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ERLAACGPPP VAPPAAVAAV AGGARMPCAE LVREPGCGCC SVCARLEGEA CGVYTPRCGQ
GLRCYPHPGS ELPLOQALVMG EGTCEKRRDA EYGASPEQVA DNGDDHSEGG LVENHVDSTM
NMLGGGGSAG RKPLKSGMKE LAVFREKVTE (QHRQMCGKGGK HHLGLEEPKK LRPPPARTPC
QRELDQVLER ISTMRLPDER GPLEHLYSLH IPNCDKHGLY NLKQCKMSLN GQRGECWCVN

PNTGKLIQGA PTIRGDPECH LFYNEQQEAR GVHTQRMQ (BEFES 105)
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ATT GTG CTG
GTC ACC ATC
TAC CAG CAG

CAG TCC CTC
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............................................. ATT GGG TTT CTG CTG CTC TGG GTT CCA GCC TCC
ACT CAG AGC CCA GAC TCT TG TCT GTG ACT CCA
ACC TGC CGG CGCC AGT CAG AGC ATT GGT AGT AGC
ARA CCA GGT CAG TCT CCA ARG CTT CTC ATC AAG
TCA GGG GTC CCC TCG AGE TTC AST GGC AGT GGA
e ACC ATC AGT AGC COTC GAG GOT GAA GAT GCY
CAG AGT AGT CGT TTA CCT CAC ACT TTC GGC CAA

GCR GCG

TAT

TAC TGT CAT

GGG ACC AAG GTG GAG ATC ARA CGT ACG
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HE 19D12M5H12  #548 -D( Ee3ES  3)

ATG TCG CCA TCA CAR CTC ATT GGG TTT CTG CTG CTC TGS GTT CCA GOC TCC

AGG GOT GAA ATYT GTG CTG ACT CAG AGC CCA GAC TCT CTG TCT GTG ACT CCA

GGC GAG AGA GTC ACC ATC ACC TGC CGG GCC AGT CAG AGC ATT GGT AGT AGC

ITA CAC TGG TAC CAG CAG AAA CCA GGT CAG TCT CCA AAG CTT CTC ATC AAG

TAT GCA TCC CAG TCC CTC TCA GGG GTC COC TCG AGG TTC AGT GGC AGT GGA

TCT GGG ACA GAT TTC ACC CTC ACC ATC AGT AGC CTC GAG GCT GAA GAT TTC

GCA GTG TAT TAC TOT CAT CAG AGT AGT CGT TTA CCT CAC ACT TIC GGC CAA

GGG ACC AAG GTG GAG ATC AAA CGT ACG

( BEFIES 4)
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TAT GCA TCC

GCC ACC

TAC CAG

CAG TCC

CAG

CTC

ACT CAG AGC

TCC TGC CGG

cCC

GGT ACC CTG

AGT CAG AGC

GOT

AQT AGC

ARA CCA GGT

TCA GGE ATC

TCT GGG ACA
GCA GCG TAT

GGG ACC AMG

( FHES 6)
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GAT TTC

TAC TGT

GTG GAG

ACC

CAT

CTC ACC ATC

CAG AGT AGT

cCC

AGT

CGT

GCT CCA AGG
GAT AGG TTC
AGh CTG GAG

TTA CCT CAC

AGT

cCT

ACT

ATC AAR CGT ACA

CTC

GGC

GAA

TTC

ATC ARG

AGT GGA

GAT GCT

GGC ChA

ATG TCG CCA

TCA CAA
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ATT GGG TIT

CTG

GCC TCC

GGC GAG AGA
TTA CAC TGG

TAY GCA TCC

ATT GTG

GCC ACC

TAC CAG

CaG TCC

CTC

CAG

cTe

ACT CAG AGC

TCC TGC CGE

CCA

GCC

GGT ACC QTG

AGT CAG AGC

TCT

ATT

GTG

GGT

TCT CCA

AGT AGC

AbA COA GGT

TCA GGG ATC

TCT GGG ACH
GCA GTG TAT

GGG ACC AMG
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GAT TTC

TAC TGT

ACC

CAT

CTC ACC ATC

CAG AGT AGT

CAG

cee

AGT

CGT

GAT AGG TTC
AGA CTG GAG

TTA CCT CAC

o wy

AGT

CCT

ACT

GTG GAG ATC ARA CGT ACA

cre

GGC

GAA

TEC

ATC AAG

AGT GGA

GAT TTC

GGC CAA
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GIT ATT

CAC

GAT

TGG

ACT

GIT

CGT

CeC

GGT

-A( BHES

CAG

GCC

GCT

ACA

CCA

TAC

TAT

e

GGT

GAT

TCC

orG

@ R’
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AGT AGC

TGG ATA

ARG GGC

TTC ACC

AGC CTG

TTC TAC

ATC

TAC

TCC

GCC

GET

AGA

GAG

ATG

GAC

GAC

GAC

AAT

ACT

GTC

TCA

( BHBS  10)

Hig

Ala Met Hi

Val Tle

Asp

Thr

Val

Arg

Ala

GCC

GCr

TGG

Ala

Thr

RAG

GTG

GGC

yr

AAC

TAT

TCC

TAC

TTG

TGT

ACC

TAT

GCA

ACG

Leu

Ser

AGR

GTC

Glu

Val

CAR ATG

TCA

CGA

ARC

AAC

Cre GGG

ACC GTC

Trp lle

Lys Gly

Phe Thr
Ser Leu

Phe Tyr

Ile
Aryg

Tyxr

Ser
Ala

Gly

Arg
Glu

Met

Asp

Asn

Thr

Val

Ser

HZE 19D12/15H12 E#

CAG TGT GAG GTT CAG CTG

GGG TCC CTG AGA CTC TCQ
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Ala
Ala

TP

by
val

Gly

Asn

Tyr

Gln

B( EAIBS

ATG GAG TTT GGG CTG AGC ToG GTT TIC CTT

GTG CAG TCT GGG

TGT GCA GUC ECT

Ser
Tyx

Gly

11)

GGA

GGA

GGC

TTC

1yr
Ala

Thr

ATA

TTG

ACC

Leu
Arg

val

TTA

GTA

TEC

Gln Met

TCC

Arg

Asn

Leu Gly Asn

Thr val

CaG CCC

Ser

GGG

AGT AGC

TTT
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GOT

GTT

ATG

ATT

CAC

GAT

TGG

ACT

GTT

CGT

CGC

GGT

CAG

GCC

[eloyy
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CCA GGA

TAC TAT

GCA

GGT

GAC

CTG

TCC

JP 5816147

GAG

GTG

TGG ATA

ARG GGC

T7C

AGC

TTC

ACC

CIG

TAC

ATC

AGA

TAC

TCC

GCC

GGT

AGA

GAG

ATG

GAC

GAC

AAT

ACT

GTC

TCA

{ BEHES

oo
uo
OO
oo
ao
OO

I o A
O0Ooo0oo0ooao

Met

Ala

Val

12)
Glu

Met

Ile

Ala

GCC

GCT

TGG

Thr

ARG AAC
GTG TAT

GGEC CaAA

Ser Gly
Ala Ser
Pro Gly

Tyr Fyr

TCC

TAC

TTG

TGT

ACC

TAT

GCA

ACG

Thr

Leu

Ser

CTT

AGA

GTC

CAR BTG

B2 2015.11.18

TCA
CGA

AAC

CTG GGG

ACC GTC

Lys Gly

Phe

Ser

Phe

Thxr
Leu

Tyxr

Sex
Ala

Gly

Asn

Thr

val

Ser

O
U
O
O
O
O

gboooooao
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Ala

Ala

Trp

Lys Aesn
Val Tyr

Gly Gln
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ooooood
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ao

Thr

Tyxr
Ala

Thr

gbooad
ugboooad
ogoooao
gbooo
gboooad

Gln Met

AAC

TCC

ABn

Leu Gly Asn

Thr val
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gboooooboobao
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CMV ZF0E—4%— -15H12/19D12 LCC (x)-

Fea [ "15H12M8D12 LCC (x)";
ATCC ZFH&S : PTA-B217

CMV 7AE—%— -15H12/19D12 LCD (x)-

Fita ¢ “15H12/19D12 LCD (k)"
ATCC Z8&=S - PTA-5218

CMV 70E—4— «15H12/18D12 LCE (x}-

HFHE L "15H12118D12 LCE (k)"
ATCC ZR&ES : PTA-5219

CMV 70 E—4— -15H12/19D12 LCF (x)-

F54  “15H12/18D12 LCF (x)";
ATCC 2 &S : PTA-5220

CMV FOE—5—-15H12/19D12 HCA (y4)-

FFt4 : "15H12/19D12 HCA (v4)"
ATCC Z2RES : PTA-5214

CMV FOE—5—-15H12/19D12 HCB (y4)-

Fita  “15H12/18D12 HCB (y4)”
ATCC 2RxEE : PTA-5215

CMV F7RE—45—-15H12/19D12 HCA (y1)-

OoooooQgoooao
OooOooooOooOoooao
Oooooogogogao
OooooooQgoao
Oooo0ooogoao
Oooooogogogao

O
O
O

O Ooooo
O 0Ooo0ooo
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O Ooooo
O 0Ooooo
OO oOgogao

O

Hi4 ¢ “15H12/19D12 HCA (y1);
ATCC SREE : PTA-5216

O Ooogooo
O 0Ooooo

[ |
O d
O d
[ |
O d
O d
[ |

RASQSIGSSLH ( BFIBE  99):
YASQSLS ( BFIES  100);
HQSSRLPHT { BAIES  101);
SFAMH ( AIZES  102):
VIDTRGATYYADSVKG ( BHEE  103);
LGNFYYGMDV ( BFIES  104).
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1 grlgqgawrsl rlscaasgft fsdyymswir gapgkglewv syisssgstr
lylgmnsira edtavyycvr dgvettfyyy
kgpsviplap csretsesta algelvkdyf

51
le1
151

( EHES

1
Bl
101

{ BEFIES

1
51
101

( EEFES

1
31
101

{ RFES

1
51
101

dyadsvkygrf
Yygmdvwgqy
pepvivswns

13)

vgllesgggl

sgsggttfya

wsdsyyyyyqg
14)

gpglvkpset

nynpslksrv

ywggagtlivtv
15)

evgl lesggg

isgsggityy

gygdfyyyyy
16)

pglvkpsetl
ynpslksrvt
dvwgggttvt

(SEQ ID NO: 17)

1
51
101

( BHES

evqgllesqgyg

itgsggstyy

gtivimswid
18)

tisrdnakns
titvivasast
galtsgvhti

vgpgyslrls
dsvkgrftis
mdvwgggttv

lslectvsgg
tmsvdtskng
ss

lvagpgaslrl
adsvkgrfti

gmdvwgggtt

sltctvsggs
isvdtskngf
vse

lvegpgoaslrl
adsvkarfti
pwgqutivev

psca

ctasgftiss
rdnsrttliyl
tvss

sisnyywswi
fslklnsvta

scaasgftfls
erdnskntly
vtvss

issyywswir
slklssvtaa

scaasgftfs
srdnskntly
88

yamnwvrgap
gmnslraedt

rqpagkglew
adtavyycav

Byamswvrda
lgmneslraed

appgkglewi
dtavyycart

syamBwvrga
lgmnslraed

gkglewvsai
avyycakdlg

igrivtsgsp
tifgvviifd

pgkglewvsa
tavyycakdl

gyiyysgstn
ysssfyyygm

pgkglewvsg
tavyycakdp
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1
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101

( REHES

1
51
102

( BEHES

1
51

( BAIBS

1
51
101

( BBAES

1
51

( BEFIES

1
51

( BIES

asvgdrveit
sgagsgreft
peviifppsd

19)

digmtgfpas
asrlhrgvps
gtkleik

20}

sslsasvgdr
psrisgsgsy
21)

digmtgspss
asklhrgvps
gtkveik

22)

gdrvtitera
gsgtdftrliti
23)

ratlscrasg
sgtdftitis

24)

crasgdirrd
ltisslgped
eqlksgtasy

lasasvgdrve
rfsgsgsgte

vefterasgd
teftitissl

lsasvgdrvt
rfsgsgsgte

sgsistflnw
sslgpedfat

svrgrylawy
rlepedfavf

gbooboooooboboboon
ugbooooboobooboobooob

ooooon
ooooono

gpoooo

1 mdmrvpagil gllllwipga rcdigmtgsp sslsasvgdr vtitcraagg
irndlgwyqga kpgkapkrli

51
101
151

201
( BHES

1
53
103
151
201

( BEFlIES

1
51
101
151
201

( EFES

FIE
1
51
101
151
203

( ENES

ooono
ooooon
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lgwyagkpgk
fatyyclghn
vellonfypr

itcrasqgir
fritisslgp

irrdigwyqq
gpedfatyyc

itcerasgqgir
ftitisclgp

yagkpgkapk
yycqggsynap

aakpagaprl
YCeQqygsspr

gbooooag
gbooooadg

apkrliyaas

nyprtfgggt
eakvgw

ndlgwygakp
edfatyyclg

kpgkapkrli
lghnnyprtf

sdlgwifggkp
edfatyyclq

1lihvasslg
itfgggthkve

liygassrat
tfagggtkvei
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ugbooboooboobooboobooooan

JP 5816147 B2 2015.11.18

rlgsgvpsrf
evelirtvaa

gkapkrlivya
hnsypcsfgg

yaasrlgsgv
gggteveiir

gkapkrliva
hnsypltigg

ggvpsrisgs
ik

gipdrfsgsg
k

yaasslgsgv psrisgsgsg teftltissl

gpedfatyye lghnsypwtf gggtkveikr

tasvvellnn fypreakvgw kvdnalgsgn
ltlskadyek hkvyacevth gglsspvtks

25)

mdmrvpagll gllllwfpga rcdigmtgsp

irrdlgwygq kpgkapkrli

tvaapsviif
sgesvtegds
fnrgec;

sglsasvgdr

ppedeqlksg
kdstyslsst

viftorasagd

vaasrlgagv

psrfsgsgsg

teftltigsl

qpedfatyyc Ighonyprtf gagteveiir

tasvvecllnn fypreakvgw kvdnalgsgn
ltlskadyek hkvyacevth gglsspvtks

26)

mdmevpaqgll gllllwfpga rcdigmtgsp
irndlgwyqq kpgkapkrli yaasslgsgv

tvaapsvEif
sgesvieqds
fnrgec ;

sslsasvadr

ppsdeglksg
kdstyslsst

vtitcrasgg

psriggsgsg

rteftltissl

gpedfatyyec lahosypytf gggtkieikr
tasvvelinn fypreakvgw kvdnalgsgn

ltlskadyek hkvyacevth gglsspvtks

27)

mdmrvpagll gllliwfpga redigmtgfp
irndlgwyqq kpgkapkrli yaasrlhrgv

tvaapsvEif
sgesvtegds
forgec

sslsasvgdr

ppsdeglksg
kdstyslsst

vtitcrasgg

psrfasgsgsg

tefrlitiss]l

gpedfatyyc lghnsypcsf gggtkleikr

tasvvecllinn fypreakvgw kvdnalgsgn
itlskadyek hkvyacevth gglsspvtks

28)

gbooboooobooboboboooooboobonob
gbobooobooboobooboooooboobanb

tvaapsviif
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fnrgec
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i mefglswvil wvaiikavgeyg valvesgaql vkpggslrls caasgftfsd
51 yymswirgap gkglewveyi assgstiyva dsvkgritis rdnaknslyl
10l gmnsliraedt avyyecarvir flewllyyyy yygmdvwagg ttvtvssast
151 kgpsviplap csrstsesta algclvkdyf pepvivswns galtsgvhtf
201 pavigssgly slssvvovps anfgtqtyte nvdhkpsntk vdktverkce
251 vecppepapp vagpsvilip pkpkdtlmis rtpevtcvvy dvshedpevqg
301 fnwyvdgvev hnaktkpree gfnstfrvvs vitvvhgdwl ngkeykckvs
351 nkglpapiek tisktkggpr epqgvytlpps reemtkngvs ltclvkgfyp
4901 sdiavewesn ggpennyktt ppmldsdgsf flyskltvdk srwgggnvis
451 cgvmhealhn hytgkslsls pgk ;

{ BEHBES 29)

1 mefglswvfl vaiikgvqeq aglvesgggl vkpggslrls caasgftfad
51 yymswirgap gkglewvsyi sssgstrdya davkgrftis rdnaknzlyl
101 gmpslirxaedt avyycvrdgv ettfyyyyyg mdvwgqgttv tvssastkgp
151 svEiplapcesr stsestaalg clvkdyfpep vivswnsgal tsgvhtipav
201 lgssglysls svvtvpssnf gtgtyvtenvd hkpsntkvdk tverkccovec
251 ppepappvayg psvilfppkp kdtlmisrtp evtovvvdvs hedpevginw
301 yvdgvevhna ktkpreegfn stfrvvevlit vvhgdwlngk evkckvsenkg
381 lpapiektis ktkugprepqg vytlppsree mtkngvslte ivkgfypsdi
401 avewesnggp ennykttppm ldsdgsffly skltvdksrw gggnvfscsv
451 mhealhnhyt gkslslspagk ;

( BAES 30)

1 mefglewlfl vailkgvgqce vgllesgggl vapggslrls caasgftfas

51 yamswvrqap gkglewvsal sgsggstyya dsvkgrftis rdnskntlyl
101 gqunslraedt avyycakgys sqwyyyyyyg mdvwgggttv tvssastkgp
151 svifplapcsr stsestaalg clvkdyfpep vtvswnsgal tsgvhtfipav
201 lgssglysls svvivpssnf gtgtytenvd hkpsntkvdk tverkcoveco
251 ppcpappvayg psvElfppkp kdtlmisrtp evicvvvdvs hedpevgfnw
301 yvdgvevhna ktkpreegfn stfrvvsvlt vvhgdwlngk eykckvsnkg
351 lpapiektis ktkggprepg vytlppsree mtkngvslte lvkgfypsdi
401 avewssnggp eunykttppm ldsdgsffly skltvdksrw gggnviscsv
451 mhealhnhyt gkslslspgk i

( BFBES  31)
ik

1 mefglawlfl vailkgvgee vgllesgggl vgpggslrls ctasgftfss
51 yamnwvrgap gkglewvesai sgsggttfya dsvkgrfris rdnsrttlyl
101 gmnslraedt avyycakdlg wedsyyyyyg mdvwgagttv tvasastkgp
151 sviplapcsr stsestaalg clvkdyfpep vtvswnsgal tsgvhtipav
201 lgssglysls svvtvpssnf gtqtytonvd hkpsntkvdk tverkccvec
251 ppcpappvag psvElfppkp kdtlmisrtp evtcocvvvdvs hedpevgfinw
301 yvdgvevhna ktkpreeqfn stfrvvavlt vvhgdwlngk evkckvenkg
351 lpapiektis ktkggprepg vytlppsree mtkngvsltc lvkgfypsdi
401 avewesnggp ennykttppm ldsdgsffly skltvdksrw gggnviscsv
451 mhealhnhyt gkslslspgk

( RHBES 32)

agoaao
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1 mefglaswvil vaiikgvgeqg valveagggl vkpggslrls caasgftfesd

51 yymswirqap gkglewvsyi sssgstrdya davkgrftis rdnaknslyl
101 gmnslraedt avyycardgv ettfyyyyyg mdvwgggttv tvssastkgp
151 svfplapesr stsestaalg clvkdyfpep vtvswnsgal tsgvhtfpav
201 lgssglysls svvtvpssnf gtgtytenvd hkpsatkvdk tverkcevec
251 ppcpappvag psvilfppkp kdtlmisrtp evtevvvdvs hedpevgfnw
301 yvdgvevhna ktkpreegfn stfrvesvlt wwhagdwlngk eyvkekvsnkg
351 1papiektis ktkggprepqg vytlppsree mtkngvelte Ivkgfypsdi
401 avewesnggp ennyktoppm ldsdasf{fly skltvdksrw gggnvfscsv
451 mhealhnhyt gkslslspgk

oboobooooboobobobooooobooboboobooboooboboboboooonn
uobooboooobooboobooboooboooboobobobooooobobobobooooan
ooooon

gbooooag
obobooooboobooboobooboooobooboboboooooboboboboooonn
oooooOooooboooooobOooobobooboooobooooooooa
ooooon
gbooboooooboboobobooboobooboboboooooboboboboooonn
ugboboooboboboobooooobuoboboboooobobobobooooan
oooboooooobOooooboobooo

goboooag

ooooano

q vgivesgggl vkpggsirls caasgftfsd yymswirqap gkglewvsyi sssgstrdya dsvkgrftis rdnaknsiyl

gmnsiraedt avyycardgy ettfyyyyyg mdvwgqgttv fvss

000

goooao

gogodooooooooooobbbobbb b oo o000 oooggad

000000000000 oo0U0oooUooo0ooDoDO0oooDoooOQ
a

gooon
ugood

s Iy

1 mdmrvpaqgll gllliwfpga rcdigmtgsp sslsasvgdr vtitorasgd
51 irrdligwyqq kpgkapkrli yaasrlgsgv psrfsgsgsg teftltissl
101 gpedfatyyc ighmnayprtf gggtkveikr tvaapsviif ppsdeqglksg
151 tasvvcllnn fypreakvgw kvdnalgsgn sgesvtegds kdstyslsst
201 ltlskadyek hkvyacevth gglsspviks fargec

uobooboooobooboobooboooboooboobobobooooobobobobooooan
oooooooooboooobooooooooooboooooobOoooobooo
gbooooag

10

20

30

40

50



(68) JP 5816147 B2 2015.11.18

digqmtgsp sslsasvgdr vtitcrasqgd irrdlgwyqq kpgkapkrli yaasrlgsgv

perfsgsgsg teftltiss] gpedfatyyc lghnnyprtf gggtkveikr

OO0 ooDooogoooooggdg
O O 0Oooo
O O 0Oooo
O O 0Ooo
O O oOooo
O O 0Oooo
(] O O0Ooo
O O oOooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O 0Ooo
O O 0Oooo
O O 0Oooo
O O 0Ooo
O O 0Oooo
O O 0Ooo
O O 0Ooo
O O Oooo
O O 0Oooo

O 0Ooo
O 0Oooo

O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

Ooo0ooDooooooooogQgg
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooo0ooooooooooogQgg
OoooooooooooooQgdg
Ooo0ooDooogooooooggdg
Oooooooooooooodg

