val

830

Gly Leu Ala
845

Thr Lys Glu

860

Cys Leu Glu

Ser Leu Ala

Ala Leu Ala
910

Asn Ser Ala

- 123 -

Arg Val

Leu Gln

Val Asp

720
Phe Gln
735

His Leu

Gly Ala

Gly Gly

Arg Leu

800
Leu Asp
815

Leu Leu

Gly Val

Leu Val

Leu Arg

880
Leu His
895

Leu Thr

Phe Gly
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915

920 925

Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val

930

935 940

His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln

945

950 955

960

Gly Ala Thr Val Leu Gly Leu Phe Arg Val Cys Pro Glu Ile Pro Ala

Gly

<210> 58
<211> 1002
<212> PRT

965 970 975

<213> Artificial Sequence

<220><223>

<400> 58

Met Gly Met
1

Ser Val Leu

Ile Gly Ser

35

Ile Cys Asp
50

Lys Leu Arg

65

His Leu Leu

Gly Gln Val

Thr Lys Ser

115

Asn Asp Leu

Ver.17 (Q146C/T241C)

Asp

Met

20

Asn

Gln

Lys

Lys

100

Leu

Cys

Cys Asp Ile Glu Gly Lys Asp Gly Lys Gln Tyr
5 10 15
Val Ser Ile Asp Gln Leu Leu Asp Ser Met Lys
25 30
Cys Leu Asn Asn Glu Phe Asn Phe Phe Lys Arg
40 45
Asn Lys Glu Gly Met Phe Leu Phe Arg Ala Ala
55 60

Phe Leu Lys Met Asn Ser Thr Gly Asp Phe Asp

70 75

Val Ser Glu Gly Thr Thr Ile Leu Leu Asn Cys

@

85 90 95
Gly Arg Lys Pro Ala Ala Leu Gly Glu Ala Gln
105 110
Glu Glu Asn Lys Ser Leu Lys Glu GIn Lys Lys
120 125

Phe Leu Lys Arg Leu Leu Gln Glu Ile Lys Thr

- 124 -

His

Arg

Leu

80

Thr

Pro

Leu

Cys
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130 135 140

Trp Asn Lys Ile Leu Met Gly Thr Lys Glu His Gly Gly Gly

145 150 155

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Pro Lys Ser

165 170

Lys Thr His Thr Cys Pro Pro Cys Pro Ser His Thr Gln Pro
180 185 190

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Gln Leu Met Ile

195 200 205

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu

210 215 220

Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His

225 230 235

Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg

245 250

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
260 265 270

Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu

275 280 285

Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr
290 295 300

Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu

305 310 315

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp

325 330

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val

340 345 350

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp

355 360 365
Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val Leu His

370 375 380

- 125 -

Gly Ser

160
Cys Asp
175

Leu Gly

Ser Arg

Asp Pro

Asn Ala

240
Val Val
255

Glu Tyr

Lys Thr

Thr Leu

Thr Cys

320
Glu Ser
335

Leu Asp

Lys Ser

Glu Ala
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Leu His Asn His
385

Ser Pro Lys Ala

Glu Gly Ser Leu

420

Gly Gly Gly Gly
435
Met Phe Ala GIn
450
Leu Ser Trp Tyr
465
Gly Leu Ser Tyr

Gly Val Tyr Tyr

500

Gly Glu Gly Ser

Arg Ser Ala Ala
530

Pro Ala Ser Ser

545

Leu Leu His Leu

Glu Ala Arg Ala
580
Leu Gly Leu Phe
595
Pro Arg Ser Glu
610
Gly Gly Ser Glu

625

Tyr

Ser

Leu

Ser

Lys

485

Val

Ser

565

Arg

Arg

Gly

Gln

Thr Gln Lys Ser
390

Ala Gly Gly Gly

Gly Gly Gly Ser

425

Asp Pro Ala Gly
440
Val Ala Gln Asn
455
Asp Pro Gly Leu
470

Glu Asp Thr Lys

Phe Phe Cys Leu

505
Ser Val Ser Leu
520
Ala Ala Ala Leu
535
Ala Arg Asn Ser
550

Ala Gly Gln Arg

His Ala Trp Gln
585
Val Cys Pro Glu
600
Gly Ser Gly Gly
615
Glu Glu Arg Asp

630

Leu

Gly

410

Ala

Leu

Val

Leu

570

Leu

Ile

Ser

Pro

Ser
395

Ser

Lys

Leu

Leu

475

Leu

Leu

Leu

Leu

Phe

555

Thr

Pro

Gly

Leu

Asp

Leu

460

Val

Val

Arg

His

Thr

540

Gly

Val

Gln

Gly
620

Ser Leu Gly Lys

400

GIn Pro Gln Ala
415

Ser Ala Pro Ala

430

Leu Arg Gln Gly
445

Ile Asp Gly Pro

Ser Leu Thr Gly

Val Ala Lys Ala
495

Arg Val Val

510
Leu Gln Pro Leu
525

Val Asp Leu Pro

Phe Gln Gly Arg
560
His Leu His Thr

975

Gly Ala Thr Val
590

Gly Leu Pro Ser

605

Ser Gly Gly Ser

Ala Gly Leu Leu Asp Leu

635

640
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Arg Gln Gly Met Phe Ala Gln Leu Val

Asp Gly

Leu Thr

Ala Lys

690

Val Val

705

Gln Pro

Asp Leu

Gln Gly

Leu His

770

Ala Thr

785

Leu Pro

Gly Gly

Leu Asp

Leu Leu

850

Gly Val
865

Leu Val

Pro

Leu

Pro

Arg

755

Thr

Val

Ser

Ser

Leu

835

Ile

Ser

Val

645
Leu Ser
660

Gly Leu

Gly Val

Arg Ser

725
Pro Ala
740

Leu Leu

Leu Gly

Pro Arg

805

820

Arg Gln

Asp Gly

Leu Thr

Ala Lys

Trp

Ser

Tyr

Ser

His

Arg

Leu

790

Ser

Ser

Pro

Tyr

Tyr

Tyr

695

Ser

Ser

Leu

775

Phe

Met

Leu

855

Ser Asp

665
Lys Glu
680

Val Phe

Gly Ser

Glu Ala

745
Ser Ala
760

Arg His

Arg Val

Gly Gly

Gln Glu

825
Phe Ala
840

Ser Trp

Gly Gly Leu Ser

870

Ala Gly Val Tyr

Ala Gln Asn Val Leu Leu

650

655

Pro Gly Leu Ala Gly Val

Asp

Phe

Val

730

Arg

Cys

Ser

810

Tyr

Tyr

Tyr

Thr

Cys

Ser

715

Asn

Trp

Pro

795

Arg

Leu

Ser

Lys
875

Val

Lys

Leu

700

Leu

Leu

Ser

670
Glu Leu

685

Val

Ser

Val

Glu Leu Arg Arg

Ala Leu

Ala Leu

His

Thr

735

Leu

720

Val

Ala Phe Gly Phe

750

Arg Leu Gly Val

765

Leu Thr

Ile Pro

Gln

Ala

His

800

Gly Ser Gly Gly Ser

Asp

Val

Asp

860

815

Pro Ala Gly Leu

830

Ala Gln Asn Val

845

Pro Gly Leu Ala

Glu Asp Thr Lys Glu

880

Phe Phe Cys Leu Glu

- 127 -

ZIHSd 10-2018-0119135



885
Leu Arg Arg Val Val
900
Leu His Leu GIn Pro
915

Leu Thr Val Asp Leu

930
Phe Gly Phe Gln Gly
945
Gly Val His Leu His
965
Thr Gln Gly Ala Thr
980

Pro Ala Gly Leu Pro

995
<210> 59
<211> 1002
<212> PRT

<213> Artificial
<220><223>
<400> 59
Met Ala Leu Leu Phe
1 5
Ser Pro Val Gly Ser
20
Leu Ser Arg Asn Thr
35

Pro Phe Leu Cys Leu

50
Met Val Lys Gly Ser
65

His Glu Met Leu Gln

890
Ala Gly Glu Gly Ser
905
Leu Arg Ser Ala Ala
920

Pro Pro Ala Ser Ser

935
Arg Leu Leu His Leu
950

Thr Glu Ala Arg Al

o

970

Val Leu Gly Leu Phe
985

Ser Pro Arg Ser Glu

1000

Sequence

Ver.18 (Q146C/T241C)

Pro Leu Leu Ala Ala
10
Leu Gly Cys Asp Leu
25
Leu Val Leu Leu His
40

Lys Asp Arg Arg Asp

55
Gln Leu Gln Lys Ala
70

GIn Ile Phe Ser Leu

895
Gly Ser Val Ser Leu Ala
910
Gly Ala Ala Ala Leu Ala
925

Glu Ala Arg Asn Ser Ala

940
Ser Ala Gly Gln Arg Leu
955 960

Arg His Ala Trp Gln Leu

Arg Val Cys Pro Glu Ile

990

Leu Val Met Thr Ser Tyr
15
Pro Gln Asn His Gly Leu
30
GIn Met Arg Arg Ile Ser
45

Phe Arg Phe Pro Gln Glu

60
His Val Met Ser Val Leu
75 30

Phe His Thr Glu Arg Ser
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Ser

His

Arg
145

Asp

Leu

Pro
225

Lys

Val

Asp

Phe

Asp

305

Leu

Ala Ala

Gln Gln

115

Tyr Phe

Cys Ala

Ser Thr

Ser Ser

195
Ser Glu
210

Ser His

Asp Gln

Asp Val

Gly Val

275
Asn Ser
290

Trp Leu

Pro Ser

Trp
100

Leu

Ser

Trp

Asn

180

Pro

Thr

Leu

Ser

260

Thr

Asn

Ser

85

Asn

165

Met

Lys

Met

245

Val

Tyr

Gly

Ile

325

Met Thr

His Leu

Gln Glu

Ser Cys

215
Pro Leu
230

Ile Ser

Glu Asp

His Asn

Arg Val

295
Lys Glu
310

Glu Lys

90

Leu Leu Asp

Val

Arg

Arg

Ser

200

Asp

Arg

Pro

280

Val

Tyr

Thr

105

Thr

Ser

Tyr

Met

Leu

185

Lys

Val

Thr

265

Lys

Ser

Lys

Ile

Cys

Ser

Leu

170

Arg

Thr

Phe

Pro

250

Val

Thr

Val

Cys

Ser

330

Gln Leu

Leu Leu

Pro Ala

140
Lys Glu
155

Ile Met

Ser Lys

Gly Gly

His Thr

220
Leu Phe
235

Glu Val

Gln Phe

Lys Pro

Leu Thr

300
Lys Val
315

Lys Ala

95

His Thr Glu
110

GIn Val Val

125

Leu Thr Leu

Lys Lys Tyr

Lys Ser Leu

Asp Arg Asp

Ser Gly Gly

205

Cys Pro Pro

Pro Pro Lys

Thr Cys Val
255
Asn Trp Tyr

270

Arg Glu Glu

285

Val Leu His

Ser Asn Lys

Lys Gly Gln

335
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Leu

Arg

Ser

160

Phe

Leu

Cys

Pro

240

Val

Val

320

Pro
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Arg Glu Pro Gln Val

Lys

Asp

Lys

385

Ser

Ser

Ser

Ser

465

Asn

Leu

Lys

Leu

545

Leu

Leu

340

Asn Gln Val

370

Thr Thr Pro

Arg Leu Thr

Cys Ser Val
420
Leu Ser Leu
435
Gly Ser Ala
450

Ala Lys Ala

Leu Leu Asp

Val Leu Leu
500
Ala Gly Val
515
Glu Leu Val
530

Glu Leu Arg

Ala Leu His

Ala Leu Thr

Ser

Pro

Val

405

Leu

Ser

Ser

Leu

485

Ser

Val

Arg

Leu
565

Val

Tyr Thr Leu Pro Pro Ser

345
Leu Thr Cys Leu Val Lys
360
Trp Glu Ser Asn Gly Gln
375
Val Leu Asp Ser Asp Gly
390 395
Asp Lys Ser Arg Trp Gln

410

His Glu Ala Leu His Asn
425
Leu Gly Lys Ser Pro Lys
440
Pro Gln Ala Glu Gly Ser
455
Ala Pro Ala Gly Gly Gly
470 475

Arg Gln Gly Met Phe Ala

490
Asp Gly Pro Leu Ser Trp
505
Leu Thr Gly Gly Leu Ser
520
Ala Lys Ala Gly Val Tyr
535
Val Val Ala Gly Glu Gly

550 555

GIn Pro Leu Arg Ser Ala
570

Asp Leu Pro Pro Ala Ser

Gln Glu Glu

350
Gly Phe Tyr
365
Pro Glu Asn
380

Ser Phe Phe

His Tyr Thr

430

Gly Ser Asp

Gln Leu Val

Tyr Ser Asp
510
Tyr Lys Glu
525
Tyr Val Phe
540

Ser Gly Ser

Ala Gly Ala

Ser Glu Ala

- 130 -

Met Thr

Pro Ser

Asn Tyr

Leu Tyr

400

Val Phe

415

Gln Lys

Pro Ala

495

Pro Gly

Asp Thr

Phe Cys

Val Ser

560

Ala Ala
975

Arg Asn
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Ser Ala Phe

595

Arg Leu Gly
610

Gln Leu Thr

625

Glu Ile Pro

Leu Leu Asp

Val Leu Leu
675
Ala Gly Val

690

Glu Leu Val
705

Glu Leu Arg

Ala Leu His

Ala Leu Thr
755

Ala Phe Gly

770
Leu Gly Val
785

Leu Thr Gln

Ile Pro Ala

580

Gly Phe

Val His

GIn Gly

Ala Gly

645
Leu Arg
660

Ile Asp

Ser Leu

Val Ala

Arg Val

725
Leu Gln
740

Val Asp

Phe Gln

His Leu

Gly Ala
805
Gly Leu

820

585
Gln Gly Arg Leu
600
Leu His Thr Glu
615

Ala Thr Val Leu

630

Leu Pro Ser Pro

Gln Gly Met Phe

665

Gly Pro Leu Ser
680

Thr Gly Gly Leu

695

Lys Ala Gly Val
710

Val Ala Gly Glu

Pro Leu Arg Ser

745

Leu Pro Pro Ala
760

Gly Arg Leu Leu

775
His Thr Glu Ala
790

Thr Val Leu Gly

Pro Ser Pro Arg

825

Leu

Arg

650

Trp

Ser

Tyr

Ser

His

Arg

Leu
810

Ser

Leu Asp Leu Arg GIn Gly Met Phe Ala Gln

His

Arg

Leu

635

Ser

Tyr

Tyr

Tyr
715

Ser

Ser

Leu

795

Phe

Glu

Leu

590
Leu Ser Ala
605
Ala Arg His
620

Phe Arg Val

Glu Asp Pro

Leu Val

670

Ser Asp Pro
685

Lys Glu Asp

700

Val Phe Phe

Gly Ser Val

750
Glu Ala Arg
765

Ser Ala Gly

780

Arg His Ala

Arg Val Cys

Asp Pro Ala
830

Val Ala Gln

- 131 -

Gly GIn

Ala Trp

Cys Pro

640

Gln Asn

Gly Leu

Thr Lys

Cys Leu

720
Ser Leu
735

Ala Leu

Asn Ser

Gln Arg

Trp Gln

Pro Glu

815

Gly Leu

Asn Val
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835

Leu Leu Ile Asp Gly
850

Gly Val Ser Leu Thr

865

Leu Val Val Ala Lys
885

Leu Arg Arg Val Val

900

Leu His Leu GIn Pro

915
Leu Thr Val Asp Leu
930

Phe Gly Phe Gln Gly
945
Gly Val His Leu His

965
Thr Gln Gly Ala Thr

980

Pro Ala Gly Leu Pro

995
<210> 60
<211> 1000
<212> PRT
<213> Artificial
<220><223>
<400> 60

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu

1 5

Val Thr Asn Ser Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gln Leu

20

840

Pro Leu Ser Trp Tyr
855

Gly Gly Leu Ser Tyr

870

Ala Gly Val Tyr Tyr
890

Ala Gly Glu Gly Ser

905

Leu Arg Ser Ala Ala

920
Pro Pro Ala Ser Ser
935

Arg Leu Leu His Leu
950
Thr Glu Ala Arg Ala

970
Val Leu Gly Leu Phe

985

Ser Pro Arg Ser Glu

1000

Sequence

Ver.19 (Q146C/T241C)