1 dvvmtgspls lpvipgepas iscrssgsiv hsngntylaw yvigkpgqspag
51 lliykvsnrl ygvpdrfsgs gsgtdftlki srveaedvgv yycfqgshvp
101 wtfgggtkve ik

oooobOooooobOoooooboooooboobooooooDbaon
gboooobooboboboooooboboboboooonn
gobooaond

ooooao
oooao

OO oOooo

1 divmtgspls lpvtpgepas iscrssgsiv hsngntylqw ylgkpagspg
51 lliykvsnrl ygvpdrfegs gsqtdftlki srveaedvgv yycfqgshvp
101 wtfgaggtkve ik

oooobooooooobooooooobooboooobobooobooboooo
goobooOooooobooooooobobooooboobooooobood
ooooon
ooooon

ooooao

1 gvglgesgpg lvkpsetlsl tetvsgysit ggylwnwirg ppgkglewmg
51 yisydgtnny kpslkdriti srdtskngfs lklssvtaad tavyycaryg
101 rvEfdywgqg tivtvss

uobobooobobobobooooobobobooooboooboaa
oooobooOooooobooooooboooooboboooooboood
gbooooag

O
O

ooooon
goboobooooboobobotboooogobobobooooboboboon
ugbooboooobooboboooooboobooboboooobooboboaon
gbooood
oooboooooobOooooboooooobooooobooooooDoo
gboobooooboobobooboooobooboboboooobobobon
ugboooobooboboobooond

ooooon

ugboooad

O
O
O
O
O
O
O
O

O

gboood

[ |

oooao
oooo

10

20

30

40

50



(69) JP 5816147 B2 2015.11.18

ooooon
ooooao

1 gvglgesgpg lvkpsetlsl tctvsgysit ggylwnwirg ppgkglewig

51 yisydgtnny kpslkdrvti srdtskngfs lklssvtaad tavyycaryg
101 xvifdywggg tlvtvss
gooooooobobobbbib b oo oooooooboao
gooooobooobo0obooooboooDboob oo boooDoboooDboooao
gooooao
gooooao
goooao

1 gvqlgesgpg lvkpsetlsl tctvsgysis ggylwnwirg ppgkglewig

51 yisydgtnny kpslkdrvti gvdtskngfs lklssvtaad tavyycaryg
101 rvEfdywggg tlvtves
gooooooooobobobb b oo ooooooooooan
gooooooooobbobtbb bbb o000 Uouooao
ooooon
goooao

1 evglvgsgae vkkpgssvkv sckasggtis syaiswvrga pgaglewmgg
51 iipifgtany agkfggrvti tadkststay melsslrsed tavyycarap
101 1rflewstgd hyyyyymdvw gkgttvivss

gboobooooooboobotbobooooboobobobooooboboboboooono
oboboooooboobobobooooobooboboobooooboooboao

ooooon

gpoooo

1 sseltgdpav svalggtvri tcqgdslrsy yaswyqokpg gapvlviygk
51 nnrpsgipdr fagssegnta sltitgagae deadyycnsr dnsdnrlifg
101 ggtkltvls

ooooooooobood
ooooono

gboooo

1 sseltﬁdpav svalggtvri tcggdslrsy yatwygagkpg gapilviyge
51 nkrpsgipdr fsgsssgnta sltitgagae deadyycksr dgsgghlvig
101 ggtkltvlg

oooao

ooooono
ooooooooobooooobooooooooooobooooooobobooooboodg
ooooooooobooooooboobooooboooooobooooao

ooooon

ooooao

1 evglvgsggg lvhpggslrl scagsgftfr nyamywvrga pgkglewvsa
51 igsgggtyya dsvkgrftis rdnaknslyl qmnslraedm avyycarapn
101 wgsdafdiwg ggtmvtvss

ubooouobooboobooouoboboboobooobuoboboboooobobao
goobobocoooboooooooboooao
go
gboaao
goooOooooobooocoooobooooobooooobooooooooooooao
gbobobooooobooboboboooboobobobooobogno

t

aoo

O0Oo0ooood
O 0Ooo0ooO0oo0oao



ooo

od

(70)

1 digmtgspss lsasvgdrvt itcrasqgis swlawyggkp ekapksliya
51 asslgsgvps rfsgsgsgtd ftltisslqgp edfatyycqg ynsypptfgp
101 gtkvdik

OOoo0oooogoQg ™
O0oo0o0ooodgd
O0oo0oooogg™

ugboood
ooooao
g

ano
oooao
gooo
ano

ao

O Oooo

1 evglvgsgae

51

101
151
201

iyptdsdtry
rycpggroeys
avsvalggtv
drfsgsssgn

251 g

oono
uood

oo

gogno
1
51
101

151
2901

oo
oono
uood

ogono

1
51
101
131
201

OO
oo
ao

OO

O 0Oooo

51

101
151
201
251

ooo
oood
ooo

gboooad
uboood

ooao
oo

guaglvgsgae
ieghygntdh
wnvdywgrgt
vtisctrssg
dtsgsnsasalt

00000
Do0ooo
000
00

evgllesggg
isgsggstyy
yssxrwysfdp
spggtatitc
gsnsgniatl

ooooao
gboood
aoo

od

evglvgsgae
iyptdsdtry
Yycpggroys
avsvalggtv
drfsgsssgn

g9

oooooooooonon
ooooboooooonon

oooooooooonon
ooooooooooon

vkkpgeslti
spsfqgqgvti
gyygmdvwgq
ritcggdslr
tasltitgag

sckgpgynff
svdkasistay
gtmvtvssgg
syyaswyggk
aedeadyycn

gbobooooooboaon
gboooobooaoodaao

vrkpgasvky
agkfggrftm
lvtvssggag
siasnyvqwy Qgrpgssptt
isglktedea Ayycagsfdst
godooooooooao

gboooobooobooboaoaon

scktsgytfr
tkdtststay

5gg999s9999

lvgpggslirl
adsvkgriti
wgggtmvevs
sgddlgnkyv
tisgtqavde

scaasgftfs
srdnskntly
8999959399
swyqgkpggs
adyycgvwdt

ooooooooooaon
oooooooooonon

ooooooooooDao
ooooooooooao

ooooooooooao
ooooooooooDao

nywigwvrgm pgkglewmgi
lawsslkasd tamyycarsi
ggsggggsgy ggsseltgdp
pyugapvlviy gknnrpsgip
srdssgnhvv fgggtkltvl

gbooboooooogan
ugboooooooghn

nydinwvrga pgqgglewmgr
melrsltfdd tavyycarsg
salnfmlitgp hsvsespgkt
vifednrrps gvpdrfegsei
nlvvigggtk vtvlg

gbooooooognn
gbooooooogan

syamswvIiga pgkglewvsa
lgmnslraed tavyycassp
sggggsalsy eltgppsvsv
pvlviygdtk rpsgiperfs
gtvvigggtk ltvig

ooooooooooao
ooooooooooDao

vkkpgeslti
spsfgggvti
gyygmdvwgg
ritcrgdslr
tasltitgaqg

sckgsgynff
svdksistay
gtmvivssgg
nyyaswyqggk
aedeadyycn

nywigwvrgm
lgwsslkasd
89559999899
pggapvlviy
srdssgnhmv

pgkdlewmgi
tamyycarsi
ggsseltqgdp
gknnrpsgip
fgggtkltvl

JP 5816147 B2 2015.11.18

gbooogboogbad
ooooao

oooooooooao

gboooooobo

gboooooboobo
g

oooooooooao

ooooboooooooboooooobooobooooboooobooboboooobooooaon
oooobooOooooboooooooboooooooboooooao

oo

10

20

30

40



(71) JP 5816147 B2 2015.11.18

ooooao

1 evglvesggy vvgpgralrl
51 1lrhdgstayy agsvkgrfti
101 gssgpnafpv wgkgtlvtvs
151 tpggrviisc sgunsnigty
201 fsgsksgtsa slaisglgse

scaasgftfs dfamhwvrgi
grdnsrantvy lgmnslraed
8g9ggsgggy sggggsalsy
tvnwfqglpg tapklliysn
deadyycaaw ddslngpvig

pgkglewlsg
tatyycvigs
vitgppsasg
ngrpsgvpdr
ggtkvtvlyg

ooooboooooooboooooooboooooboboooooooo
ooobooooooboooooobooooobooboooooboood

gbooooag
ugboooad

1 evglvgsgae vkkpgeslti
51 iyptdsdtry spsfoggvti
101 rycpggreys gyygmdvwgg
151 avsvalggtv ritcgadslr
201 drfsgsssgn tasltitgaq
251 g

sckgsgynff
svdksistay
gtlvtvssgg
syytnwiggk
aedeadyycn

nywigwvrgm
lgwsalkasd
ggs999gsgg
pggapllvvy
srdssgnhvv

pgkglewmgi
tamyycarsi
ggsseltqgdp
aknkrpsgip
faggtkltvl

gboooooobad

gboobooooboobooboboobooooboobobobooooobobobobooooan
ooobooOooooboooooboobobooooboog

ooooon
ooooao

sywnh { BBHIEF S 52);

einpsngrtnynekfkr ( BBFIHES

grpdyygsekwyfav ( REFIES

53).
54},

rssgsivhsnvntyle { BE5FIHES  55);

kvenrfs { BBHIES
tqgehvppt ( BHIES 57).

56), LU

oboobooooooboobotbooooboboboboooobooboboboooon
gooooao
goooooooobobobobobtb b oo obooboooboboobno
oooao
gooooao
opoooo
1 gvalvgsgae vvkpgasvkl sckasgytft sywmhwvkgr pgaglewige
51 inpsngrtny ngkfggkatl tvdkssatay mglssltsed savyyfargr
101 pdyygsskwy fdvwgggttv tvs
( R&FES 58),
1 gvgfggsgae lvkpgasvkl sckasgytft sylmhwikqr pgrglewigr
51 idpnnvvtkf nekfkskatl tvdkpsstay melssltsed savyycarya
101 yerpmdywgg gttvtvss
( EHES 59);
1 gvglggsgae lvkpgasvkl sckasgytft sywmhwvkqgr pggglewige
51 inpsngrtny nekfkrkatl tvdkssstay mglssltsed savyyfargr
101 pdyygsskwy fdvwgagttv tvs
( &3\ S  60)
1 gvglggsgae lmkpgasvki sckatgytfs sfwiewvkgr pghglewige
51 ilpgsggthy nekfkgkatf tadkssntay mglssltsed savyycargh
101 syyfydgdyw gagtevtvss
( &E3&ES 61),
1 gvglqggpgsv lvrpgasvkl sckasgytft sswihwakgr pggglewige
51 ihpnsgntny nekfkgkatl tvdtssstay vdlssitsed savyycarwr
101 ygspyyfdyw gggttlcvss
( BHES 62);

10

20

30

40

50



ooooon

ooooao

1
51
101

( RFES

1
51
101

( BEFES

1
51
101

( BAES

1
51
101

( BEFES

1
51
101

( BFES

1
51
101

( BEHES

1
51
101

( EEFES

1
51
101

( BEHBES

1
51
101

( BAUES

1
51
101

( BEFES

aqvglggpgae

idpnsggtky

yygssyfdyw
63);

gqvglvgsgae

inpsngrtny

pdyygsskwy
84);

qvglggsgae

inpsngrtny

pdyygsskwy
63);

qvglvgsgae

inpsngrtny

pdyygsskwy
66),

qvglggsgae

idpnsggtky

Yygssyfdyw
67);

giglggsgpe

iypgsgntky

kfamdywggg
68);

qvglggsgae

inpsngrtny

pdyygsskwy
69);

gqiglggsgpe

idpgsgntky

ttyyyamdyw
70);

vglggsgael
lpgsgstnyh
dfdgwaqgtt

71), B&U

gvgllesgae

1lpgsggthy

syviydgdyw
72)

lvkpgasvkl
nekfkskatl
gggttltvss

vvkpgasvkl
ngkfggkatl
fdvwgggttv

lvkpgasvkl
nekfkrkatl
fdvwgagttv

vvkpgasvkl
ngkfggkatl
fdvwgggttv

lvkpgasvkl
nekfkskatl
gggttvtvss

lvrpgasvki
nekfkgkatl
tsvtvss

lvkpgasvkl
nektkrkatl
fdvwgagtev

lvkpgasvki
nekfkgkatl
gggtsvtvea

mkpgasvkis
erfkgkatft
ltvss

lmkpgasvki
nekfkgkatf
gggtsvtvss

(72)

sckasgytft
tvdkpsstay

sckasgytft
tvdkssstay
tvs

sckasgytft
tvdksastay
tvss

sckasgytft
tvdkssstay
tvss

sckasgytft
tvdkpsstay

sckasgytft
tvdtesetay

sckasgytfr
tvdkasstay
tvss

sckasgytft
tvdtssstay

ckasgytfsd
adtesstaym

sckatgytfs
tadkssntay

sywmhwvkgr
mglssltsed

sywmhwvkgr
mglsslitaed

sywmhwvkqr
mglsslteed

sywmhwvkaqr
mglssltsed

sywmhwvkqr
mglssltsed

dyyihwvkgr
mglosgsltsed

sywmhwvkgr
mglssltsed

dyyinwmnkgk
mglssltsed

ywiewvkqgrp
glnsltseds

sfwiewvkgr
mglssltsed

oooboooooobobOocooobooooooOooooooDao
ooooono

JP 5816147 B2 2015.11.18

pgrglewigr
savyycaryd

pggglewige
savyyfargr

pggglewige
savyyfargr

pgaglewige
savyyfargr

pagrglewigr
savyycaryd

pgeglewigw
savyfcargg

pggyglewige
savyyfargr

pggglewigw
tavyfcarek

ghglewigei
gvyyclhgny

pghglewige
savyycargh

oooooao

10

20

30

40



gugbodood

1
51

101

( BEIIES

1
51
101

( ENES

1
51
101

( EFES

1
53
i01

( REHES

1
51
101

( RINES

1
51
101

( B3 ES

1
51
101

( BEHBS

1
51
101

( ENES

3
51
101

( BEHBES

1
51
101

( BEFES

1
51
101

( BREHES

gbooood

dvlmbgipvs

1liykvsnrf

ftfgsgtkle
73)

dvlmtgtpls

1liykvsnrf

ptigggtkle
74);

dvimtgtpls

1liykvsnef

ptigggtkle
75);

dvlimtgqtpls
lliykvsnrf
rtfgggtkle

76);

dvimtgtpla

1liykvsnxf

ptfggatkle
77)

dvimtgtpls
1liykvsnrf
xtfgggtkle

78);

dvvmtqgtpla

1lliykvsnxf

ptfgggtkle
79);

dvvmtgtpls

1liykvsnyf

ptfgggtkle
80)

dvlmbgtpls

1liykvanrf

ptifgggtkle
81);

dvlmtqipvs

1liykvsnrf

ftfgagtkle
82);

dvimtgtpls
1livykvsnrf
rtfgggtkle

83);

lpvelgdgas

sgvpdrisgs
ikr

1pvelgdpas
sgvpdrisgs
ikr

lpvslgdpas
sgvpdrfags
ikr

lpvslygdpas
agvpdrfags
ikr

lpvelgdpas
sgvpdrfsgs
ikr

ipvslgdgas

sgvpdrisgs
ikr

lpvalgdpas

sgvpdrfags
ikr

lpvelagdpas
sgvpdrfsgs
ikr

lovslgdpas
asgvpdrfags
ikx

lpvslgdgas
sgvpdrfsgs
ikr

lpvelgdqgas
sgvpdriags
ikr

(73)

iscresgiiv
gegtdftlki

iscresgsiv
gagtdfelri

iscrssgsiv
gagtdftliri

iscreegsiv
gagtdftiri

iscrssgsiv
gagtdftlri

iscrssagxiv
gsgtdfteiki

iserssgsiv
gagtdftlri

iscrgsgsiv
gagtdftliri

iscresqgeiv
gagtdftliri

iscrssqiiv
gsgtdftliki

iscrisgsiv
gsgtdftlki

hongntylew
srveaedlgv

hsnvntylew
srveaedlgi

hsnvntylew
srveaedlgi

henvntylew
srveaedlgi

hsnvntylew
srveaedlgi

hsngntylew
srvaeaed)gv

hsnvntylew
srveaedlgi

hsnvntylew
srveaedlgi

hsnvntylew
srveaedlgi

hnngntylew
srveaedlgv

hangntylew
srveaedlgv

JP 5816147 B2 2015.11.18

ylgkpggspyg
yycfggshvp

ylgkpggspk
yycfagshvp

ylgkpggspr
yycfggshvp

ylgkpggspk
yycfggshvp

yigkpggspr
yycfggshvp

ylgkpgaspk
yycfggshvp

ylagkpggspk
yycfqgshvp

yigkpagspr
yycfqgashvp

ylgkpggspr
yycfggshvp

vlgkpgaspyg
yycfggshvp

ylgksggapk
yycfagshvp

10

20

30

40



gugbodood

1
51
101

( BREFIES

1
51
101

( &EFIES

1
51
101

( EHES

1
51
101

( BEHES

kN
51
‘101

( Be5IES

1
51
101

( EFES

1
51
01

( BEHES

i
51
101

( &EFES

1
51
101

( BEFIES

1
51
101

( BRFIES

1
51
101

gbooood

dvimtgtpls
1livkvsnrf
ptifgggtkle

84),

dvvmtgtpls
1liykvsnrf
ptfgggtkle

85);

elvmtgtpls
lliykvsnxf
ptfggytkle

86);

dvimtgtpls
lliykvsnrt
ptfgggtkle

87),

dvvmtgtpls
1liykvanrf
ptfgggtkle

88);

dvimtgtpvse
iliykisnrf
refgggtklie

89);

dvimtgtpls
1liykvsnrf
frfgegtkle

90);

dieltgtpls
1liykvsnrf
ytfgggtkle

91);

dvimtgtpls
liiykvsarf
ptfgggtkle

92);

dvvymtgtpls
1liykvanr£
ptigagtkle

93);

dvimtgtpls
llivkvenrE
ptfgggtkle

lpvelgdgas
sgvpdrfsgs
ikr

lpvalgdpas
sgvpdrfsgs
ikr

lpvelgdgas
sgvpdrfags
ikx

lpvslgdpas
sgvpdrisgs
ikr

lpvslgdpas

sgvpdrfags
ikr

lsvslgdgas
sgvpdrfsgs
ikr

lpvslgdgas

sgvpdrisgs
ikr

lpvslgdgas

sgvpdrisgs
ikxr

lpvelgdgas
sgvpdrfsgs
ikr

lpvslgdpas
sgvpdrfsgs
ikr

lpvelqgdaas
sgvpdrfsgs
ikr

(74)

iscrssgsiv
gsgtdfrlri

iscrssgsiv
gagtdftlri

iscrssgtiv
gsgtdftlki

iscrssqsiv
gagtdftliri

iscrssqsiv
gagtdftlri

iscrassgsiv
gagtdftlki

isckasgsiv
gsgtdftliki

iserssgsiv
gsgtdftliki

iscrssgeiv
gsgtdftiri

iscrssgsiv
gagtdftlri

iscrssgsiv
gsgtdfelri

hsnvntylew
srveaedlgil

hsnvntylew
srveaedlgi

hengdtyldw
srveaedlgv

heznvntylew
srveaedlygi

hsnvntylew
srveaedlgi

hstgntylew
srveaedlgv

hssgntyfew
srveaedlgy

hsngntylew
srveaedlgv

henvntylew
srveaedlgi

hsnvatylew
srveaedlgi

hsnvntylew
srveaedlgi

JP 5816147 B2 2015.11.18

ylgkpagspk
yycfggshvp

ylgkpggspk
yycEggehvp

flakpagspk
yycfggshvp

yigkpggspk
yyctagshvp

ylgkpggspr
yyctggshvp

ylakpggspk
vycfgashap

Ylagkpggspk
yycfggship

ylagkpggspk
yycfggshvp

ylgkpggepk
yycfagshvp

ylgkpagspr
yycefaggshvp

ylgkpggspk
yycfqgshvp

10

20

30

40



ooooao

( BEBE 94);

1
51
101

( BFIES

1
51
101

( BENES

1
51
101

( BEHES

1
51
1901

<
O BA
o do

Oooooooooooooogooooog
OOo0ooooooooooogogOooOoo.
OO0 oDoooog4ogoooogQgogod

OooooooQgoo
OooooooQgoo
O 0O0o0oo0ooogog™
Ooooooogogoo
OooooooQgoo
O 0O0O0oo0ooogog™
Ooooooogoggoo
OooooooQgoo
OooooooQgoao
Ooooooogoggogo
OooooooQgoo
OooooooQgoao
Oooooooggogao
OooooooQgogoo
OooooooQgogoao
OoDoooogogogao
Ooooooogogoo
OooooooQgoo
OoDoooogogogao
Ooooooogogogoo
OoooooooQgoo
OO0 oooogogogao
Ooooooogogogoao
OooooooQgoo
OooooooOogoao
Ooooooogoggogao
OooooooQgogoo
OooooooQgogoo
Ooooooggogo
OooooooQgoo
OooooooQgogoo
OoDoooogoogogo
Ooooooogogoo
OooooooQgoo

OoDooooo0ooooo4o0DooDoooUo0DoDoDoooooooogQgo.
Oo0oooooo0o0oooooo0ooDooooooDoooooooogogQgoOoO -~
OO0Ooooo40oooooo4ddooooU oD oDoDooooooDooogogoao Fﬁ

OooDooooooooQgogoao
OooooooooooQgoogoao
OoDoDoocogooooooggogao

dvvmbgtpls
1liykvsnrf
ptfgggtkle

a5);

dvlmtgtpls
1liykvsnxf
ptigggtkle

o6),

dvimtgtpls
liiykvtnrs
yvitigggtkle

97y B&U

dvlmtgtpls
1liiysiasxcf
yefaggtkle

98).

gboooag

O Ooo0oooao
OOo< 0Oo0oaod
O OoO0ooogoaog
O 0Ooooo
o< OooOoad
O O oQgogog
O O0OoOooog
O< 0O 0od
O O0Oo0oo0oo
O OoOooog
O O0Oo0ooo
O 0Oo0ooo
OO 00

Oooooogoooood
Ooo0oooOooooad
Oo0ooo4Qgogoooaog
OooooQgogooood
Oo0oooQgooood
OO0 ooogo4Qgogoooaog

O
O
O
O
O
O

lpvslgdpas

ikr

sgvpdrisgs

lpvalgdgas
sgvpdrisgs
ikr

lpvslgdgas
sgvpdrfsgs
ikr

lpvslgdgas

sgvpdrfegs
ikr

O

Ooooogooood

O
O
O
O
O
O
O
O
O
O
O
O
OJ

OooooOooood

s s I A B

Ooooogoooaogd

Oooooogooood

iscrssgsiv
gagtdftlri

iscrsngtil
gegtdftliki

iscrssgtiv
gsgtdfelki

iscrssgsiv
gegtdfrlki

Ooo0ooooOooOoooad

Oo0oooQgoooaog

(75)

O< 0O oOoag
O 0Ooo0gooo
O O oQgogog
O Ooogoo
O 0Ooo0ooo
OO oQgogog
O Ooogoo
O 0OooOgooo
O O oQgogog
O Ooogoo
O 0Ooogooo
O 0Ooo0ooo
O Ooogogoo
O 0Ooogoo
O 0Oo0ooo
O O ogogo
O 0Ooogoo
O 0Ooo0ooo
O O Qoo
O Ooogoo
O 0Ooo0gooo

Oooooogoooood

Ooo0oooOooOoooad

OOoOo0o0Ogooo0ogod

|

hsnvntylew
srveaediqgi

isdgdtylew
srveaedlgv

hsngntylew
srveaedlgy

hsngntylew
srvqaedlgv

OooooQgoooood

Ooo0oooOooOoood

Oooooogogogao
Oooooooggoao
OoooooogoQgoo
Oo0ooooogoQgogao
Oooooogogoao
Ooooooogogogoo
Oooo0ooogoao
Oooooggoao
OoooooogQgoo
Oooo0oooogoao
Ooooooggoao
OoooooogogQgoao
Oooo0ooogoao
Oooooogogogao
Ooooooogoggoo
Oooo0ooogoQgoo

[

JP 5816147 B2 2015.11.18

ylgkpggspk

yycfagshvp

ylgkpggspk
yycfggshvp

ylgkpggspk
yycEqgthap

vlgkpggspk
yycfggshvp

[

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y

OO0 ooooUoooDoDooUo oo oDoDoo4ogooDooogoooao

OoOo0o0oooooQo0 oo ooo o0 oo oogoQgoBR

Oo0ooooo4ooooDooogoggogooooogod

Oo0oooooo0oooDooooooooogodg

OoOoo0oooogd

Oo0oooooooooDooooooooodg

Oo0oooooooooooo o oo ooo0oooDooogoooao
OO0 ooogoUoooDoDooUU U oDoDoo4ddooDooogogogooao

OOoooood
OoOoo0ooood

Oo0ooDooogooooDoogogoooooogodg

O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O Oooo
O Oooo
O 0ooo
O Oooo
O Oooo
O 0ooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0ooo
O Oooo
O Oooo
O 0ooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooogooood

O Oooo

OooooodQgoooaoo
Ooooooogooooao
OO0 oooodogogooao
Oooooogoooaoo
Ooooooogooooao
OO0 o0Dooodgogogooao
OooooogoQgoBe

O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
OJ
O
O
O

O
(]
O
O
O
O
O
O
O

Oooooooooood

O O0ooo

O

Ooooooooogoooogoo

Ooo0ood

I B B

O o

Ooooooogogooood

O Oooo

OOooooodg
OOoooood

Oooooooooood

O Oooo

|

Oooooooogoooogoog

Ooo0ood

OooOooogo

O o

Oooooogogogooood

O Oooo

O

OOoooood
OOooooodg
OOoo0ooood
O O0Ooo0ooood
OOooooodg
OOoo0ooood

O Ooogo

Ooooooooooodg

O Oooo

OoooooQgooooaoo
OOoo0ooooOooOoooOoao

OoooooOoooood

O 0Oooo

Oooooogogogooood

O Oooo

OOo0oooooggogo
OooooooogoQgoo
OoooooooQgoogoao
OOo0oooooggogo
Ooo0ooooogogQgogoo
OoOoooooogoQgoao
OO0 oooooggogog

Ooooooooooodg

O Oooo

Oooooooooood

O O0ooo

OoDoDoogoggooood

O Oooo

[ o A |

(76)

ooao

Ooooooooooodg

O Oooo

OOooooodg
OoOoo0ooood
O 0O0oOoooodg

Ooooocooooood

O 0Oooo

OoDoDooogogooood

O Ooogo

O
O
O
O

Oooooooooood

O Oooo

Ooo0ooooogogQgogoo
OoooooooQgoo
OO0 oooooggogog
OOo0ooooogogQgogoo
OooooooogoQgoo

Ooo0oo0ooogoo

O Ooooo

[

Oooooooooood

O 0Oooo

OoOoo0ooood
O 0O0o0ooood
O Ooo0oooodg
OOoooood
OOoo0ooood
OOoo0ooood
OOooooodg
Oo0O0oooogs
O O0Ooo0oooogod
OOooooodg
OOoo0ooood
O O0O0o0oooogod

|

Ooo0ood Ooooooooogooodg
OooooooooOgoood

O O

O Oooo

O O

OooooogoQgQg

O O0ooo

O

Oooo0oooooOooOooOoao
Oooooogogooao
Ooooooogogogooao
Ooo0oooogoogogooOoao
OOooooogQgooao
OooooogoQogooao
OoooooogoogooOoao
OOooooogogooao
OoooooogogoQogooao
Ooooooogoogoooao
OO0 oooogogooao
Ooooooogogogooao
Ooooooogoogogooo

O 0Oooo

[ |

JP 5816147 B2 2015.11.18

ooooooooboood
od

O
OJ
O
O

O Oooo
O O0ooo
O O0ooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo

O

O

O

O

[ |

Oo0oooooggogo
Ooo0ooooogogQgoo
Ooo0oo0ooogoo

OOo0oooooggogo
Ooo0ooooogogQgoo
OoooooooQgooao
OO0 oooooggogo
Oo0ooooogoQgoo
OoooooooQgogoo
OO0 oooooggogog
OooooooogoQgogoo
OoooooooQgoao

O Oooo
O Oooo
O Oooo

O
O
O

O
OOoooood

Ooooogoood

O
O

10

20

30

40

50



O0Ooo0oooao
I I o B
O0Oo0Oo0ooao
O0Ooo0oooao
O0Ooo0oooaoo
O 0Oo0Oo0ooo
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oooaog
O0Ooo0oooao
O0Oo0oo0ooao
O 0Ooo0ooogoaog
O0Ooo0oooao
O0Ooo0oo0ooao
O 0Oo0Oo0oogoao
O0Ooo0oooao
O0Ooo0oo0ooao
O 0Oo0Oo0ooo
O0Ooo0oooao
O0Ooo0oooaoo
O0Oo0Oo0ooao
O0Ooo0oooao
O0Ooo0oooaoo
O0Oo0oo0ooao
O0Ooo0oooaog
O0Ooo0oooao
O0Ooo0oo0ooao
O0Oo0ooogoaog
O0Ooo0oooao
O0Ooo0oo0ooao
O0Oo0Oo0oogoaog
O0Ooo0oooao

OoooooooooooooooooogoogoooOoao
Oo0oooooUo0ooDoDooggUooDooogogooao
Oo0ooooooo0oDooooooDoooogogoooao
Ooooooooo0ooooooooooogoogogooao
Oo0oooogogUoooDoDooggUogoDoDoogogooao

Oooooooogooao
Ooooooooogooao
OO0 ooooogogoao
oo ooooogooao
OooooooooQgooao
OO0 ooooogogoao
Ooooooogogooao
Ooooooooogooao
OoooooooQgooao
OO0 ooooogogooao
OooooooooQgooao
Ooooooooogoooao
OO0 ooooogogogoao
oo oooooQgooao
Ooooooooogoooao
OO0 ooooogogoao
Oooooooogooao
OooooooooQgooao
OO0 ooooogogoao
Oooooooogogooao
OooooooooQgooao
Ooooooooogoooao
Ooooooogooao
OooooooooQgooao
Ooooooooogooao
OO0 ooooogogooao
OoooooooQgooao
Ooooooooogooao
OO0 ooooogogogoao
OoooooooQgooao
Ooooooooogooao
OO0 ooooogogooao
oo ooooogooao
OooooooooQgooao

O

OoOoOoooo0oooooo oD ooDoooo0oooDoooogooooao
o0 oo
OO oo
OO oo
OO oo
O
O
O
O
O
O
O
O

an) JP 5816147 B2 2015.11.18

oooooooooboooooooboooooao

O Ooo0ooao

8 R VAL

32P‘ 14(;‘ 125'. 3H, 131” 110' 150' 13N, 18F,. 358, S!Cr’ STTO, mRa, 6000, SQFQ, 5789,
152Eu. G?CU, 2170i, 211At’ 212Pb, QTSC‘ QOQPd, 234—-rh' and 4°K, ’S?Gd, SSMn. 52'1".3,-5:,:-0:

*Fe.

Ooooooogogooao
Oooo0ooogoogooao
Ooooogogoao
Oooooogogogoao
Ooooooogoogooao
OO0 ooogogoao
Oooooogogoao
Ooooooogogooao
Oooo0oooogooao
Ooooogogoao
Ooooooogogoao
Oooo0oooogooao
Ooooogogoao

Oo0ooooooooooogogQgoo
Oooooooooooooogoogoao
OO0 oDoooogogoooooggogog
Oo0ooooooooooogQgoo
Ooooooooooooogoogoogoo
OO0 oDoooogogoooooggogog

O Oooo
O 0Oooo
O O ogo
O Oooo
O Oooo
O 0O ogo
O Oooo

O Oooo

O 0Oooo

O Oooo

O Oooo

O 0Oooo

O Oooo

Oooooooogg
Oooo0oooQgdg
O0ooooogogdg

O Oooo

O 0Oooo

0O oOoog
Lol I R |
Lol o R |

Oooooogoogdg
OooooooQgdg
OoOoo0oooodgadg
Oooooogoogdg
OooooooQgdg
OoOoo0oooodgadg
OOooooogogg
OooooooQgdg
Oooo0ooodgdg
OOoooooggdg
Ooooooogg
Oooo0oooQgdg
OOo0ooooogoogdg
Ooooooogogdg
OooooooQgg

O Oooo
O 0Oooo
O 0O oo

O Ooogoo
O Oooo
O 0Oooo
O 0O oo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O« OO
O Oooo
O 0Oooo
O Ooogo
O Oooo
O 0Oooo

10

20

30

40

50



(78) JP 5816147 B2 2015.11.18

O O0Oo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Oo0oooao
O Ooo0oooao
O 0Ooo0oooao
O 0Oo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0ooo0oao
O O0Oo0oooao
O Ooo0oooo
O 0Ooo0oooao
O 0Oo0oooao
O Ooo0oooo
O 0Ooo0oooao
O O0Oo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O Ooo0oooao
O 0Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao
O 0Ooo0oooao
O 0Ooo0ooo0oao
O Oo0oooao
O Ooo0oooo
O 0Ooo0oooao
O O0Oo0oooao
O Ooo0oooao
O 0Ooo0oooao

Oo0oooogd
Oooo0ooood
OOo0o0oooogd
Ooooooogdg
OooOoooood
OO0 o0oooogd
Ooo0ooogd
OoOoo0ooood
OooOoo0ooood
OoOoo0oooogd
Ooooooogod
OooOoo0ooood
OoOoo0oooogd
Oooooogd
OooOoo0ooood
OoOoo0oooogd
OoOoo0oooogdg
Oooooood
Oo0oo0oooogd
OooOooooogodg
Oo0oooood
OOo0o0oooogd
OoOoo0oooogd
OoooooQod
OooOoo0ooood
OoOoo0ooogd
Oo0oooogd
OooOoo0ooood
OoOoo0ooogd
Ooooooogod
Oooo0ooood
OoOooooogd
OoOooooogodg

Ooooooooooooooooood
OO0 oooogQgogooao

oo ooooOoooDooooooooogodg
Ooooooooooooooooood
OO0 OoDooogogUoooDoogooooogodg
oo ooooo o ooooo0oooooogodg

BMS-577098

( y AEW-541 (

O
NH, . N\\
~ Q&DV
CF . d_q T\O cFEREE

[+]

N*N
SHEe

\O“ = n S NH
(g;
HHN
MO

cl

goaao
ooooon
gbooooag

O0Ooo0oooao

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y
e e e e ey e s e e e e e s e s s [
1 ey e s e ey e e e s s [y
Iy sy ey [y
e s e s e e s ey e e e A s e s ) [

oo ooooogoQgooooo
Oooooooogogoooao
OO0 ooooogog4Qgogoooao
OO0 ooooogoQgoooo
oo oooooogogoooo
OoooooooooOoooao
OO0 ooooogogQgoooo
oo oooooQgoooo
Ooooooooogoooao
OO0 ooooogogQgoooao
oo oooooQgooooo
Ooooooooogooooao
OO0 ooooogoggQgoooao
oo ooooogoQgooooao
Ooooooooogooooo
OO0 ooooogog4Qgogoooao
OO0 ooooogoQgooooo
OoooooooQgooooo
OO0 Oooooogo4Qgogoooo
OO0 ooooogogQgoooo
oo oooooQgoooo
OoooooooogooOoooao
OO0 ooooogogogoooo
oo oooooQgoooao
Ooooooooogogoooao
OO0 ooooogoQgoooo
OO0 oooooQogoooo
Ooooooooogooooao
OO0 ooooogoggogoooao
OO0 oooooQgooooao
Oooooooogooooao
OO0 ooooogo4Qgogoooao
OO0 ooooogoQgoooo
Ooooooooogooooo

Oo0ooooo4o0 oo oo oo ooDoDoo4o0oooooogog
oo oooooo0 oo ooo o0 oo ooo o ooooogog
e e s e e e e sy e A s [ |
OOo0ooooo4o0 oo ooo oo ooDoDoo4gogooooogodg
Oo0ooDoooo0 oo ooo o0 oo oDoo oo oooog
OooooooooooooooooDoooooooood
Oo0oooooo0o oo oooooooDooogogooooogodg
OO0 ooDoooo oo ooo o0 ooDooooooooogodg
Oooooooooooooo o ooDooooooooodg
OO0 Ooooo4o0UooD oo oo oDoDooggooooogdg
Oo0oooooo0 oo ooo o0 oo oDoo4o0oooooogodg
Oooooooo oo ooo o0 oo ooooooooofg
OO0 oooo4o0UoooDooo oo oDoDoogggooooogdg
Oo0ooooo4o0 oo ooo oo oo ooo oo oooogodg
Ooo0oooooo0 oo ooo o0 oo ooooooooodg
OO ooo4QdUoooDoouUo oD oDooo4ggooooogodg
Oo0ooooo4o0o oo ooo oo oo oDoo4o0oooooogodg
oo oooooo0o oo ooo o0 oo ooo o ooooog
e s e e e e sy e R s [ |
Oo0oooooo0o oo ooo oo ooDoDoo4goooooogodg
oo ooDoooo0 oo ooo o0 ooDoDoo oo oooogog
OooooooooooooooooDooooooooodg
Oo0oooooo0o oo ooo oo oo oDoo4gogooooogogdg
OO0 ooDoooo0o oo ooo o0 oo oDoo oo oooogodg
Ooooooooo oo ooo o ooDooooooooodg
OO0 ooooUo0oUooDooo oo oDoooggooooogdg
Oo0oooooo0o oo ooo Qo0 ooDoDoo oo oooogodg

Ooo0ooooogogQgogoo
OooooooogoQgooo
OO0 oooooggogog
OO0 ooooogQgogoo
OoooooooQgoo

OooooooogooOgoo
O o0 oooogogoo
oo oooogogoo
OooooooogooOgoo
OO0 oooogogog
oo oooogogoo
Ooooooogogoo
O o oooogogog
oo oooogogoo
OooooooQgogo
O oD oooogogog
oo oooogogoo
OoooooooQgoogoo
O oD oooogogog
O oo ooogogoog
oo oooogogoo
Oooooooogoogoao
O oo ooogogoog
oo oooogogoo
Oooooooogoogoo
O oo ooogogog
oo oooogogoo
Oooooooogoogoo
O oo ooogogog
oo oooogogoo
OooooooQgogoo
OO0 oooogogog
oo oooogogoo
O 0Ooo0ooooao

(79)

JP 5816147 B2 2015.11.18

Ooooooo0ooooooooDooooooooodg
OOo0oODooo4doooouooDooDoogog4gogooooogod
Oo0ooooo4o0oooooo00ooDooooooooogodg
Ooooooo0oooooo0oooDooooooooodg
OO0 OoOooo0odoooouoUDooDoooggogooooogod
OooOoooo4o0oooooo0ooDooooooooogodg
Ooooooo0o0oooooo0ooDooooooooodg

10

20

30

40

50



oo
oo

O
O
O
O

od
oo
g
o
oo
g

O O0Ooo0oooogod
OoOoooood
OoOoo0oo0oood

g
g
o
oo

o
oo
g

od
uo
g
o
uo
g
oo

Ooooooooooooooo0o0 oo ooo oo oDoooooDoooQgoao
Ooooooo0ooooogoooao

OooooooooooooooooDooooooooooooood

Ooo0ooooooooooooog4ogooooggoao
Oooooooooooooooooooogogoao

u:t
[v3
o
OO oOooo
O

5
: T

u:{
[s]
C

gboogoogoan
ooooon

O0Ooo0oo0ooao
O Oo0oooao
O Oooooao
O 0Ooo0oooao
O 0Oo0Oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O OoO0ooogoao
O Ooo0oooao
O0Ooo0oo0ooao
O Oo0Ooogoao
O Ooo0oooao
O 0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
Oo0Ooo0oo0oo0oao
O Oo0ooogoao
O Ooo0oooao
O 0Ooo0oo0ooao

O 0Oooo

O
O

I B [
OO0Oo0oooogd
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0oo0ooo
OOoo0oooao
O0Ooo0Oooaoo
O0Ooo0Oo0ooao.o
O0Ooo0oooaog
OOoo0oooaoo
O0Oo0o0ooao
O0Ooo0oooaog
O0Ooo0oooaoo
O0Ooo0o0ooao
O0Oo0oooog
OOoo0oooao
O0Ooo0o0ooao.o
OO0Oo0Oo0ooog
O0Ooo0oooao
O0Ooo0oooaoo
O0Oo0Oo0ooa.o
OOoo0oooaog
O0Ooo0oooaoo
O0Ooo0Oo0ooao
O0Ooo0oooaog
O0Ooo0oooaoo
O0Ooo0oo0ooao
O0Oo0oooaog
O0Ooo0oooao
O0Ooo0o0ooao
O 0Oo0Oooog
OOoo0oooao
O0Ooo0o0ooao

|

O o0ood

O
O
O
O
O

O
O
O
O
O

O Oooo

O Oooo

O

O o0ood

(]

HO

O Oooo

O
O
O
O

O
O
O
O

x”i
o
X
w

O
O
O
O
OJ
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

O
O
O
O
O

(80)

ooao

O

|

O

JP 5816147 B2 2015.11.18

ogoo

O

O

O

goo

O

O

O

goo

O

O

O

goao

O

O

O

10

20

30

40



ooooao

OH F
gogooooobooboboobbooobuoobboobboobboobboobbOoonn

od
gbooooag
oboooad

(81)

obobooobooboboboooooboobobooooobDo

gbooooadg
oboooo

OoooooooQogoooao
Oooooooogooooao

ooooon
ooooon

Ooo0oooogd
Ooo0oo0ooood
OOo0o0oooogd
OoOoo0oooogdg
Ooo0oo0ooogodg
OOo0o0oooogd
OoOoo0oooogd
Oo0oo0oooogod
OooOoo0ooood
OoOoo0oooogd
Oooo0oooogod
OooOoo0ooood
OOoo0oooogd
Oooo0oooogd
OooOoo0ooood
OOoo0oooogd
OooOoo0oooogodg
Oooo0oood
OOo0o0oooogd

O
O
OJ
O

goaao

O
OJ
O

|

OOoo0oooao
OOoo0oooao
O O0Oo0Oooo
O Oooooao
OOoo0oooao
O0Ooo0oo0ooao
O Oooooao
OOoo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
OOoo0oooao
O0Ooo0oo0ooao
O Oo0oooao
OOooooao
O0Ooo0oooao

JP 5816147 B2 2015.11.18

10

20

30

40

50



(82) JP 5816147 B2 2015.11.18

obooooboobood
ooooon
oboooad

oooo

oooonon
oooooOooooooobooooboooooboooooobOoooooooboooooDoao
oooobOooooobOobooooboooooboboooooboobOoboooobooOoao

ooood
HNE

gooad
HO. n ";;1/" "

L
ooboboooooooboobobobooobDoboboboooooo
gbooooag

ooooao

n 0
MM’,‘ ¢

O Oooooao

LN

ugbooboooboboboobooooobgr obobooooboboboobooooaon
oooobooooooboooobooooooOooooobooooooobooboooobooo
gbooooooboboboobooobooboboboooooboboboboooonn
ugboboooboobooboboboooooboobaobaoo

ooooon

10

20

30

40

50



(83) JP 5816147 B2 2015.11.18

ogoooao
0 CO,;~ Na*
[} N *1H0
H
HN CO;~ Mat
2 Na

HgN’{\ / \

N N

H
oo uoobouoobooonn
gooooao
goooooooobobobo bbb o000 oooooooooan
O
gooooao
goood
( o ; Stork efal, J. Am. Chem.