10

25

845

Ser Asp Pro Gly
860

Lys Glu Asp Thr

875

Val Phe Phe Cys

Gly Ser Val Ser
910

925
Glu Ala Arg Asn
940
Ser Ala Gly Gln
955

Arg His Ala Trp

Arg Val Cys Pro

990

30

- 132 -

Leu Ala

Lys Glu

880
Leu Glu
895

Leu Ala

Leu Ala

Ser Ala

Arg Leu

960
GIn Leu
975

Glu Ile

15
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Gln Leu Glu His

Asn Asn

50

Tyr Met
65

Glu Glu

Asn Phe

Val Leu

Asp Glu
130
Cys Gln

145

His Thr

Leu Phe

Glu Val

210
Gln Phe
225

Lys Pro

Leu Thr

Lys Val

35

Tyr

Pro

Leu

His

115

Thr

Ser

Ser

Cys

Pro

195

Thr

Asn

Arg

Val

Ser

Lys Asn

Lys Lys

Lys Pro

85

Leu Arg

100

Leu Lys

Ala Thr

Pro Pro

180

Pro Lys

Cys Val

Trp Tyr

Glu Glu

245

Leu His
260

Asn Lys

40
Pro Lys Leu Thr
55
Ala Thr Glu Leu
70

Leu Glu Glu Val

Pro Arg Asp Leu

105

Gly Ser Glu Thr
120
Ile Val Glu Phe
135
Ser Thr Leu Thr
150

Gly Gly Ser Glu

Cys Pro Ser His

185
Pro Lys Asp Gln
200
Val Val Asp Val
215
Val Asp Gly Val
230

GIn Phe Asn Ser

Gln Asp Trp Leu
265

Gly Leu Pro Ser

Leu Leu Leu Asp Leu Gln Met

Arg Met

Lys His

75

Leu Asn
90

Ile Ser

Thr Phe

Leu Asn

155

Pro Lys

170

Thr Gln

Leu Met

Ser Gln

Glu Val

235

Thr Tyr

250

Asn Gly

Ser Ile

Ile Leu Asn

45
Leu Thr Phe
60

Leu Gln Cys

Leu Ala Gln

Asn Ile Asn

110

Met Cys Glu
125

Arg Trp Ile

140

Gly Gly Ser

Ser Cys Asp

Pro Leu Gly

190
Ile Ser Arg
205
Glu Asp Pro
220

His Asn Ala

Arg Val Val

Lys Glu Tyr
270

Glu Lys Thr

- 133 -

Gly

Lys

Leu

Ser

95

Val

Tyr

Thr

Lys
175

Val

Thr

Lys

Ser

255

Lys

Ile

Phe

Phe

160

Thr

Phe

Pro

Val

Thr

240

Val

Cys

Ser
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275

Lys Ala Lys
290

Ser

305

Lys Gly Phe

Gln Pro Glu

Phe

Lys Ala Gln

Ser

465

Ser Tyr Lys

Tyr Tyr Val

Gly Ser Gly
515

Ala Ala Gly

Gly

Glu

Tyr

Asn
340

Phe

Thr

Asp

Glu

Phe

500

Ser

Ala

Gln

Met

Pro

325

Asn

Leu

Val

Pro

Pro

Asp

485

Phe

Val

Ala

Pro

Thr

310

Ser

Tyr

Tyr

Phe

Lys

390

470

Thr

Cys

Ser

Ala

Arg
295

Lys

Asp

Lys

Ser

Ser

375

Ser

Ser

Asn
455

Leu

Lys

Leu

Leu

Leu

280

Glu Pro Gln

Asn Gln Val

Ile Ala Val

330

Thr Thr Pro
345

Arg Leu Thr
360

Cys Ser Val

Leu Ser Leu

Gly Ser

Ala Lys Ala
425

Leu Leu Asp

440

Val Leu Leu

Ala Gly Val

Glu Leu Val
490
Glu Leu Arg
505
Ala Leu His
520

Ala Leu Thr

Val

Ser

315

Pro

Val

Leu

Ser

395

Ser

Leu

Ser

475

Val

Arg

Leu

Val

285

Tyr Thr Leu
300
Leu Thr Cys

Trp Glu Ser

Val Leu Asp
350

Asp Lys Ser
365

His Glu Ala

380

Leu Gly Lys

Pro Gln Ala

Ala Pro Ala

Arg Gln Gly
445

Asp Gly Pro

460

Leu Thr

Ala Lys Ala

Val Val

510

Gln Pro Leu
525

Asp Leu Pro
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Pro Pro

Leu Val
320

Asn Gly

335

Asp

Ser

Arg Trp

Leu His

Ser Pro

400

Met Phe

Leu Ser

Gly Leu

480
Gly Val
495

Gly Glu

Arg Ser

Pro Ala
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530

535

540

Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg

545

His Leu Ser

Arg Ala Arg

Leu Phe Arg
595

Ser Glu Gly

610
Ser Glu Gln
625

Gly Met Phe

Pro Leu Ser

Gly Gly Leu

675

Ala Gly Val
690

Ala Gly Glu

705

Leu Arg Ser

Pro Pro Ala

Arg Leu Leu

755
Thr Glu Ala

770

Ala Gly

565
His Ala
580

Val Cys

Gly Ser

Tyr Tyr

Gly Ser

Ser Ser
740

His Leu

Arg Ala

550

Gln Arg Leu Gly

Trp Gln Leu Thr

585

Pro Glu Ile Pro
600

Gly Gly Ser Gly

615
Arg Asp Pro Ala
630

Leu Val Ala Gln

Ser Asp Pro Gly

665

Lys Glu Asp Thr
680

Val Phe Phe Cys
695

Gly Ser Val Ser

710

Gly Ala Ala Ala

Glu Ala Arg Asn
745

Ser Ala Gly Gln

760
Arg His Ala Trp

775

555
Val His Leu His Thr
570
Gln Gly Ala Thr Val
590
Ala Gly Leu Pro Ser
605

Gly Ser Gly Gly Ser

620
Gly Leu Leu Asp Leu
635

Asn Val Leu Leu Ile
650
Leu Ala Gly Val Ser

670
Lys Glu Leu Val Val

685

Leu Glu Leu Arg Arg
700
Leu Ala Leu His Leu
715

Leu Ala Leu Thr Val

730

Ser Ala Phe Gly Phe
750

Arg Leu Gly Val His

765
Gln Leu Thr Gln Gly

780
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Leu Leu

560

575

Leu Gly

Pro Arg

Arg Gln

640
Asp Gly
655

Leu Thr

Ala Lys

Val Val

GIn Pro

720
Asp Leu
735

Gln Gly

Leu His

Ala Thr

ZIHSd 10-2018-0119135



Val Leu Gly Leu Phe Arg Val Cys

785

Ser Pro Arg

Ser Gly Gly

Leu Arg Gln
835
Ile Asp Gly
850
Ser Leu Thr
865

Val Ala Lys

Arg Val Val

Leu Gln Pro
915
Val Asp Leu
930
Phe Gln Gly
945

His Leu His

Gly Ala Thr

Gly Leu Pro
995

<210> 61

<211> 226

Ser

Ser

820

790

Glu Gly Gly Ser

Glu Gln Glu Glu

Gly Met Phe Ala Gln

840

Pro Leu Ser Trp Tyr

855

Gly Gly Leu Ser Tyr

Ala Gly Val Tyr Tyr

Ala Gly Glu Gly Ser

900

Leu Arg Ser Ala Ala

920

Pro Pro Ala Ser Ser

935

Arg Leu Leu His Leu

Thr

Val
980

Ser

<212> PRT

<213>

950

Glu Ala Arg Ala

Leu Gly Leu Phe

Pro Arg Ser Glu

1000

Artificial Sequence

Pro Glu Ile Pro Ala Gly Leu

795

Gly Gly Ser
810

Arg Asp Pro

825

Leu Val Ala

Ser Asp Pro

Lys Glu Asp

875

Val Phe Phe
890

Gly Ser Val

905

Gly Ala Ala

815

Ala Gly Leu Leu

830

Gln Asn Val Leu

845

Thr Lys Glu Leu

Cys Leu Glu Leu

895

Ser Leu Ala Leu

910

Ala Leu Ala Leu

925

Glu Ala Arg Asn Ser Ala Phe

Pro

800

Gly Gly Ser Gly Gly

Asp

Leu

Gly Leu Ala Gly Val

Val
880

Arg

His

Thr

Ser Ala Gly Gln Arg Leu Gly Val

955
Arg His Ala

970

Arg Val Cys

985

Trp Gln Leu Thr

975

Pro Glu Ile Pro

990
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960

Gln
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ZIHSdl 10-2018-0119135

<220><223> Ver.20 (1244C, A232C)

<400> 61

Trp Ala Leu Val Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala Ala Ala
1 5 10 15

Cys Ala Val Phe Leu Ala Cys Pro Trp Ala Val Ser Gly Ala Arg Ala

20 25 30
Ser Pro Gly Ser Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu
35 40 45
Ser Pro Asp Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe
50 55 60
Ala Gln Leu Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser
65 70 75 80
Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu

85 90 95

Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val
100 105 110
Tyr Tyr Val Phe Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu
115 120 125
Gly Ser Gly Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser
130 135 140
Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala
145 150 155 160

Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu

165 170 175

His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala
180 185 190
Arg Ala Arg His Ala Trp GIn Leu Thr Gln Gly Cys Thr Val Leu Gly
195 200 205
Leu Phe Arg Val Thr Pro Glu Cys Pro Ala Gly Leu Pro Ser Pro Arg
210 215 220
Ser Glu

225
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<210> 62
<211> 697
<212> PRT

<213> Artificial Sequence

<220><223> Ver.21 (1244C, A232C)

<400> 62
Trp Ala Leu Val
1
Cys Ala Val Phe
20
Ser Pro Gly Ser
35
Ser Pro Asp Asp

50

Ala Gln Leu Val

Trp Tyr Ser Asp

Ser Tyr Lys Glu

100

Tyr Tyr Val Phe
115

Gly Ser Gly Ser

130
Ala Ala Gly Ala
145

Ser Ser Glu Ala

His Leu Ser Ala
180

Arg Ala Arg His

Ala Gly

Leu Ala

Pro Ala

70
Pro Gly
85

Asp Thr

Phe Gln

Val Ser

Ala Ala

150
Arg Asn
165

Gly Gln

Ala Trp

Leu Leu Leu Leu Leu
10
Cys Pro Trp Ala Val
25
Ser Pro Arg Leu Arg
40
Gly Leu Leu Asp Leu

55

Asn Val Leu Leu Ile

75
Leu Ala Gly Val Ser

90
Lys Glu Leu Val Val
105
Leu Glu Leu Arg Arg
120

Leu Ala Leu His Leu

135
Leu Ala Leu Thr Val
155
Ser Ala Phe Gly Phe
170
Arg Leu Gly Val His
185

GIn Leu Thr Gln Gly

Leu Leu Ala Ala Ala
15
Ser Gly Ala Arg Ala
30
Glu Gly Pro Glu Leu
45
Arg Gln Gly Met Phe

60

Asp Gly Pro Leu Ser

80
Leu Thr Gly Gly Leu

95
Ala Lys Ala Gly Val
110
Val Val Ala Gly Glu
125

Gln Pro Leu Arg Ser

140
Asp Leu Pro Pro Ala
160
Gln Gly Arg Leu Leu
175
Leu His Thr Glu Ala
190

Cys Thr Val Leu Gly
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195

200

205

Leu Phe Arg Val Thr Pro Glu Cys Pro Ala Gly Gly Gly Ser Gly Gly

210
Ser Gly Gly
225

Ala Leu Val

Ala Val Phe

Pro Gly Ser

275
Pro Asp Asp
290
GIn Leu Val
305

Tyr Ser Asp

Tyr Lys Glu

Tyr Val Phe
355
Ser Gly Ser
370
Ala Gly Ala
385

Ser Glu Ala

Leu Ser Ala

Ala Arg His

435

215

Ser Gly Gly Ser Gly Gly Ser

230

Ala Gly Leu Leu Leu Leu Leu

245
Leu Ala

260

Pro Ala

Cys Pro Trp

Ser Pro Arg

280

Gly Leu Leu
295

Asn Val Leu

310

Ala
265

Leu

Asp

Leu

Pro Gly Leu Ala Gly Val

325
Asp Thr

340

Phe Gln

Val Ser

Lys Glu Leu

Leu Glu Leu
360
Leu Ala Leu
375
Leu Ala Leu
390

Val

345

Arg

His

Thr

Arg Asn Ser Ala Phe Gly

405

Gly Gln Arg Leu Gly Val

420

Ala Trp

425

250

Val

Arg

Leu

Ser
330

Val

Arg

Leu

Val

Phe

410

His

GIn Leu Thr Gln Gly

440

220
Glu Gln Glu Glu Arg
235
Leu Leu Ala Ala Ala
255
Ser Gly Ala Arg Ala
270

Glu Gly Pro Glu Leu

285
Arg Gln Gly Met Phe
300

Asp Gly Pro Leu Ser

315

Leu Thr Gly Gly Leu
335

Ala Lys Ala Gly Val

350

Val Val Ala Gly Glu
365
Gln Pro Leu Arg Ser
380

Asp Leu Pro Pro Ala

395

Gln Gly Arg Leu Leu
415

Leu His Thr Glu Ala

430
Cys Thr Val Leu Gly

445
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Trp

240

Cys

Ser

Ser

Trp
320

Ser

Tyr

Ser
400

His

Arg

Leu
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Phe Arg Val Thr Pro Glu Cys Pro Ala Gly Gly Gly Ser Gly Gly Ser

450
Gly Gly Ser Gly Gly
465
Leu Val Ala Gly Leu

485

Val Phe Leu Ala Cys
500
Gly Ser Ala Ala Ser
515
Asp Asp Pro Ala Gly
530

Leu Val Ala GIn Asn
545

Ser Asp Pro Gly Leu

565
Lys Glu Asp Thr Lys
580
Val Phe Phe GIn Leu
595

Gly Ser Val Ser Leu

Gly Ala Ala Ala Leu

Glu Ala Arg Asn Ser
645
Ser Ala Gly Gln Arg

660

455

Ser Gly Gly Ser

470

Leu Leu Leu Leu

Pro Trp Ala Val

505

460

Glu Gln Glu Glu Arg Trp Ala

475
Leu Leu Ala Ala Ala

490

Ser Gly Ala Arg Ala

510

Pro Arg Leu Arg Glu Gly Pro Glu Leu

Leu Leu

535
Val Leu
550

Ala Gly

Glu Leu

520

Asp

Leu

Val

Val

Leu

Ser

Val

585

525
Arg Gln Gly Met Phe
540
Asp Gly Pro Leu Ser
555

Leu Thr Gly Gly Leu

570
Ala Lys Ala Gly Val

590

Glu Leu Arg Arg Val Val Ala Gly Glu

Ala Leu

615
Ala Leu
630

600

His

Thr

Leu

Val

Ala Phe Gly Phe

Leu Gly

Val

His

665

Arg His Ala Trp Gln Leu Thr Gln Gly

675

680

Arg Val Thr Pro Glu Cys Pro Ala Gly

690

695

605
Gln Pro Leu Arg Ser
620
Asp Leu Pro Pro Ala

635

Gln Gly Arg Leu Leu

650

Leu His Thr Glu Ala
670

Cys Thr Val Leu Gly

685
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Cys

495

Ser

Ser

Trp

Ser

975

Tyr

Ser

His
655

Arg

Leu

480

Ala

Pro

Pro

Tyr
560

Tyr

Tyr

Ser

Ser

640

Leu

Ala

Phe
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<210> 63
<211> 718
<212> PRT

<213> Artificial Sequence

<220><223> Ver.22 (1244C, A232C)

<400> 63
Trp Ala Leu Val
1
Cys Ala Val Phe
20
Ser Pro Gly Ser
35
Ser Pro Asp Asp

50

Ala Gln Leu Val

Trp Tyr Ser Asp

Ser Tyr Lys Glu

100

Tyr Tyr Val Phe
115

Gly Ser Gly Ser

130
Ala Ala Gly Ala
145

Ser Ser Glu Ala

His Leu Ser Ala
180

Arg Ala Arg His

Ala Gly

Leu Ala

Pro Ala

70
Pro Gly
85

Asp Thr

Phe Gln

Val Ser

Ala Ala

150
Arg Asn
165

Gly Gln

Ala Trp

Leu Leu Leu Leu Leu
10
Cys Pro Trp Ala Val
25
Ser Pro Arg Leu Arg
40
Gly Leu Leu Asp Leu

55

Asn Val Leu Leu Ile

75
Leu Ala Gly Val Ser

90
Lys Glu Leu Val Val
105
Leu Glu Leu Arg Arg
120

Leu Ala Leu His Leu

135
Leu Ala Leu Thr Val
155
Ser Ala Phe Gly Phe
170
Arg Leu Gly Val His
185

GIn Leu Thr Gln Gly

Leu Leu Ala Ala Ala
15
Ser Gly Ala Arg Ala
30
Glu Gly Pro Glu Leu
45
Arg Gln Gly Met Phe

60

Asp Gly Pro Leu Ser

80
Leu Thr Gly Gly Leu

95
Ala Lys Ala Gly Val
110
Val Val Ala Gly Glu
125

Gln Pro Leu Arg Ser

140
Asp Leu Pro Pro Ala
160
Gln Gly Arg Leu Leu
175
Leu His Thr Glu Ala
190

Cys Thr Val Leu Gly
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195

Leu Phe Arg Val Thr Pro Glu

Ser

225

Ser

Leu

Val

Arg

Leu

305

Ser

Val

Arg

Leu

385

Val

Phe

His

210

Glu Gly Gly

Glu Gln Glu

Leu Leu Ala
260

Ser Gly Ala

275
Glu Gly Pro
290

Arg Gln Gly

Asp Gly Pro

Leu Thr Gly

340

Ala Lys Ala
355

Val Val Ala

370

Gln Pro Leu

Asp Leu Pro

Gln Gly Arg

420
Leu His Thr

435

Ser Gly

230
Glu Arg
245

Ala Ala

Arg Ala

Glu Leu

Met Phe

310
Leu Ser
325

Gly Leu

Gly Val

Gly Glu

Arg Ser

390
Pro Ala
405

Leu Leu

Glu Ala

215

Gly

Trp

Cys

Ser

Ser

295

Trp

Ser

Tyr

Ser

His

Arg

200

205

Cys Pro Ala Gly Leu Pro Ser

Ser Gly Gly

Ala Leu Val

250

Ala Val Phe
265

Pro Gly Ser

280

Pro Asp Asp

Gln Leu Val

Tyr Ser Asp
330
Tyr Lys Glu

345

Tyr Val Phe
360

Ser Gly Ser

Ser Glu Ala
410

Leu Ser Ala

425
Ala Arg His

440

Ser

235

Leu

Pro

315

Pro

Asp

Phe

Val

395

Arg

Gly

Ala

220

Gly Gly Ser

Gly Leu Leu

Ala Cys Pro
270

Ala Ser Pro

285
Ala Gly Leu
300

Gln Asn Val

Gly Leu Ala

Thr Lys Glu

350

Gln Leu Glu
365

Ser Leu Ala

380

Ala Leu Ala

Asn Ser Ala

Gln Arg Leu

430
Trp Gln Leu

445
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Pro Arg

Gly Gly

240
Leu Leu
255

Trp Ala

Arg Leu

Leu Asp

Leu Leu

320

335

Leu Val

Leu Arg

Leu His

Leu Thr

400
Phe Gly
415

Gly Val

Thr Gln
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Gly Cys Thr

450
Gly Leu Pro
465

Ser Gly Gly

Ala Gly Leu

Leu Ala Cys
515
Ala Ala Ser
530
Pro Ala Gly
545

Ala Gln Asn

Pro Gly Leu

Asp Thr Lys

595

Phe Gln Leu
610

Val Ser Leu

625

Ala Ala Leu

Arg Asn Ser

Val

Ser

Ser

Leu

500

Pro

Pro

Leu

Val

Ala

Ala

Ala

660

Leu Gly Leu Phe Arg Val Thr

455

Pro Arg Ser
470

Gly Gly Ser

485

Leu Leu Leu

Trp Ala Val

Arg Leu Arg

535

Leu Asp Leu
550

Leu Leu Ile

565

Gly Val Ser

Leu Val Val

Leu Arg Arg
615
Leu His Leu

630

Leu Thr Val
645

Phe Gly Phe

Gly Gln Arg Leu Gly Val His

675

Glu Gly Gly

Glu Gln Glu

490

Leu Leu Ala
505

Ser Gly Ala

520

Glu Gly Pro

Arg Gln Gly

Asp Gly Pro

570
Leu Thr Gly
585
Ala Lys Ala
600

Val Val Ala

Gln Pro Leu

Asp Leu Pro

650

Gln Gly Arg
665

Leu His Thr

680

Ser

475

Arg

Met
555

Leu

Gly

Gly

Gly

Arg

635

Pro

Leu

Glu

Pro Glu Cys
460

Gly Gly Ser

Arg Trp Ala

Ala Cys Ala
510
Ala Ser Pro
525
Leu Ser Pro
540

Phe Ala GIn

Ser Trp Tyr

Leu Ser Tyr
590
Val Tyr Tyr
605
Glu Gly Ser
620

Ser Ala Ala

Ala Ser Ser

Leu His Leu
670
Ala Arg Ala

685

Ala Trp Gln Leu Thr Gln Gly Cys Thr Val Leu Gly Leu Phe

690

695

700
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Pro Ala

Gly Gly

480

Leu Val

495

Val Phe

Gly Ser

Asp Asp

Leu Val

560

Ser Asp

975

Lys Glu

Val Phe

Gly Ser

Glu Ala

655

Ser Ala

Arg His

Arg Val
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Thr Pro Glu Cys Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

705 710 715
<210> 64
<211> 704
<212> PRT

<213> Artificial Sequence

<220><223> Ver .23 (1244C, A232C)

<400> 64

Trp Ala Leu Val Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala Ala Ala
1 5 10 15

Cys Ala Val Phe Leu Ala Cys Pro Trp Ala Val Ser Gly Ala Arg Ala

20 25 30
Ser Pro Gly Ser Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu

35 40 45

Ser Pro Asp Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe
50 95 60
Ala Gln Leu Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser
65 70 75 80
Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu
85 90 95
Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val
100 105 110

Tyr Tyr Val Phe Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu

115 120 125
Gly Ser Gly Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser
130 135 140
Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala
145 150 155 160
Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu
165 170 175

His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala
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180

Arg Ala Arg His
195
Leu Phe Arg Val
210
Ser Glu Gly Gly
225

Ala Leu Val Ala

Ala Val Phe Leu

260
Pro Gly Ser Ala
275
Pro Asp Asp Pro
290
GIn Leu Val Ala
305

Tyr Ser Asp Pro

Tyr Lys Glu Asp

340

Tyr Val Phe Phe
355

Ser Gly Ser Val

370

385

Ser Glu Ala Arg

185

Ala Trp Gln Leu Thr

200

Thr Pro Glu Cys Pro

215

Gly Gly Ser Gly Gly

230

Gly Leu Leu Leu Leu

245

Ala Cys Pro Trp Ala

265

Ala Ser Pro Arg Leu

280

Ala Gly Leu Leu Asp

295

Gln Asn Val Leu Leu

310

Gly Leu Ala Gly Val

325

Thr Lys Glu Leu Val

345

Gln Leu Glu Leu Arg

360

Ser Leu Ala Leu His

375

Ala Leu Ala Leu Thr

390

Asn Ser Ala Phe Gly

405

Leu Ser Ala Gly Gln Arg Leu Gly Val

420

425

190

Gln Gly Cys Thr Val Leu
205
Ala Gly Leu Pro Ser Pro
220
Gly Gly Ser Gly Gly Ser
235
Leu Leu Leu Ala Ala Ala
250 255

Val Ser Gly Ala Arg Ala

270
Arg Glu Gly Pro Glu Leu
285
Leu Arg Gln Gly Met Phe
300
Ile Asp Gly Pro Leu Ser
315
Ser Leu Thr Gly Gly Leu

330 335

Val Ala Lys Ala Gly Val
350
Arg Val Val Ala Gly Glu
365
Leu Gln Pro Leu Arg Ser
380
Val Asp Leu Pro Pro Ala
395

Phe Gln Gly Arg Leu Leu

410 415
His Leu His Thr Glu Ala

430
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Gly

Arg

Trp

240

Cys

Ser

Ser

Trp
320

Ser

Tyr

Ser
400

His

Arg
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Ala Arg His Ala Trp Gln Leu Thr Gln Gly Cys

435

440

Phe Arg Val Thr Pro Glu Cys Pro

450
Glu Gly

465

Leu Val

Val Phe

Asp Asp
530

Leu Val

545

Ser Asp

Lys Glu

Val Phe

Ser Ala

Arg His

Gly Gly Gly

Ala Gly Leu
485
Leu Ala Cys
500
Ala Ala Ser
515

Pro Ala Gly

Ala Gln Asn

Pro Gly Leu
565
Asp Thr Lys
580
Phe Gln Leu
595

Val Ser Leu

Ala Ala Leu

455
Ser Gly Gly

470

Leu Leu Leu

Pro Trp Ala

Pro Arg Leu

520

Leu Leu Asp
535

Val Leu Leu

550

Ala Gly Val

Glu Leu Val

Glu Leu Arg
600
Ala Leu His

615

Ala Leu Thr

630

Ala Gly Leu

Gly Gly Ser

475

Leu Leu Leu
490

Val Ser Gly

505

Arg Glu Gly

Leu Arg Gln

Ile Asp Gly

955
Ser Leu Thr
570
Val Ala Lys
585

Arg Val Val

Leu Gln Pro

Val Asp Leu

635

Arg Asn Ser Ala Phe Gly Phe Gln Gly

645
Gly Gln Arg

660

Leu Gly Val

650

His Leu His

665

Ala Trp Gln Leu Thr Gln Gly Cys Thr

675

680

Thr Val Leu
445

Pro Ser Pro

460

Gly Gly Ser

Ala Ala Ala

Ala Arg Ala
510
Pro Glu Leu
525
Gly Met Phe
540

Pro Leu Ser

Gly Gly Leu

Ala Gly Val

590

Ala Gly Glu
605

Leu Arg Ser

620

Pro Pro Ala

Arg Leu Leu

Thr Glu Ala
670
Val Leu Gly

685
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Gly Leu

Arg Ser

Trp Ala

Cys Ala
495

Ser Pro

Ser Pro

Trp Tyr

560
Ser Tyr
575

Tyr Tyr

Gly Ser

Ser Ser

640
His Leu
655

Arg Ala

Leu Phe
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ZIHSd 10-2018-0119135