Soc. 93(16): 4074-4075 (1971); Beisler et al., J. Med. Chem. 14(11): 1116-1117
(1962})).
ooooooobao
gooooao
ogoooao
( eny

> i)
HOY TGHICH;

i
OO
1
o

P

: Camptosar® &L T8RSt ; Pharmacia & Upjohn Co.; Kalamazoo, M)

oooao
goboooag
uobooboooobooboobooboooboooboobobobooooobobobobooooan
ooooooooooao
gbooooag
ugboood

)

% s
h{

uoboooooboobad
ooooon

10

20

30

40



O

H

OooooooQgdg

O

OoOoooo

(84) JP 5816147 B2 2015.11.18

oooao

ne N A
: T j!/ ' n
T\Ng-\/ \QT“I\ADH

gboooobooboooan
ooooao

ooooooooooboooooobbooooooboooooooooooDoao
ooooboooooooboooooobObooooooboooooboooooooao
gooboooooboocooobooooobooooooDbao

ugboobooooobooboboboooouobobobooboooboobobao
ooao

gooon
ooooao
ooooao
gooon
gobooaod
ooooao
oooon
goood

(#EXI Iz AstraZeneca
Pharmaceuticals LP; Wilmington , DE IZ&->T Nolvadex® &L THR5E)

00O
O000ano
O00ao
,‘Cﬂa
OCHQCHE.N\
CHa
?HQCOOH
/C-——C HO-—C-~COOH

éra @ o0
CHLCI
«C (DTN ITIY

Shire US, Inc.; Florence, KYIZ&k->T Fareston® tLTHRE)
O00oao
O00Ooan
ooooooootoooboootboootoooooooooooooooooooonOon
oooooooobooooao
O00Oo0an

10

20

30

40



(85) JP 5816147 B2 2015.11.18

goooad
/:N
N
~
N
H;C CH,
HyC CH;
CN CN (7 FARSJ—I; AstraZeneca
Pharmaceuticals LP; Wilmington , DEIZ&->T Arimidex® &L THR5E)

CH> (THEARS
Pharmacia Corporation; Kalamazoo, MlIZ& -7 Aromasin® &L THRE) £

NC ‘ CN .
(LAY —JL; Novartis Pharmaceuticals

Corporation; East Hanover, NJIZ&->T Femara® »_ THr3%)

oooao
gobooon

oooobOooooboocooobooboooobooooao
oooono
oooao

O oOooogod

CHa

‘. ~
HO (TRRSTA—IL;

Warner Chilcott, Inc.; Rockaway, NJIZ&->T Estrol® &LTHEE)

oooooooooboooooboooooooooooboooooooboboooobooog
oooobooooooboooobooooooOooooobooooooobooboooobooo

oboooo
gbooooag

ubooooboobobooooboboboobooobooboboboooobobao

10

20

30

40

50



(86) JP 5816147 B2 2015.11.18

OO
oo
ao
uo

OO
OO

ey O

ooooobOoooooboooooobooooobObooooboobooooboodg
oboooooobobooooobobobobooooboobobobooogno
uboooooobobobooobooboboboooboobobooboooonn
ugbooooaoodado

o0

I s [
I s I

7 Hy

gbooooobooboobooooboboboobooobooboboboooboobobao
oooooooooao
ooooao

gooaod

O Oooo

oboobooooobobobobooooobobobobooobooDbao
gbooooadg
oboooo

goobooooooboooooooboooobooboooobood
ooooono
ooooano

uybobooouobobobobobooouobuobobobooooboobaa
ooooon

10

20

30

40



(87) JP 5816147 B2 2015.

ooooao

ugboobooobooboobobobooooobobobooboooboooboao
ooooon
oboooad

0000000000000 00000O00O0O0O0O0O0O0O00n0an
oooooo
oo0ooo
4

R t}gah

|
7N

F"a
0000000000000 0O0O0O0O0O0O0O0O0O0O0OO0O0O000n0
00000
OoooOooao

O

]

O

ooooobOooooobooocooobooooboooooobooooan
ooooo
oooao

5 O
MG N N
Hy L:}.V@Er{@

OO

11.18

10

20

30

40

ugbdoboouobobobobooouooobouoboboboooouoboboboboooonn

gooao
gboooag



(88) JP 5816147 B2 2015.11.18

=

uoboooooooboobobooobooboobobooooboboboboooboobao

oooooao
Oooo0oono
L

S

A
/l
2
O000o0o0O0o0oo0o0ooo0Do0ooo0oo0ooo0oooo0ooobo0O0oob0 oo oo ooOoboDOooOoooOooao
O00o0O0oO0ooo0oO0oooo0oooo0ooooooonnb
Ooooooao
Ofddooooooooooooooobo0 oo oo oo ooooooooooodn
0o00o0o0oo0ooo0oo0oo0oo0oO0ooo0oo0ooo0oo0oo0ooobo00ooob0oob oo ooOooDooooOooao
Oo00o0oo0oooo0oooo0oooo0ooo0oobo0o0oooboooobo oo oooooboooooooan
Ofd0dooooooooooooooobooobo oo b oo oo ooooooooon
I e A B S B
U,gbo0o0,0,0,0,000000000000D0O
Ooooooao
Oooooan

%ﬁWTYTT@Yf@%TEQw

(KB tL V)2, ; AstraZeneca
UK Limited; Macclesfield, EnglandI—&->T Zoladex® &L THRSE);

. (FFRtn/ 70Uk,
Sanofi-Synthelabo Inc.; New York, NY[ZX-T Eligard® &L THESE)



(89) JP 5816147 B2 2015.11.18

ooo
gbooooag
ugbodogod

? “: *
mj ;JY[ /K[ Vd‘_fu 10
o by o

. (REBNITELY L,
Pharmacia Company, Kalamazoo, MIIZ&>T Trelstar® &L THR3E)

oooo0oooo
oooooano
godooo0o0ooo0ooo0ooooooooooooo oo oo o oo oooOoooooOonoao
0oo0oo0o0o0o0o0oon
oooooo
Ooo0ooo 20

CH,

(BEBAFD X205 X700,
Pharmacia & Upjohn Co.; Kalamazoo, MI1Z&->T Provera® &L THRIE) 20
ooOoooao
OoooOooao

(:83
40

ooooooooobooooooobooooobooooobooooooooooooao
goobooooooboooooooboooooboooooboooooooooooao

oooo
goobOooooobooocooooboooooboooooboooooooooooao
ooooboooobooooooboooao

ooono

OoOoo0ooood
O0Ooo0oo0oood



(90) JP 5816147 B2 2015.11.18

ooooao

ONL—\_,_fO
cr O o
OO
HO s (ZOF-7x; EliLilly and

Company; Indianapolis, IN[Z&>T Evista® &L THR3E)

gooad 10
ooooao
goboooooboboboooobobobobooobooboboboooboobobao
gboooooboboobooobooboboooooboao

ooooao

gooaod

O Ooooodg

20
CFjy
CN
(EHIIL43F; AstraZeneca
Pharmaceuticals LP; Wilmington, DEIZ&>T CASODEX ® &L THk5E) ;
Oo0oogogao
Oooooo
£ F
%_F
¢ (]
H, -
31/‘“\&—@"‘10- 30
l{\3 —
godooo0ooo0oooooooooooooooooOoooooooOooooooooOonoao
O0o0oo0oo0oo0oo0ooooooo0 o000 oo o oo o o000 oo ooooooon0onOoan
Oo0ooooooooooooooooooonononoan
oooooano
OoooOooao
02N
O
)k 40
FsC NH
CH3
o’
CHj

{(ZIAZF; Aventis
Pharmaceuticals Inc.; Kansas City, MOIZ&2T Nilandron® &L THR3E)

ooog
ooooon



(91) JP 5816147 B2 2015.11.18

ooooao

10
(EFBR A7 A O—)L; Bristol-Myers Squibbl=&>T Megace® &LTHk5E)

Doooao
Doo0O0oo
0000000000000 0000000000000O000000000000000
0000000000000 0000000000000000000000000
Dooooo
Doo0oo
bey "
H
N Hkn“\
CP-724714 { Y, TAK-165
N g LCH2T Y CF3
o/\g—\
( ), HKI-
N
Ny = l 2 30
PN S
HN S
\0/'\\»0 B
272 Br ); 081774 (°~"0 4 e :

TILRF =T, Hidalgo et al., J. Clin. Oncol. 19(13): 3267-3279 (2001)), 5/3%=7

QO\/@\F

Hi

H::‘smﬁ\%“ o 40
(1) . |

( N ; GW2016; Rusnak et al., Molecular

Cancer Therapeutics 1:85-94 (2001);

oooooooooboooobooooooooooboooooooboboooobooo
oooobooooooboooobooooooOoooooboooooobOoooobood
oooooooooboooooboooooooooooboooooooboboooobooog
O

ooooon



(92) JP 5816147 B2 2015.11.18

ooooao

e
HN
e e
(\a”\/\o '
°\/| ; Erlichman et al,, Cancer Res. 61(2):739-48
{2001); Smaill et al., J. Med. Chem. 43(7):1380-97 (2000)),

ugboobooobooboboobooooobooboboboooobobobobooooan
oooobooooooboooobooooooOooooobooooooobooboooobooo 10
gboobooooooboobotbobooooboobobobooooboboboboooono
gbobooobooboobooboooboooboobobobooooobobobobooooan
oooobooOoooooboooooobOoooooobobooooooboooooao

oooooon

ogoood

EKB-569

( ; Wissner ef al., J. Med. Chem. 46(1): 49-63

B N

I8 e

(2003)), PKI-186 ( :CGP-75166), GW-

572016,
30

oooboooooobOoooobooooobooooooobod
ooooon
ooooooooobocooobooooooboooooboooooobooboooobooo
ooobooOoooobOoooobooboogoobooo
ooooono
ooooao

Br. / \ O Cl
=N 40
Br o
L

(OF77—=7; Sarasar™; Schering-
Plough; Kenilworth, NJJ,

gboooodg



(93) JP 5816147 B2 2015.11.18

10
j"*o/ko FfolE
N
o Y
/>’,N \
O
o= o
\ 20
N i
El
()
N
>\o o
oooooao
OoOoooao
CN
30
o
4.0
N—-S7
~
Ny NH ,;
BMS-214662 ( : Hunt et
al., J. Med. Chem. 43{20):3587-95 (2000); Dancey ef al., Curr. Pharm. Des.
8:2259-2267 (2002);
Ofd0oooooooooo0oooo0ooooboooobo oo b oo oo oobooooooon
god0ooo0o0ooo0ooo0o0ooooooo0oooooo oo oo oooOooooooon0onao 40
gooodo0ooooooooo0oooouoooooo oo oooooooOooooooOonOao
godtdoododooooooooooouooouooooooooooooooooooOonoao
Ofddooooooooooooooobo0 oo oo oo ooooooooooodn
go0ooo0ooobooooooooooooooooooooooooooooon0onao
godooooooooooooooouooouoooooooooooooooooOonoao
Oo0o0oooooooooaoan
ooOooaoao



(94) JP 5816147 B2 2015.11.18

10
Zamestra™ »L THR5E ; Johnson & Johnson; New Brunswick, NJ).

oooooooooaon

ooooon
gooooOooooboooooobooboboooobooooooboobooooboooooao
ooooono

ooooao

0
HZNA\/\NA\/S\P’/
H wo' OH
(ZEHRAF); 20
OH O
~ R R g O

{NVP-LAQB24; Atadja et al., Cancer Research 64;

o™

689-695 (2004)), (RRAANFFUREROFH LE) |

Hf::lv »
H,C ]" 0

OH (/3-TOB: Michaelis ef af., Mol. Pharmacol.

ﬁ ]
SO
H,C “n - H, CH,

én,

65:520-527 (2004)), (FJaxZF LAY,

ooooon 40



(95) JP 5816147 B2 2015.11.18

(FK-228; Furumai ef al., Cancer Research 62: 4916-4921

(2002)),
{CH, 10
NS
HG HH
)\
E i/ ;i’ CH,
N (SU11248; Mendel et a/., Clin. Cancer Res.
9(1):327-37 (2003)), ii {BAYA43-90086),
Cl H H
Q -
|
o O N-g
00
~o NZ
{KRNS951),
30

ooooon



(96) JP 5816147 B2 2015.11.18

NH, (FR/TNLTFIF);

I‘O—N\g _CH, I
§ 1 cl X N
l L ~©°
-~ =~ N'.S" N
(FPLHDY); H
/-'~"=)N

(FFTLYE) (FFRALBY =)L AstraZeneca
Pharmaceuticals LP; Wilmington, DE (&5 T Arimidex LTS ) 7 R/ISEF—F;

A Agk-32(BCG)IUF  (Garrido et al., Cytobios. 90(360):47-65 (1997));

"o
W [
[ i..._/-..ir:n, B, LA,

ﬂ‘ﬂ

cu;‘;’.‘~

au, (FLA=14);

rdsiad-

(FELY);

ooooon

10

20

30



97) JP 5816147 B2 2015.11.18

ooooao

0, _CH,
H,c. 2 s3
,,s NN
0

ESP Pharma, Inc.; Edison, New Jersey I+->7T Busulfex® FLTERE):

HN © 4
7\
HN 0—(
o
(AR TS5F2 ;. Bristol-Myers Squibb; Princeton, NJIZ&5T
CH;
o]
(@]
HsN“‘r:'*t"'C’
HaN"| ¢
o O
H;C
Paraplatin® &L TR ; (Hh3F5F2),
)ok
o
\ E/OH M) o
/ T\Q
Q,
O™ at
[¢]
(JM118), (IM383), (JM559),
0
H.BN \ /OH

AN i/on

58 i)

ooooon

(FANTF 1, a—TRITF— ), DA A NARF—b;

10

20

30



(98)
oooOooao
v
N ~"e
Ci I
T

(RILLAF):

JP 5816147 B2 2015.11.18

i,
HN—Pt—Cl
NH,
.
NF S
/k"
Ct N
0. _OH
HOY a._| Ot
K 0x ) o
HO (USKVE) O (popoi—p):
0o_ .0
'7\ U OH,
NHBL\“\|
& (LHRRRTFIE);
HO
(7oF0or); (2H23E )

ooooon

10

20

30



JP 5816147 B2 2015.11.18

(99)

Doooo
n,c
MmN
—~—
Hc” N \}7
0=
He  shnnsyy.

~ x
o o ey o
K H (HIFITA)

Y

\I

*‘/

T

HO ™ ™
(F2/0

<-4
(CITFILAFNLAAFO—I)

ooooon

10

20

30



(100) JP 5816147 B2 2015.11.18

ooooao

N (TENE V) ;

O
H,C
(FLAFSARFOL) ; H,
4]
)I\ _OH
H,N N
H (EFOFLRE) ; D)
s
O ChHa N
o_/ a o (Nj
L/F; ‘“a/\\/ A
\,—"’\CI :’N « CHLS0H
(A 74+ATFZEE); @ (A4=F=7; Novartis

Pharmaceuticals Corporation; East Hanover, NHZ &5 T Gleevec® &L THRE)

gboooodg

)

10

20

30

40



(101) JP 5816147 B2 2015.11.18

a

N RS
\ﬂ/ k‘n I = HL\)LOH
e H (B1aRYy2);

o 0% —~Hy
o e e
& Trp Ser Tyrd.eulevkrg¥ . T
ol H H g‘j

(R4F7RYyE);
0
[l
N
H |
(yy o
N N
(LrASY—I) ; (Eazzy, O c
Ve
WHM—@% == =G-~~COOH
(Ao0LA3L); H (ALT732: Celgene Corporation;

HN
<2
Warren, NJHZ&-T Alkeran® &L TR N N (ANHFRFTY) -

HN
0 NH, \E%N

a
X l
95\/\8', yﬂﬂ
3"
Na (#AZF): o™ Tou
0
.
O
e
HN 0 H

H,C

(ARRLFEY—F) (RAF=A22):

ooooon

10

20

30

40



(102) JP 5816147 B2 2015.11.18

ooooao

o0

HN OH
P V/\NN
ci (ERa) - H
0 2
Hf)('L: Qets
H3€ ﬂ N N E
(ERFHUROY) ; o N Y N H USRS Py

FERK, D—7xzWNTFI7 =N —L—2ATAZN—L—Fz N FZ=I—D—FY TR 740 —L— N
—L—hkLFA =N —N—[2—EFOFL—1—(EFEF2AFNITOEN]— BFX(2_ 7)—TJRANT4F

(D)PHE Tysmf
T TRP
3 YS
[R R*R"); THR— O~ Cy§—" | IR :

Katz ef al., Clin Pharm. 8(4):255-73 (1989); Sandostatin LAR® Depot &L T

Novartis Pharm. Corp; E. Hanover, NJ}; FXYHUTFFLA

i
NH,

Pt
o A No—¢

O . sanofi- Synthelabo Inc.: New York, NY

PO4HNa

NHz ~ CHg — CHp = G ~ OM + B0

IZk>T Eloxatin™ &L THR5E) : POZHNa (AEFRFR—};
Novartis Pharmaceuticals Corporation; East Hanover, NJIT&2T Aredia® &L THR%);

ooooon

10

20

30

40



(103) JP 5816147 B2 2015.11.18

ooooon

(=2 hREAF; Supergen; Dublin, CAlZX-T

no.b_‘j
Nipeni® &L TR ne? s

on (FUuh= A1),

o Y EH i G iy

(RLTe=—;
Axcan Scandipharm Inc.; Birmingham, ALI=&-T Photofrin® &L TR

CH,
I\N /J'\(';}f3
H H
HSC\H,N
(FahRD)

HO O H CH,
HO ‘ﬁ 5 'y :: | \R/
M’\U'“\/(:[Qr

Genentech, Inc.; South San Francisco, CAIZE>T Rituxan® ELTHR5) ;

(ZFhLFEF) YR 2I(

ooooon

10

20

30



(104) JP 5816147 B2 2015.11.18

ooooon

10

(F=RLF): (TARRTRY);

0

8
|

L, OX
NH N 20
! A I
= o N S N

(HUERAE); H  (sx57=u);
ﬁ "o M
p- T U
DN : N(] EN N oH
AN (FAT4%); CH, (FLF/A1);
30
(EoTF) £ -313— 2R —LF /18 20

agoaao

ooooon
gbooooooboboboobooobooboboboooooboboboboooonn
uobooboooobooboobooboooboooboobobobooooobobobobooooan
oooooooooboooobooooooOoooooboooooooboOoboooobooo 50



Iy e e e ey e e R e s s [y

Oooooocoo0oooo o0 oo oo o0 o0 oD o oo oo oD oDoD oo oo oD oo o0 oo oDoooooooog
e s e e e e e e ) e e e [ A (|
e s e e e e e ) I s
) s ey s ) I
e s e e e e e e e e s e s e A

Ooooooo0ooooogoooao
Ooooocooooooogoooao
OO0 oDooo4dgooooodgoooao
Ooooocooooooodgoooao
OoooocoooooooQgoooao
OOoooooooooooOgooOoooao
Ooooocoogooooogoooao
Ooooocoo0oooooQgoooao
OOooooooooooogoOoooao
Ooooooogooooogogoooao
Oooooooooooogoooao
Ooooocooooooogoooao
OOoDoDoooogooooogogoooao
Oooooooooooogoooao
Ooooocooooooogoooao
OO0 oDooo4gogooooogodgoooao
Oooooooooooogoooao
Ooooocooooooogoooao
OO0 o0Dooo4dooooodoooao
Ooooocooooooogoooao
Ooooooo0oooooQgoooao
OOoooocooooooogooOoooaobo
Ooooooogooooodgoooao
Ooooocooooooogoooao
OoooocooooooogoOoooaoo
OOooDooooooooogogoooao
OooooooooooodQgoooao
Ooooocooooooogoooao
OO0 oDoooogooooogogoooao
Ooooooo0ooooogoooao
Oooooooooooogoooao
OO0 oDooogogooooogoooao
Oooooooooooogoooao
Oooooooooooogoooaoo

Oo0oooooo0ooooo oo oDooo oo ooDooogogooao
[y R
OO0 oougo0g4dUooooUo U oDoDoUoUUoooDoDooggooao
Oo0ooooooooDooo oo oo ooog oo oDoDoogogogooao
I [y R e [ e [y oy
Ooo0ooooooooooooooooooooooooogoogooOoao
Oo0ooooooooooo o ooDoDoog oo oDoooggooao
Oo0oooooo0 oo ooo o0 oo ooo o0 ooDooogogooao
Ooo0oooooooooooo oD ooDoooooooooogogogoooao
Oo0ooooo4oooooo oo oDoDoog oo oDoDoogogooao
Oo0oooooo0 oo ooo oD oooDooo o0 ooDooogogooao
Oo0ooooooo0 oo ooo o0 oo ooo o0 ooDoooogoogooao
OO0 oouoQoooDoooo oo oDooUog oo oDoDooggooao
Oo0oooooo0ooDooo oo oDooo oD ooDooogogooao
Ooo0ooooooo0 oo ooo o0 oo ooo o0 oo oooogogogooao
OO oouoUooooUo oo oDoDoUUUoDooDoDooggooao
Oo0oooooo0 oo ooo oD oo ooo oo ooDooogogooao
Oo0oooooo0 oo ooo o0 oo oDooo o0 oo oDooogogogooo
OO0 0Ooogog4QUooDooUoU U oDoDoUoUUUoUooDoDoogogooao
Oo0oooooo0 oo ooo oo oo ooog oo oDooogogooao
Oo0oooooo0 oo ooo oD oo ooo o0 ooDoooogogogooao
Ooo0oooooooooooooooooooooooogoogogooOoao
OOo0ooooooooooo oo oDooo oo oDoooggooao
Ooo0ooooo o0 oo ooo oD oo ooo o0 ooDoDoogogogooao

(105)

JP 5816147 B2 2015.11.18

oo oooOooo0 oo oo o o0 oo ooo oo oooogoogooo
e e e s e e e ) A
e e s e ) ey [ ey I
OO0 oooOooo0 oo oo o o0 oo oo o0o o0 oo ooogoogooo
e e e e s e e e
e e e e [ ey I
I e s )y
e s e e s e e e e Y
e e e e e [ ey I
I e s R ) ey Iy

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y
e e e e ey e s e e e e e s e s s [
1 ey e s e ey e e e s s [y
[ [ e i [ R e i e O i A

e s e s e e s ey e e e A s e s ) [

Ooooooogoo
OooooooQgoo
OO0 oooogogaog
Ooooooogoo
Oooooooogoo
Oooooooogoogoao
Oooooogogoo
OooooooQgoo
Oooooooogoao

O oOoooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O oOoooo
O 0Ooo0oo0oao
O o R =
OoOoooo
O o0Ooo0ooo
O Ooooo
O oOoooo
O oOoooao
O = S i [

OOoooooo0ooooooooDooooooooodg
OooooooooooooooDooooooooodg
OO0 o0oDooddUoooDoDoDoUdUoooDoDooogogooood
OOoooooo0ooooooooooDooooooooog
OooooooooDooooooDooooooooodg
Ooooooooooooooooooooooood
OOoooooo0ooooooooooDoooogoooooodg
Ooooooo0ooooooooDooooooooodg
Ooooooooooooooooooooooood
OOoDoDoDoooooooooooooDooogogogooood
Ooooooo0ooooooooDooooooooodg
OooooooooooooooDooooooooodg
OO0 oDoDooUodUooooDooooUoooDoDoogogogoooodg
OOoooooo0ooooooooDooooooooodg
Oooooooooooooooooooooooodg
OO0 Oo0ooDoo4gdUoooooo4dUoooDoDoogogogooood
Ooooooo0ooooooooDooooooooodg
OooooooooooooooDooooooooodg
e s e e e A v
Ooooooo0ooooooooDooooooooodg
OooooooooooooooDooooooooodg
Oo0oooooooooooooooooooooood
OOoooDooo0oooooooooDooooogoooodg
Ooooooo0ooooooooDooooooooodg
Ooooooooooooooooooooooood
OO0 ooDoooooooooooooooDooogogogoooodg
Ooooooo0ooooooooDooooooooodg
OooooooooooooooDoooooooood

O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O 0o oo

O o0ood

O Oooo

O O0ooo

O 0o oo

O Oooo

O Oooo

O 0o oo

O 0o oo

Ooo0oogogQgogao
Oo0oooQgogoao
OooOoo0ooOoogoao
OoooogoQgogao
Oo0oooQgogoao
Ooo0oooOoogoao
OOo0o0ooogoQgogao
Ooo0oooQgoao
Ooo0oooQooao
OOo0ooogo-gogaog
Oo0oooQgogoao
Ooo0oooQgoao
OooOooooOooOoao
OoooogoQgoao
Ooo0oooQgogoao
OooOoo0ooOooOoao
Oo0oooogoQgogao
Oo0oooQgogoao
Ooo0oo0ooOoogoao
OoOoooogoQgogao
Ooo0oooogoogoao
Ooo0oooOoogoo
OOo0o0ooogoQgogao