Arg Val Thr Pro Glu Cys Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

690 695 700
<210> 65
<211> 254
<212> PRT

<213> Artificial Sequence

<220><223>  Ver.24 (F199C, V140C)

<400> 65

Met Glu Tyr Ala Ser Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro
1 5 10 15

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val Leu Pro Trp Ala Leu Val

20 25 30
Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala Ala Ala Cys Ala Val Phe

35 40 45

Leu Ala Cys Pro Trp Ala Val Ser Gly Ala Arg Ala Ser Pro Gly Ser
50 95 60
Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp
65 70 75 80
Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val
85 90 95
Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp
100 105 110

Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu

115 120 125
Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Cys Tyr Tyr Val Phe
130 135 140
Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser
145 150 155 160
Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala
165 170 175

Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala
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180 185 190

Arg Asn Ser Ala Phe Gly Cys Gln Gly Arg Leu Leu His Leu Ser Ala
195 200 205
Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His
210 215 220
Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val
225 230 235 240

Thr Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

245 250
<210> 66
<211> 781
<212> PRT

<213> Artificial Sequence
<220><223> Ver.25 (F199C, V140C)
<400> 66
Met Glu Tyr Ala Ser Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro
1 5 10 15
Pro Ala Pro Arg Ala Arg Ala Cys Arg Val Leu Pro Trp Ala Leu Val
20 25 30
Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala Ala Ala Cys Ala Val Phe
35 40 45

Leu Ala Cys Pro Trp Ala Val Ser Gly Ala Arg Ala Ser Pro Gly Ser

50 55 60
Ala Ala Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp
65 70 75 80
Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val
85 90 95
Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp
100 105 110
Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu

115 120 125
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Asp Thr Lys
130

Phe Gln Leu

145

Val Ser Leu

Ala Ala Leu

Arg Asn Ser

195
Gly Gln Arg
210
Ala Trp Gln
225

Thr Pro Glu

Gly Gly Ser

Asp Ala Ser
275
Arg Ala Cys
290
Leu Leu Leu
305

Ala Val Ser

Leu Arg Glu

Asp Leu Arg

355

Leu Ile Asp Gly Pro Leu Ser

370

Glu Leu

Glu Leu

Ala Leu

165

Ala Leu

180

Ala Phe

Leu Gly

Leu Thr

Ile Pro

245

Gly Gly

260

Leu Asp

Arg Val

Leu Ala

Gly Ala

325

Gly Pro

340

Gln Gly

Val

Arg

150

His

Thr

Gly

Val

Ser

Pro

Leu

310

Arg

Glu

Met

Val Ala Lys
135
Arg Val Val
Leu Gln Pro
Val Asp Leu
185

Cys Gln Gly

200

His Leu His

Gly Ala Thr

265

Glu Ala Pro

280

Pro Trp Ala

295

Ala Cys Ala

Ala Ser Pro

Leu Ser Pro

345
Phe Ala Gln
360
Trp Tyr

375

Ala Gly Cys Tyr Tyr Val Phe

Ala

Leu

170

Pro

Arg

Thr

Val

Ser

250

Trp

Leu

Val

330

Asp

Leu

Ser

Gly

155

Arg

Pro

Leu

Leu

235

Arg

Pro

Val

Phe

315

Ser

Asp

Val

Asp

140

Glu Gly Ser

Ser Ala Ala

Ala Ser

Ser

190

Leu His Leu

205
Ala Arg Ala
220

Gly Leu Phe

Gly Ser

Met Glu Tyr

270

Pro Ala Pro
285

Ala Gly Leu

300

Leu Ala Cys

Ala Ala Ser

Pro Ala Gly

350
Ala Gln Asn

365

Ser

Arg

Arg

Arg

Leu

Pro

Pro

335

Val

Ser

160

His

Val

240

Ser

Ser

Leu

Trp

320

Arg

Leu

Leu

Pro Gly Leu Ala Gly

380
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Val Ser Leu
385

Val Val Ala

Arg Arg Val

His Leu Gln
435
Thr Val Asp
450
Gly Cys Gln
465

Val His Leu

Gln Gly Ala

Ala Gly Gly

515

Ser Glu Gln
530

Pro Glu Ala

545

Leu Pro Trp

Ala Ala Cys

Arg Ala Ser

595

Glu Leu Ser
610

Met Phe Ala

Thr

Lys

Val
420

Pro

Leu

His

Thr

500

Pro

580

Pro

Pro

Gln

Gly Gly
390
Ala Gly

405

Ala Gly

Leu Arg

Pro Pro

Arg Leu

470

Thr Glu

485

Val Leu

Ser Gly

Glu Arg

Trp Pro

550

Leu Val

565

Val Phe

Gly Ser

Asp Asp

Leu Val

Leu Ser Tyr

Cys Tyr Tyr

Glu Gly Ser
425
Ser Ala Ala
440
Ala Ser Ser
455

Leu His Leu

Ala Arg Ala

Gly Leu Phe
505
Gly Ser Gly
520
Met Glu Tyr
535

Pro Ala Pro

Ala Gly Leu

Leu Ala Cys
585
Ala Ala Ser
600
Pro Ala Gly
615

Ala Gln Asn

Lys

Val

410

Ser

Arg

490

Arg

Arg

Leu

570

Pro

Pro

Leu

Val

Glu Asp Thr
395

Phe Phe Gln

Ser Val Ser

Ala Ala Ala
445
Ala Arg Asn
460
Ala Gly Gln
475

His Ala Trp

Val Thr Pro

Ser Gly Gly

525

Ser Asp Ala
540

Ala Arg Ala

555

Leu Leu Leu

Trp Ala Val

Arg Leu Arg

605

Leu Asp Leu
620

Leu Leu Ile

Lys Glu Leu
400
Leu Glu Leu

415

Leu Ala Leu
430

Leu Ala Leu

Ser Ala Phe

Arg Leu Gly
480

Gln Leu Thr

495
Glu Ile Pro
510

Ser Gly Gly

Ser Leu Asp

Cys Arg Val

560

Leu Leu Ala
975

Ser Gly Ala

590

Glu Gly Pro

Arg Gln Gly

Asp Gly Pro
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625 630 635 640
Leu Ser Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly
645 650 655
Gly Leu Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala
660 665 670
Gly Cys Tyr Tyr Val Phe Phe Gln Leu Glu Leu Arg Arg Val Val Ala
675 680 685
Gly Glu Gly Ser Gly Ser Val Ser Leu Ala Leu His Leu GIn Pro Leu

690 695 700

Arg Ser Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro
705 710 715 720
Pro Ala Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Cys Gln Gly Arg
725 730 735
Leu Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr
740 745 750
Glu Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val
755 760 765

Leu Gly Leu Phe Arg Val Thr Pro Glu Ile Pro Ala Gly

770 775 780
<210> 67
<211> 802
<212> PRT

<213> Artificial Sequence

<220><223> Ver.26 (F199C, V140C)

<400> 67

Met Glu Tyr Ala Ser Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro
1 5 10 15

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val Leu Pro Trp Ala Leu Val

20 25 30
Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala Ala Ala Cys Ala Val Phe

35 40 45

Leu Ala Cys Pro Trp Ala Val Ser Gly Ala Arg Ala Ser Pro Gly Ser
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50
Ala Ala Ser Pro Arg
65
Pro Ala Gly Leu Leu
85
Ala Gln Asn Val Leu
100

Pro Gly Leu Ala Gly

115
Asp Thr Lys Glu Leu
130

Phe Gln Leu Glu Leu
145
Val Ser Leu Ala Leu

165
Ala Ala Leu Ala Leu

180

Arg Asn Ser Ala Phe
195
Gly Gln Arg Leu Gly
210

Ala Trp Gln Leu Thr

225

Thr Pro Glu Ile Pro
245

Ser Gly Gly Ser Gly

260
Glu Arg Met Glu Tyr
275
Trp Pro Pro Ala Pro
290

Leu Val Ala Gly Leu

55
Leu Arg Glu Gly Pro
70
Asp Leu Arg Gln Gly
90
Leu Ile Asp Gly Pro
105

Val Ser Leu Thr Gly

120
Val Val Ala Lys Ala
135

Arg Arg Val Val Ala
150
His Leu Gln Pro Leu

170
Thr Val Asp Leu Pro

185

Gly Cys Gln Gly Arg
200
Val His Leu His Thr
215

GIn Gly Ala Thr Val

Ala Gly Leu Pro Ser
250

Gly Ser Gly Gly Ser

265
Ala Ser Asp Ala Ser
280
Arg Ala Arg Ala Cys
295

Leu Leu Leu Leu Leu

60
Glu Leu Ser Pro
75

Met Phe Ala Gln

Leu Ser Trp Tyr
110

Gly Leu Ser Tyr

125

Gly Cys Tyr Tyr

Gly Glu Gly Ser

Pro Ala Ser Ser

190

Leu Leu His Leu
205

Glu Ala Arg Ala

Leu Gly Leu Phe

Pro Arg Ser Glu

Gly Gly Ser Glu

Leu Asp Pro Glu
285
Arg Val Leu Pro
300

Leu Ala Ala Ala
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Asp Asp

80

Leu Val
95

Ser Asp

Lys Glu

Val Phe

Ser Ala

Arg His

Arg Val
240

Ala Pro

Trp Ala

Cys Ala
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305
Val Phe Leu Ala Cys

325

Gly Ser Ala Ala Ser
340
Asp Asp Pro Ala Gly
355
Leu Val Ala GIn Asn
370

Ser Asp Pro Gly Leu
385

Lys Glu Asp Thr Lys

405
Val Phe Phe GIn Leu
420
Gly Ser Val Ser Leu
435

Gly Ala Ala Ala Leu

Glu Ala Arg Asn Ser

465

Ser Ala Gly Gln Arg
485
Arg His Ala Trp Gln
500
Arg Val Thr Pro Glu
515
Gly Gly Ser Gly Gly
530

GIn Glu Glu Arg Met

545

310

Pro Trp Ala Val

Pro Arg Leu Arg
345

Leu Leu Asp Leu

360
Val Leu Leu Ile
375
Ala Gly Val Ser
390

Glu Leu Val Val

Glu Leu Arg Arg
425
Ala Leu His Leu
440
Ala Leu Thr Val
455
Ala Phe Gly Cys

470

Leu Gly Val His

Leu Thr Gln Gly
505
Ile Pro Ala Gly
520
Ser Gly Gly Ser
535

Glu Tyr Ala Ser

550

Ser

330

Arg

Asp

Leu

410

Val

Asp

Leu

490

Leu

Gly

Asp

315

Gly Ala Arg Ala

Gly Pro Glu Leu
350

Gln Gly Met Phe

365
Gly Pro Leu Ser
380
Thr Gly Gly Leu
395

Lys Ala Gly Cys

Val Ala Gly Glu
430
Pro Leu Arg Ser
445
Leu Pro Pro Ala
460
Gly Arg Leu Leu

475

His Thr Glu Ala

Thr Val Leu Gly
510
Pro Ser Pro Arg
525
Gly Ser Gly Gly
540

Ala Ser Leu Asp

555
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Ser

335

Ser

Trp

Ser

Tyr

415

Ser

His

Arg

495

Leu

Ser

Ser

Pro

320

Pro

Pro

Tyr

Tyr
400

Tyr

Ser

Ser

Leu

480

Phe

Glu

560
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Ala Pro

Trp Ala

Cys Ala

Ser Pro

610

Trp Tyr

Ser Tyr

Tyr Tyr

Ser Ser

His Leu

Arg Ala

770
Leu Phe
785

Ser Glu

Trp Pro

Leu Val

580
Val Phe
595

Gly Ser

Asp Asp

Leu Val

Ser Asp

660
Lys Glu
675

Val Phe

Gly Ser

Glu Ala
740
Ser Ala

755

Arg His

Arg Val

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val Leu Pro

565

Ala Gly

Leu Ala

Pro Ala

645

Leu Leu Leu
585
Cys Pro Trp

600

570

575

Leu Leu Leu Leu Ala Ala Ala

Ala

Val Ser

590
Gly Ala Arg Ala

605

Ser Pro Arg Leu Arg Glu Gly Pro Glu Leu

615

Gly Leu Leu

Asn Val Leu

620

Asp Leu Arg Gln Gly Met Phe

Leu

650

Pro Gly Leu Ala Gly Val

Asp Thr

Phe Gln

Val Ser

710

725

Arg Asn

665
Lys Glu Leu
680

Leu Glu Leu

695

Leu Ala Leu

Leu Ala Leu

Ser Ala Phe

745

Val

Arg

His

Thr
730

Gly

Gly Gln Arg Leu Gly Val

Ala Trp

Thr Pro

790

760

Gln Leu Thr
775

Glu Ile Pro

Ala

635

Ile Asp

Ser Leu

Val Ala

Arg Val

700
Leu Gln
715

Val Asp

Cys Gln

His Leu

Gly Ala
780
Gly Leu

795

640
Gly Pro Leu Ser
655
Thr Gly Gly Leu
670
Lys Ala Gly Cys
685

Val Ala Gly Glu

Pro Leu Arg Ser
720
Leu Pro Pro Ala
735
Gly Arg Leu Leu
750
His Thr Glu Ala

765

Thr Val Leu Gly

Pro Ser Pro Arg

800
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<210> 68

<211> 788

<212> PRT

<213> Artificial Sequence

<220><223> Ver.27 (F199C, V140C)

<400> 68

Met Glu Tyr Ser Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro

1 5 10 15

Pro Ala Pro Arg Ala Arg Ala Cys Arg Val Leu Pro Trp Ala Leu Val

20 25 30

Ala Gly Leu Leu Leu Leu Leu Leu Leu Ala Ala Cys Ala Val Phe

35 40 45

Leu Ala Cys
50
Ala Ala Ser
65

Pro Ala Gly

Ala Gln Asn

Pro Gly Leu

115

Asp Thr Lys
130

Phe GIn Leu

145

Val Ser Leu

Ala Ala Leu

Arg Asn Ser

195

Pro

Pro

Leu

Val
100

Glu Leu Val Val Ala

Trp

Arg

Leu

85

Leu

Gly Val Ser Leu Thr Gly

Ala Val Ser

55

Leu Arg Glu

70

Asp Leu Arg Gln Gly Met

Leu Ile Asp

120

135

Glu Leu Arg Arg Val

Ala

Ala
180

Ala

Leu His Leu Gln Pro Leu
165

Leu Thr Val Asp

Phe Gly Cys Gln Gly Arg

150

200

Gly Ala

Gly Pro

Gly Pro

Lys Ala

Val Al

Leu Pro

Arg
60
Glu Leu

75

Phe

90
Leu Ser

Gly Leu

Gly Cys
140

o

o
<
o
=

Arg Ser

170

Pro Ala

Leu Leu

Ser Pro

Ser Pro

Trp Tyr
110
Ser Tyr
125

Tyr Tyr

Ser Ser
190
His Leu

205
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Gly

Asp

Leu

95

Ser

Lys

Val

Gly

Ser

Ser

Asp

80

Val

Asp

Phe

Ser

160

Ala



Gly Gln Arg
210

Ala Trp Gln

225

Thr Pro Glu

Gly Gly Ser

Asp Ala Ser
275
Arg Ala Cys

290

Leu Leu Leu
305

Ala Val Ser

Leu Arg Glu

Asp Leu Arg

355

Leu Ile Asp

370
Val Ser Leu
385

Val Val Ala

Arg Arg Val

His Leu Gln

435

Thr Val Asp

Leu Gly Val His Leu His

Leu

260

Leu

Arg

Leu

Thr

Lys

Val

420

Pro

Leu

215

Thr Gln Gly

230
Pro Ala Gly
245

Gly Gly Gly

Asp Pro Glu

Val Leu Pro

295

Pro Glu Leu

Gly Met Phe

Pro Leu Ser

375
Gly Gly Leu
390
Ala Gly Cys
405

Ala Gly Glu

Leu Arg Ser

Pro Pro Ala

Ala

Leu

Ser

Ala

280

Trp

Cys

Ser

Ser

360

Trp

Ser

Tyr

Ala

440

Ser

Thr

Pro

265

Pro

Pro

Pro

345

Tyr

Tyr

Tyr

Ser

425

Ala

Ser

Thr

Val

Ser

250

Trp

Leu

Val

330

Asp

Leu

Ser

Lys

Val

410

Gly

Gly

Glu

Glu Ala Arg Ala Arg His

Leu

235

Pro

Ser

Pro

Val

Phe

315

Ser

Asp

Val

Asp

395

Phe

Ser

Ala

Ala

220

Gly Leu

Arg Ser

Met Glu

Pro Ala

285

Ala Gly

300

Leu Ala

Pro Ala

Ala Gln

365

Pro Gly

380

Asp Thr

Phe Gln

Val Ser

Ala Ala

445

Arg Asn

Phe Arg Val

240
Glu Gly Gly
255
Tyr Ala Ser
270

Pro Arg Ala

Leu Leu Leu

Cys Pro Trp

320

Ser Pro Arg
335

Gly Leu Leu
350

Asn Val

Leu

Leu Ala Gly

Lys Glu Leu
400
Leu Glu Leu
415
Leu Ala Leu
430

Leu Ala Leu

Ser Ala Phe
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450
Gly Cys Gln
465

Val His Leu

GIn Gly Ala

Ala Gly Leu

515
Gly Gly Ser
530
Pro Glu Ala
545

Leu Pro Trp

Ala Ala Cys

Arg Ala Ser
595
Glu Leu Ser
610
Met Phe Ala
625

Leu Ser Trp

Gly Leu Ser

Gly Cys Tyr

675

Gly Glu Gly
690

Arg Ser Ala

Gly Arg Leu
470
His Thr Glu
485
Thr Val Leu
500

Pro Ser Pro

Gly Gly Ser

Pro Trp Pro

550

Ala Leu Val
565

Ala Val Phe

580

Pro Gly Ser

Pro Asp Asp

Gln Leu Val

630

Tyr Ser Asp

645

Tyr Lys Glu

660

Tyr Val Phe

Ser Gly Ser

Ala Gly Ala

455 460

Leu His Leu Ser Ala Gly Gln Arg Leu Gly

475
Ala Arg Ala Arg His Ala
490
Gly Leu Phe Arg Val Thr

505

Trp

Pro

480

GIn Leu Thr
495

Glu Ile Pro

510

Arg Ser Glu Gly Gly Gly Gly Ser Gly Gly

520
Met Glu Tyr Ala Ser Asp
535 540
Pro Ala Pro Arg Ala Arg
555
Ala Gly Leu Leu Leu Leu
570
Leu Ala Cys Pro Trp Ala

585

Ala Ala Ser Pro Arg Leu
600
Pro Ala Gly Leu Leu Asp
615 620
Ala Gln Asn Val Leu Leu
635
Pro Gly Leu Ala Gly Val
650

Asp Thr Lys Glu Leu Val

665

525

Ala

Leu

Val

Arg

605

Leu

Ile

Ser

Val

Ser Leu Asp

Cys Arg Val

560

Leu Leu Ala
975

Ser Gly Ala

590

Glu Gly Pro

Arg Gln Gly

Asp Gly Pro

640

Leu Thr Gly
655

Ala Lys Ala

670

Phe Gln Leu Glu Leu Arg Arg Val Val Ala

680

Val Ser Leu Ala Leu His

695 700

685

Leu

GIn Pro Leu

Ala Ala Leu Ala Leu Thr Val Asp Leu Pro
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705 710 715 720
Pro Ala Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Cys GIn Gly Arg

725 730 735

Leu Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr
740 745 750
Glu Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val
755 760 765
Leu Gly Leu Phe Arg Val Thr Pro Glu Ile Pro Ala Gly Leu Pro Ser
770 775 780

Pro Arg Ser Glu

785

<210> 69

<211> 565
<212> PRT

<213> Artificial Sequence
<220><223>  Ver.28 (L181C, G231C)
<400
> 69
Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu
1 5 10 15
Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser
20 25 30
Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys
35 40 45
Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val
50 55 60

Phe Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly

65 70 75 80
Ser Val Ser Leu Ala Leu His Leu GIn Pro Leu Arg Ser Ala Ala Gly
85 90 95
Ala Ala Ala Leu Ala Cys Thr Val Asp Leu Pro Pro Ala Ser Ser Glu
100 105 110

Ala Arg Asn Ser Ala Phe Gly Phe GIn Gly Arg Leu Leu His Leu Ser
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Ala Gly

130

His Ala
145

Val Thr

210
Trp Tyr
225

Ser Tyr

Tyr Tyr

Ser Ser

305

His Leu

Arg Ala

Leu Phe

115

Gln Arg Leu

Trp Gln Leu

Pro Glu Ile
165
Gly Gly Ser
180
Arg Asp Pro
195

Leu Val Ala

Ser Asp Pro

Lys Glu Asp

245

Val Phe Phe
260

Gly Ser Val

275

Gly Ala Ala

120

Gly Val His Leu

135

Gln Cys Ala

Ala Gly Leu

185
Gly Leu Leu
200

Asn Val Leu

215

Lys Glu Leu

Leu Glu Leu
265
Leu Ala Leu

280

Leu Ala Cys

295

Glu Ala Arg Asn Ser Ala Phe

His Thr

Thr Val
155
Pro Ser

170

Gly Gly Ser Gly Gly Ser

Asp Leu

Leu Ile

Gly Leu Ala Gly Val Ser

235
Val Val
250

Arg Arg

His Leu

Thr Val

Gly Phe

315

Ser Ala Gly Gln Arg Leu Gly Val His

325
Arg His Ala
340

Arg Val Thr

355

Gln Leu Thr
345

Glu Ile Pro

360

330

Gln Cys

Ala Gly

125
Glu Ala Arg

140

Leu Gly Leu

Pro Arg Ser

Gly Gly Ser

190

Arg Gln G

=)

205

Asp Gly Pro

220

Leu Thr Gly

Ala Lys Ala

Val Val Ala
270
Gln Pro Leu

285

Asp Leu Pro
300

Gln Gly Arg

Leu His Thr

Ala Thr Val

350

Leu Pro Ser

365

- 159 -

Ala Arg

Phe Arg

160
Glu Gly
175

Glu Gln

Met Phe

Leu Ser

Gly Leu
240
Gly Val

255

Arg Ser

Pro Ala

Leu Leu

320
Glu Ala
335

Leu Gly

Pro Arg
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Ser Glu Gly Gly Ser
370
Ser Glu Gln Glu Glu
385
Gly Met Phe Ala Gln
405
Pro Leu Ser Trp Tyr

420

Gly Gly Leu Ser Tyr

Ala Gly Val Tyr Tyr

Ala Gly Glu Gly Ser

Pro Pro Ala Ser Ser

500
Arg Leu Leu His Leu
515
Thr Glu Ala Arg Ala
530
Val Leu Gly Leu Phe
545

Ser Pro Arg Ser Glu

565
<210> 70
<211> 565
<212> PRT
<213> Artificial
<220><223>
<400> 70

Gly Gly Ser Gly
375

Arg Asp Pro Ala

390

Leu Val Ala Gln

Ser Asp Pro Gly

425

Lys Glu Asp Thr
440
Val Phe Phe GIn
455
Gly Ser Val Ser

470

Glu Ala Arg Asn

505
Ser Ala Gly Gln
520
Arg His Ala Trp
535
Arg Val Thr Pro

550

Sequence

Ver.29 (1204C, Q94C)

Gly Ser Gly Gly Ser Gly Gly

380
Gly Leu Leu
395
Asn Val Leu
410

Leu Ala Gly

Lys Glu Leu

Leu Glu Leu
460
Leu Ala Leu
475
Leu Ala Cys
490

Ser Ala Phe

Arg Leu Gly

Gln Leu Thr
540
Glu Ile Pro

555

Asp Leu Arg

Leu Ile Asp
415
Val Ser Leu

430

Val Val Ala
445

Arg Arg Val

His Leu Gln

Thr Val Asp

495

Gly Phe Gln

510
Val His Leu
525

Gln Cys Ala

Ala Gly Leu
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Thr

Lys

Val

Pro

480

Leu

His

Thr

Pro

560
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ZIHSdl 10-2018-0119135

Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Cys Leu
1 5 10 15
Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser
20 25 30
Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys
35 40 45

Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val

50 55 60
Phe Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly
65 70 75 80
Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly
85 90 95
Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu
100 105 110
Ala Arg Asn Ser Ala Phe Gly Phe GIn Gly Arg Leu Cys His Leu Ser

115 120 125

Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg
130 135 140
His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg
145 150 155 160
Val Thr Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu Gly
165 170 175
Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Glu Gln
180 185 190

Glu Glu Arg Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe

195 200 205
Ala Cys Leu Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser
210 215 220
Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu
225 230 235 240
Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val

245 250 255
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Tyr Tyr

Gly Ser

Ala Ala

290
Ser Ser
305

His Leu

Arg Ala

Leu Phe

Ser Glu

370
Ser Glu
385

Gly Met

Pro Leu

Gly Gly

Ala Gly

450
Ala Gly
465

Leu Arg

Val Phe Phe Gln Leu Glu Leu

260

Gly Ser Val
275

Gly Ala Ala

Glu Ala Arg

Ser Ala Gly
325

Arg His Ala

340
Arg Val Thr
355

Gly Gly Ser

Gln Glu Glu

Phe Ala Cys

405

Ser Trp Tyr

420
Leu Ser Tyr
435

Val Tyr Tyr

Glu Gly Ser

Ser Ala Ala

485

Ser

Asn

310

Trp

Pro

265

Leu Ala Leu
280

Leu Ala Leu

295

Ser Ala Phe

Arg Leu Gly

Gln Leu Thr

345
Glu Ile Pro

360

Arg Arg

His Leu

Thr Val

Gly Phe

315
Val His
330

Gln Gly

Ala Gly

Gly Gly Ser Gly Gly Ser

Arg
390

Leu

Ser

Lys

Val

Gly

470

Gly

375

Asp Pro Ala

Val Ala Gln

Asp Pro Gly
425
Glu Asp Thr
440
Phe Phe Gln
455

Ser Val Ser

Ala Ala Ala

Pro Pro Ala Ser Ser Glu Ala Arg Asn

Gly Leu

395
Asn Val
410

Leu Ala

Lys Glu

Leu Glu

Leu Ala

475

Leu Ala

490

Val Val

GIn Pro

285
Asp Leu
300

GIn Gly

Leu His

Ala Thr

Leu Pro

365
Gly Gly
380

Leu Asp

Leu Leu

Gly Val

Leu Val

445
Leu Arg
460

Leu His

Leu Thr

Ala Gly Glu

270

Leu Arg Ser

Pro Pro Ala

Arg Leu Cys

320

Thr Glu Ala
335

Val Leu Gly

350

Ser Pro Arg

Ser Gly Gly

Leu Arg Gln

Ile Asp Gly

415

Ser Leu Thr
430

Val Ala Lys

Arg Val Val

Leu Gln Pro

480

Val Asp Leu

495

Ser Ala Phe Gly Phe GIn Gly
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500 505
Arg Leu Cys His Leu Ser Ala Gly Gln Arg
515 520
Thr Glu Ala Arg Ala Arg His Ala Trp Gln
530 535
Val Leu Gly Leu Phe Arg Val Thr Pro Glu

545 550

Ser Pro Arg Ser Glu

565
<210> 71
<211> 847
<212> PRT

<213> Artificial Sequence

<220><223> Ver .30 (L181C, G231C)

<400> 71

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10

Pro Lys Ser Cys Asp Lys Thr His Thr Cys

20 25
Thr Gln Pro Leu Gly Val Phe Leu Phe Pro

35 40

Leu Met Ile Ser Arg Thr Pro Glu Val Thr
50 95
Ser GIn Glu Asp Pro Glu Val Gln Phe Asn
65 70

Glu Val His Asn Ala Lys Thr Lys Pro Arg

85 90
Thr Tyr Arg Val Val Ser Val Leu Thr Val

100 105

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser

115 120

Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys

510
Leu Gly Val His Leu His
525
Leu Thr Gln Gly Ala Thr
540
Ile Pro Ala Gly Leu Pro

555 560

Gly Gly Gly Gly Ser Glu
15
Pro Pro Cys Pro Ser His
30
Pro Lys Pro Lys Asp Gln

45

Cys Val Val Val Asp Val
60
Trp Tyr Val Asp Gly Val
75 80
Glu Glu Gln Phe Asn Ser
95
Leu His Gln Asp Trp Leu
110

Asn Lys Gly Leu Pro Ser

125

Gly Gln Pro Arg Glu Pro
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145

Val

Val

Pro

Thr

Val

225

Leu

Asp

Leu

305

Val

Val

Arg

His

130

Val

Ser

Pro

Val

210

Leu

Ser

Ser

Leu

290

Ser

Val

Arg

Leu

370

Tyr

Leu

Trp

Val

195

Asp

His

Leu

Pro

275

Arg

Asp

Leu

Val
355

Gln

Thr Val Asp

135
Thr Leu Pro Pro Ser
150
Thr Cys Leu Val Lys
165
Glu Ser Asn Gly Gln

180

Leu Asp Ser Asp Gly
200
Lys Ser Arg Trp Gln
215
Glu Ala Leu His Asn
230
Gly Lys Ser Pro Lys
245

Gln Ala Glu Gly Ser

260

Pro Ala Gly Gly Gly
280

Gln Gly Met Phe Ala

295
Gly Pro Leu Ser Trp
310
Thr Gly Gly Leu Ser

325

Lys Ala Gly Val Tyr
340
Val Ala Gly Glu Gly
360
Pro Leu Arg Ser Ala
375

Leu Pro Pro Ala Ser

Gln

Gly

Pro

185

Ser

His

Leu

265

Gly

Tyr

Tyr

Tyr

345

Ser

Ala

Ser

Glu Glu

155
Phe Tyr
170

Glu Asn

Phe Phe

Tyr Thr

Ser Asp

Leu Val

Ser Asp

315

Lys Glu
330

Val Phe

Gly Ser

Gly Ala

Glu Ala

140

Met

Pro

Asn

Leu

Val

220

Pro

300

Pro

Asp

Phe

Val

Ala

380

Thr

Ser

Tyr

Tyr

205

Phe

Lys

Thr

Ser
365

Ala

Lys

Asp

Lys

190

Ser

Ser

Ser

Ser

270

Asn

Leu

Lys

Leu
350

Leu

Leu

Thr Thr

Arg Leu

Cys Ser

Leu Ser

240

Ala Lys

Leu Leu

Val Leu

320

Glu Leu

335

Glu Leu

Ala Leu

Ala Cys

Arg Asn Ser Ala Phe
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385

Gly Phe Gln Gly

Val His Leu His
420
Gln Cys Ala Thr
435
Ala Gly Leu Pro
450
Gly Ser Gly Gly

465

Gly Leu Leu Asp

Asn Val Leu Leu
500
Leu Ala Gly Val
515
Lys Glu Leu Val
530

Leu Glu Leu Arg

545

Leu Ala Leu His

Leu Ala Cys Thr

580

Ser Ala Phe Gly
595

Arg Leu Gly Val

610

Gln Leu Thr Gln

625

Arg

405

Thr

Val

Ser

Ser

Leu

485

Ser

Val

Arg

Leu

565

Val

Phe

His

Cys

390 395

400

Leu Leu His Leu Ser Ala Gly Gln Arg Leu Gly

410
Glu Ala Arg Ala Arg His
425
Leu Gly Leu Phe Arg Val
440
Pro Arg Ser Glu Gly Gly
455
Gly Gly Ser Glu Gln Glu

470 475

Arg Gln Gly Met Phe Ala
490
Asp Gly Pro Leu Ser Trp
505
Leu Thr Gly Gly Leu Ser
520
Ala Lys Ala Gly Val Tyr
935

Val Val Ala Gly Glu Gly

550 955
Gln Pro Leu Arg Ser Ala
570
Asp Leu Pro Pro Ala Ser
585
Gln Gly Arg Leu Leu His
600
Leu His Thr Glu Ala Arg

615

Ala Thr Val Leu Gly Leu

630 635

Thr

Ser

460

Tyr

Tyr

Tyr

540

Ser

Ser

Leu

620

Phe

415
Trp Gln Leu Thr
430
Pro Glu Ile Pro
445

Gly Gly Ser Gly

Arg Asp Pro Ala

480

Leu Val Ala GIn
495
Ser Asp Pro Gly
510
Lys Glu Asp Thr
925

Val Phe Phe Gln

Gly Ser Val Ser

560
Gly Ala Ala Ala
975
Glu Ala Arg Asn
590
Ser Ala Gly Gln
605

Arg His Ala Trp

Arg Val Thr Pro

640
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Glu Ile Pro Ala

Gly Ser Gly Gly

660

Asp Pro Ala Gly
675

Val Ala GIn Asn

690
Asp Pro Gly Leu
705

Glu Asp Thr Lys

Phe Phe GIn Leu
740
Ser Val Ser Leu

755

Ala Ala Ala Leu
770

Ala Arg Asn Ser

785

Ala Gly Gln Arg

His Ala Trp Gln
820

Gly Leu Pro Ser
645

Ser Gly Gly Ser

Leu Leu Asp Leu
680

Val Leu Leu Ile

695
Ala Gly Val Ser
710
Glu Leu Val Val
725

Glu Leu Arg Arg

Ala Leu His Leu

760

Ala Cys Thr Val
775
Ala Phe Gly Phe
790
Leu Gly Val His
805

Leu Thr Gln Cys

Pro

665

Arg

Asp

Leu

Val
745

Gln

Asp

Leu

825

Val Thr Pro Glu Ile Pro Ala Gly Leu

835
<210> 72
<211> 847
<212> PRT
<213>
<220><223>
<400> 72

840

Artificial Sequence

Ver.31 (L204C, Q94C)

Arg Ser Glu Gly Gly Ser Gly

650

655

Gly Ser Glu Gln Glu Glu

Gly

Thr

Lys

730

Val

Pro

Leu

Gly

Pro

Gly

715

Leu

Pro

670
Met Phe Ala Gln
685

Leu Ser Trp Tyr

700
Gly Leu Ser Tyr
Gly Val

Tyr Tyr

Arg Ser Ala Ala

765

Pro Ala Ser Ser

780

Gly Arg Leu Leu His Leu

His
810

Thr

Pro

795

Thr

Val

Ser

Glu Ala Arg Ala

815

Leu Gly Leu Phe
830

Pro Arg Ser Glu

845
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Arg

Leu

Ser

Lys
720

Val

Ser
800

Arg

Arg
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Gly Gly Gly Gly Ser

1

Pro

Thr

Leu

Ser

65

Thr

Asn

Ser

145

Val

Val

Pro

Thr

Val

225

Leu

Lys Ser

Gln Pro

35

Met Ile

Val His

Tyr Arg

Gly Lys

Ser Leu

Glu Trp

Pro Val

195
Val Asp
210

Leu His

Ser Leu

5
Cys Asp
20

Leu Gly

Ser Arg

Asp Pro

Asn Ala

85

Val Val

100

Glu Tyr

Lys Thr

Thr Leu

Thr Cys

165

Glu Ser
180

Leu Asp

Lys Ser

Glu Ala

Gly Lys

245

Gly Gly

Lys Thr

Val Phe

Thr Pro

55

70

Lys Thr

Ser Val

Lys Cys

Ile Ser

135
Pro Pro
150

Leu Val

Asn Gly

Ser Asp

Arg Trp

215
Leu His
230

Ser Pro

Gly Gly Ser Gly Gly Gly Gly Ser Glu

10
His Thr Cys Pro Pro Cys
25
Leu Phe Pro Pro Lys Pro

40 45

Glu Val Thr Cys Val Val
60
GIn Phe Asn Trp Tyr Val
75
Lys Pro Arg Glu Glu Gln
90
Leu Thr Val Leu His Gln
105

Lys Val Ser Asn Lys Gly

120 125
Lys Ala Lys Gly Gln Pro
140
Ser Gln Glu Glu Met Thr
155
Lys Gly Phe Tyr Pro Ser
170
Gln Pro Glu Asn Asn Tyr

185

Gly Ser Phe Phe Leu Tyr
200 205
Gln Glu Gly Asn Val Phe
220
Asn His Tyr Thr Gln Lys
235
Lys Ala Gln Ala Gly Gly

250

Pro
30

Lys

Val

Asp

Phe

Asp

110

Leu

Arg

Lys

Asp

Lys

190

Ser

Ser

Ser

Gly
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15

Ser His

Asp Gln

Asp Val

Gly Val

80

Asn Ser

95

Trp Leu

Pro Ser

Glu Pro

Asn Gln

175

Thr Thr

Arg Leu

Cys Ser

Leu Ser
240
Gly Ser

255
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Ala Gln Pro Gln Ala Glu Gly Ser Leu Gly Gly Gly Gly Ser

260 265

Ala Ser Ala Pro Ala Gly Gly Gly Gly
275 280
Asp Leu Arg Gln Gly Met Phe Ala Cys
290 295

Leu Ile Asp Gly Pro Leu Ser Trp Tyr
305 310
Val Ser Leu Thr Gly Gly Leu Ser Tyr

325

Val Val Ala Lys Ala Gly Val Tyr Tyr
340 345

Arg Arg Val Val Ala Gly Glu Gly Ser

355 360
His Leu Gln Pro Leu Arg Ser Ala Ala
370 375
Thr Val Asp Leu Pro Pro Ala Ser Ser
385 390

Gly Phe Gln Gly Arg Leu Cys His Leu

405
Val His Leu His Thr Glu Ala Arg Ala
420 425
GIn Gly Ala Thr Val Leu Gly Leu Phe
435 440
Ala Gly Leu Pro Ser Pro Arg Ser Glu
450 455
Gly Ser Gly Gly Ser Gly Gly Ser Glu

465 470

Gly Leu Leu Asp Leu Arg Gln Gly Met
485

Asn Val Leu Leu Ile Asp Gly Pro Leu

Ser Asp Pro

Leu Val Ala

300

Ser Asp Pro
315

Lys Glu Asp

330

Val Phe Phe

Gly Ser Val

Gly Ala Ala

380

Glu Ala Arg
395

Ser Ala Gly

410

Arg His Ala

Arg Val Thr

Gly Gly Ser
460
GIn Glu Glu

475

Phe Ala Cys
490

Ser Trp Tyr

270
Ala Gly
285

Gln Asn

Gly Leu

Thr Lys

GIn Leu

350
Ser Leu
365

Ala Leu

Asn Ser

Gln Arg

Trp Gln

430
Pro Glu
445

Gly Gly

Arg Asp

Leu Val

Ser Asp
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Ala Lys

Leu Leu

Val Leu

Ala Gly

320

Glu Leu

335

Glu Leu

Ala Leu

Ala Leu

Ala Phe

400

Leu Gly

415

Leu Thr

Ile Pro

Ser Gly

Pro Ala

480

Ala Gln
495

Pro Gly
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Leu

Lys

Leu

545

Leu

Leu

Ser

Arg

Asp

Val

Asp

705

Phe

Ser

500
Ala Gly Val Ser Leu Thr
515
Glu Leu Val Val Ala Lys
530 535

Glu Leu Arg Arg Val Val

550
Ala Leu His Leu GIn Pro
565
Ala Leu Thr Val Asp Leu
580
Ala Phe Gly Phe Gln Gly
595
Leu Gly Val His Leu His

610 615

Leu Thr Gln Gly Ala Thr
630
Ile Pro Ala Gly Leu Pro
645

Ser Gly Gly Ser Gly Gly

Pro Ala Gly Leu Leu Asp
675

Ala Gln Asn Val Leu Leu

690 695
Pro Gly Leu Ala Gly Val
710
Asp Thr Lys Glu Leu Val
725
Phe GIn Leu Glu Leu Arg
740

Val Ser Leu Ala Leu His

505
Gly Gly
520

Ala Gly

Ala Gly

Leu Arg

Pro Pro

585
Arg Leu
600

Thr Glu

Val Leu

Ser Pro

Ser Gly

665
Leu Arg
630

Ile Asp

Ser Leu

Val Ala

Arg Val

745

Leu Gln

Leu

Val

Glu

Ser

570

Cys

Arg

650

Thr

Lys

730

Val

Pro

510
Ser Tyr Lys Glu
525
Tyr Tyr Val Phe
540

Gly Ser Gly Ser

555

Ala Ala Gly Ala

Ser Ser Glu Ala

590

His Leu Ser Ala
605

Arg Ala Arg His

620

Leu Phe Arg Val
635

Ser Glu Gly Gly

Ser Glu Gln Glu

670

Gly Met Phe Ala
685

Pro Leu Ser Trp

700
Gly Gly Leu Ser
715

Ala Gly Val Tyr

Ala Gly Glu Gly
750

Leu Arg Ser Ala
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Asp

Phe

Val

575

Arg

Thr

Ser

655

Cys

Tyr

Tyr

Tyr

735

Ser

Ala

Thr

Ser

560

Asn

Trp

Pro

640

Arg

Leu

Ser

Lys

720

Val

Gly

Gly
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755 760

Ala Ala Ala Leu Ala Leu Thr Val Asp
770 775

Ala Arg Asn Ser Ala Phe Gly Phe Gln

785 790

Ala Gly Gln Arg Leu Gly Val His Leu

805

His Ala Trp Gln Leu Thr Gln Gly Ala

820 825

Val Thr Pro Glu Ile Pro Ala Gly Leu

835 840
<210> 73
<211> 1088
<212> PRT

<213> Artificial Sequence
<220><223> Ver .32

<400> 73

Leu

Gly

His

810

Thr

Pro

765

Pro Pro Ala Ser Ser
780

Arg Leu Cys His Leu

795

Thr Glu Ala Arg Ala
815

Val Leu Gly Leu Phe

830

Ser Pro Arg Ser Glu

845

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

1 5
Arg Ser Leu Arg Leu Ser Cys Ser Ala
20 25
Tyr Trp Met Ser Trp Val Arg Gln Ala

35 40

Ile Gly Glu Ile His Pro Asp Ser Ser
50 55
Leu Lys Asp Arg Phe Thr Ile Ser Arg
65 70
Phe Leu Gln Met Asp Ser Leu Arg Pro
85
Cys Ala Ser Leu Tyr Phe Gly Phe Pro

100 105

10

Ser

Pro

Thr

Asp

Glu

90

Trp

15

Gly Phe Asp Phe Thr
30

Gly Lys Gly Leu Glu

45

Ile Asn Tyr Ala Pro
60
Asn Ala Lys Asn Thr
75
Asp Thr Gly Val Tyr
95
Phe Ala Tyr Trp Gly