O Oooo

O 0o oo

O O oo

(106)

[ Ry | O Oooo
[y | O 0o oo
O O g O O oo

O oOoooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O O0ogao
O oOoooo
O oOoooo
O 0Ooo0ooao
O Ooooo
O oOoooo
O o0Ooooo
O 0Ooooo
Q OO OO
O oOoo0ooao
O 0Ooooo

O Oooo

O
O
O
O
O
O

O
O
O
O
O
O

O

O 0o oo

O o0ood

O Oooo

O Oooo

O 0o oo

JP 5816147 B2 2015.11.18

O o R =
O oOoooo

OO0 oDooggUoooDooUoUooDooo4goooodg
OOo0ooooooooooo0ooDooo4gogoooog
Oo0oooooooooooooooooooooondo
OO0 oDooggUooooDooUoUooDooo4goooodg
Oo0ooooooooooo0ooDoooogoooog
Oo0oooooooooooo0oooooooooodg

O Oooo
O Oooo
O 0o oo
O 0o oo
O Oooo
O 0o oo
O 0o oo
O Oooo
O 0Oooo
O O ogo
O Oooo
O O

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

Oo0oooQgogoao
Ooo0oooQgoo

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y
e e e e ey e s e e e e e s e s s [
1 ey e s e ey e e e s s [y
Iy sy ey [y
e s e s e e s ey e e e A s e s ) [

OO0 ooooooooooogdg
Oo0oooooooooooogog
OO0 Do ooogogooooogdg
OO0 ooooogooooooogdg
OO0 ooooooooooooQgodg
OO0 Do ooogogogogooooogdg
OO0 oDoooooooooogoogdg
oo oooooooooooogodg
Ooooooooooooooogodg
OO0 oDoooogoooooogoogdg
Oo0oooooooooooogodg
Ooo0oooooooooooodg
OO0 oDoooogoogooooogogdg
Oo0oooooooooooogdg
Ooo0oooooooooooogodg
OO0 Do ooogogooooogogdg

O
O
OJ
O
O
OJ
O
O
O
O
O
O
O

Ooooooogogooooao
Oooooooooooaoo
OO0 ooDoogooooao
Ooooooogogooooao
Oooooooooooaoo
OO0 ooDoogooooao
Ooooooogooooaog
Oooooooooooaoo
Oooooooooooaoo
Oooooogooooaog
Ooooooogooooao
Ooooooooooooao
OOoooDoogooooao
Oooooooooooao
Oooooooooooaoo
OO0 ooDoogogoooao
Ooooooogogooooao
Ooooooooooooaoo
OO0 ooDoogooooao
Ooooooogogooooao
Oooooooooooaoo
Oooooooooooaoo
Ooooooogogooooao
Ooooooogoooooao
Oooooooooooaoo
OoooDoogooooaog
Oooooooooooao
Oooooooooooaoo
OO0 ooDoogogoooao
Oooooooooooao

OOoo0oooao
O0Ooo0ooT= O

OoooooogogQgoo
Oooo0ooogoQgoo
Oooooogogogao
Ooooooggoao
Ooooooogogoo
OooooogoQgogao
Ooooooggoao
OoooooogoQgoo
Oooo0oooogoo
Ooooooggoao

O

O 0Oo0Ooooo
OOoo0oooao
O0Ooo0oooao
O O0Oo0Oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0ooao
O Ooo0oooao
OOoo0oooao

(]

Oooooooogdg
Oooooooodg
O Oooooogdg
Oooooooogdg
OoooooooQgodg
OO0 ooooggdg
Oooooooggdg
Oooooooogodg
O o0Doooogg
Ooooooogdg
Oooooooogodg
Oooooooodg
Oooooogdg
Oooooooogdg
Oooooooodg
OOooooogdg
Oooooooogdg
Oooooooodg
O Oooooogdg
Oo0ooooogg
Oooooooodg
OO0 oooogdg
Ooooooogdg
OoooooooQgodg

A R i
o R R |
S i R |
O0Ooo0oo0ooao
O OooOoooo

O O
O O
O O

(107)

O
O
OJ

O
O

O Ooooo
O Ooooo
O O o0goao
O Ooooo
O 0Ooooo
O O0oo0ooo
O Ooooo
O 0Ooooo
O 0Ooo0ooo
O Ooogooo
O 0Ooooo
O 0Ooo0ooo
O Oogoao
O Ooooao
O 0Ooo0ooo
O 0O ogoao
O Ooooao
O Ooooo

oo oooooogdg
DO OooooooQgodg
Do 0T 0o oogdg

OO0 oDooooooooooogdg
oo ooooooooooogooQgodg
Oo0oooooooooooood
OO0 oooooooooox® godg
oo oooooooooooogdg
Oooooooooooooodg
OO0 oDoooogoooooogogdg
Oo0oooooooooooogdg
Oo0ooooooooooooQodg
OO0 oo ooogogooooogogdg

O Ooooao

O 0Ooo0ooo

Ooo0oo0ogao

JP 5816147 B2 2015.11.18

O

OO0 ooooooooooggog
Oo0ooooooooooQgog
OO0 oDoDoogogooooogogg
OT 0o oooooooooogdg
Oo0ooooooooooooQgodg

Ooooooooogoooao
OO0 oooooogogoao
oo oooooogooao
oo oooooogoooo

O

(]

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y
e e e e ey e s e e e e e s e s s [

bOoOoooo
OO OooOooo
OO O ooo
O oo ooo

Iy s e e e ey e e e sy s [
Iy sy ) ey ey [ [ e e s [y [
e s s e e e e e s e e e e e e s [ o

O Ooo0oooao
O 0Ooo0oooao
O O0Oo0ooogoao
O Ooo0oooao
O 0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oooo
O 0Ooo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0ooo0oao
O O0Oo0goooao
O Ooo0oooao
O 0Ooo0oo0ooao
O O0Oo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O O0Oo0ooogoao
O Ooo0oooao
O 0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O O0Oo0goooao
O Ooo0oooo
O 0Ooo0oooao
O 0Oo0oooao
O Ooo0oooao
O 0Ooo0oooao

O OO
[ Ry |
o R |

OoooooooooogogQgoao
Oooooooooooogoogooao
OO0 oDoooooooogQgogao
OoooooooooogogQgoo
OoooooooooogooQgoao
OooooooooooooOooao
OoooooooooogQgoao
OoooooooooogogQgoo
Oooooooooooogooao
Oooooooooooggoo
OoooooooooogogQgoao

Oooooooo0oooooogooao
Oooooooooooooogooao
OO0 Do ooo4QogooDooogoggogoao
Oo0ooooooooooogoggooao
OooooooooooooQgooo
Oo0oooooooooooooOgoOooao
OO0 ooooo4oooooogoggooo
Oo0oooooo0ooooogoQgooo
Oooooooooooooogooao
OO0 ooooo4oooooogoggogogoo

o Ooo0oooo

Do OoQgooo
OO0 ooooogQgogoo
OooooooogoQgoo
OoOooooooOooOoao
Oo0ooooogx® oo

Ooo0ooooogoQgogoo
OoooooooOoogoao
OOo0oooooggogoao
Ooo0ooooogogQgoo
OoooooooOooOoao
OO0 oooooggogo
ODOoo< oooogoogao
OoooooooQgoogoao
OOo0oooO x oogogogao
Oo0ooooogQgogoo
OooooooogoQgoo
OO0 oooooggogog

Ooooooo0ooooogogooao

Oooooooooooogod
OO0 oDooo4gogoooogd
Oooooooooooogdg
Ooooocooooooogod
OO0 oDooo4gogooooogd
Ooooooooooogdg
Oooooooooooogodg
OO0 oDoooo4ogooooogd
Ooooooogooooogdg
Oooooooooooogodg
OOoooooooooood
Ooooooogooooogd
Oooooooooooogd
Oooooooooooogod
Oooooo4gogoooogd
Oooooooooooogd
Ooooocooooooogod
OoDoDoDooogogoooogd
OooDooooooooogdg
Ooooocooooooogod
OO0 oDoDoo4gogooooogd
OooDooooooooogdg
Oooooooooooogodg

OooooooooooogoOooao

Oo0oDooo4gogooooogoggooao

(108)

Ooooooo0ooooogogooao
Oooooooooooogooao
Oo0DoDooo4Qogooooogoggooao

Oooooo4o0ooooogogooao

Oooooooooooogooao

Oooooooooooogogoogogoo

Oo0ooooogQgoao

Oooooo4o0ooooogogooao

O

OooooooQgoo
Oooo0ooogoo
Oooooogogoao

Ooooooo0ooooogooao

]

Oo0ooooooooooogoOooao

JP 5816147 B2 2015.11.18

O

Ooo0ooooogogQgoo
OoooooooQgoogoao
OOo0oooooggogaog
Ooo0ooooogQgoo
OoooooooOooOoao
OO0 oooooggogaog
Ooo0ooooogogQgoao
OoOooooooOooo
OO0 oooogogaog
O o0ooooogogoog
Ooo0oooooQgogoo

Ooooooo0ooooogoggooao
Ooooooo0oooooQgooao
Oo0ooooooooooogoOooao
Ooooooo0ooooogogooao
Oooooooooooogooao
OooooooooooogoOooao
Oo0oDooo4ogooooogoggooao
Ooooooo0ooooogoQgooao
Oooooooooooogooao
OO0 oDooo4dgooooogogogoao
Ooooooo0ooooogooao
OoooooooooooQgooao

10

20

30

40

50



Iy e e e ey e e R e s s [y

Oooooocoo0oooo o0 oo oo o0 o0 oD o oo oo oD oDoD oo oo oD oo o0 oo oDoooooooog
e s e e e e e e ) e e e [ A (|
e s e e e e e ) I s
) s ey s ) I
e s e e e e e e e e s e s e A

oo oooooooooogodg

OoOooooo40oooooo4o0 oo ooo oo oDooooooooogdg

O

Ooooooooooooodg

Ooooooooo0ooooo oD oDoDoooo0oDoooogoooao
OO0 oDooggUoooDooU U UoDoDooUgUUoDoDooogogogooao
OOo0ooooooooooo oD oDoDoooooDoDooogoooao
Ooo0oooooooooooooDoDoDooooDoDoDooogogoooao
OO0 o0oDoodUooDoDooddUooDooUoodooDoogoggogoooao
OOo0oooooooooo4o0Dooooo4o0ooDooogoggoooao
Oo0oooooooooooo0Doooooo0ooDoooogooooao
Oo0oooooooooooooooooooooooogogoooao
OO0ooooogooooo4o0Dooooo4o0DooDooogoggoooao
Oo0ooooooooooo0DooDooo4o0ooDoooogoooao
Oo0oooooooooooo0oooooooooooogoooao
O0oooo0oUooooooDoooDoooo4gooDoogoggoooao
Oo0oooooooooooo0DooDooo4o0DooDoooogogoooao
Oo0oooocoooooooo0oooooo0oooooogogoooao
OO0o0oDoo0oUoooooUoDoooDooUoo4UooDooggogoooao
Oo0oooooooooo4o0Dooooo4o0DooDoooogoooao
Oo0oooooooooooo0DooDoooo0oooDoooogogoooao
OO0 o0ooodUoooDooUdUooDooUoo4dooDoogoggoooao
OOo0oooooooooo4o0DooDooo4o0ooDooogogogoooao
Oo0oooooooooooo0ooDoooo0ooDoooooooao
Oo0oooooooooooooooooooooooogoooao
OOo0ooDoooooooo4o0Doooooo4o0ooDooogoggoooao
Oo0oooooo0oooooo0ooDoooo0ooDoooogogoooao
Oo0oooooooooooo0Doooooooooooogogoooao
OO0ooDooogUooooo4o0oooooo4o0DoDoDooogoggoooao
Oo0oooooo0oooooo0Dooooo4o0ooDoooogoooao
OoOo0oooooooooooo0oooooooooooogogoooao
OO0 ooo0oUoooooUoDoooDooUoogooDoogoggoooao
Oo0oooooo0oooooo4o0DooDooo4o0DooDoooogoooao
Oo0oooooooooooo0oooooo0ooDoooogogoooao
OO0 oDoodUooooooUdDUooDooUoo4dooDooggoooao
Oo0oooooooooo4o0DooDooo4o0ooDoooogoooao
Oo0oooooooooooo0oooooo0ooDoooogogoooao

OoooDooooooogoogodg

O

Oo0oooooooooodg

Oooooooooooodg

Ooooooooogooog

(]

Ooooooooooogod

Ooooooooooogodg

Oo0ooooooooood

Oo0oDoogogooooogod

Ooooooooooogodg

Oo0oooooooood

Oo0oDooogoogoooogod

(109)

Ooooooooooogodg
Oo0ooooooooodg
Oo0DoDoogogogoooogod

Ooooooooooogodg

Oo0ooooooooodg

Ooooooooogogoog

O

Ooooooooooogodg

Oo0ooooooooodg

Oo0oooocooooood

JP 5816147 B2 2015.11.18

Oooooogoooooogod
Ooooooooooodg
Oo0oooooooooOod
OooDoogogooooogod
Ooooooooooodg
Oo0oooooooood
OooDoogogogoooogod
Ooooooooooogodg
Oo0ooooooooodg
Oo0DoDoogogoooogod
Ooooooooooogodg
Oo0ooooooooodg

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y
e e e e ey e s e e e e e s e s s [
1 ey e s e ey e e e s s [y

Oooooooo oo ooo o ooDooooooooao
OO0 oooo4QooDoooo4gooUooDoDoogogogoooao

O Ooo0oooao
O 0Ooo0oooao
O O0Oo0ooogoao
O Ooo0oooao
O 0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oooo
O 0Ooo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0ooo0oao
O O0Oo0goooao
O Ooo0oooao
O 0Ooo0oo0ooao
O O0Oo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O O0Oo0ooogoao
O Ooo0oooao
O 0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O O0Oo0goooao
O Ooo0oooo
O 0Ooo0oooao
O 0Oo0oooao
O Ooo0oooao
O 0Ooo0oooao

Ooooooooooooooooooooooodg
OO0 ooo4dodoooooUoooDoogoggogoooogod

Ooooooogogoooao
Ooooooooogooao
OO0 oooogogooao
Ooooooogogooao
Ooooooogoogoooo
OoOooooooogooOooOoao
Oooooogogooao
Ooooooogogogooao
OooooooogoogogoOooOoao
Oooooogogooao
Ooooooogogogoooao
Oooo0oooogoogooao
OOooooogogooao
OoooooogoQogooao
Oooooooogooooao
OO0 oooogQgooao
Ooooooogogogooao
Oooooooooooao
OO0 oooogogooao
OooooogoQgooao
OoooooogooQgooo
OoOooooooogogoOooOoao
Oooooogogooao
OoooooogogoQogooao
Oooooooogoogooao
OOooooogogooao
OoooooogogoQogooao
Ooooooooogooao
Ooooooggooao
OoooooogogoQogooao
Ooooooooogoooao
OO0 oooogogooao
Ooooooogogogooao
Oooooooogoogoooo

OoOoooood
OoOoo0oood
OOoo0oooogod
OOooooogod
OoOoo0ooood
O0Ooo0Ooood
OOoo0oooogod
OOoo0oood
OoOooO0oood
= O 0O o0o0go
Oooog W

O o0Oooo

OOoooood
OOoo0ooood
O 0O0oooodg
OOoo0ooood
OOoooood
O O0Ooo0ooood
OOoooood
OOoooood
OOooOooood
O Ooooood
OOooooodg
OOoo0ooood
O O0Oo0ooood
OOooooodg
OOooOooood
O 0O0oOooood
OOooooodg
O Oooooodg
O 0O0o0ooood
O Ooooood
OOoooood
OO0Ooo0ooood
OO0Oooood
O Ooo0ooood
OOoo0ooood
O Oooooodg
OOooooodg
OOooOooood
O O0Ooooood
O Ooo0oooodg

Ooooooogogoo
OooooooQgogoo
OO0 oooogogao
Ooooooogogo
OooooooQgogoo
OooooooogooOgoao
Oooooogogao
OooooooQgogoo
Oooooooogoogoao
Oooooogogao
OooooooQgogoo
OooooooQgoogoao
OO0 oooogogao
OooooooQgogoo

O o0Oooo

O Oooo

O oOooo

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

[ |

OoOoo0ooood
oo+ oOo0ogo
OOoooood
OoOoo0oood
OOooooogod
OoOoooood
OoOoo0ooood
O0Ooo0oooogod
OOoooood
OO oOoogo+"+ o

(110)

O O
O O
O d

OoooooOoogao
Oo0ooogo-gogao
Ooo0oooQgogoao
OoooooQgogoao
OO0 ooogo-gogao
OooooQgogao
Ooo0oooQgogoao
OooOooooOoogoao
Ooooogogao
OoooooQgogao
OooOooooOoogao
OoOoooogogogao
Ooo0oooQgogoao
OoooooOoogoao
OOo0ooogogogao
Oo0oooQgogao
OoooooOoogao
OOo0ooogo-gogao
OoooooQgogao
OooOoo0ooood

O
O
O
O
O
O

O
O
OJ
O
O
O

|

Oo0Ooo0Ooood

JP 5816147 B2 2015.11.18

O Ooo0oooao
O 0Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao
O 0Ooo0oooao
O 0Ooo0ooo0oao
O Oo0oooao
O Ooo0oooo
O 0Ooo0oooao
O O0Oo0oooao
0 Y . o
O 0Ooo0oooao

O
O
O
O
O
O
O
O
O
OJ
O
O

OooOoo0oood
OOoo0ooodg
OoOoo0ooodg
Oo0Ooo0oood

10

20

30

40

50



Iy e e e ey e e R e s s [y

Ooo0ooooooo0 oo oo o o0 oo oDoo0o o0 oD oD oo oo oo ooogoooo
e e e [ e e e sy e e ) s e Y
I ey e e s e s e
Iy [y R
e e s e [ e e ey e e [ e ) s e Y

O Ooo0oooao
O 0Ooo0oooao
O O0Oo0ooogoao
O Ooo0oooao
O 0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oooo
O 0Ooo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0ooo0oao
O O0Oo0goooao
O Ooo0oooao
O 0Ooo0oo0ooao
O O0Oo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O O0Oo0ooogoao
O Ooo0oooao
O 0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0ooOoo0oao
O Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O O0Oo0goooao
O Ooo0oooo
O 0Ooo0oooao
O 0Oo0oooao
O Ooo0oooao
O 0Ooo0oooao

Oo0oooooooooood

OO0 ooDoogogogogoooogod

Oooooooooooodg

Oooooooooooodg

OO0 oooogogogoooogod

oo oooooooooogodg

OO0 oDooooooooogg
OO0 ooooooooooQgng
OO0 O0DoDoogoggogoooogg
OO0 oooooooooogg
OO0 ooooooooooQgg
OoooooooooooOgodg
OO0 oDooooogooooogg
OO0 ooooooooooQgg
OoooooooooooOgodg
OO0 Oooooogogogoooogg
OO0 ooDoooooooogg
OO0 oooooooooogg
OO0 oo oDoogoggogoooogg
OO0 oo oooooooogg
OO0 ooooooooooQgog
OO0 OoDoooogoggogoooogg
OO0 oDooooooooogg
OO0 ooooooooooQgg
OO0 0o oDoogoggogoooogg
OO0 ooDoooooooogg
OO0 ooooooooooQgg
Ooooooooooooogodg

oo oooooQooooodg
OO0 oooooooooodg
OO0 oo ooogog4Qgooood
OO0 oooooQgoooodg
OO0 oooooooooodg
Oo0ooooooo0oooood
OO0 ooooogoQgoooodg
oo oooooogooooodg
Oo0oooooooooood
OO0 ooooogog4Qgoooodg
oo oooooQooooodg

Ooooooooooooodg

OoooDooooooogoogodg

Oo0oooooooooodg

Oooooooooooodg

Oo0oooooooooood

Ooooooogoooooogodg

Oooooooooooodg

Oo0oooooooooood

Oo0oooogogogogoooogod

Oo0oooooooooodg

Ooooooooooood

Oooooooooood

OO0 oDoDoogogogogoooogod

OoDoooogoggogooood

(111)

oo oooooooooodg
Ooooooooooood
OO0 oo oogogooooogod

Oooooooooood
Oooooooooood
OO0 oDoogoggogoooogod

Oooooooooooodg

Oooooooooood

Oooooooooooodg

Ooooooooooodg

OoooDooooooogoogoodg

Ooooooooogoooogoo

OoDooooogoooooogodg

Oooooogogoooodg

Oooooooooooodg

Oooooooooood

Oo0oooooooooood

Oooooooooood

JP 5816147 B2 2015.11.18

Oo0oooogogogoooogodg
Oooooooooooodg
Ooooooooooood
OO0 oooogogogogoooogodg
Oooooooooooodg
Oooooooooooodg
OO0 ooDoogogogooooogod
Oooooooooooodg
Oooooooooooodg
OO0 ooDoogogogogoooogod
Oo0oooooooooogodg
Oooooooooooodg

Ooooooogoooogdg
Oooooooooooogodg
Oooooooooooodg
OoDooooogoooogdg
Oooooooooooogdg
Oooooooooooodg
OO0 oDooo4gogoooogdg
Oooooooooooogdg
OooooooooooOodg
OO0 oDooogogogooooogdg
Oooooooooooogdg
OoooooooooooQgodg

Oooooogoggogooood
Oooooooooood
Oo0ooooooooood
OoDoooogogogogooood
Ooooooooooodg
Oooooooooood
Oo0Dooogoggooood
Ooooooogooood
Oooooooooood
OO0 oDoogoggogooood
Ooooooogoooodg
Oooooooooood

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y
e e e e ey e s e e e e e s e s s [
1 ey e s e ey e e e s s [y

Ooooooooo0 oo oo o o0 oo oo oD oD oo oo ooooogog

OO0 ooooogoggoooo

Ooooooooooooogogogoooao
OO0 oDoDoo4gogooooogogooao

OooooogoQgdg
OooooooQgdg
OOo0ooooogogdg
Oooooogogdg
OooooooQgdg
OO0 o0oooogogdg
OOooooogogdg
OoooooogooQgdg
OoOoo0oooodgadg
OOooooogogdg
OoooooogoQgdg
OoOoooooQgdg
OOoooooggdg
OoooooogQgdg
Oooo0oooQgdg
OOooooogogdg
OooooogoQgdg
OooooooQgdg
OO0 oooogogdg
Oooooogoggg
OooooooQgdg
OoOoo0oooodgadg
OOooooogogdg
OoooooogooQgdg
OoOoo0oooodgdg
OOooooogogdg
OooooogoQgdg
OoOoo0ooooQgdg
OOoooooggdg
OooooogQgdg
Oooo0ooooQgdg
OOoooooggdg
OooooogQgg
Oooo0oooQgdg

OO0 o0ooDoogogooooog4gooooogdg

OoooooQgogoao

Oooooogogooao
Ooooooogoogogoao
Ooooogogoao
Ooooogogoao
Ooooooogogooao

O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooo0ooooaog
O Ooo0oo0oooao
O O0Oo0ooooog

O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

OooooooOoogoao

O O0ooo

OoOooo0oogooodg

O o0ood

|

Oooooogogao

O Oooo

OoOoo0oooaog
OOoo0oooao
O0Ooo0oooog
OOoo0oooaog
OOoo0oooao
O0Ooo0Ooo0ooa.o
OOoo0oooaog
OoOoo0oooo
O0Ooo0oooao
O0Oooooog
OoOoo0oooaog
O0Ooo0oooa.o
O0Ooo0oooog
OoOoo0oooog
O0Ooo0oooao
OO0Oo0oooog
OOoo0oooaog
OOoo0oooao
O0Oo0Oo0ooao.o
OOoo0oooaog
OoOoo0oooaQo
O0Ooo0oo0ooao
O0Ooo0oooog
OoOoo0oooo
O0Ooo0oooao
O0Ooo0oooog
OOoo0ooooo
O0Ooo0oooao
O0Oo0oooog
OoOoo0oooaog
OOoo0oooao

OoooooQgoogoao

O Oooo

OoOooo0oogoood

OO0Doooogoogdg
OOooooogogdg
OooooooQgg
OoOoo0oooodgadg
OOoooooggdg
Ooooooogg
OoOoo0oooodgadg
OOooooogogdg
OooooooQgg
Oooo0ooodgdg
OOoooooggdg
OoooooQgdg
Ooo0oooQgg
OO0 oooogoogdg
Oooooogogg
Oooo0oooQgdg
OoOoo0oooodgadg
OOooooogoogdg
OooooooQgdg
OoOoo0oooodgadg
OOoooooggdg
OooooooQgg
OOoo0oooQgadg
OOooooogogdg
OooooooQgdg
Oooo0oooQgdg
OO0oo0oooogogdg
Oooooogdg
Oooo0oooQgdg

O o0ood

]

[

Oooooogogaog

O Oooo

OoooooQogogoao

O Oooo

OooooocOoogao

O 0Oooo

Ooooogogaog

O Oooo

OoooooQogogoao

O Oooo

OoooooOooOgoao

O O0ooo

O0Ooo0oooogod
OOoooood
OoOoo0oood
OOooooogod
OoOoooood
OoOoo0ooood
O0Ooo0oooogod
OOoooood
OoOoooood
Oo0Ooo0Ooood
OOoo0oooogod
OOoooood
Oo0Ooo0Ooood
OOoo0oooogod
OOoooood
OoOoo0oood
OOooooogod
OoOoooood
OoOoo0oood
O0Ooo0oooogod

O O oo

(112)

O Oooo
O O0ooo
O Ooogo

[ |
O O
O d

O
O
O

O Oooo

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

O O0ooo

O o0ood

O

[

O Oooo

O Oooo

O 0ooo

JP 5816147 B2 2015.11.18

OOoooood
OoOoo0oood

O
OJ
O
O

O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O O0ooo
O Oooo
O Oooo

O

O

O

O

O d
[ |
[ |
O d
[ |
[ |
O d
O O
[ |
O d
O d
O O

O
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



Ly s ey e e e s e e e e e sy e
L [ [ e [ e A A |
e e e e e s e e e e e [ s e s Y [
Iy e s e e e e [ e [ s s [y |
Iy s [y
e e s e e e s e e e e [ s e s Y [

OO0 oooooooooogogog
oo ooooooooooQg-g
OO0 o0DoDoogoguooooogogdg

OooDoooooooogogao

Oooooo4o0ooooooooooogg
Ooooooo0oooooooooooQgodg
OO0 oooodooDooog4ggooooogogdg
Oooooo4o0ooooooooooogoogg
Ooooocoo0ooooooooooogoQgodg
OooooooooooooooooooOodg

OoooooooooooQgoogoao

Oooooooooooogooodg

OooDoooooooogogoao

OO0 oooooooooogoggog
oo ooooooooooQgog
Oo0ooooooooooogdg
OO0 ooooooooooggog
oo ooooooooooQgog
Ooooooocoooooogdg
OO0 o0oooogogooooogoggog
oo ooooooooooQgog

OooooooooooQgogoao

OooooooooooOooOgao

OooDoooooooogogao

Ooooooogogogoooao

OoOoo0oooogd

OooooooooooQgogoao

Ooooooo0oooooooooooQgdg
OoooooooooooooooooQgodg
Oooooo4odooooogogooooogoggg
Oooooo4o0ooooooooooogQgdg
OooooooooooooooooooQgodg
Oooooo4dooooog4gogooooooggg
Oooooo4o0ooooooooooogQgg
Oooooooo0oooooooooooQgodg
OoDoooo4doooooggogoooooggdg
Oooooo4o0ooooo4oooooogogg
Oooooooo0oooooooooooQgodg
Oo0Do0oooodooooog4ggoooooogg

OooooooooooOgoogoao

OooDoooooooogogoao

Oo0oooooooooodg

Ooooooooooood

SO Oo0oo0oo0goodg

O 0Ooo0ooo

OO0 oDoDoogogogogoooogod

DO 0o oooog
Ooo0oooooooooogogg
Ooo0ooooooooooQgog
OO0 oDoDoogoguooooogogg
OO0 oooooooooogoggog
Ooo0ooooooooooQg-g
OO0 0o oogogooooogogodg

O Ooogoo

(113)

oo oooooooooodg
Ooooooooooood
OO0 oo oogogooooogod

Oooooooooooodg

Oooooooooooodg

OoooDooooooogoogoodg

OoDooooogoooooogodg

Ooooooo0oooooogooooogdg
OoooooooooooooooooQgodg
Oo0oooooooooooooooooOodg
Ooooooo0oooooog4ogooooogdg
Ooooooo0oooooooooooQgdg
OooooooooooooooooOgodg
OOo0ooDooo0ooooooggogoooogdg
Ooooooo0ooooooooooogdg
OoooocooooooooooooOgodg
OOo0ooDoo4o0ooooogog4gogoooogdg
Ooooooo0ooooooooooogdg
OoooocooooooooooooQgodg
OO0 o0ooDoo4dfdooooogog4gogoooogdg
Ooooooo0oooooooooooogdg
Ooooooo0ooooooooooQgdg

OO0 oooooooooogogog
oo ooooooooooQgog
Oo0ooooooooooogadg

Oooooooooooodg

Oo0oooooooooood

JP 5816147 B2 2015.11.18

Oo0oooogogogoooogodg
Oooooooooooodg
Ooooooooooood
OO0 oooogogogogoooogodg
Oooooooooooodg
Oooooooooooodg
OO0 ooDoogogogooooogod
Oooooooooooodg
Oooooooooooodg
OO0 ooDoogogogogoooogod
Oo0oooooooooogodg
Oooooooooooodg

b oo ooooogogogooooog
b O oo ooooOoooooog
OO oo oooooooooo
OO0 ooooogoooooogoggg
oo oooooooooogoQgg
Ooooooooooooogog
OO0 oDooogogooooogoggg
OO0 oDooooooooogogg
oo ooooooooooQgo-g
OO0 o0ooDoogogooooogogg
OO0 ooDoooooooogoggog
oo ooooooooooQg-g

10

20

30

40

50



Iy e e e ey e e R e s s [y

]

[y I ) ey ey [ R e [ I [ |

(]

O
O

(]

e e e e ey e s e e ) Y Y I Y
ey ey e e e ey e s e e Y Iy

O

()

Iy ey I [y
e s e s s e e s ey e e e A e s e s Y [

O 0Oooo
O 0Oooo
O oOood
O oOooo

oo oooooogooao
Ooooooooogoooao
OO0 ooooogogoao
oo oooooogooao
oo oooooogooo
OoooooooogoogooOoao
OO0 oooooogoogooao
oo oooooogooo
Ooooooooogoogooao
OO0 oooooogogooao
oo oooooogooao
Ooooooooogoogooao
OO0 ooooogoogogoao
oo oooooogooao
Ooooooooogoogooao
OO0 oooooogogoao
oo oooooogoogooao
Ooooooooogoooao

OOoo0ooood
OoOoo0ooood
O0Ooo0oooogod
OOooooogod
OoOoo0ooood
O0Ooo0Oo0oood
OOoo0oooogod
OOoo0ooood
Oo0Ooo0Ooood
OOoo0oooogod
OOoooood
Oo0Ooo0oood
O0Ooo0oooogod
OOoooood
OoOoo0oood
OO0Ooo0oooogod
OOoo0ooood
OOoo0ooood
O0Ooo0oooogod
OOoo0oooogod
OOoooood
O0Ooo0Ooood
O0Ooo0oooogod
OOoo0ooood
O0Ooo0Ooood
OOoo0oooogod
OOoo0ooood
OoOoo0ooood
O0Ooo0oooogod
OOoo0ooood
OoOoo0oood

Oooooogdg
Oooo0ooodg
OOo0o0oooogdg
OoOoo0oooogdg
OooOoo0ooooOodg
OooOoo0ooood

I R

O 0Ooo0oooo
O 0Ooo0oooo
O O o0gooo
O 0Ooo0goooo
O 0Oo0oooo
O 0Oo0oooao
O Ooo0goooo
O 0Ooo0oooo
O 0Oo0ooOooao
O Oo0gooo
O 0Ooo0oooo
O 0Oo0oo0ooao
O Oogooo
O 0Ooo0oooo
O 0Oo0oooo
O O oQgooo
O Ooo0oooo
O 0Ooo0oooo
O 0O o0Ogooo
O Ooo0goooo
O 0Ooo0oooo
O 0Oo0ooOooao
O Ooo0gooo
O 0Ooo0oooo
O 0Oo0oooao
O OooOgooo
O 0Ooo0oooo
O 0Oo0oo0ooao
O OoOgooo
O 0Ooo0oooo
O 0Oo0oo0ooo
O O oOgooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

I R

OOoo0oo0oogao

Oo0Oo0ooodg

|

O O

Oo0Oo0ood

O0Oo0oo0ood

O Ooo0oooo
O0Ooo0oooaoo
O0Oo0oo0ooao
O Ooo0oooo
O0Ooo0oooaoo
O0Ooo0oo0ooao
O Ooo0oooo
O0Ooo0ooooo
O0Ooo0oo0ooao
O Ooo0oooo
OOoo0oooaoo
O0Ooo0oooaoo
O 0Oo0Oooo
OOoo0oooao
O0Ooo0oooaoo
O 0Oo0oo0ooao
O Ooo0oooao
O0Ooo0oooaoo
O 0Oo0oo0ooao
O 0Ooo0oooo
O0Ooo0oooaoo
O0Ooo0oo0ooao
O 0Ooo0oooo
O0Ooo0ooooo
O0Ooo0oooaoo
O 0Ooo0oooo
OOoo0ooooo
O0Ooo0oo0ooao

OoOoo0oood

O
O
O
O
O
O

OO0Oo0oood

O 0Oo0ooOoo
O OooOooo
O Ooooo
O 0Oo0ooOoao
O OooOooo
O Ooooo
O 0Ooo0ooo
O OoOooo
O Ooooo
O 0Ooo0ooao
O 0OoOooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O Ooooo
O Ooo0ooo
O 0Oo0ooOoo
O OooOooo
O Ooooo
O 0Ooo0ooo
O OoOooo
O Ooooo
O 0Ooo0ooo
OO oOooog

O
O

O

O 0o oooogogdg
OO0 ooooogoggg
O oo oooogoQgdg
Ooooooooogoogooao
OO0 oooooogogogogoao
oo oooooogoooao
Ooooooooogoogooao
OO0 oooooogogogoao
oo oooooogogooo

O
O
O

O

JP 5816147 B2 2015.11.18

O
O
O
O
O
O
O
O
O
O
O
O

Oooo0ooodQgooao
Oo0oooogodogooao
OoooooodQgooao
OoooooodQgooao
OO0 oooogodogoao
Oooooodgooao
OooooooQgooao

O 0Oo0oooao
O Ooo0oooao
O 0Ooo0oooao

O Ooooo
O 0Ooo0ooo

O 0Ooo0goooo
O 0Oo0oooo

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y
e e e e ey e s e e e e e s e s s [

Oo0oooooo oo ooo0 oD oDoDooo0oooDooogoooao
Oo0oooooooooooo o oo ooo0oooDooogoooao
OO oogoUoooDoDooUU U oDoDoo4ddooDooogoooao

Ooooooogoo
OooooooQgoo
OO0 oooogogaog
Ooooooogoo
Oooooooogdg
OoOooooooadg
Ooooooogdg
Oooooooogg
Oooooooodg
OOooooogdg
Oooooooogdg
Oooooooodg
OOooooogdg
Ooooooogg
OoooooooQgog
OO0 oooogdg
Ooooooogdg
Oooooooogodg
OO0 oooogg
Ooooooogdg
Oooooooogodg
Oooooooodg
Oooooogdg
Oooooooogdg
Oooooooodg
OOooooogdg
Ooooooogg
Oooooooodg
O Oo0ooooogdg
Ooooooogg
Oooooooodg
OO0 oooogdg
Ooooooogdg
Oooooooogodg

Oo0oooooo0oooDooooooooogodg

Oo0oooooooooDooooooooodg

Oo0ooDooogooooDoogogoooooogodg

OOoooood
OoOoo0ooood
O O0Oo0oooogod
OO0Ooo0ooood
OOoo0ooood
OO0Oo0oo0oo0ood
OO0Ooo0ooood
OoOoooood
OO0Ooo0oo0oood
OO0Ooo0oooogod
OoOoo0ooood
O0Ooo0oo0oood
O O0Oo0oooogod
OOoo0ooood
OoOoo0oo0oood
O O0Oo0oooogod
OOoo0ooood
OOoo0ooood
O O0Oo0oooogod
OO0Ooo0ooood
OoOoo0ooood
O0Ooo0oo0oood
OOoo0ooood
OOoo0ooood
O0Ooo0oo0oo0ood
O O0Ooo0oooogod
OOoo0ooood
O0Ooo0oo0oood
OO0Oo0oooogod
OOoo0ooood
OoOoo0oo0oood
O 0Oo0oooogod
OOoo0ooood
OoOoo0ooood

O Ooooo

O oOoooo
O o0Ooo0ooo
O 0Ooooog
O oOoooo
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O oOoooo
O o0Ooo0ooao
O 0Ooooog
OoOoooo
O o0Ooo0ooo
O 0Ooooog
O oOoooo
O o0Ooo0ooo
O O0Oooo
O oOoooo
O o0Ooooo
O 0Ooo0ooao
O oOoooo
O oOoooo
O 0Ooo0ooao

O Ooo0ooooao
O Ooo0ooooao
O O0Oo0ooooog
O Ooo0ooooao
O OoOo0ooooaoo
O O0Oo0oo0oooao
O Ooo0ooooaog
O Ooo0oooooo
O 0Ooo0oo0oooao
O 0Ooo0ooooaog
O Ooo0ooooaoo
O 0Ooo0oo0oooao
O O0Ooo0ooooaog
O Ooo0ooooaoo
O 0Ooo0oo0oooao
O 0Oo0ooooaog
O OoOo0ooooao
O Ooo0ooooo

O 0Ooooo
O 0Ooo0ooao
OO oO0ooo
O 0Ooooo
O 0Ooo0ooao
O 0Oo0oo0oo
O 0Ooooo
O Ooooao
O 0Oo0ooao
O 0Ooooo
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooooo
O 0Ooo0ooao
O 0Oooo
O 0Ooooo
O 0Ooo0ooao
O 0OoO0ooo
O Ooooo
O 0Ooooo
O 0Oo0oo0oao
O 0Ooooo
O 0Ooooo
O 0Oo0ooao
O 0Ooooo
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooooo
O 0Ooo0ooao
O 0Oooo

O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0ooo
O Oooo
O Oooo
O 0ooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Ooo

O 0Ooo0ooo

Ooo0oogao

O Ooooo

O 0Ooooo

O 0Ooo0ooo

O Ooogooo

O 0Ooooo

O 0Ooo0ooo

O Ooogoo

O 0Ooooo

O 0Ooo0ooo

O Oooo

(115)

O oOooo
O 0Ooo
O 0Oooo

O oOooo

O o0Oooo

O Oooo

OO0Oo0Oo0ooog
O0Ooo0oooao
O0Ooo0oooaoo
O0Oo0Oo0ooa.o
OOoo0oooaog
O0Ooo0oooaoo
O0Ooo0Oo0ooao
O0Ooo0oooaog
O0Ooo0oooaoo
O0Ooo0oo0ooao
O0Oo0oooaog
O0Ooo0oooao
O0Ooo0o0ooao
O 0Oo0Oooog

O 0Oooo

O
O
O

O
O
O

O 0Oooo

O 0Ooo

JP 5816147 B2 2015.11.18

O oOooo
O o0Oooo
O 0Oooo
O Oooo
O o0Oooo
O o0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
OO oo
O oOooo
O 0Oooo

OOoo0oooao
O0Ooo0o0ooao

O Oooo
O 0Oooo

|
O O
O O
|
O O
O O
O O
O O
O O
O O
O O
O O

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y

OO0 ooooogoggoooo
oo oooooQgoooo
Oooooooogooooao
OO0 ooooogoggoooo

e e e e e ) ey e s e R
e [ e ey e s e B
Iy [ ey Ry e e sy B [
e e e e e e ey e s e R s

O
O
O
O
O
OJ
O
O
O
O
O
O
O

Ooooooogogogoao
Oooo0ooogoogogoao
Ooooogogoao
Oooooogogoao
Ooooooogoogooao
Oo0Dooogogoao
Ooooooogogoao
Ooooooogogogoao
Oooo0oocoogogoao
Ooooogogoao
Ooooooogogogoao
Oooo0oocoogooao
Ooooogogoao
Ooooooogogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogogooao
Ooooooogoogooao
OOo0ooogogoao
Ooooooogogooao
Ooooooogoogooao
OooOoo0oocoogogoao
Ooooogogoao
Ooooooogogogoao
Oooo0oocoogooao
Ooooogogoao
Ooooooogogooao
Oooo0ooogoogogoao
Ooooogogoao
Ooooooogogogoao

OOo0oooooo0ooDooooooooogooao
Oooooooooooooooooogooao
OO0 o0oDoo4gdgooDoDooggooooogogooao
Oo0oooDooo0ooooooooooogooao
OOo0ooooooooooooooooogooao
OO0 0o oodooDoDoodogoooogogogoao
OOo0ooooo0ooDooooooooogooao
Oo0oooooo0ooooooooooogooao
Oo0ooooooooooooooooogoOooao
OOo0ooDooooooooo4ogooooogogogoao
OOo0oooooo0ooooooooooogooao
Oooooooooooooooooogooao
OO0 o0ooDooogoooooggogoooogogogoao
OOo0oooooo0ooooooooooogooao
Oooooooooooooooooogooao
OO0 o0ooDoodoooooggooooogogogoao
OOo0oooooo0ooooooooooogooao
Oo0oooooo0ooooooooooogooao
OO0 0o oodooDoDooggooooogogooao
OOo0oooDooo0ooDooooooooogooao
Oo0ooooooooooooooooogooao
OOo0ooooooooooooooooogoOooao
OOo0ooooooooooogooooogogooao
OOo0ooooooooooooooooogooao
OOo0oooooooooooooooogooao
OOo0ooDooogooDooo4ggooooogogogoao
OOo0oooooo0ooDooooooooogooao
Oooooooooooooooooogooao
OO0 o0ooDoogogoooooggooooogogogoao
OOo0ooooo0ooooooooooogooao
Oo0ooooooooooooooooogooao

O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo

O oOoooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O oOoooo
O 0Ooo0ooao
O Ooooo
O oOoooo
O oOoo0ooo
O Ooooo
O oOoooo
O oOoooo
O O0Oooo
O oOoooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O oOoooo
O 0Ooo0ooao
O Ooooo
O oOoooo
O oOoooo
O Ooooo
O oOoooo
O oOoo0ooo
O O0Oooo

O O0ooo

O oOood

O Oooo

O Oooo

O o0ood

O Oooo

O Oooo

O O0ooo

O Oooo

O Oooo

O 0Oooo

O Oooo

(116)

O O
0O O
O d

O Oooo
O O0ooo
O O oo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O

O

|

JP 5816147 B2 2015.11.18

Oooo0oooQgdg
O0ooooogoogdg
Ooooooogogg
OooooooQgdg

e A s e e e e s [y [
OO0 oooooo0ooDooo oo oooogogog
OoOo0ooooooo0 oo ooo o0 ooooogogoQgo-g

O oOooo
O 0Oooo

10

20

30

40

50



e I

Ooo0oooodgooao

Ooooooo0ooooooooooooooooooogooOoao
OOo0DoOooDoo4odooooo4gooDooo4gogooooodg
Ooooooo0oooooo0oooDooooooooodg
Ooooooo0ooooooooDooooooooodg
OO0 o0ooDood0dooooooddoooDooo4gogoooood

Oooooogogooao
Ooooooogoogogoao
Ooooogogoao
Ooooogogoao
Ooooooogogooao
OooOoo0oooogoogooao
Ooooogogoao
Ooooooogogooao
Oooo0ooooogooao
Ooooogogoao
Oooooogogogoao
Ooooooogoogooao
Ooooogogoao
Ooooogogooao
Oooo0oooOgogogogoao
Ooooogogoao
Ooooooogogooao
Ooooooogogooao
OO0 ooogogoao
Oooooogogogoao
Ooooooogogogooao
OooOoo0ooogoogooao
Ooooogogoao
Oooooogogogoaoo
Oooo0oooogoogogoao
Ooooogogoao
Oooooogogooao
Oooo0ooogoogoao
Ooooogogoao
Oo0o0Ooe ooOoogooag
Ooooooogoogoao
Ooooogogoao
Oooooogogooao
Ooooooogogogoao

O
O
O
O

Oo0o0ooogdgogooao

Oo0oooogodQgooao

Ooo0oooodQgooaoo

OOo0oooogdogoao

O Ooo0oooao
O0Ooo0oo0ooao
O Oo0oooao
O Oooooao

Oooooogd
OooOoo0ooooOod
OOoo0oooogd
OoOoo0oooogd
Oooo0oood
OoOoo0ooood
OoOoo0oooogd
OoOoo0ooogod
OooOoo0ooood
OOoo0oooogd
Oooooogod
OooOoo0ooood
OoOoo0oooogd
Oooooogod
OooOoo0ooood
OoOoo0oooogd
OoOoo0oooogd
Oooo0ooood
OOoo0oooogd
OoOoo0oooogd
OOoo0oood
OoO0Ooo0ooood
OoOoo0oooogd
Ooooooogod
OoOoo0ooood
OoOoo0oooogd
OoOoo0oooogod
OooOoo0ooood
OoOoo0oooogd
OoOoo0oooogod
OooOoo0ooood
OoOoo0oooogd
OoOoo0oooogd

O 0Ooo0oooo
O 0Ooo0ooo
O O ogogo
O Ooogoo
O 0Ooo0gooo
O 0Oo0ooo
O Ooogoo
O 0Ooo0gooo
O 0Ooo0gooo
O Ooogoo
O 0Ooogoo
O 0Ooo0ooo
O O ogoo
O Ooogoo
O 0Ooo0gooo

O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo
O 0Ooo0ooo
OO ogoo
O 0OooQgoo
O 0Ooo0ooo
O O ogoo
O 0OooQgoo
O 0Ooo0ooo
O O Qoo
O Ooogoo
O 0Ooo0ooo
O O oQgogo
O Ooogoo
O 0Ooooo
O 0Oo0ooo
O OooQgoo
O 0Ooogoo
O 0Ooo0ooo
O Ooogoo
O Ooogooo
O 0Ooo0gooo
OO ogoo
O Ooogoo
O 0Ooo0gooo
O O oQgogo
O Ooogoo
O 0Ooo0ooo

(117)

ooao

O

O 0Ooo
O 0Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Ooo
O Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo

|

JP 5816147 B2 2015.11.18

ogoo

O

O

O

goo

O

O

O

goo

O

O

O

goao

O

O

O

O0Ooo0oooao

10

20

30



ooooon

OoOooooooooooo0o0oDoooo0o oD oDoooo0o oo oDoo4oooDooooQgg
Oooooooo0ooooo oo ooooooDooooooDooooooooofdg

(eds.) (1990), The Pharmacological Bases of Therapeutics, 8th Ed., Pergamon

(118)

JP 5816147 B2 2015.11.18

Gilman, et al.,

Press; A. Gennaro (ed.), Remington’s Pharmaceutical Sciences, 18th Edition,
(1990), Mack Publishing Co., Easton, Pennsylvania.; Avis, ef al., (eds.) (1983)
Pharmaceutical Dosage Forms: Parenteral Medications Dekker, New York;
Lieberman, et al., (eds.} (1990) Pharmaceutical Dosage Forms: Tablets Dekker,
New York; and Lieberman, et al., (eds.) (1990), Pharmaceutical Dosage Forms:
Disperse Systems Dekker, New York, Kenneth A. Waiters (ed.)} (2002)

Dermatologécal and Transdermal Formulations (Drugs and the Pharmaceutical

Sciences), Vol 119, Marcel Dekker.