110
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Ser
800

Arg

Arg

Thr

Trp

Ser

Leu

80

Phe

Gln
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Gly

Gly

Ser

145

Ser

Lys

Val

Thr

225

Lys

His

Val
305

Val

Ser

Thr Pro

Ser Gly

130

Leu Ser

Gln Asp

Ala Pro

Pro Ser
195

Ile Ser

Tyr Ser

Pro Lys

Thr Gln

275
Leu Met
290

Ser Gln

Glu Val

Thr Tyr

Val

Val

Lys

180

Arg

Ser

Leu

Ser

260

Pro

His

Arg

340

Thr

Ser

165

Leu

Phe

Leu

Tyr

245

Cys

Leu

Ser

Asp

Asn

325

Val

Val Ser

Val Gly
150

Thr Ser

Leu Ile

Ser Gly

GIn Pro

215
Arg Ser
230

Ser Gly

Asp Lys

Gly Val

Arg Thr

295
Pro Glu
310

Ala Lys

Val Ser

Leu Asn Gly Lys Glu Tyr Lys

Ser

120

Asp

Asp

Val

Tyr

Ser

200

Phe

Thr

Phe

280

Pro

Val

Thr

Val

Cys

Gly Gly Gly Gly Ser

Ile Gln

Arg Val

Ala Trp

170

Trp Thr

185

Gly Ser

Asp Ile

Gly Gln

His Thr

265

Leu Phe

Glu Val

Gln Phe

Lys Pro

330

Leu Thr
345

Lys Val

Leu

Thr

155

Tyr

Ser

235

Ser

Cys

Pro

Thr

Asn

315

Arg

Val

Ser

125
Thr Gln Ser
140

Ile Thr Cys

Gln Gln Lys

Thr Arg His

190

Thr Asp Phe
205

Thr Tyr Tyr

220

Thr Lys Val

Pro Pro Cys

270
Pro Lys Pro
285
Cys Val Val
300

Trp Tyr Val

Glu Glu Gln

Leu His Gln
350

Asn Lys Gly
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Pro

Lys

Pro

175

Thr

Thr

Cys

255

Pro

Lys

Val

Asp

Phe

335

Asp

Leu

Gly Gly Gly

Ser

Phe

240

Ser

Ser

Asp

Asp

320

Asn

Trp

Pro
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Ser

Pro

385

Thr

Leu

Ser

465

Ser

Ser

Lys

Leu

Leu

545

Gly

Leu

Leu

Ser

370

Val

Val

Pro

Thr

450

Val

Leu

Asp
530

Leu

Val

Val

Arg

355

Val

Ser

Pro
435

Val

Leu

Ser

Ser
515

Leu

Ser

Val

Arg

595

Glu Lys

Tyr Thr

Leu Thr

405
Trp Glu
420

Val Leu

Asp Lys

His Glu

Leu Gly

Pro Gln
500

Ala Pro

Arg Gln

Asp Gly

Leu Thr

565
Ala Lys
580

Val Val

Leu His Leu Gln Pro

Thr Ile

375
Leu Pro
390

Cys Leu

Ser Asn

Asp Ser

Ser Arg

455

Ala Leu

470

Lys Ser

Gly Met
535

Pro Leu

550

Gly Gly

Ala Gly

Ala Gly

Leu Arg

360

Ser Lys

Pro Ser

Val Lys

Asp Gly
440

Trp Gln

His Asn

Pro Lys

Ser Trp

Leu Ser

Val Tyr

585
Glu Gly
600

Ser Ala

Ala

Gln

Gly

410

Pro

Ser

His

490

Leu

Gly

Gln

Tyr

Tyr

570

Tyr

Ser

Ala

365
Lys Gly Gln Pro
380
Glu Glu Met Thr
395

Phe Tyr Pro Ser

Glu Asn Asn Tyr
430
Phe Phe Leu Tyr
445
Gly Asn Val Phe
460
Tyr Thr Gln Lys

475

Gln Ala Gly Gly

Gly Gly Gly Gly
510
Ser Asp Pro Ala
525
Leu Val Ala GIn
540

Ser Asp Pro Gly

555

Lys Glu Asp Thr

Val Phe Phe Cys

590

Gly Ser Val Ser
605

Gly Ala Ala Ala

- 172 -

Arg Glu

Lys Asn

400

Asp Ile

415

Lys Thr

Ser Arg

Ser Cys

Ser Leu

480

Gly Leu

Asn Val

Leu Ala

560
Lys Glu
575

Leu Glu

Leu Ala

Leu Ala
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610

Leu Thr Val
625

Phe Gly Phe

Gly Val His

Thr Gln Gly
675

Pro Ala Gly

690
Gly Gly Ser
705

Ala Gly Leu

Gln Asn Val

Gly Leu Ala

755

Thr Lys Glu
770

Cys Leu Glu

785

Ser Leu Ala

Ala Leu Ala

Asn Ser Ala

835
Gln Arg Leu

850

615

Asp Leu Pro Pro Ala Ser

645
Leu His
660

Ala Thr

Leu Pro

Leu Asp

725
Leu Leu
740

Gly Val

Leu Val

Leu Arg

Leu His

805
Leu Thr
820

Phe Gly

Gly Val

630

Arg

Thr

Val

Ser

Ser
710

Leu

Ser

Val

Arg

790

Leu

Val

Phe

His

Leu Leu His

Glu Ala Arg

665

Leu Gly Leu
680

Pro Arg Ser

695

Gly Gly Ser

Arg Gln Gly

Asp Gly Pro
745
Leu Thr Gly

760

Ala Lys Ala
775

Val Val Ala

Gln Pro Leu

Asp Leu Pro
825

Gln Gly Arg

840
Leu His Thr

855

620

Ser Glu Ala
635

Leu Ser Ala

650

Ala Arg His

Phe Arg Val

Glu Gly Gly

700
Glu Gln Glu
715
Met Phe Ala
730

Leu Ser Trp

Gly Leu Ser

Gly Val Tyr
780
Gly Glu Gly
795
Arg Ser Ala
810

Pro Ala Ser

Leu Leu His

Glu Ala Arg

860

Arg

Gly

Cys
685

Ser

Tyr

Tyr

765

Tyr

Ser

Ser

Leu

845

Ala

Asn Ser Ala
640
Gln Arg Leu
655
Trp Gln Leu
670

Pro Glu Ile

Gly Gly Ser

Arg Asp Pro
720
Leu Val Ala
735
Ser Asp Pro
750

Lys Glu Asp

Val Phe Phe

Gly Ser Val
800
Gly Ala Ala
815
Glu Ala Arg
830

Ser Ala Gly

Arg His Ala
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Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Cys

865 870 875 880

Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu Gly Gly Ser
885 890 895

Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Glu GIn Glu Glu

900 905 910

Arg Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln
915 920 925
Leu Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr
930 935 940
Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr
945 950 955 960
Lys Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr
965 970 975

Val Phe Phe Cys Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser

980 985 990
Gly Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala
995 1000 1005
Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser
1010 1015 1020
Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu
1025 1030 1035 1040
Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala

1045 1050 1055

Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe
1060 1065 1070

Arg Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

1075 1080 1085
<210> 74
<211> 1100
<212> PRT

<213> Artificial Sequence
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ZIHSd 10-2018-0119135

<220><223> Ver.33

<400> 74

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

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Leu Leu Tyr

20 25 30
Ser Arg Asn Gln Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly
35 40 45
Gln Pro Pro Lys Leu Leu Ile Phe Trp Ala Ser Thr Arg Glu Ser Gly
50 55 60
Val Pro Asp Arg Phe Ser Gly Ser Gly Phe Gly Thr Asp Phe Thr Leu
65 70 75 80
Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln

85 90 95

Gln Tyr Phe Ser Tyr Pro Leu Thr Phe Gly Gln Gly Thr Lys Val Glu
100 105 110

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly

Ser GIn Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly
130 135 140

Ala Ser Val Lys Val Ser Cys Lys Thr Ser Arg Tyr Thr Phe Thr Glu

145 150 155 160

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

165 170 175
Ile Gly Gly Ile Asn Pro Asn Asn Gly Ile Pro Asn Tyr Asn Gln Lys
180 185 190
Phe Lys Gly Arg Val Thr Ile Thr Val Asp Thr Ser Ala Ser Thr Ala
195 200 205
Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr
210 215 220

Cys Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly His Ala Met
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225

Asp Tyr

Gly Ser

Cys Asp

Leu Gly

290

Ser Arg

305

Asp Pro

Asn Ala

Val Val

Glu Tyr

370

Lys Thr

385

Thr Leu

Thr Cys

Glu Ser

Leu Asp

450
Lys Ser

465

230

Trp Gly Gln Gly Thr
245
Gly Gly Gly Gly Ser
260

Lys Thr His Thr Cys

275

Val Phe Leu Phe Pro
295

Thr Pro Glu Val Thr

310
Glu Val Gln Phe Asn
325
Lys Thr Lys Pro Arg
340

Ser Val Leu Thr Val
355

Lys Cys Lys Val Ser

375

[le Ser Lys Ala Lys
390
Pro Pro Ser Gln Glu
405
Leu Val Lys Gly Phe
420

Asn Gly GIn Pro Glu
435

Ser Asp Gly Ser Phe

455
Arg Trp Gln Glu Gly

470

Leu Val

Gly Gly

265
Pro Pro
280

Pro Lys

Cys Val

Trp Tyr

Glu Glu

345
Leu His
360

Asn Lys

Gly Gln

Glu Met

Tyr Pro

425
Asn Asn
440

Phe Leu

Asn Val

Thr

250

Cys

Pro

Val

Val

330

Pro

Thr

410

Ser

Tyr

Tyr

Phe

235

Val

Pro

Lys

Val

315

Asp

Phe

Asp

Leu

Arg

395

Lys

Asp

Lys

Ser

Ser

475

Ser

Ser

Ser

Asp

300

Asp

Asn

Trp

Pro

380

Asn

Thr

Arg

460

Cys

Ser

His

285

Val

Val

Ser

Leu

365

Ser

Pro

Thr
445

Leu

Ser

Gly

Pro

270

Thr

Leu

Ser

Thr
350

Asn

Ser

Val

Val

430

Pro

Thr

Val
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240

Gly Gly
255

Lys Ser

Gln Pro

Met Ile

Gln Glu

320
Val His
335

Tyr Arg

Gly Lys

Val Tyr

400
Ser Leu
415

Glu Trp

Pro Val

Val Asp

Leu His

480
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Glu Ala

Gly Lys

Gln Ala

Pro Ala
530

Gln Gly

Gly Pro

Thr Gly

Lys Ala

Val Ala

610
Pro Leu
625

Leu Pro

Gly Arg

His Thr

Thr Val

690
Pro Ser
705

Gly Ser

Leu His

Ser Pro

500

Glu Gly

515

Gly Gly

Met Phe

Leu Ser

Gly Leu

580

Gly Val

Arg Ser

Pro Ala

Leu Leu

660

Glu Ala

675

Leu Gly

Pro Arg

Gly Gly

Asn
485

Lys

Ser

Trp
565

Ser

Tyr

Ser

645

His

Arg

Leu

Ser

Ser

725

His Tyr Thr Gln Lys Ser
490
Ala Gln Ala Gly Gly Gly
505
Leu Gly Gly Gly Gly Ser

520

Gly Ser Asp Pro Ala Gly
535
GIn Leu Val Ala GIn Asn
550 555
Tyr Ser Asp Pro Gly Leu
570
Tyr Lys Glu Asp Thr Lys
585

Tyr Val Phe Phe Cys Leu

600
Ser Gly Ser Val Ser Leu
615
Ala Gly Ala Ala Ala Leu
630 635
Ser Glu Ala Arg Asn Ser
650
Leu Ser Ala Gly Gln Arg

665

Ala Arg His Ala Trp Gln
680
Phe Arg Val Cys Pro Glu
695
Glu Gly Gly Ser Gly Gly
710 715
Glu Gln Glu Glu Arg Asp

730

Leu Ser Leu

Gly Ser Ala

Ala Lys Ala

525

Leu Leu Asp
540

Val Leu Leu

Ala Gly Val

Glu Leu Val
590

Glu Leu Arg

605
Ala Leu His
620

Ala Leu Thr

Ala Phe Gly

Leu Gly Val

670

Leu Thr Gln
685

Ile Pro Ala

700

Ser Gly Gly

Pro Ala Gly
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Ser Leu
495

Gln Pro

Ser Ala

Leu Arg

Ile Asp

560
Ser Leu
575

Val Ala

Arg Val

Leu Gln

Val Asp

640
Phe Gln
655

His Leu

Gly Leu

Ser Gly
720
Leu Leu

735
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Asp

Leu

Val

Val

785

Arg

His

Thr

Val

865

Asn

945

Leu

Lys

Leu Arg Gln Gly Met Phe Ala Gln Leu Val

740

Ile Asp Gly Pro Leu Ser Trp

755

Ser Leu Thr

770

Val Ala Lys

Arg Val Val

Leu Gln Pro
820
Val Asp Leu
835
Phe Gln Gly
850

His Leu His

Gly Ala Thr

Gly Leu Pro
900
Ser Gly Gly
915
Leu Leu Asp
930

Val Leu Leu

Ala Gly Val

Glu Leu Val

Gly

805

Leu

Pro

Arg

Thr

Val

885

Ser

Ser

Leu

Ser
965

Val

760
Gly Leu Ser
775

Tyr

Arg Ser Ala

Pro Ala Ser
840
Leu Leu His
855
Glu Ala Arg
870

Leu Gly Leu

Pro Arg Ser

Gly Gly Ser

920

Arg Gln Gly
935

Asp Gly Pro

950

Leu Thr Gly

Ala Lys Ala

745

Tyr

Ala

GIn Asn Val

750

Ser Asp Pro Gly Leu Ala

765

Tyr Lys Glu Asp Thr Lys Glu

780

Tyr Val Phe Phe Cys Leu Glu

795
Ser Gly Ser

810

Val

Ser Leu Ala

Ala Gly Ala Ala Ala Leu Ala

825

830

Ser Glu Ala Arg Asn Ser Ala

845

Leu Ser Ala Gly GIn Arg Leu

Ala Arg His
875

Phe Arg Val

890
Glu Gly Gly

905

860

Ala

Cys

Ser

Trp Gln Leu

Pro Glu

895
Gly Gly Ser
910

Glu Gln Glu Glu Arg Asp Pro

Met

Leu Ser Trp

955

Gly Leu Ser
970

Gly Val Tyr

Phe Ala Gln Leu Val

940

Tyr

Tyr

Tyr

925

Ser Asp Pro

Lys Glu Asp
975

Val Phe Phe
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Leu

Leu

Leu

800

Leu

Leu

Phe

Thr
880

Pro

960

Thr

Cys
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980 985 990
Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser
995 1000 1005
Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
1010 1015 1020

Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn

1025 1030 1035 1040
Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln
1045 1050 1055
Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp
1060 1065 1070
Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Cys Pro
1075 1080 1085

Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

1090 1095 1100
<210> 75
<211> 1083
<212> PRT

<213> Artificial Sequence
<220><223> Ver .34
<400> 75
Ala Gln Ile Gln Leu Val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15
Glu Thr Val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Asp
20 25 30
Tyr Ser Met His Trp Val Asn Gln Ala Pro Gly Lys Gly Leu Lys Trp
35 40 45

Met Gly Trp Ile Asn Thr Glu Thr Gly Glu Pro Thr Tyr Thr Asp Asp

50 55 60
Phe Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala
65 70 75 80

Tyr Leu Gln Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe
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Cys

Ser

Ser

145

Ser

Ser

Trp

225

Ser

Asp

Arg

Pro
305

Ala

Ala

Ser

Asp

130

Leu

Tyr

Arg

210

Ser

Lys

Val

Thr
290

Lys

Arg

Arg

Ser

Arg

195

Asp

Phe

Thr

Phe

275

Pro

Val

Thr

85
Thr Ala
100

Ser Thr

Gln Met

Val Ser

Trp Leu

165

Ala Ser

180

Ser Gly

Phe Val

Gly Gly

His Thr
260

Leu Phe

Glu Val

GIn Phe

Lys Pro

325

Val

Ser

Thr

Leu

150

Thr

Ser

Asp

230

Ser

Cys

Pro

Thr

Asn

310

90

Tyr Trp Gly Gln

Gly Ser

120

Gln Ser
135

Thr Cys

Gln Lys

Leu Asn

Asp Tyr

200
Tyr Tyr
215

Thr Lys

Pro Pro

Pro Lys

280
Cys Val
295

Trp Tyr

105

Gly

Pro

Arg

Pro

Ser

185

Ser

Cys

Leu

Cys

265

Pro

Val

Val

Arg Glu Glu Gln

Lys

Ser

Asp

170

Leu

Leu

250

Pro

Lys

Val

Asp

Phe

330

Gly Thr

Pro Gly

Ser Leu

140
Ser Gln
155

Gly Thr

Val Pro

Thr Ile

Gln Tyr

220
Ile Lys
235

Ser Glu

Ser His

Asp Gln

Asp Val

300
Gly Val
315

Asn Ser

Thr Leu
110
Ser Gly

125

Ser Ala

Ile Lys

Lys Arg

190

Ser Ser

205

Ser Ser

Pro Lys

Thr Gln

270

Leu Met

285

Ser Gln

Glu Val

Thr Tyr
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95

Thr

Ser

Ser

Arg

175

Phe

Leu

Tyr

Ser
255

Pro

His

Arg

335

Val

Leu

160

Leu

Ser

Pro

240

Cys

Leu

Ser

Asp

Asn

320

Val
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Val

Tyr

Thr

Leu

385

Cys

Ser

Asp

Ser

465

Lys

Pro

545

Ser

Lys

370

Pro

Leu

Asn

Ser

Arg

450

Leu

Ser

Met
530

Leu

Val Leu

340

Cys Lys

355

Ser Lys

Pro Ser

Val Lys

Asp Gly

435

Trp Gln

His Asn

Pro Lys

Gly Ser

500

Ser Trp

Gly Gly Leu Ser

Ala Gly Val Tyr

Thr

Val

405

Pro

Ser

His

485

Leu

Tyr

Tyr
565

Tyr

Val Leu His Gln

345
Ser Asn Lys Gly
360
Lys Gly Gln Pro
375
Glu Glu Met Thr
390

Phe Tyr Pro Ser

Glu Asn Asn Tyr
425

Phe Phe Leu Tyr

440
Gly Asn Val Phe
455
Tyr Thr Gln Lys
470

Gln Ala Gly Gly

Gly Gly Gly Gly
505
Ser Asp Pro Ala
520
Leu Val Ala Gln
535
Ser Asp Pro Gly

550

Lys Glu Asp Thr

Val Phe Phe Cys

Asp

Leu

Arg

Lys

Asp

410

Lys

Ser

Ser

Ser

490

Ser

Asn

Leu

Lys
570

Leu

Trp Leu Asn Gly Lys Glu

350
Pro Ser Ser Ile Glu Lys
365
Glu Pro Gln Val Tyr Thr
380
Asn Gln Val Ser Leu Thr
395 400
Ile Ala Val Glu Trp Glu

415

Thr Thr Pro Pro Val Leu
430
Arg Leu Thr Val Asp Lys
445
Cys Ser Val Leu His Glu
460
Leu Ser Leu Ser Leu Gly
475 480

Gly Ser Ala Gln Pro Gln

495
Ala Lys Ala Ser Ala Pro
510
Leu Leu Asp Leu Arg Gln
525
Val Leu Leu Ile Asp Gly
540
Ala Gly Val Ser Leu Thr

555 560

Glu Leu Val Val Ala Lys
575

Glu Leu Arg Arg Val Val
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580
Ala Gly Glu Gly Ser Gly Ser
595
Leu Arg Ser Ala Ala Gly Ala
610 615

Pro Pro Ala Ser Ser Glu Ala

625 630
Arg Leu Leu His Leu Ser Ala
645
Thr Glu Ala Arg Ala Arg His
660
Val Leu Gly Leu Phe Arg Val
675
Ser Pro Arg Ser Glu Gly Gly

690 695

Ser Gly Gly Ser Glu Gln Glu
705 710
Leu Arg Gln Gly Met Phe Ala
725
Ile Asp Gly Pro Leu Ser Trp
740
Ser Leu Thr Gly Gly Leu Ser
755

Val Ala Lys Ala Gly Val Tyr

770 775
Arg Val Val Ala Gly Glu Gly
785 790
Leu Gln Pro Leu Arg Ser Ala
805
Val Asp Leu Pro Pro Ala Ser
820

Phe Gln Gly Arg Leu Leu His

585
Val Ser
600

Ala Ala

Arg Asn

Gly GIn

Ala Trp

665
Cys Pro
680

Ser Gly

Glu Arg

Gln Leu

Tyr Ser

745

Tyr Lys

760

Tyr Val

Ser Gly

Ala Gly

Ser Glu

825

590

Leu Ala Leu His Leu

605

Leu Ala Leu Thr Val

Ser

Arg

650

Gly

Asp

Val
730

Asp

Glu

Phe

Ser

Ala
810

Ala

Ala

635

Leu

Leu

Ser

Pro

715

Pro

Asp

Phe

Val

795

Arg

620

Phe Gly Phe

Gly Val His

Thr Gln Gly

670

Pro Ala Gly
685

Gly Gly Ser

700

Ala Gly Leu

GIn Asn Val

Gly Leu Ala

750

Thr Lys Glu
765

Cys Leu Glu

780

Ser Leu Ala

Ala Leu Ala

Asn Ser Ala

830

Leu Ser Ala Gly Gln Arg Leu
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Gln Pro

Asp Leu

640
Leu His
655

Ala Thr

Leu Pro

Leu Asp

720
Leu Leu
735

Gly Val

Leu Val

Leu Arg

Leu His

800
Leu Thr
815

Phe Gly

Gly Val

ZIHSdl 10-2018-0119135



835 840 845

His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln
850 855 860
Gly Ala Thr Val Leu Gly Leu Phe Arg Val Cys Pro Glu Ile Pro Ala
865 870 875 880
Gly Leu Pro Ser Pro Arg Ser Glu Gly Gly Ser Gly Gly Ser Gly Gly
885 890 895
Ser Gly Gly Ser Gly Gly Ser Glu Gln Glu Glu Arg Asp Pro Ala Gly
900 905 910

Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn

915 920 925
Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu
930 935 940
Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys
945 950 955 960
Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Cys Leu
965 970 975
Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser Leu

980 985 990

Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu
995 1000 1005
Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn Ser
1010 1015 1020
Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg
1025 1030 1035 1040
Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln
1045 1050 1055

Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Cys Pro Glu

1060 1065 1070
Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

1075 1080
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<210> 76
<211> 1087
<212> PRT

<213> Artificial Sequence

<220><223> Ver .35

<400> 76

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

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser

20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45
Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr His His Ser Pro
85 90 95

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Gly Gly Gly Gly

100 105 110
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val
115 120 125
Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser
130 135 140
Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Ser Met Asn Trp Val
145 150 155 160
Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Tyr Ile Ser Ser

165 170 175

Ser Ser Ser Thr Ile Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr
180 185 190
Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu GIn Met Asn Ser

195 200 205
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Leu Arg Ala Glu Asp

Pro

Thr

Leu

Ser

305

Thr

Asn

Ser

385

Val

Val

Pro

Thr

210

Tyr Phe Asp Leu

Gly Gly Gly Ser

Lys Ser

Gln Pro

275

Val His

Tyr Arg

Gly Lys

355
[le Glu
370

Val Tyr

Ser Leu

Glu Trp

Pro Val

435

Val Asp

Cys

260

Leu

Ser

Asp

Asn

Val

340

Glu

Lys

Thr

Thr

Glu

420

Leu

Lys

245

Asp

Gly

Arg

Pro

Ala

325

Val

Tyr

Thr

Leu

Cys

405

Ser

Asp

Ser

Thr

Trp

230

Lys

Val

Thr

310

Lys

Ser

Lys

Pro

390

Leu

Asn

Ser

Ala Val Tyr Tyr
215

Gly Arg Gly Thr

Gly Gly Gly Ser

250
Thr His Thr Cys
265
Phe Leu Phe Pro
280
Pro Glu Val Thr
295

Val Gln Phe Asn

Thr Lys Pro Arg
330

Val Leu Thr Val

345
Cys Lys Val Ser
360
Ser Lys Ala Lys
375

Pro Ser GIn Glu

Val Lys Gly Phe

410

Gly Gln Pro Glu
425

Asp Gly Ser Phe

440

Cys Ala Arg Gly Gly His

220
Leu Val Thr Val

235

Pro Pro Cys Pro
270
Pro Lys Pro Lys
285
Cys Val Val Val
300
Trp Tyr Val Asp

315

Glu Glu GIn Phe

Leu His Gln Asp
350
Asn Lys Gly Leu
365
Gly Gln Pro Arg
380

Glu Met Thr Lys

395

Tyr Pro Ser Asp

Asn Asn Tyr Lys
430
Phe Leu Tyr Ser

445

Arg Trp GIn Glu Gly Asn Val Phe Ser
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Ser

Ser

255

Ser

Asp

Asp

Asn
335

Trp

Pro

Asn

415

Thr

Arg

Cys

Ser

240

His

Val

Val

320

Ser

Leu

Ser

Pro

Thr

Leu

Ser
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Val
465

Leu

Asp

Leu

545

Val

Val

Arg

His

Thr

625

Val

Ala

450 455

Leu His Glu Ala Leu His
470
Ser Leu Gly Lys Ser Pro
485
Gln Pro Gln Ala Glu Gly
500
Ser Ala Pro Ala Gly Gly
515

Leu Arg Gln Gly Met Phe

530 535
Ile Asp Gly Pro Leu Ser
550
Ser Leu Thr Gly Gly Leu
565
Val Ala Lys Ala Gly Val
580
Arg Val Val Ala Gly Glu

595

Leu Gln Pro Leu Arg Ser
610 615
Val Asp Leu Pro Pro Ala
630
Phe Gln Gly Arg Leu Leu
645
His Leu His Thr Glu Ala

660

Asn

Lys

Ser

Trp

Ser

Tyr

Ser

His

Arg

His

Leu

505

Tyr

Tyr

Tyr

585

Ser

Ser

Leu

665

Gly Ala Thr Val Leu Gly Leu Phe

675

680

460

Tyr Thr Gln Lys Ser Leu Ser
475 480

Gln Ala Gly Gly Gly Gly Ser

490 495

Gly Gly Gly Gly Ser Ala Lys

510
Ser Asp Pro Ala Gly Leu Leu
525

Leu Val Ala Gln Asn Val Leu

540

Ser Asp Pro Gly Leu Ala Gly

555 560
Lys Glu Asp Thr Lys Glu Leu
570 975
Val Phe Phe Cys Leu Glu Leu

590

Gly Ser Val Ser Leu Ala Leu

605

Gly Ala Ala Ala Leu Ala Leu
620

Glu Ala Arg Asn Ser Ala Phe
635 640

Ser Ala Gly Gln Arg Leu Gly

650 655

Arg His Ala Trp Gln Leu Thr

670

Arg Val Cys Pro Glu Ile Pro

685

Gly Leu Pro Ser Pro Arg Ser Glu Gly Gly Ser Gly Gly Ser Gly

690 695

700
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Gly
705

Gly

Asn

Leu

Lys

Leu

785

Leu

Leu

Ser

Arg

Asp

Val

Asp

945

Ser Gly Gly Ser Gly Gly Ser Glu Gln Glu Glu Arg Asp Pro Ala

710

Leu Leu Asp Leu Arg Gln Gly Met Phe

725

730

Val Leu Leu Ile Asp Gly Pro Leu Ser

740

Ala Gly Val Ser Leu Thr
755
Glu Leu Val Val Ala Lys
770 775
Glu Leu Arg Arg Val Val
790
Ala Leu His Leu GIn Pro
805

Ala Leu Thr Val Asp Leu

820

745

Gly Gly Leu

760

Ala Gly Val

Ala Gly Glu

Leu

Pro

Arg

Pro

825

Ala Phe Gly Phe Gln Gly Arg Leu

835
Leu Gly Val His Leu His
850 855
Leu Thr Gln Gly Ala Thr
870
Ile Pro Ala Gly Leu Pro

885

Ser Gly Gly Ser Gly Gly
900
Pro Ala Gly Leu Leu Asp

915

840

Thr

Val

Ser

Ser

Leu

920

Glu

Leu

Pro

Gly
905

Arg

Ala Gln Asn Val Leu Leu Ile Asp

930 935
Pro Gly Leu Ala Gly Val

950

Ser

Leu

Ser

810

Leu

Arg

890

Gly

Thr

715

Ala

Trp

Ser

Tyr

Ser

His

Arg

Leu

875

Ser

Ser

Pro

Gly

955

Gln Leu Val

Tyr Ser Asp

750

Tyr Lys Glu
765

Tyr Val Phe

780

Ser Gly Ser

Ser Glu Ala

830
Leu Ser Ala
845

Ala Arg His

Phe Arg Val

Met Phe Ala
925

Leu Ser Trp

940

Gly Leu Ser
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Ala
735

Pro

Asp

Phe

Val

815

Arg

Cys

Ser

895

Tyr

Tyr

720

Gln

Gly

Thr

Cys

Ser

800

Asn

Trp

Pro

880

Arg

Leu

Ser

Lys

960
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Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala

965 970
Phe Phe Cys Leu Glu Leu Arg Arg Val Val Ala
980 985
Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu
995 1000
Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro
1010 1015
Ala Arg Asn Ser Ala Phe Gly Phe GIn Gly Arg

1025 1030 1035

Ala Gly Gln Arg Leu Gly Val His Leu His Thr
1045 1050
His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val
1060 1065

Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser

1075 1080
<210> 77
<211> 1094
<212> PRT

<213> Artificial Sequence
<220><223> Ver .36
<400> 77

Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser

1 5 10
Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Ser
20 25
Asp Val Ser Trp Tyr Gln Gln Leu Pro Gly Thr
35 40
Ile Tyr Asp Asp Asn Lys Arg Pro Ser Gly Val
50 95

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala

Gly Val Tyr Tyr Val

975
Gly Glu Gly Ser Gly
990
Arg Ser Ala Ala Gly
1005

Pro Ala Ser Ser Glu
1020

Leu Leu His Leu Ser

1040

Glu Ala Arg Ala Arg
1055
Leu Gly Leu Phe Arg
1070
Pro Arg Ser Glu

1085

Gly Thr Pro Gly Gln

15
Asn Ile Gly Asn Asn
30
Ala Pro Lys Leu Leu
45
Pro Asp Arg Phe Ser
60

Ile Ser Gly Leu Arg
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65

Ser

Asn

Arg

145

Ser

Arg

Met

Asp

225

Thr

Ser

Cys

Pro

Thr

305

70

75

Glu Asp Glu Ala Asp Tyr Tyr Cys Gly Ser

Ala Tyr

Leu Leu
130

Leu Ser

Trp Val

Ser His

Phe Thr

195

Asn Ser

210

Ala Thr

Leu Val

Pro Pro
275

Pro Lys

290

Cys Val

85

90

Val Phe Gly Gly Gly Thr Lys Leu

100

Ser

Cys

Arg

Ser

180

Leu

Pro

Thr

260

Cys

Pro

Val

105

Gly Gly Gly Gly Ser Gly Gly

Ser

165

Ser

Ser

Arg

Arg

Val

245

Pro

Lys

Val

120
Gly Gly Gly
135

Ala Ser Gly

150

Ala Pro Gly

Gly Ser Lys

Arg Asp Asn
200
Ala Glu Asp

215

Pro Leu Lys

230

Leu Val

Phe Thr Phe

155
Lys Gly Leu
170
Tyr Tyr Ala
185

Ser Lys Asn

Thr Ala Val

Pro Phe Asp

235

Trp Asp Ala

Thr Val Leu

110

Gly Gly Ser
125

Pro Gly Gly

140

Ser Asn Tyr

Glu Trp Val

Asp Ser Val

190

Thr Leu Tyr
205

Tyr Tyr Cys

220

Tyr Trp Gly

Ser Ser Gly Gly Gly Gly Ser Gly Gly

Ser Glu Pro

Ser His Thr
280

Asp Gln Leu

295
Asp Val Ser

310

250

Lys Ser Cys

265

GIn Pro Leu

Met Ile Ser

GIn Glu Asp

315

Asp Lys Thr

270
Gly Val Phe
285

Arg Thr Pro

300

Pro Glu Val
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80

Ser Leu

95

Ser Leu

Asp Met

160

Ser Gly

175

Lys Gly

Leu Gln

Ala Lys

255

His Thr

Leu Phe

Glu Val

GIn Phe

320
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Asn Trp

Arg Glu

Val Leu

Ser Asn

Lys Gly

385

Phe Tyr

Glu Asn

Phe Phe

450

Tyr Thr

Ser Asp

530
Leu Val
545

Ser Asp

Tyr Val Asp
325

Glu Gln Phe

His Gln Asp

355

Lys Gly Leu

Gln Pro Arg

Met Thr Lys

405

Pro Ser Asp

420

Asn Tyr Lys

435

Leu Tyr Ser

Val Phe Ser

Gln Lys Ser

485

Gly Gly Ser

Ala Gln Asn

Gly Val

Asn Ser

Trp Leu

Pro Ser

375
Glu Pro
390

Asn Gln

Thr Thr

Arg Leu

455
Cys Ser
470

Leu Ser

Gly Ser

Ala Lys

Leu Leu
535
Val Leu

550

Glu

Thr

Asn

360

Ser

Val

Val

Pro

440

Thr

Val

Leu

520

Asp

Leu

Pro Gly Leu Ala Gly Val

565

Val

Tyr

345

Val

Ser

425

Pro

Val

Leu

Ser

505

Ser

Leu

Ile

Ser

His Asn Ala Lys

330

Arg

Lys

Tyr

Leu

410

Trp

Val

Asp

His

Leu

490

Pro

Arg

Asp

Leu

570

Val Val

Glu Tyr

Lys Thr

380
Thr Leu
395

Thr Cys

Glu Ser

Leu Asp

Lys Ser

460

Pro Ala

Gln Gly

540

Ser

Lys

365

Pro

Leu

Asn

Ser

445

Arg

Leu

Ser

525

Met

Thr

Val

350

Cys

Ser

Pro

Val

430

Asp

Trp

His

Pro

Phe

Gly Pro Leu Ser

555

Thr Gly Gly Leu
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Lys
335

Leu

Lys

Lys

Ser

Lys

415

Asn

Lys

495

Ser

Trp

Ser

975

Pro

Thr

Val

Pro

Ser

His

480

Leu

Tyr
560

Tyr
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Lys Glu Asp

Val Phe Phe
595
Gly Ser Val
610
Gly Ala Ala
625

Glu Ala Arg

Ser Ala Gly

Arg His Ala
675
Arg Val Cys
690
Gly Gly Ser
705

Gln Glu Glu

Phe Ala GIn

Ser Trp Tyr

755

Leu Ser Tyr
770

Val Tyr Tyr

785

Glu Gly Ser

Ser Ala Ala

Thr Lys Glu Leu Val Val Ala

580 585
Cys Leu Glu Leu Arg Arg Val
600
Ser Leu Ala Leu His Leu Gln
615
Ala Leu Ala Leu Thr Val Asp
630
Asn Ser Ala Phe Gly Phe Gln

645 650

Gln Arg Leu Gly Val His Leu
660 665
Trp Gln Leu Thr GIn Gly Ala
680
Pro Glu Ile Pro Ala Gly Leu
695
Gly Gly Ser Gly Gly Ser Gly
710

Arg Asp Pro Ala Gly Leu Leu

725 730
Leu Val Ala Gln Asn Val Leu
740 745
Ser Asp Pro Gly Leu Ala Gly

760
Lys Glu Asp Thr Lys Glu Leu
775

Val Phe Phe Cys Leu Glu Leu

790

Gly Ser Val Ser Leu Ala Leu
805 810

Gly Ala Ala Ala Leu Ala Leu

Lys

Val

Pro

Leu

635

His

Thr

Pro

715

Asp

Leu

Val

Val

Arg

795

His

Thr

Ala Gly Val Tyr

590
Ala Gly Glu Gly
605
Leu Arg Ser Ala
620

Pro Pro Ala Ser

Arg Leu Leu His

655

Thr Glu Ala Arg
670
Val Leu Gly Leu
685
Ser Pro Arg Ser
700

Ser Gly Gly Ser

Leu Arg Gln Gly

735
Ile Asp Gly Pro
750
Ser Leu Thr Gly
765
Val Ala Lys Ala
780

Arg Val Val Ala

Leu Gln Pro Leu
815

Val Asp Leu Pro
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Tyr

Ser

Ala

Ser

640

Leu

Ala

Phe

720

Met

Leu

800

Arg

Pro
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820 825 830
Ala Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu
835 840 845
Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu
850 855 860

Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu

865 870 875 880
Gly Leu Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro
885 890 895
Arg Ser Glu Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly
900 905 910
Gly Ser Glu Gln Glu Glu Arg Asp Pro Ala Gly Leu Leu Asp Leu Arg
915 920 925
Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn Val Leu Leu Ile Asp

930 935 940

Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu
945 950 955 960
Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala
965 970 975
Lys Ala Gly Val Tyr Tyr Val Phe Phe Cys Leu Glu Leu Arg Arg Val
980 985 990
Val Ala Gly Glu Gly Ser Gly Ser Val Ser Leu Ala Leu His Leu Gln
995 1000 1005

Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp

1010 1015 1020
Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln
1025 1030 1035 1040
Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu
1045 1050 1055
His Thr Glu Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala
1060 1065 1070

Thr Val Leu Gly Leu Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu

- 192 -

ZIHSdl 10-2018-0119135



1075 1080 1085

Pro Ser Pro Arg Ser Glu

1090
<210> 78
<211> 1093
<212> PRT

<213> Artificial Sequence

<220><223> Ver .37

<400> 78

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

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Lys Ser Leu Leu His Ser

20 25 30
Asn Gly Ile Thr Tyr Phe Phe Trp Tyr Leu Gln Lys Pro Gly Gln Ser

35 40 45

Pro Gln Leu Leu Ile Tyr Gln Met Ser Asn Leu Ala Ser Gly Val Pro
50 95 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile
65 70 75 80
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ala Gln Asn
85 90 95
Leu Glu Leu Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105 110

Arg Ala Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly

115 120 125
Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
130 135 140
Gly Ser Met Arg Leu Ser Cys Val Ala Ser Gly Phe Pro Phe Ser Asn
145 150 155 160
Tyr Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp
165 170 175

Val Gly Glu Ile Arg Leu Lys Ser Asn Asn Tyr Thr Thr His Tyr Ala
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Glu Ser

Ser Leu

210
Tyr Tyr
225

Leu Val

Pro Pro

Pro Lys

290
Cys Val
305

Trp Tyr

Glu Glu

Leu His

Asn Lys

370
Gly Gln
385

Glu Met

Tyr Pro

Val

195

Tyr

Cys

Thr

Cys

275

Pro

Val

Val

Gln

Pro

Thr

Ser

180

Lys

Leu

Thr

Val

260

Pro

Lys

Val

Asp

Phe

340

Asp

Leu

Arg

Lys

Asp

420

Gly Arg

Gln Met

Arg His

230
Ser Ser
245

Ser Glu

Ser His

Asp Gln

Asp Val

310

Gly Val

325

Asn Ser

Trp Leu

Pro Ser

Glu Pro

390

Asn Gln

405

[le Ala

Phe Thr

200
Asn Ser
215

Tyr Tyr

Pro Lys

Thr Gln

280
Leu Met
295

Ser Gln

Glu Val

Thr Tyr

Asn Gly

360
Ser Ile
375

GIn Val

Val Ser

Val Glu

185

Ile Ser

Leu Lys

Phe Asp

Ser Cys

265

Pro Leu

Ile Ser

Glu Asp

His Asn

330

Arg Val

345

Lys Glu

Glu Lys

Tyr Thr

Leu Thr

410
Trp Glu

425

Arg

Thr

Tyr

235

Ser

Asp

Arg

Pro

315

Val

Tyr

Thr

Leu

395

Cys

Ser

Asp Asp

205
Glu Asp
220

Trp Gly

Lys Thr

Val Phe
285
Thr Pro

300

Lys Thr

Ser Val

Lys Cys

365
Ile Ser
380

Pro Pro

Leu Val

Asn Gly

190

Ser

Thr

His

270

Leu

Lys

Leu

350

Lys

Lys

Ser

Lys

430
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Lys Asn

Ala Val

Gly Thr

240

Gly Ser

255

Thr Cys

Phe Pro

Val Thr

Phe Asn

320

Pro Arg

335

Thr Val

Val Ser

Ala Lys

Gln Glu

400

Gly Phe

415

Pro Glu
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Asn Asn Tyr

435

Phe Leu Tyr
450

Asn Val Phe

465

Thr Gln Lys

Asp Pro Ala

Val Ala Gln

545

Asp Pro Gly

Glu Asp Thr

Phe Phe Cys

595

Ser Val Ser
610

Ala Arg Asn

Ala Gly GIn

His Ala Trp

675

Lys Thr

Ser Arg

Ser Cys

Ser Leu

Asn Val

Leu Ala

Lys Glu

580

Thr Pro Pro Val Leu Asp

Leu Thr
455
Ser Val

470

Ser Leu

Lys Ala

Leu Asp

535

Leu Leu

550

Gly Val

Leu Val

440

Val

Leu

Ser

Ser
520

Leu

Ser

Val

Asp Lys Ser

His Glu Ala

475

Leu Gly Lys
490

Pro Gln Ala

505

Ala Pro Ala

Arg Gln Gly

Asp Gly Pro

955

Leu Thr Gly
570

Ala Lys Ala

585

Leu Glu Leu Arg Arg Val Val Ala

Leu Ala

Leu Ala

Ser Ala

645

Leu His

615

Leu Thr
630

Phe Gly

600

Leu

Val

Phe

Arg Leu Gly Val His

660

Gln Pro Leu

Asp Leu Pro

635

Gln Gly Arg
650

Leu His Thr

665

GIn Leu Thr Gln Gly Ala Thr Val

680

Ser Asp Gly Ser
445

Arg Trp Gln Glu

460

Leu His Asn His

Ser Pro Lys Ala
495

Glu Gly Ser Leu

510
Gly Gly Gly Gly
525
Met Phe Ala GIn
540

Leu Ser Trp Tyr

Gly Leu Ser Tyr
975

Gly Val Tyr Tyr

590
Gly Glu Gly Ser
605
Arg Ser Ala Ala
620

Pro Ala Ser Ser

Leu Leu His Leu

655

Glu Ala Arg Ala
670

Leu Gly Leu Phe

685

- 195 -

Phe

Tyr

480

Ser

Leu

Ser

560

Lys

Val

640

Ser

Arg

Arg
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Val

Trp

Ser

Tyr

785

Ser

His

Arg

865

Leu

Ser

Ser

Gly

Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser

690 695
Ser Gly Gly Ser Gly Gly
710
Glu Arg Asp Pro Ala Gly
725
GIn Leu Val Ala GIn Asn
740
Tyr Ser Asp Pro Gly Leu

755

Tyr Lys Glu Asp Thr Lys
770 775
Tyr Val Phe Phe Cys Leu
790
Ser Gly Ser Val Ser Leu
805