O

O

[ s s e e e e e e s e [ R A |

O

OoOooooo4oooooo0o0ooDooo oD oDoDooo oo oDoooooooogdg

O

= [ [ e [

Oo0ooDooo4oooDoogg4gooooggoao

OO0 oDoooogogooooogogdg

O Oooo
O 0Oooo
O 0O oo
O Oooo
O 0Oooo
O 0O oo
O Oooo
O Oooo
O 0ooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O O0ooo
O Oooo
O 0Oooo
O 0Ooo
O Oooo
O Oooo
O 0O oo
O Oooo
O Oooo
O 0ooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

O

Ooo0oooQgogoao
Ooo0oooQoogao
OOo0o0ooogo-gogao
Ooo0oooQgogoao
Ooo0oooQgogoao
OOo0ooogoQgogao
Oo0oooQgogoao
Ooo0oooQgogoao
OooOooooOoogoao
Oo0ooogoQgogao
Oo0oooQgogao
OoooooOoogoao
Oo0ooogogogao
Oo0oooQgogoao
Ooo0oooOoogoao
OOo0ooogoQgogao
Ooo0oooQgogoao
Ooo0oooQgogoao
OOo0ooogoQgogao
OooooQgogao
Ooo0oooQoogoao
OO0 o0ooogoQgogaog
OooooQgogao
Ooo0oooQgogoao
OooOooooOoogoao
Oo0oooQgogao

OoOoo0oooao
I B
O0Oo0oooog
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooog
OOoo0oooaog
OOoo0oooao
O0Ooo0Ooo0ooao
O0Ooo0oooaog
OoOoo0oooao
O0Ooo0oooao
O0Ooo0oooaog
OOoo0oooaoo
O0Ooo0oooao
O0Ooo0oooog
OoOoo0oooaog

OoOoo0oooog
O0Ooo0oooao
O0Ooo0oooog
Oo0Ooo0oooaog
Oo0oo0oooano
OO0Oo0oooog
OoOooooaog
OoOoo0oooao
I B
OoOooooaog
OoOoo0oooo
O0Ooo0oooao
O0Ooo0oooaog
OoOoo0oooaog
I B
O0Oo0oooog
OoOoo0oooog
O0Ooo0o0ooao
OO0Oo0oooog
OoOoo0oooaog
OoOoo0oooao
OO0Oo0oooog
OOooooaog
OoOoo0oooo
I B
OoOoo0oooaog

O
O
OJ
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
OJ
O
O
O
O

O
O
O

|

|

O Ooo0ooo
O OoOgooo
O Ooooo
O Ooooo
OO oOgooo
O OooOooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooo0ooo
O OooOooo
O Ooooo
O Ooo0ooo
O OoOooo
O Ooooo
O Ooo0ooo

|

|

OoOooooogod
OoOoo0ooood
O0Ooo0oooogd
OoOooooogod
OoOoo0ooood
O0Ooo0oooogd
OOoo0oooogd
OOoo0oood

O Ooooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooo0ooo
O OoOooo
O Ooooo
O Ooooo

[

10

20

30

40

50



Iy e e e ey e e R e s s [y
Iy ey I [y

e s s e e ) e ey e s e [ A s [y s [

Oooooogogooao
Oooooogogoooaoo
Ooo0oooooooOoaoo
OO0 oooogogooao

O0Ooo0oooao
I I o B
O0Oo0Oo0ooao
O0Ooo0oooao
O0Ooo0oooaoo
O 0Oo0Oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oooaog
O0Ooo0oooao
O0Oo0oo0ooao
O 0Ooo0ooogoaog
O0Ooo0oooao
O0Ooo0oo0ooao
O 0Oo0Oo0oogoao
O0Ooo0oooao
O0Ooo0oo0ooao
O 0Oo0Oo0ooo
O0Ooo0oooao
O0Ooo0oooaoo
O0Oo0Oo0ooao
O0Ooo0oooao
O0Ooo0oooaoo
O0Oo0oo0ooao
O0Ooo0oooaog
O0Ooo0oooao
O0Ooo0oo0ooao
O0Oo0ooogoaog
O0Ooo0oooao
O0Ooo0oo0ooao
O0Oo0Oo0oogoaog
O0Ooo0oooao
O0Ooo0oo0ooaoo

Iy e ) ey e e e [ s [y s [ |

I R ) A ey e R [ [y [y |

e s [ e e ) e e ey e s e e e e [ A sy s [ |

oo ooooogoQgooooo
Oooooooogogoooao
OO0 ooooogog4Qgogoooao
OO0 ooooogoQgoooo
oo oooooogogoooo
OoooooooooOoooao
OO0 ooooogogQgoooo
oo oooooQgoooo
Ooooooooogoooao
OO0 ooooogogQgoooao
oo oooooQgooooo
Ooooooooogooooao
OO0 ooooogoggQgoooao
oo ooooogoQgooooao
Ooooooooogooooo
OO0 ooooogog4Qgogoooao
OO0 ooooogoQgooooo
OoooooooQgooooo
OO0 Oooooogo4Qgogoooo
OO0 ooooogogQgoooo
oo oooooQgoooo
OoooooooogooOoooao
OO0 ooooogogogoooo
oo oooooQgoooao
Ooooooooogogoooao
OO0 ooooogoQgoooo
OO0 oooooQogoooo
Ooooooooogooooao
OO0 ooooogoggogoooao
OO0 oooooQgooooao
Oooooooogooooao
OO0 ooooogo4Qgogoooao
OO0 ooooogoQgoooo
Ooooooooogooooo

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
]
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

OOoooood
OoOoo0ooood
O 0O0o0ooood
OOoooood
OOoo0ooood
OO0Ooo0oo0oo0ood
OO0Ooo0ooood

O Ooo0oooao
O0Ooo0oo0ooao
O Oo0oooao
O Ooo0oooo
O0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0ooooo
O 0Ooo0oo0ooao
O Oo0oooao
O Ooo0oooo
O 0Ooo0oooao
O Oo0oooao
O Ooo0oooo
O 0Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooao

O

|

O 0Ooo0oooao
O 0Oo0oo0ooao
O OooQgooo
O 0Ooo0oooo
O 0Oo0oo0ooao
O OoQgooo
O 0Ooo0oooo
O 0Ooo0oooo
OO oQgooo
O 0Ooo0oooo
O 0Ooo0oooo
OO o0gooo
O 0OooQgoooo
O 0Ooo0oooo
O 0Oo0ooOooao
O Ooogoooo
O 0Ooo0oooo
O 0Oo0oo0ooao
O OooOgooo
O 0Ooo0oooo
O 0Oo0oo0ooao
O OoQgooo
O 0Ooo0oooo
O 0Ooo0oo0ooo
OO o0gooao
O 0Ooo0oooo
O 0Ooo0oooo

(119)

ooao

|

|

JP 5816147 B2 2015.11.18

gooao

O 0Ooogoo
O 0Ooo0ooo
OO ogoo
O 0Ooogooo
O 0Ooo0ooo
O O ogoo
O Ooogooo
O 0Ooo0ooo
O O oQgogo
O Ooogoo
O 0Ooo0ooo

10

20

30

40

50



Iy e e e ey e e R e s s [y

Oo0oooooooooooooooooodg

OoooooooooooooDoooooooooogogoooao

e s ey e e ey s [ [y o
s e e e e e e e [ [y
e R [ Iy
e s e e e e e e s e e e ) e Y Y I Y

OoOoo0ooodg
Oo0Ooo0oood
OO0Oo0ooodg
OoOoo0ooodg
O0Ooo0oood
O0Oo0Ooood
OoOoo0ooodg
OoOoo0oood
O0Ooo0oo0ood
O R o B
OoOoo0ooodg
O0Ooo0oood
OO0Oo0ooogodg
OoOoo0ooodg
Oo0Ooo0ood
O B
OoOoo0ooodg
Oo0Ooo0oood
OO0oOo0ooodg
OoOoo0ooodg
OoOoo0oood
O0Oo0oo0ood
OoOoo0ooodg
OoOoo0oood
O0Oo0oood
OO0Oo0ooogodg
OoOoo0oood
I B
OO0Oo0ooodg
A B
O0Ooo0ood
OO0Oo0ooodg
Oo0Oo0ooodg
I R B

O

Oo0oooQgogoao
Ooo0oooQgogoao
OOo0ooogQgogao
OooooQgogoao
Ooo0oooQgogoao
OooOooooOoogoao
OoooogoQgogao
Ooo0oooQgogoao
OooO0oooOoogoao
Oo0ooogQgogao
Oo0ooogoQgogoao
OooOooooOoogoao

OooooooooooogogaoQg
OoooocooooooogogoaoQg
OO0 Oo0oooo4gogooooogogdg
OooooooooooQgogoo
OooooooooooQgogoao
OooooooooooOoogoao
OoooooooooogogQgoao
OooooooooooQgogoao
OooooooooooOoogao
OooDoocooooooggogao
OooooooooooQgogoao
OooooooooooOoogoao
OoDoDooogooooooggogao
OooooooooooQgogoao
OooooooooooQoogoao
OoDoDooogooooooggogao
OooooooooooQgogoao
OooooooooooQgooao
OO0 oODooogoo0ooooogogogaog
OoooooooooogogQgogoao
OooooooooooQgoogoao
OooooooooooOoogoao
OoooooooooogogQgogoao
OooooooooooQgoao
OooooooooooOoogoao
OooDoooooooogoggogoao
OooooooooooQgogoao
OoooooooooooOoogoao
OoDoDooogooooooggogao
OooooooooooQgogoao
OooooooooooQgoogoao

Oo0oooogodgooaoo

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O

O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooo0oooodQgooaoo

|

OoOo0ooogooogoao

Oo0oooogogdQgooao

Oo0oooodQgooaoo

OooO0o0ooodgooao

Oo0oooogdooao

Ooooooogogooao
Oooo0oocoogooao
Ooooogogoao
Ooooooogogogoao
Oooo0oocoogooao
Ooooogogoao
Oooooogogoao
Oooo0ooogoogogoao
Ooooogogoao
Ooooooogogogoao
Ooooooogoogooao
Oo0Dooogogoao
Oooooogogoao
Ooooooogoogogoao
Oooo0oocoogoao
Oooooogogoao
Ooooooogogoao
Oooo0oooogooao
Ooooogogoao
Ooooooogogoao
Oooo0oooOoogooao
Ooooogogoao
Oooooogogoao
Oooo0ooogoogoao
Ooooogogoao
Oooooogogooao
Ooooooogoogogoao

O0Oo0oooogod
OoOoo0oooogod
OoOoo0oood
OOoo0oooogd
OoOoo0oooogod
OooOoo0oood
OO0 o0oooogd
OoOoo0oooogod
OoOoo0ooood
Oo0Ooo0Ooood
OoOoo0oooogod
OoOooooogod
OoOoo0oood
OOoo0oooogd
OoOoo0oooogod
OoOoo0ooood
O0Ooo0oooogod
OoOoo0oooogod
OooOoo0ooood
OO0oo0oooogod
OoOoo0oooogod
Oooo0oood

(120)

ooao

O

|

JP 5816147 B2 2015.11.18

ogoo

O

O

O

goo

O

O

O

goo

O

O

O

goao

O

OO0 oDoDoogogooooogd
Oooooooooooogodg
Oooooooooooogodg

O

O

10

20

30

40

50



O 0Ooo0ooO0oo0oao
O Oo0oooao
O Ooo0oooao
O 0Ooo0ooo0oao
O O0Oo0oooao
O Ooooo

OooooooooooooooDoooooooooogogao

OooOooooooooo oD oo ooo oo oDoooooDoDoooooooogodg
oo oooooo oo ooooooooogoQgoogoo
OO0o0ooDoogogUooooooUdUgooDoDoo4ggogoooogg

O
OO oo oooooo oo oDoDooUoooDooogogogooao

OoOoOoooo0ooooo oD ooDoooo0oooDoooogooooao

O

O Ooooo
O Ooo0ooao
O OoOgooo
O Ooooo

OoOoo0oooogd
Oooo0ooood
OOo0o0oooogd

OOooooodg
OoOoo0ooood
O 0O0oooodg

O Oooo

(121)

O 0Ooo0ooo
O O0Oogoo
O Ooooo
O 0Ooooo
OO ogogo
O Ooogooo
O 0Ooooo
O 0Ooo0ooo
O Ooogoo
O 0Ooooo
O 0Ooo0ooo
O Ooogoo
O 0Ooooo
O 0Ooo0ooo
O O0Oogoao
O Ooooo

O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O Ooooo
OJ O
O O
O O
O O
O O
O O
O O
O
O
O
O
O

0O oOooo
O0Ooo0oooao
O 0Oo0Oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0ooao
O Oooooao
O Ooo0oooao
O0Ooo0oo0ooao
O OooOoooao
OOoo0oooao
O0Ooo0oooao
O Oo0Ooooao
OOoo0oooao
O0Ooo0oooao
O 0Oo0Oooao
O OO x oo

O

[ o |
I o |

OOoooood
O 0O0oOooood
O Oooo

OOooooodg
OOooOooood
O Ooooood
OOooooodg
OOoo0ooood
O 0O0o0ooood
OOoooood
OOooOooood
O 0O0oooodg
OOooooodg
OOoooood
O 0O0o0ooood
O Ooo0oooodg
OOoooood
O 0o oood
OO0O0o0ooood
O Ooo0oooodg
OOoooood
O Ooo0ooood
OOoooood
OOoooood
O O0OoOooood

#3:SK—N—MCREZBHEAEEZEDDIGFBP2L )L
ME(n=10) IGFBP2L-A )L {pg~ug) *
1gG1 axka—. 4.66

0.004 mg 19012/1gG1 1.99

0.1 mg 19D12/1gG1 1.98

0.5 mg 19D12/1gG1 1.79

gboooodg

O 0Ooo0ooo

Ooo0oogao

O

O Ooogooo

JP 5816147 B2 2015.11.18

O 0Ooooo
O O0Oogoo
O Ooooo
O 0Ooooo
O 0Ooo0ooo
O Ooogoo

O0Ooo0oooao
O 0Oo0Oooo
0O
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
OOoo0oooao
O0Ooo0oo0ooao
O OooO0oooao
OOoo0oooao
O0Ooo0oooao
O OoOoooao
OOoo0oooao
O0Ooo0oooao

o R |

E&#EE mmY)

665
331

335

* pEHY3IB1 1 eh-YDIGFBP2(pg)

O 0Ooooo

O 0Ooo0ooo

O Ooogoo

O 0Ooooo
O 0Ooo0ooo

OoOoooodg
OooOooood
OO0oOo0ooodg
OoOoo0ooodg
Oo0oo0oood

sD

.48
0.34
0.47

Ooo0oo0ogao

O

O Ooooo

O 0Ooo0ooo

10

20

30

40



(122) JP 5816147 B2 2015.11.18

ooono
F4: SK—N—-ASEHEEREEPDOIGFBPZL )

3E

mE (n=5) IGFBP2LA L (psug} * £ 5 (mm™) sD
lgG1 axkA—JL 457 1735 2.36
0.5 mg 18D12/1gG1 0.40 327 0.21

* gEEEs RO 1 edhl-YDIGFBP2(pg)

OOoooooaog
OOoo0ooooao
O 0O0o0ooooaog
OOoooooaog
OOoo0ooooao
O 0O0o0ooooog
O Ooo0ooooaog
OOoo0ooooao
O Ooo0ooooao
O O0Ooo0ooooaog
O Ooooooo
OOoo0ooooao
O O0Ooo0ooooaog
OOoooooao
I B
O0Oo0oooog
OoOoo0oooog
O0Ooo0o0ooao
OO0Oo0oooog
OoOoo0oooaog
OoOoo0oooao
OO0Oo0oooog
OOooooaog
OoOoo0oooo
I B
OoOoo0oooaog
OoOoo0oooQo
O0Ooo0oooao
O0Ooo0oooog
OoOoo0oooaog
O0Ooo0oo0ooao
O0Oo0oooog
OoOoo0oooaog
I B

O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O

O oOooo
O 0Oooo
O d
O d
O O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
OJ
O
O

O Oooo
O 0o oo
O O ogo
O Oooo
O O0ooo
I Y o Y
O Oooo
O Oooo
O 0o oo
O 0o oo
O Oooo
O 0o oo
O O oo
O Oooo
O 0o oo
O O oo
O Oooo
O 0o oo
I O o [
O Oooo
O Oooo
I Y O o [
O Oooo

O

O

O

O

(]

O

O

O

O

O

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooogogogoooao
Ooooooooogoooo
OO0 oooogogooao
Ooooooogogogooao
Oooooooogoogoooo
OO0 oooogogooao
Oooooogogooao
Oooooooogogogooo
Ooo0ooooooogooao
Oooooogogooao
Ooooooogogogoooo
Oooo0ooooogooao
Oooooogogooao
OoooooogogQgooo
Oooooooogoogoooao
OO0 ooDoogQgooao
Ooooooogogogooao
Oooooooooooo
OO0 oooogogooao
OoooooogoQgooao
Ooooooogoogooo
OO0 ooDoogogooao
Ooooooogogooao
Oooooooogogogooao
Ooooooooogooao
Oooooogogooao
OoooooogogoQogooao
Ooooooooogooao
Oooooogogooao
Ooooooogogogooao
Oooooooogoogoooao
OO0 ooDoogogooao
OooooogQg x oo

e s e e e e e s e A |
O
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O

Ooooooooogooo O

OoOoooooo0oooooo00 oo ooo oD ooDoDoooDoooDoDooo0oooooaono
Oooooooo0oooooo0 oo ooo o ooDooooooDooooooooo
e s e e e e e e |
OoOooOoooo4o0ooooo4o00 oo oooo0DooDooooDoooDoDooo0ooooog
Oooooocoo0oooooo00 oo ooo o0 ooDooo oD oo oDoooooooo



ooooon

=5 - AEFFERIGFIRRAZHZSLEYILTHAIZH SIG

FBPZL )L

LIk

101
101
101
101
101
101
102
102
102
102
102
102
103
103
103
103
103
103
104

gbooooag

71

EEEZEZEEEETEZTEZTEERZTER

B

1
1
1
C1
c1
c1
Ct
C1
1
C1
C1
C1
G
C1
1
G
C1
C1
C1

AER

5#H
3HE B
1HH
4HH
7BEH
918H
5E B
3#H
18R
4HH
78H
918H
SHH
3HEH
1HE
4HH
7HE
9188
5#H

(123)

IGFBP2
{ng/ml})

151
153
169
154
148
176
151
170
195
154
187
158
74
20
89
88
96
116
165

JP 5816147 B2 2015.11.18

10

20



ooooon

Ly i 35

104
104
104
104
104
105
105
105
105
105
105
106
106
106
106
106
106
501
501
501
501
501
501
502
502
502
502
502
502
503
503
503
503
503
503
504
504
504
504
504
504
505
805
505
505
505

gbooood

MM MMM AT M AU TATMAT AT AT MTITIINTINTINMINE TSR E TR R e ER

BEp

Ct
Ct
C1
Ci
c1
c1
C1
C1
Ci
c1
C1
C1
193}
C1
193
c1
C1
C1
C1
C1
C1
C1
C1
Ct
C1
C1
C1
C1
C1
C1
c1
C1
c1
C1
C1
C1
c1
C1
c1
C1
C1
Ct
Ct
C1
C1
(03

AE s

38R
188
4BH
788
9188
5#H
388
18H
4B g
78R
918 H
5#H
38R
18H
4B g
78R
918 H
58 H
38R
180
4BH
78R
918 H
58 A
38R
188
4HH
788
9188
58 A
38R
188
4HH
788
918 A
sER
38R
188
4BH
788
9188
58 A
38R
188
4HH
788

(124)

IGFBP2
{ng/mi}

199
184
170
168
191
77
a0

95
76
89
120
142
135
114
128
148
93
118
154
131
117
145
134
211
205
161
174
227
130
158
132
154
136
150
75
66
65
62
65
56