Ala Gly Ala Ala Ala Leu

Ser Glu Ala Arg Asn Ser

835
Leu Ser Ala Gly Gln Arg
850 855
Ala Arg His Ala Trp Gln
870
Phe Arg Val Cys Pro Glu
885
Glu Gly Gly Ser Gly Gly
900

Glu Gln Glu Glu Arg Asp
915

Met Phe Ala Gln Leu Val

Ser Gly

Leu Leu

Val Leu

745

Ala Gly

Glu Leu

Glu Leu

Ala Leu

Ala Leu

825

Ala Phe

840

Leu Gly

Leu Thr

Ile Pro

Ser Gly

905

Pro Ala
920

Ala Gln

Gly Ser

715
Asp Leu
730

Leu Ile

Val Ser

Val Val

Arg Arg

795
His Leu
810

Thr Val

Gly Phe

Val His

875
Ala Gly
890

Gly Ser

Gly Leu

Asn Val

Pro Arg Ser Glu Gly

700

Gly Gly Ser Glu Gln
720

Arg Gln Gly Met Phe

735
Asp Gly Pro Leu Ser
750
Leu Thr Gly Gly Leu

765

Ala Lys Ala Gly Val
780

Val Val Ala Gly Glu

Gln Pro Leu Arg Ser
815
Asp Leu Pro Pro Ala
830

Gln Gly Arg Leu Leu

845

Leu His Thr Glu Ala

860

Ala Thr Val Leu Gly
880

Leu Pro Ser Pro Arg

895
Gly Gly Ser Gly Gly
910

Leu Asp Leu Arg Gln
925

Leu Leu Ile Asp Gly
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930 935 940
Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr
945 950 955 960
Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala Lys
965 970 975

Ala Gly Val Tyr Tyr Val Phe Phe Cys Leu Glu Leu Arg Arg Val Val

980 985 990
Ala Gly Glu Gly Ser Gly Ser Val Ser Leu Ala Leu His Leu Gln Pro
995 1000 1005
Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu
1010 1015 1020
Pro Pro Ala Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly
1025 1030 1035 1040
Arg Leu Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His

1045 1050 1055

Thr Glu Ala Arg Ala Arg His Ala Trp Gln Leu Thr GIn Gly Ala Thr
1060 1065 1070
Val Leu Gly Leu Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu Pro
1075 1080 1085

Ser Pro Arg Ser Glu

1090
<210> 79
<211> 1089
<212> PRT

<213> Artificial Sequence

<220><223> Ver.38

<400> 79

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

1 5 10 15

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

Tyr Asp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Ser Leu Glu Trp
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Val

Val

65

Tyr

Cys

Ser

145

Ser

Lys

Val

Thr

Ser

Ser

50

Lys

Leu

Thr

Ser
130

Leu

Pro

210

His

Lys

His

35

Thr

Arg

Thr

115

Ser

Asp

Pro

Ser

195

Ser

Tyr

Pro

Thr

275

Arg

Met

100

Val

Val

Lys

180

Arg

Ser

Thr

Lys
260

Gln

Asp Gln Leu Met

Ser

Phe

Asn

85

Phe

Thr

Ser

Thr

165

Leu

Phe

Leu

Thr

245

Ser

Pro

Ile

40

Asp Ala Gly

55

Thr Ile Ser
70

Ser Leu Arg

Gly Lys Arg

Val Ser Ser

120

Gly Ser Asp
135

Val Gly Asp

150

Pro Ala Val

Leu Ile Tyr
Ser Gly Ser
200

Gln Pro
215

Pro Leu Thr

230

Gly Ser

Lys

Cys Asp

Leu Gly Val

280

Ser Arg Thr

Gly Tyr
Arg Asp Asn
75

Asp

Leu

Met
Arg Val Thr

155

Trp Tyr
170

Ser Thr Ser

185

Gly Ser

Asp

Phe

Thr
265
Phe Leu Phe

Pro Glu Val

Tyr
60

Ser

Thr

Asp

Thr

140

Ser

Thr

Thr
220

Ser

Cys

Pro

Thr

45

Tyr

Lys

Tyr

Ser

125

Thr

Arg

Asp

205

Tyr

Thr

Pro

Pro
285

Cys

Ser

Asn

Val

Trp

110

Ser

Cys

Lys

Tyr

190

Phe

Tyr

Lys

Pro
270

Lys

Val
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Asp

Thr

Tyr

95

Pro

Lys

Pro

175

Thr

Thr

Cys

Leu

255

Cys

Pro

Val

Ser

Leu

80

Ser

Phe

Pro

Lys

Val
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Asp

305

Asn

Trp

Pro

385

Asn

Thr

Arg

Cys

465

Leu

Leu

290

Val

Val

Ser

Leu

Ser

370

Pro

Thr

Leu

450

Ser

Ser

Ser

Lys

Leu

530

Ser

Thr

Asn

355

Ser

Val

Val

Pro

435

Thr

Val

Leu

515

Asp

295

GIn Glu Asp Pro
310

Val His Asn Ala

325

Tyr Arg Val Val

340

Gly Lys Glu Tyr

Ile Glu Lys Thr

375
Val Tyr Thr Leu
390
Ser Leu Thr Cys
405
Glu Trp Glu Ser
420

Pro Val Leu Asp

Val Asp Lys Ser
455

Leu His Glu Ala
470

Ser Leu Gly Lys

485
Gln Pro Gln Ala
500

Ser Ala Pro Ala

Leu Arg GIn Gly

535

Glu Val

Lys Thr

Ser Val

345
Lys Cys
360

Ile Ser

Pro Pro

Leu Val

Asn Gly

425

Ser Asp

440

Arg Trp

Leu His

Ser Pro

Glu Gly

505

Gly Gly

520

Met Phe

Gln

Lys

330

Leu

Lys

Lys

Ser

Lys

410

Asn

Lys

490

Ser

Gly

Ala

300

Phe Asn Trp Tyr
315

Pro Arg Glu Glu

Thr Val Leu His

350

Val Ser Asn Lys
365

Ala Lys Gly Gln

380
Gln Glu Glu Met
395

Gly Phe Tyr Pro

Pro Glu Asn Asn
430
Ser Phe Phe Leu

445

Glu Gly Asn Val
460

His Tyr Thr Gln

475

Ala Gln Ala Gly

Leu Gly Gly Gly
510

Gly Ser Asp Pro

525
GIn Leu Val Ala

540
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Val Asp

320

Gln Phe

Gln Asp

Gly Leu

Pro Arg

Thr Lys

400
Ser Asp
415

Tyr Lys

Tyr Ser

Phe Ser

Lys Ser

480

GIn Asn
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Val Leu Leu Ile Asp Gly Pro Leu Ser

545

Ala Gly Val Ser

Glu Leu Val Val

580

Glu Leu Arg Arg
595
Ala Leu His Leu
610
Ala Leu Thr Val
625

Ala Phe Gly Phe

Leu Gly Val His

660
Leu Thr Gln Gly
675
Ile Pro Ala Gly
690
Ser Gly Gly Ser
705

Pro Ala Gly Leu

Ala GIn Asn Val
740
Pro Gly Leu Ala
755
Asp Thr Lys Glu
770
Phe Cys Leu Glu

785

550
Leu Thr
565

Ala Lys

Val Val

Gln Pro

Asp Leu

630

Gln Gly

645

Leu His

Ala Thr

Leu Pro

Leu Asp

725

Leu Leu

Gly Val

Leu Val

Leu Arg

790

Gly Gly Leu

Ala Gly Val

585

Ala Gly Glu
600

Leu Arg Ser

615

Pro Pro Ala

Arg Leu Leu

Thr Glu Ala

665
Val Leu Gly
680
Ser Pro Arg
695

Ser Gly Gly

Leu Arg Gln

Ile Asp Gly
745
Ser Leu Thr
760
Val Ala Lys
775

Arg Val Val

Trp

Ser

570

Tyr

Ser

His

650

Arg

Leu

Ser

Ser

730

Pro

Ala

Ala

Tyr Ser Asp Pro Gly Leu

555

Tyr Lys Glu Asp

Tyr Val Phe Phe

590

Ser Gly Ser Val

605

Ser Glu Ala Arg
635

Leu Ser Ala Gly

Ala Arg His Ala

670
Phe Arg Val Cys
685
Glu Gly Gly Ser
700
Glu Gln Glu Glu
715

Met Phe Ala Gln

Leu Ser Trp Tyr
750
Gly Leu Ser Tyr
765
Gly Val Tyr Tyr
780
Gly Glu Gly Ser

795
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Thr
575

Cys

Ser

Asn

655

Trp

Pro

Arg

Leu

735

Ser

Lys

Val

Gly

560

Lys

Leu

Leu

Leu

Ser

640

Arg

Asp
720

Val

Asp

Phe

Ser

800
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Val Ser Leu

Ala Ala Leu

Arg Asn Ser

835

Gly Gln Arg
850

Ala Trp Gln

865

Cys Pro Glu

Ser Gly Gly

Glu Arg Asp

915

GIn Leu Val
930

Tyr Ser Asp

945

Tyr Lys Glu

Tyr Val Phe

Ser Gly Ser
995
Ala Gly Ala

1010

Ser Glu Ala

1025

Ala

Ala

820

Leu

Leu

Pro

Asp

Phe

980

Val

Arg

Leu His Leu GIn Pro

805

Leu Thr Val Asp Leu
825

Phe Gly Phe Gln Gly

840
Gly Val His Leu His
855
Thr Gln Gly Ala Thr

870

Pro Ala Gly Leu Pro

885

Gly Gly Ser Gly Gly
905

Ala Gly Leu Leu Asp

920
GIn Asn Val Leu Leu
935

Gly Leu Ala Gly Val

950

Thr Lys Glu Leu Val

965

Cys Leu Glu Leu Arg
985

Ser Leu Ala Leu His

1000
Ala Leu Ala Leu Thr

1015

Asn Ser Ala Phe Gly

1030

Leu Ser Ala Gly Gln Arg Leu Gly Val

Leu

810

Pro

Arg

Thr

Val

Ser
890

Ser

Leu

Ser

Val
970

Arg

Arg Ser Ala

Pro Ala Ser

Leu Leu His

845

Glu Ala Arg
860

Leu Gly Leu

875

Pro Arg Ser

Gly Gly Ser

Arg Gln Gly

925

Asp Gly Pro
940

Leu Thr Gly

955

Ala Lys Ala

Val Val Ala

Ala Gly Ala

815
Ser Glu Ala
830

Leu Ser Ala

Ala Arg His

Phe Arg Val

880

Glu Gly Gly
895

Glu Gln Glu

910

Met Phe Ala

Leu Ser Trp

Gly Leu Ser

960
Gly Val Tyr
975
Gly Glu Gly
990

Leu Gln Pro Leu Arg Ser Ala

Val

1005
Asp Leu Pro

1020

Pro Ala Ser

Phe Gln Gly Arg Leu Leu His

1035

1040

His Leu His Thr Glu Ala Arg
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ZIHSdl 10-2018-0119135

1045 1050 1055
Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu
1060 1065 1070

Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser

1075 1080 1085
Glu
<210> 80
<211> 1084
<212> PRT

<213> Artificial Sequence
<220><223> Ver .39
<400> 80
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Ile Ser Tyr Met
20 25 30

His Trp Phe Gln GIn Arg Pro Gly Gln Ser Pro Arg Arg Trp Ile Tyr

=

35 40 45

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser

50 55 60
Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu
65 70 75 80
Asp Phe Ala Thr Tyr Tyr Cys His Gln Arg Thr Ser Tyr Pro Leu Thr
85 90 95
Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Gly Gly Gly Gly Ser
100 105 110
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Val Gln Leu Val Gln

115 120 125

Ser Gly Ala Glu Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys
130 135 140

Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr Trp Ile Asn Trp Ile Arg
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145

Ser

Thr

Arg

Ser

225

Cys

Leu

Ser

Asp

305

Asn

Val

Lys

Thr
385

Thr

Ala Pro Gly Gln

Gly Thr

Val Asp

195
Ser Glu
210

Tyr Trp

Ser Gly

Asp Lys

Gly Val

275
Arg Thr
290

Pro Glu

Ala Lys

Val Ser

Tyr Lys

355
Thr Ile
370

Leu Pro

Cys Leu

Thr
180

Lys

Asp

Thr

260

Phe

Pro

Val

Thr

Val

340

Cys

Ser

Pro

Val

165

Tyr

Ser

Thr

245

His

Leu

Lys
325

Leu

Lys

Lys

Ser

Lys

150

Gly Leu

Tyr Asn

Thr Ser

215
Gly Thr

230

Thr Cys

Phe Pro

Val Thr

295
Phe Asn
310

Pro Arg

Thr Val

Val Ser

Ala Lys

375
Gln Glu
390

Gly Phe

Glu Trp

Glu Val

185

Thr Ala

200

Tyr Phe

Leu Val

Gly Gly

Pro Pro

265

Pro Lys

280

Cys Val

Trp Tyr

Glu Glu

Leu His

345
Asn Lys
360

Gly Gln

Glu Met

Tyr Pro

170

Phe

Tyr

Cys

Thr

250

Cys

Pro

Val

Val

Pro

Thr

Ser

155

160

Gly Arg Ile Ala Pro Gly

Lys

Met

Val

235

Pro

Lys

Val

Asp

315

Phe

Asp

Leu

Arg

Lys

395

Asp

Gly Arg

Glu Leu

205
Arg Gly
220

Ser Ser

Ser Glu

Ser His

Asp Gln

285
Asp Val
300

Gly Val

Asn Ser

Trp Leu

Pro Ser

365
Glu Pro
380

Asn Gln

[le Ala

Val
190

Ser

Asp

Pro

Thr

270

Leu

Ser

Thr

Asn

350

Ser

Gln

Val

Val
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175

Thr Ile

Ser Leu

Tyr Gly

240
Lys Ser
255

Gln Pro

Met Ile

Val His

320
Tyr Arg
335

Gly Lys

Val Tyr

Ser Leu
400

Glu Trp
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Leu

Lys

Pro

545

Thr

Lys

Val

Pro

Leu

625

Gly

405

410

Ser Asn Gly Gln Pro Glu Asn Asn Tyr

420
Asp Ser Asp
435
Ser Arg Trp
450

Ala Leu His

Lys Ser Pro

515
Gly Met Phe
530

Pro Leu Ser

Gly Gly Leu

Ala Gly Val

580

595
Leu Arg Ser
610

Pro Pro Ala

Arg Leu Leu

Gly

Gln

Asn

Lys

485

Ser

Trp

Ser
565

Tyr

Gly

Ser

His

645

Ser Phe

Glu Gly

455

His Tyr

470

Ala Gln

Leu Gly

Gln Leu
535
Tyr Ser

550

Tyr Lys

Tyr Val

Ser Gly

Ser Glu

630

Leu Ser

425
Phe Leu Tyr
440

Asn Val Phe

Thr Gln Lys

Asp Pro Ala
520

Val Ala Gln

Asp Pro Gly

Glu Asp Thr
570
Phe Phe Cys
585
Ser Val Ser
600

Ala Arg Asn

Ala Gly GIn

650

415

Lys Thr Thr Pro Pro
430
Ser Arg Leu Thr Val
445
Ser Cys Ser Val Leu
460

Ser Leu Ser Leu Ser
475

Gly Gly Ser Ala Gln

495
Ser Ala Lys Ala Ser
510
Gly Leu Leu Asp Leu
925
Asn Val Leu Leu Ile
540
Leu Ala Gly Val Ser

555

Lys Glu Leu Val Val
975
Leu Glu Leu Arg Arg
590
Leu Ala Leu His Leu
605
Leu Ala Leu Thr Val
620

Ser Ala Phe Gly Phe

635
Arg Leu Gly Val His

655

- 204 -

Val

Asp

His

Leu

480

Pro

Arg

Asp

Leu

560

Val

Gln

Asp

640

Leu
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His Thr Glu Ala Arg

Thr Val Leu
675
Pro Ser Pro

690

Gly Ser Gly

705

Asp Leu Arg

Leu Ile Asp

Val Ser Leu
755

Val Val

770
Arg Arg Val
785
His Leu Gln
Thr Val Asp

Gly Phe Gln

835

Val His Leu

850

Ala Gly Leu

660

Gly

Arg

Gly
740

Thr

Lys

Val

Pro

Leu

820

Gly

His

Thr

Pro

Leu

Ser

725

Pro

Leu
805

Pro

Arg

Thr

Val

Ser

885

Gly Ser Gly Gly Ser

900

Ala Arg His

Phe Arg Val
680
Glu Gly Gly

695

Glu Gln Glu
710

Met Phe Ala

Leu Ser Trp

Gly Leu Ser
760

Gly Val Tyr

Pro Ala Ser

Leu Leu His

840

Glu Ala Arg
855

Leu Gly Leu

870

Pro Arg Ser

665

Cys

Ser

Tyr
745

Tyr

Tyr

Ser
825

Leu

Ala

Phe

Glu

Trp Gln Leu

Pro Glu

Gly Gly Ser

700

Arg Asp Pro

715
Leu Val
730

Ser Asp Pro

Lys Glu Asp

Val Phe Phe

780

Gly Ser Val

Glu Ala Arg

Thr Gln Gly
670

Pro Ala Gly

685

Gly Gly Ser

Ala Gly Leu

GIn Asn Val
735
Gly Leu Ala
750
Thr Lys Glu
765

Cys Leu Glu

Ser Leu Ala

Ala Leu Ala

815

Asn Ser Ala
830

Ala

Leu

Leu
720

Leu

Leu

Leu

Leu
800

Leu

Phe

Ser Ala Gly Gln Arg Leu Gly

Arg His Ala

860

Arg Val Cys
875

Gly Gly Ser

890

845

Trp Gln Leu

Pro Glu Ile

Gly Gly Ser

895

Gly Gly Ser Glu Gln Glu Glu Arg Asp Pro

905

910
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Thr

Pro

880

Gly

Ala
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Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln

915 920 925
Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly
930 935 940
Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr
945 950 955 960
Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Cys
965 970 975
Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser

980 985 990

Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala
995 1000 1005
Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser Glu Ala Arg Asn
1010 1015 1020
Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln
1025 1030 1035 1040
Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp
1045 1050 1055

Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Cys Pro

1060 1065 1070

Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

1075 1080
<210> 81
<211> 1091
<212> PRT

<213> Artificial Sequence

<220><223> Ver .40

<400> 81

GIn Ser Val Leu Thr Gln Pro Ala Ser Ala Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
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Asn Tyr Val
35

Met Ile Tyr

Ser Gly Ser

65

Ser Thr Asn

Gly Gly Ser
115
Leu Leu Glu
130
Val Ser Cys
145

Trp Val Arg

Asn Pro Ser

Val Thr Met
195
Ser Ser Leu
210
Leu Met Ala
225

Thr Val Ser

Gly Gly Ser

20 25

Ser Trp Tyr Gln Gln His
40
Asp Val Ser Asn Arg Pro
55
Lys Ser Gly Asn Thr Ala
70

Asp G

u Ala Asn Tyr Tyr
85

Val Phe Gly Thr Gly Thr

100 105
Gly Gly Gly Gly Ser Gly
120

Ser Gly Ala Glu Val Lys

Lys Ala Ser Gly Tyr Thr

Ala Gly Ser Thr Ser Tyr
180 185
Thr Arg Asp Thr Ser Thr
200
Arg Ser Glu Asp Thr Ala
215
Thr Gly Gly Phe Asp Tyr
230

Ser Gly Gly Gly Gly Ser

245
Glu Pro Lys Ser Cys Asp

260 265

Pro Gly Lys

Ser Gly Val
60
Ser Leu Thr
75
Cys Ser Ser
90

Lys Val Thr

Lys Pro Gly

Phe Thr Ser
155
Leu Glu Trp

170

Ala Gln Lys

Ser Thr Val

Val Tyr Tyr

220

Trp Gly Gln

250

Lys Thr His

30

Ala Pro

45

Ser Asn

Ile Ser

Tyr Thr

Val Leu

110

Ala Ser

Tyr Tyr

Met Gly

Phe Gln

190
Tyr Met
205

Cys Ala

Gly Thr

Gly Ser

Thr Cys

270
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Lys

Arg

Val

Val

Met

Arg

Leu

255

Pro

Leu

Phe

Leu

80

Ser

Lys

His

160

Arg

Leu

Val
240

Pro
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Cys

Pro

Val

305

Val

Pro

385

Thr

Ser

Tyr

Tyr

Phe

465

Lys

Gly

Gly

Pro

Lys

290

Val

Asp

Phe

Asp

Leu

370

Arg

Lys

Asp

Lys

Ser

450

Ser

Ser

Gly

Ser

Ser His
275

Asp Gln

Asp Val

Gly Val

Asn Ser

340
Trp Leu
355

Pro Ser

Glu Pro

Asn Gln

420
Thr Thr
435

Arg Leu

Cys Ser

Leu Ser

Gly Ser
500
Ala Lys

515

Thr

Leu

Ser

325

Thr

Asn

Ser

Val

405

Val

Pro

Thr

Val

Leu

485

Ala

Ala

Gln Pro Leu Gly Val

Met Ile

310

Val His

Tyr Arg

Gly Lys

375

Val Tyr

390

Ser Leu

Glu Trp

Pro Val

Val Asp

455

Leu His

470

Ser Leu

Gln Pro

Ser Ala

280

Ser Arg

Asp Pro

Asn Ala

Val Val

345
Glu Tyr
360

Lys Thr

Thr Leu

Thr Cys

Glu Ser

425
Leu Asp
440

Lys Ser

Glu Ala

Gly Lys

Gln Ala

505

Thr

Glu

Lys
330

Ser

Lys

Pro

Leu

410

Asn

Ser

Arg

Leu

Ser

490

Phe Leu Phe Pro Pro

Pro

Val

315

Thr

Val

Cys

Ser

Pro

395

Val

Asp

Trp

His

475

Pro

Glu

300

Lys

Leu

Lys

Lys

380

Ser

Lys

460

Asn

Lys

Glu Gly Ser

Pro Ala Gly Gly Gly

520

285

Val Thr Cys

Phe Asn Trp

Pro Arg Glu
335
Thr Val Leu
350
Val Ser Asn
365

Ala Lys Gly

Gly Phe Tyr
415
Pro Glu Asn
430
Ser Phe Phe
445

Glu Gly Asn

His Tyr Thr

Ala GIn Ala

495

Leu Gly Gly
510

Gly Ser Asp

525
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Lys

Val

Tyr

320

His

Lys

Met

400

Pro

Asn

Leu

Val

Gly

Pro
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Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln Leu Val

Gln Asn Val Leu

Gly Leu Ala Gly

Thr Lys Glu Leu
580
Cys Leu Glu Leu

595

Ser Leu Ala Leu
610

Ala Leu Ala Leu

625

Asn Ser Ala Phe

Gln Arg Leu Gly
660

Trp Gln Leu Thr

675
Pro Glu Ile Pro
690
Gly Gly Ser Gly
705

Arg Asp Pro Ala

Leu Val Ala Gln

740

Ser Asp Pro Gly
755

Lys Glu Asp Thr

535
Leu Ile Asp Gly Pro Leu Ser
550 555
Val Ser Leu Thr Gly Gly Leu
565 570

Val Val Ala Lys Ala Gly Val

Arg Arg Val Val Ala Gly Glu

600

His Leu Gln Pro Leu Arg Ser
615

Thr Val Asp Leu Pro Pro Ala
630 635

Gly Phe Gln Gly Arg Leu Leu

645 650

Val His Leu His Thr Glu Ala

665

GIn Gly Ala Thr Val Leu Gly

680
Ala Gly Leu Pro Ser Pro Arg
695

Gly Ser Gly Gly Ser Gly Gly

710 715
Gly Leu Leu Asp Leu Arg Gln
725 730
Asn Val Leu Leu Ile Asp Gly

745

Leu Ala Gly Val Ser Leu Thr
760

Lys Glu Leu Val Val Ala Lys

540

Trp Tyr Ser Asp

Ser Tyr Lys Glu

575

Tyr Tyr Val Phe
590

Gly Ser Gly Ser

605

Ser Ser Glu Ala

His Leu Ser Ala

655

Arg Ala Arg His
670

Leu Phe Arg Val

685
Ser Glu Gly Gly
700

Ser Glu Gln Glu

Gly Met Phe Ala
735
Pro Leu Ser Trp

750

Gly Gly Leu Ser
765

Ala Gly Val Tyr
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Pro

560

Asp

Phe

Val

Arg
640

Gly

Cys

Ser

Glu

720

Gln

Tyr

Tyr

Tyr
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770
Val Phe Phe
785

Gly Ser Val

Glu Ala Arg
835

Ser Ala Gly

Arg Val Cys

Ser Trp Tyr
945

Leu Ser Tyr

Val Tyr Tyr

Glu Gly Ser

995

Ser Ala Ala
1010

Ala Ser Ser

Cys

Ser

820

Asn

Trp

Pro

900

Arg

Leu

Ser

Lys

Val

980

Gly

Gly

Glu

775

780

Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser

Leu
805

Leu

Ser

Arg

Asp

Val

Asp

965

Phe

Ser

Ala

Ala

790

Ala Leu His Leu

Ala Leu Thr Val

825
Ala Phe Gly Phe
840
Leu Gly Val His
855
Leu Thr Gln Gly
870

Ile Pro Ala Gly

Ser Gly Gly Ser
905

Pro Ala Gly Leu

920
Ala Gln Asn Val
935
Pro Gly Leu Ala
950

Asp Thr Lys Glu

Phe Cys Leu Glu
985
Val Ser Leu Ala
1000
Ala Ala Leu Ala
1015

Arg Asn Ser Ala

795 800
Gln Pro Leu Arg Ser Ala Ala
810 815

Asp Leu Pro Pro Ala Ser Ser

830
Gln Gly Arg Leu Leu His Leu
845
Leu His Thr Glu Ala Arg Ala
860
Ala Thr Val Leu Gly Leu Phe
875 880
Leu Pro Ser Pro Arg Ser Glu

890 895

Gly Gly Ser Gly Gly Ser Glu
910
Leu Asp Leu Arg Gln Gly Met
925
Leu Leu Ile Asp Gly Pro Leu
940
Gly Val Ser Leu Thr Gly Gly
955 960

Leu Val Val Ala Lys Ala Gly

970 975
Leu Arg Arg Val Val Ala Gly
990
Leu His Leu GIn Pro Leu Arg
1005
Leu Thr Val Asp Leu Pro Pro
1020

Phe Gly Phe Gln Gly Arg Leu
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SIHS31 10-2018-0119135

1025 1030 1035 1040

Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu
1045 1050 1055
Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu
1060 1065 1070
Gly Leu Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro
1075 1080 1085
Arg Ser Glu
1090
<210> 82
<211> 1091
<212> PRT
<213> Artificial Sequence
<220><223> Ver .41

<400> 82

GIn Ala Val Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Val Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Glu Val Ser Lys Arg Pro Ser Gly Ile Pro Glu Arg Phe
50 55 60

Ser Gly Ser Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Arg Val

65 70 75 80
Glu Ala Gly Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Ser
85 90 95
Ser Asp His Trp Val Phe Gly Arg Gly Thr Lys Leu Thr Val Leu Gly
100 105 110
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Met
115 120 125

GIn Leu Val Gln Ser Gly Gly Glu Val Lys Lys Pro Gly Ala Ser Val
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130

Lys Val Ser
145

Ser Trp Val

Ile Ser Gly

Arg Leu Thr

Leu Gly Ser

Asp Gly His
225

Thr Val Ser

Cys Pro Ser

275

Pro Lys Asp
290

Val Val Asp

305

Val Asp Gly

GIn Phe Asn

Gln Asp Trp

355
Gly Leu Pro

370

Cys

Arg

Tyr

180

Leu

Leu

Ser

Ser

260

His

Val

Val

Ser

340

Leu

Ser

Lys Thr

150

Gln Ala

165

Asn Gly

Thr Thr

Arg Pro

Pro Tyr

230

Pro Lys

Thr Gln

Leu Met

135

Ser

Pro

Asp

Asp

215

Phe

Ser

Pro

295

Gly Tyr

Gly GIn

Thr Asn

185

Thr Ser

200

Asp Thr

Asp Tyr

Cys Asp

Leu Gly
280

Ser Arg

Ser Gln Glu Asp Pro

310
Glu Val
325

Thr Tyr

Asn Gly

His

Arg

Lys

Asn Ala

Val Val

345

Glu Tyr

360

Ser Ile Glu Lys Thr

375

Arg

170

Tyr

Thr

Trp

250

Lys

Val

Thr

Lys
330

Ser

Lys

Ile

Phe
155

Leu

Ser

Val

Thr

Phe

Pro

Val

315

Thr

Val

Cys

Ser

140

Thr

Thr

Tyr

220

His

Leu

Lys

Leu

Lys

Lys

380

Ser

Trp

Thr

205

Tyr

Thr

Phe

285

Val

Phe

Pro

Thr

Val

365

Ala

Tyr

Met

Leu

190

Tyr

Cys

Thr

Ser

Cys

270

Pro

Thr

Asn

Arg

Val

350

Ser

Lys
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Met Glu

Thr Arg

Leu Val

240

Pro Pro

Pro Lys

Cys Val

Trp Tyr

320

Leu His

Asn Lys

Gly Gln
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Pro Arg Glu Pro Gln Val Tyr

385

Thr

Ser

Tyr

Tyr

Phe

465

Lys

Thr

Cys

Ser

Ala

625

Lys Asn

Asp Ile

Lys Thr

435
Ser Arg
450

Ser Cys

Ser Leu

Ser Ala

515
Gly Leu
530

Asn Val

Leu Ala

Lys Glu

Leu Glu

595
Leu Ala
610

Leu Ala

Gln Val
405
Ala Val

420

Thr Pro

Leu Thr

Ser Val

Ser Leu

485

Ser Ala

500

Lys Ala

Leu Asp

Leu Leu

Gly Val

565

Leu Val

580

Leu Arg

Leu His

Leu Thr

390

Ser Leu

Glu Trp

Pro Val

Val Asp

455
Leu His
470

Ser Leu

Gln Pro

Ser Ala

Leu Arg

535
Ile Asp
550

Ser Leu

Val Ala

Arg Val

Leu Gln
615
Val Asp

630

Thr Leu

Thr Cys

Glu Ser

425

Leu Asp
440

Lys Ser

Gly Lys

Pro Ala

520

Gln Gly

Gly Pro

Thr Gly

Lys Ala

Val Ala

600

Pro Leu

Leu Pro

Pro Pro

395
Leu Val
410

Asn Gly

Ser Asp

Arg Trp

Leu His

475

Ser Pro

490

Glu Gly

Met Phe

Leu Ser

555

Gly Leu

570

Gly Val

Gly Glu

Arg Ser

Pro Ala

635

Ser GIn Glu Glu Met

Lys Gly

Gln Pro

Gly Ser

445

460

Asn His

Lys Ala

Ser Leu

540

Trp Tyr

Ser Tyr

Tyr Tyr

Gly Ser

605
Ala Ala
620

Ser Ser

Phe Tyr
415
Glu Asn

430

Phe Phe

Tyr Thr

510

Ser Asp

Leu Val

Ser Asp

Lys Glu

975

Val Phe

590

Gly Ser

Gly Ala

Glu Ala
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400

Pro

Asn

Leu

Val

Pro

Pro
560

Asp

Phe

Val

Ala

Arg

640
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Asn Ser Ala Phe

Gly Phe Gln Gly Arg Leu Leu

645 650

Gln Arg Leu Gly Val His Leu His Thr Glu Ala

660

Trp Gln Leu Thr

675

Pro Glu Ile Pro

690
Gly Gly

705

Ser

Arg Asp Pro Ala

Leu Val

665
Gln Gly Ala Thr Val Leu Gly
680
Ala Gly Leu Pro Ser Pro Arg
695
Gly Ser Gly Gly Ser Gly Gly

710 715

Gly Leu Leu Asp Leu Arg Gln
725 730
Asn Val Leu Leu Ile Asp Gly

745

Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr

755

Lys Glu Asp Thr

770

Val Phe Phe Cys

785

Gly Ser

Val

Ser

760
Lys Glu Leu Val Val Ala Lys
775

Leu Glu Leu Arg Arg Val Val

790 795
Leu Ala Leu His Leu Gln Pro
805 810
Leu Ala Leu Thr Val Asp Leu

825

Glu Ala Arg Asn Ser Ala Phe Gly Phe GIn Gly

840

Ser Ala Gly Gln Arg Leu Gly Val His Leu His

Arg His
865

Arg Val

Ala

Cys

Trp

Pro

855

GIn Leu Thr Gln Gly Ala Thr
870 875

Glu Ile Pro Ala Gly Leu Pro

His Leu Ser

Arg Ala Arg
670
Leu Phe Arg
685
Ser Glu Gly
700

Ser Glu Gln

Gly Met Phe

Pro Leu Ser
750
Gly Gly Leu
765
Ala Gly Val
780

Ala Gly Glu

Leu Arg Ser

Pro Pro Ala
830
Arg Leu Leu
845
Thr Glu Ala
860

Val Leu Gly

Ser Pro Arg
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Ala

655

His

Val

735

Trp

Ser

Tyr

815

Ser

His

Arg

Leu

Ser

Gly

Cys

Ser

Tyr

Tyr

Tyr

Ser

800

Ser

Leu

Phe
880

Glu
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885 890 895
Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Glu
900 905 910
GIn Glu Glu Arg Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met
915 920 925

Phe Ala Gln Leu Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu

930 935 940
Ser Trp Tyr Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly
945 950 955 960
Leu Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly
965 970 975
Val Tyr Tyr Val Phe Phe Cys Leu Glu Leu Arg Arg Val Val Ala Gly
980 985 990
Glu Gly Ser Gly Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg

995 1000 1005

Ser Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro
1010 1015 1020
Ala Ser Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu
1025 1030 1035 1040
Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu
1045 1050 1055
Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu
1060 1065 1070

Gly Leu Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro

1075 1080 1085
Arg Ser Glu
1090
<210> 83
<211> 1089
<212> PRT
<213> Artificial Sequence

<220><223> Ver .42
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<400> 83
Asp Ile Val
1

Asp Arg Val

Val Gly Trp

35

Tyr Ser Ala

Ser Gly Ser
65

Asp Asp Leu

Ser Phe Gly

Ser Gly Gly

Gln Ser Gly
130

Cys Lys Ala

145

Met Gln Ser

Phe Asn Gly

Leu Thr Val

195

Leu Thr Ser
210

Arg Gly Tyr

225

Met Thr

Ser Ile

20

Tyr Gln

Ser Thr

Gly Thr

Ala Asp

85

Ser Gly

100

Pro Glu

Ser Asp

Gln Glu

165

Asp Ala

180

Asp Lys

Glu Asp

Phe Phe

Gln

Thr

Arg

Asp

70

Tyr

Thr

Leu

Tyr

150

Lys

Phe

Ser

Ser

Asp

230

Ser

Cys

Lys

Tyr

55

Phe

Phe

Lys

Val

135

Ser

Ser

Tyr

Ser

215

Tyr

Ser Ser Gly Gly Gly Gly Ser

Gln Lys Phe Met Ser Thr Thr Val Gly
10 15
Lys Ala Ser Gln Ser Val Gly Ser Ala
25 30

Pro Gly Gln Ser Pro Lys Leu Leu Ile

40 45
Thr Gly Val Pro Asp Arg Phe Thr Gly
60
Thr Leu Thr Ile Thr Asn Met Gln Ser
75 80
Cys His Gln Tyr Ser Arg Tyr Pro Leu
90 95
Leu Glu Met Lys Arg Gly Gly Gly Gly

105 110

Gly Gly Gly Ser Glu Val Gln Leu Gln

120 125

Lys Pro Gly Ala Ser Val Lys Ile Ser

140

Phe Thr Gly Tyr Phe Met Asn Trp Val
155 160

Leu Glu Trp Ile Gly Arg Ile Asn Pro

170 175

Asn Gln Lys Phe Lys Gly Lys Ala Thr

185 190
Asn Thr Ala His Met Glu Leu Arg Ser
200 205
Val Tyr Tyr Cys Ala Arg Leu Asp Tyr
220
Trp Gly Gln Gly Thr Thr Leu Thr Val
235 240

Gly Gly Gly Gly Ser Gly Gly Gly Gly
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Ser

Ser

Asp

Asp

305

Asn

Trp

Pro

385

Asn

Thr

Arg

Cys

465

Leu

Glu Pro Lys

His

290

Val

Val

Ser

Leu

Ser

370

Pro

Thr

Leu

450

Ser

Ser

Thr
275

Leu

Ser

Thr

Asn

355

Ser

Val

Val

Pro

435

Thr

Val

Leu

260

Met

Val

Tyr

340

Val

Ser

420

Pro

Val

Leu

Ser

245

Ser

Pro

His

325

Arg

Lys

Tyr

Leu

405

Trp

Val

Asp

His

Cys

Leu

Ser

Asp

310

Asn

Val

Lys

Thr

390

Thr

Leu

Lys

470

Asp

Gly

Arg

295

Pro

Val

Tyr

Thr

375

Leu

Cys

Ser

Asp

Ser

455

Leu Gly Lys

485

Lys Thr

265
Val Phe
280

Thr Pro

Lys Thr

Ser Val

345
Lys Cys
360

Ile Ser

Pro Pro

Leu Val

Asn Gly

425
Ser Asp
440

Arg Trp

Leu His

Ser Pro

250

His

Leu

Lys

330

Leu

Lys

Lys

Ser

Lys

410

Asn

Lys

490

Thr

Phe

Val

Phe

315

Pro

Thr

Val

Pro

Ser

His

475

Ala

Cys Pro Pro
270
Pro Pro Lys
285
Thr Cys Val
300

Asn Trp Tyr

Arg Glu Glu

Val Leu His
350
Ser Asn Lys
365
Lys Gly Gln
380

Glu Glu Met

Phe Tyr Pro

Glu Asn Asn
430
Phe Phe Leu
445
Gly Asn Val
460

Tyr Thr Gln

Gln Ala Gly
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255

Cys

Pro

Val

Val

Pro

Thr

Ser

415

Tyr

Tyr

Phe

Lys

Gly

495

Pro

Lys

Val

Asp

320

Phe

Asp

Leu

Arg

Lys

400

Asp

Lys

Ser

Ser

Ser

480

Gly
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Gly Ser Ala Gln Pro Gln Ala Glu Gly Ser Leu Gly Gly Gly Gly Ser

Ala Lys Ala
515
Leu Leu Asp

530

Val Leu Leu
545

Ala Gly Val

Glu Leu Val

Glu Leu Arg
595

Ala Leu His

610
Ala Leu Thr
625

Ala Phe Gly

Leu Gly Val

Leu Thr Gln

Ile Pro Ala
690

Ser Gly Gly

705

Pro Ala Gly

Ala Gln Asn

500

505

510

Ser Ala Pro Ala Gly Gly Gly Gly Ser Asp Pro

Leu Arg Gln

Ile Asp Gly
550
Ser Leu Thr
565
Val Ala Lys
580

Arg Val Val

Leu Gln Pro

Val Asp Leu
630
Phe Gln Gly
645
His Leu His
660

Gly Ala Thr

Gly Leu Pro

520
Gly Met Phe

535

Pro Leu Ser

Gly Gly Leu

Ala Gly Val

585

Ala Gly Glu
600

Leu Arg Ser

615

Pro Pro Ala

Arg Leu Leu

Thr Glu Ala

665

Val Leu Gly
630

Ser Pro Arg

695

Ala Gln

Trp Tyr

555
Ser Tyr
570

Tyr Tyr

Gly Ser

Ser Ser

635
His Leu
650

Arg Ala

Leu Phe

Ser Glu

Ser Gly Gly Ser Gly Gly Ser Glu

710

715

Leu Leu Asp Leu Arg Gln Gly Met

725

730

Val Leu Leu Ile Asp Gly Pro Leu

740

745

525
Leu Val Ala

540

Ser Asp Pro

Lys Glu Asp

Val Phe Phe
590
Gly Ser Val

605

620

Glu Ala Arg

Ser Ala Gly

Arg His Ala

670

Arg Val Cys

685

Gly Gly Ser

700

GIn Glu Glu

Phe Ala Gln

Ser Trp Tyr

750
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Gln Asn

Gly Leu

560
Thr Lys
575

Cys Leu

Ser Leu

Ala Leu

Asn Ser

640
Gln Arg
655

Trp Gln

Pro Glu

Gly Gly

Arg Asp

720
Leu Val
735

Ser Asp
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Pro Gly Leu

755
Asp Thr Lys
770
Phe Cys Leu
785

Val Ser Leu

Ala Ala Leu

Arg Asn Ser
835
Gly Gln Arg
850
Ala Trp Gln
865

Cys Pro Glu

Ser Gly Gly

Glu Arg Asp
915
GIn Leu Val
930
Tyr Ser Asp
945

Tyr Lys Glu

Tyr Val Phe

Ser Gly Ser

Ala Gly Val Ser Leu Thr

Glu

Glu

Ala

Ala

820

Leu

Leu

Ser

900

Pro

Pro

Asp

Phe
980

Val

Leu

Leu

Leu

805

Leu

Phe

Gly

Thr

Pro

885

Gly

Gln

Gly

Thr

965

Cys

Ser

760
Val Val Ala Lys
775
Arg Arg Val Val
790

His Leu GIn Pro

Thr Val Asp Leu

825

Gly Phe Gln Gly
840
Val His Leu His
855
Gln Gly Ala Thr
870

Ala Gly Leu Pro

Gly Ser Gly Gly

905
Gly Leu Leu Asp
920
Asn Val Leu Leu
935
Leu Ala Gly Val
950

Lys Glu Leu Val

Leu Glu Leu Arg
985

Leu Ala Leu His

Gly Gly Leu

Ala Gly Val
780
Ala Gly Glu
795
Leu Arg Ser
810

Pro Pro Ala

Arg Leu Leu

Thr Glu Ala
860
Val Leu Gly
875
Ser Pro Arg
890

Ser Gly Gly

Leu Arg Gln

Ser

765

Tyr

Gly

Ser

His

845

Arg

Leu

Ser

Ser

Gly

925

Tyr Lys Glu

Tyr Val Phe

Ser Gly Ser

800

Ala Gly Ala
815

Ser Glu Ala

830

Leu Ser Ala

Ala Arg His

Phe Arg Val

880

Glu Gly Gly
895

Glu Gln Glu

910

Met Phe Ala

Ile Asp Gly Pro Leu Ser Trp

940

Ser Leu Thr
955

Val Ala Lys

970

Arg Val Val

Gly

Ala

Ala

Gly Leu Ser
960
Gly Val Tyr

975

Gly Glu Gly
990

Leu Gln Pro Leu Arg Ser Ala
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995 1000 1005
Ala Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser
1010 1015 1020
Ser Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His
1025 1030 1035 1040

Leu Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg

1045 1050 1055
Ala Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu
1060 1065 1070
Phe Arg Val Cys Pro Glu Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser

1075 1080 1085
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