68
87
70
69
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B ¥

505
506
506
506
506
506
506

1001
1001
1001
1001
1001
1001
1002
1002
1002
1002
1002
1002
1003
1003
1003
1003
1003
1003
1004
1004
1004
1004
1004
1004
1005
1005
1005
1005
1005
1005
1006
1006
1006
1006
1006
1006
1501

1501

ooooon

MMEEEXEZZTEXEZZETZTEELZLLEZZZZIZZTZZZIZIZLZIZRE AMNNANT T

B5p

C1
C1
C1
c1
C1
C1
C1

T
T
T1
T1
T
T
T
T1
T
T
T
T
T1
T
T
T
™
T1
T
T
T
T
T1
T
T
T
T1
T
T
T
T1
1%
T
T
™
T
T
T1

A=E S

9180
58 E
38 H
188
4HH
7HH
918 H

588
3880
18H
4B H
7HA
91H8H
58 H
388
188
4B H
7HA
91HHE
58 H
38H
188
4B H
7HA
91HHE
5&H
388
188
4HEH
7HH
9188
5B
388
18 H
4BE
7HE
9188
58 H
388
188
4HA
7688
9188
s8R
388

(125)

IGFBP2
{ng/mi)

66
B5
86
83
81
79
78

166
173
169
92
72
78
147
136
146

86
79
121
160
114
88
69
80
156
188
184
163
158
144
1414
163
175
126
121
170
110
114
113
80
80
95
124
127

JP 5816147 B2 2015.11.18

10

20

30

40



(126) JP 5816147 B2 2015.11.18

OoooooQ
E M BEH AE & IGFBP2
{ng/mi)

1501 F T 1HA 138

1501 F T 4HAH 114

1501 F T 7HA 94

1501 F T 91EH 82

1502 F T 5S8R 141

1502 F T 38H 138

1502 F T1 1HAH 145

1502 F T1 4HH 92

1502 F Tt 7HA 72

1502 F ™ 91HH 85

1503 F Tt 58H 281

1503 F ™ 3&8H 316

1503 F T4 1HA 253

1503 F Tt 4BH 274

1503 F Tt 7HA 206

1503 F T4 91BH 274

1504 F T1 5HEA 100

1504 F T1 3AH 106

1504 F T4 1HH 89

1504 F T1 48 H 65

1504 F T1 7HH 62

1504 E T1 918H 63

1505 F T1 58 A 70

1505 F T1 3&HA 70

1508 F Tt 1HAH 60

1505 F - Tt 4BH a4

1505 F Tt 7HH 43

1505 F T 91EH 58

1506 F T 58H 96

1506 F T1 3&8H 110

1506 F T 1HH 107

15086 F T4 48 H 92

1508 F Ti 7HA 70

15086 F T1 91B8H 55
0000000000000 OoDOooOOoOoooooog
0000000000000 00D000D00D0DO00D0D0OD0D0DO0OD0D0DO0OD0DO0DoOoOoOoOoOOn
00000000 0oOoOoOoooooooQ
0000000000000 D0O0DO0D0O0OO0D0O0OO0D0DO0O0D0DO0OoD0DO0OooDOoooDOoooOon
O0o0o0oO0ooooooan
Ooo0oooQ
0000000000000 O0O0O0D0O0DO0D0O0Q0D0DO0OoD0DO0OoD0DO0OooDOoooDOooooOn
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0000000000000 00O0D00DO0D00DO0D00DO0OD0D0DO0D0D0O0ODoDO0DOooDOooOoOOn
0000000000000 O00OO0O00OCQCD0O0QCD0D0O0OD0DO0OoD0DO0DOoOoDOoooDOoooOn
0000000000000 D0O0OO0D0O0DO0OD0O0OO0D0O0O0OD0DO0OoO0oO0OooDOoooOoooOn
0000000000000 00D0O0D0DO000DO0OD0D0DO0OD0D0DO0OO0DO0DOoDoO0DOooOoOoOoOOn
0000000000000 00OQ000C0D00C0D0D0O0D0D0DO0D0D0OOoDoDO0OOooODOoOoOoOn
O0O0O0oO0O0OoOoOooooooQ
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(127) JP 5816147 B2 2015.11.18

oooano

&®6: FRLI-AEDRMIGFIRERGLI-BELTEMEREP TRASH
EIGFBP2L AL OFEESD

E5# B5EQHFS IGFBP2(ng/ml SD
0.3 mg/kg R—Z5{ 241.9 129.6
3HH 169.4 83.5
6 HA 153 103.9
8 HE 157 127.9
10HE 200 172.5
15 BH 292 177.5
®a 520 326.9
1.0 mg/kg R—RS5A 268 119.8
3HE 180 97.7
6 HE 154 126.3
8 AH 125 85.8
10HH 170 170.6
15 AH 180 147.9
®A 279 1962
3.0 mgikg RS54 237 122.7
388 154 58.9
6 HA 119 54.3
8 BE 116 55.5
10BE 99 50.0
1588 109 41.9
®a 183 110.0
10 mghkg R—ZA S 247 60.1
3HH 156 51.2
6 HA 123 53.2
8 HE 120 49.4
1088 118 68.7
1588 136 89.9
®a 211 172.0
20 mg/kg R—RFA 180 1001
3HH 129 452
6 AR 84 306
8 HH 83 322
10HH 99 386
15 B8R 97 18.9
ga _ 139 64.1
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(128) JP 5816147 B2 2015.11.18

oooao
SEQUENCE LISTING
«110» Schering Corporation
<120> IGFRP2 Biomarker
<130> JBO6430

«150> 60/818,004
<151> 2006-06-30

<160 107

<170> PatentIn version 3.3

<210> i
«211l» 384
<212> DNA

<213> Artificial Sequence

<220>
<223> lLight chain C

<22l
<221> (DS
«222> (1) ..(384}

«<400> 1

atg tog cca toe caa cte att ggg tit ctg oty cte tgg gtt cea gee 48
Met Ser Pro Ser (31n Leu Ile Gly Phe Leu Leu Leu Trp Val Pro Ala

1 5 10 i3

tec agg gyt gaa att gtg ctg act cag age cca gac tet ctg tct gtg 96
ger Arg Gly Glu Ile Val Leu Thr Gln Ser Pro Asp Ser Leu 32r Val
20 25 3¢

act ceca ggc gag aga gte acc atc ace tge cgg goc agt cad agce att 144
Thr Pro Gly Giu Arg val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile
iz 40 45

ggt agt agc tta cac tgg tac cag cag aaa oca ggt cag tct cca aag 192
@ly Ser Ser Leu His Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys
5C 55 60

ottt cte apc aag tat gea toc cag tee ¢te teca ggg gte cocc tog agy 240
Leu Leu Ile Lys Tyr Ala Ser Gln Ser Leu Ser Gly Val Pro Ser Arg
65 70 T8 80

tte agt ggo agt gga tct ggg aca gat tto acc cte acc atc agt agc 288
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser BSer
85 80 g5

ctc gag gotb gaa gat get goa geg tat tac tgt cat cag agt agt cgt 236
Lew Glu Ala Glu Asp Ala Ala Ala Tyr Tyr Cys His Gln Ser Ser Arg
100 105 110

tta cct cac act ttc gge caa ggg acc aayg gtg gag ate aaa cgt acg 384
Leu Pro His Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
115 120 125



oodoao
<210> 2
«211> 128

<212 PRT

«213> Artificial Sequence

<220

<223> Synthetic Construct

<400> 2
Met Ser Fro Ser

1

Ser Arg Gly Glu
20

Thy Pro Gly Glu
35

Gly Ser Ser Leu
50

Leu Leu Ile Lys
€5

Phe Ser Gly Ser

Leu Glu Ala Glu
100

Leu Pro His Thr

115
<210> 3
<21l> 384
<212 DNA

Gln

Ile

Arg

Hig

Tyy

aGly

85

Asp

Phe

Leu

Val

Val

Trp

BAla

70

Ser

Ala

Gly

Ile

Leu

Thr

Tyr

58

Sex

Gly

Gln

«213> Artificial Sequence

<2205

223> light chain D

<220>

221> CNDS

<222> (1)..{384)
400> 3

atg tecg cca tca
Met Ser Pro Ser
1

toc agg ggt gza
Ser Arg Gly Glu

caa
in

att
Ile

cre
Leu

gtg
val

att
Tle

ctyg
Leu

Gly

Thr

Ile

40

Gln

Gln

Thr

Ala

Gly
120

999
Gly

act
Thy

Phe

Gln
25

Thr

Gln

Sar

Asp

Tyx

105

Thr

Lttt
Phe

cay
Gln

(129)

Leu
10

Ser

Cys

Lys

Leu

Phe
90

Tyr

Lys

ctg
Leu
10

agc
Ser

Leu

Pro

Arg

Pro

Ser

75

Thi

Cys

val

ety
L.eu

cea
Pro

Leu

Asp

Ala

Gly

60

Gly

Leuw

His

Giu

cte
Leu

gac
Asp

Trp
Sex
Ser
4%

Gin
val
Thr
Giln

Ile
125

tgg
Trp

tet

JP 5816147 B2 2015.11.18

Val

Leu
30

Gin

Ser ¥

Ero

Ile

Ser
110

Lys

gtt
val

ctyg

Pro
15

Sexr

Serx

Ser

Ser
95

Ser

Ary

cca
Pro
15

tect

Ala

Val

Tle

Lys

Arg

80

ser

Arg

Thr

goc
Ala

gty

Ser Leu Sexr Val

10

20

30

40
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96



ugodaao

act «ca
Thyr Pro

ggt agt
Gly Sex
50

ctt ctc

20

ggc gay aga gtc acc
Gly Glu Arg Val Thx
35

agc tta cac tgg tac
Ser Leu His Trp Tyx
55

atc aag tabt gca tcc

Leu Leu Ile Lys Tyr Als Ser

65

ttc agc
fhe Ser

cte gag

70

gyce agt gga tet ggg
Gly Sexr Gly Ser Gly
85

get gaa gab [tc gea

Leu @lu Ala Glu Asp Phe Ala

tta act
L.eu Pro

<210>
<211
212>
<213

<220>
223>

<4005
Met Ser
1

Sexr Arg

Thr Pro

@ty Ber

Leu Leu

65

Phe Ser

100
cac act Ltte ggoe caa

Hig Thy Phe Gly Gin
115

4

128

PRY

Artificial Sedquence

8ynthetic Construct
4

Pro Ser Gln Leu Iie

Gly Glu Ile Val Leu
20

Gly Glu Arg Val Thr
35

Ser Leu His Txp Tyr
55

Ile Lys Tyr Ala Ser
70

aly Ser Gly Ser Gly
g5

atce
Tle
40

cag

Gin

cad
Gln

aca
Thr

gty
Val

gsg
Gly
120

Gly

Thr

Iie

40

Gln

Gln

Thr

28
acc

Thr

cag
Gln

tcc
Ser

gat
Asp

tat
Tvr
105

acg
Thy

Fhe

Gln

25

Thr

Gln

Sex

Asp

(130)

tge
Cys

aaa
Lys

cto
Leu

tte
Phe
80

tac

Tyr

aag
Lys

Lieu

10

Ser

Cys

Liye

Leu

Phe
30

«9g
Axryg

cea
Pro

tca
Ser
75

ace

Thr

tgt
Cys

gty
val

Leu

Pro

Arg

Pro

Ser

75

Thr

gec
Ala

ggt
GSly
60

999
Gly

cte
Leu

cat
His

gag
Glu

Leu

Asp

Ala

Gly

60

Gly

Leu

agt
Ser
45

cag
Gln

gte
Val

aco
Thr

cag
Gln

atc
Ile
125

Trp

451
{
H

Ser

45

Gln

Val

Thr

JP 5816147 B2 2015

30
cay

Gln

Lot
Serx

oo
Pro

ate
Ile

agt
Ser
110

aaa
Lyss

Val

Leu

30

Gln

Ser

Pro

ILie

agc
Ser

cca
Pro

teg
Ser

agt
Ser
25

agt

Ser

cgt
Arg

Pro

15

Ser

Ser

Pro

Sex

Ser
95

att
Ile

aag
Lys

&gy
Arg
80

aga

sex

cgt
Arg

acyg
Thr

Ala

Val

Ile

Lys

Aryg

80

Ser

144

192

240

288

336

384

.11.18
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oodoao
Leu Glu

Leu

Pro

210>
<21i>
<212>

<213>

<220>
<223>

<220=
<221
=222

<400>
atg teog cea

Met
1

tce
Ser

tet
Ser

ggt
Gly

ctt
Leu
&5

tte
Phe

ctg
Leu

tta
Leu

Ser

agey
Arg

ceca
Fro

agt
Ser
B0

cte

Leu

agt
Sex

gag
Glu

cct
Pro

c2i0>
<21ll>
<21l2»
2213

=220>
<223 >

(131)

JP 5816147 B2 2015.11.18

Ala Glu Asp Phe Ala Val Tyr Tyr Cys His Gln Ser Ser Arg

100

105

11¢

His Thr Phe Gly Gln Gly Thr Lys Val ¢lu Tle Lys Arg Thr

115

5
384
DNA

light chain B

Chs

(Lr..

5

Pro

ggt
Gly

ggc
Gly
35

age
Sex

atc
Ile

ggc
Gly

oot
Pro

cac
His
115

&
izs
PRT

(384}

tca
Ser

gaa
Glu
20

gag
Glu

tta
Leu

aag
Lys

agt
Sex

gaa
Glu
100

act
Thr

caa
Gln

att
Tie

aga
Arg

cac
His

cat
Tyvr

gya
Gly
a5

gat
Asp

ttc
Phe

(o2 ]
Leu

val

goo
Ala

tgg
Trp

gca
Als
70

tct

Ser

got
Ala

gg¢
Gly

Artificial Sequence

att
Ile

oty
Leu

acac
Thr

tac
Tyr
55

tee
Sex

999
Gly

gca
Ala

caa
Gln

Artificial Sequence

Synthetic Congtruct

120

gag
Gly

act
Thr

cte
Leu
40

cag
Gln

cag
Gln

aca
Thx

gog
Ala

999
Gly
120

Lttt
Phe

cayg
Gin
25

oo
Ser

cag
Gln

teo
Ser

gat
Asp

tat

Tyx
165

acc
Thx

cty
Leu
10

age
sSer

tgc
Cys

aas
Liys

cte
Leu

tte
Phe
o0

tac

Tyxr

aag
Lys

cty
Leu

QA
Fro

cgyg
Arg

cca
Pro

tca
Ser
75

acc
Thr

tgt
Cys

gtg
Val

[slole]
Leu

ggt
Gly

goe
Ala

ggt
Gly
&0

gag
Gly

cta
Leu

cat
His

gag
Glu

125

tgg
Trp

acc
Thr

agt
Ser
45

cag
Gln

atec
tle

ace
Thr

cag
Gln

atc
Ile
125

gtt
val

cLy
Leu
320

cag
Gin

gct
Ala

cCc
Pro

atc
Ile

agt
Ser
110

aaa
Lys

cea
Pro
15

Lot
Ser

age
Ser

coa
Pro

gab
Asp

agt
Ser
95

agt

Ser

gt
Brg

gec
Ala

gty
val

att
Ile

agyg
Arg

agyg
Ax

80
aga

Ar

oyt
Arg

acsa
Thr

48

26

144

122

240

288

3386

384
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Ile

Leu

Thr

TYY

55

Ser

Gly

Ala

Gln

gooao
«<400> 6
Met Ser Pro Sexr Gln Leu
1 5
Ser Arg Gly Glu Ile Val
20
Ser Pro Gly Glu Arg Ala
a5
Gly Ser Ser Leu His Trp
50
Leu Leu Ile Lys Tyr Ala
65 70
Phe Ser Gly Ser Gly Ser
85
Leu Glu Pro Glu Asp Ala
100
Leu Fro His Thr Phe Gly
115
210> 7
<23il> 384
212> DNA
<213> Artificial Sequence
«220>
<223> light chain F
2205
<22i> CDS
<222> (1)..(384)
<400> 7

atg tcg cca
Met Ser Pro

L

tec
Ser

tct
. Ber

ggt

agy
Arg

cca
Bro

agt

gyt
Gly

ggc
Gly
35

age

toa
Ser

gaa
Glu
20

gag
Glu

tta

caa
Gln

att
Ile

aga
Arg

cac

cte
Leu

gtg
Val

goa
Ala

tag

abt
Ile

ctg
Leu

ace
Thr

tac

Gly

Thr

Leu
40

Gln

Gln

Thr

Ala

Gly
120

ggg
Gly

act
Thy

et
Leu
40

caqg

Fhe

Gln
25

Ser

Ser

Asp

YL
1035

Thr

Lttt
Phe

cag
Gin
25

toc
Ser

cag

Leu

10

Sexr

Cys

Lys

Leu

Phe

20

Ty

(132)

Leu

Pro

Arg

Pro

Ser

75

Thr

Cys

Leu

Gly

Ala

Gly

Gly

Leu

His

Lys Val Glu

ctg‘

Leu
10

agce
Ser

tgc
Cvysa

aad

ctyg
Leu

coa
Pro

cgg
Arg

cca

ctc
Leu

ggt
Gly

goa
Ala

ggt

Trp

Thr

Ser
45

Gin

Iie

Thr

Gin

Ile
125

tyy
Trp

ace
Thr

agt
Ber
45

cag

JP

Val

Leu
30

Gln

Ala

Pro

Ile

Ser
110

Lys

gtt
Val

oty
Leu
30

cag
Gln

get

5816147 B2 2015.11.18

Pro
15

Ser

Ser

Pro

Asp

Ser
95

Ser

Arg

aca
BPro
15

tct
Ser

agc
Ser

cca

Ala

val

Tle

By

Axrg
80

Arg

Arg

Thy

gee
Ala

gty
Val

att
Ile

agy

48

96

144

192
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ugodaao

Gly Ser Ser Leu His Trp Tyr Gln Gln Lys Pro Qly Gln Ala Pro Arg
50 55 &0

cct cte ate aag tat gca toc cag tee cte tea ggg ate coe gat agy 240
Leu Leu Ile Lys Tyr Ala Ser Gln Ser Leu Ser Gly Ile Pro Asp Arg
65 70 75 80

tte agt ggc aght gga tet ggg aca gat thke ace cte ace ate agt aga 288
the Ser Gly Ser Gly Ser Gly Thr Asp Phe Thy Leu Thr Ile Ser Arg
85 20 95

ctg gag oot gaa gab tte gea gtg tat tac tgt cat cag agt agt cgt 33e
Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys His Gln Ser Sexr Arg
100 105 110

tta cct cac act tbe ggo caa ggy ace aag gtg gag atc aaa cgt aca ig4
Leu Pro His Thr Phe Gly Gln Gly Thr Lys val @iu Ile Lys Ary Thr
115 120 128

<2]l0> 8

<21l> 128

<212 PRY

«213> Artificial Seduence

<220>
«223> Synthetic Construct

«<4{0> B8
Met Ser Pro Ser Gln Leu Ile Gly Phe Leu Leu Leu Trp Val Pro Ala

1 5 10 i5

Ser Arg Giy Gilu Ile val Leu Thr Gln Ser Pro @ly Thr Leu Ser Val
20 25 30

Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln fer Tie
35 40 | 4%

Gly Ser Ser Leu His Trp Tyr Gln Gln Lys Pro Gly Gin Ala Pro Arg
£Q 55 &0

Leu Leu Ile Lys ‘fyr Ala Ser Gln Ser Leu Sexr Gly Ile Pro Asp Arg
65 70 75 80

Phe Ser Gly Ser Gly Ser Gly Thr Agp Phe Thr Leu Thr Ile Ser Arg
85 20 95

Leu Glu Pro &lu Asp Phe Ala Val Tyr Tyr Cys His Gln Ser Ser Arg
100 105 1i¢

Lew Pro Hig Thr Phe Gly &ln Gly Thr Lys val Glu Ile Lys Arg Thr
115 120 125



ugodaao

<210>
«211>
<212>
<213

<220
223>

<Z220>
<221>
<2A22>

<400>
atg gayg ttt
Met Glu Phe

1

gtc
val

cct
Pro

agt
Ser

gayg
Glu
65

tece

Ser

ttyg
Leu

tac
Tyr

caa
Gln

cag
Gln

ggg
Gly

age
Ser
50

tgg
Trp

gtyg
val

tat
Ty

tgt
Cys

999
Gly
130

<210
<Z1l>
<212>

<213>

<220>
«223>

<400>

411
DHA

Artificial Bequence

heavy chain A

Cbs

(x) ..

9

Lyt
Cys

q99
Gly
35

[t o
Phe

ata
Ile

aaqg
Lys

ctt
Leu

gca
Ala
115

acc
Thyr

io
137
PRT

(411) .

999
Gly

gay
Glu
20

tee
Ser

gct
Ala

teas
Ser

ggc
iy

cas
Gln
100

aga

Arg

acyg
Thr

ctg
Leu

gttt
Val

otg
Leu

atg
Met

gtt
val

cga
Arg
85

atyg
Met

ctg
Leu

gte
Val

age
Ser

cay
Gin

aga
Arg

cace
Hig

atc
Ile
70

tte
Phe

aac
Asn

ggg
Gly

aca
Thr

tgg
Trp

ctg
Leu

cto
Leu

tgg
Trp
55

gat
ASD

ace
Thr

agce
Ser

aac
Asn

gte
Val
135

Artificial Sequence

Synthetic Construct

10

gtt
Val

gtg
Val

toc
Ser
40

gtt
Val

act
Thr

ate
ITle

cty
Leu

tte
Phe
120

tea
Ser

tte
Phe

cag
Gln
25

gt
Cys

cge
Arg

oot
Arg

teco
Ser

aga
Aryg
105

tac

Tyr

tca
Ser

ctt
Leu
16

ceot
Ser

goa
Ala

cayg
Gln

gt
Gly

aga
Arg
90

goe

Ala

tac
Tyr

(134)

gtt
Val

999
Gly

geo
Ala

getr
Ala

acc
Ala
75

gac

Asp

gag
Glu

ggt
Gly

got
Ala

gga
Gly

tet
Sar

cca
Pro
60

aca
Thr

aat
Asn

gac
Asp

atyg
Met

ata
Ile

ggce
Gly

gga
Gly
45

gga
Gly

tac
Tyr

goo
Ala

act
Thr

gac
Asp
125

JP 5816147

tta
Leu

tty
Leu
30

ttec
Fhe

aaa
Lys

tat
Tyxr

aay
Lys

got
Ala
110

gte
Val

aaa
Lys
15

gta
Val

acc
Thr

ggt
Gly

goa
Ala

aac
Asn
95

gty
val

tgg
Trp

ggt
Gly

aag
Lys

tte
Phe

ctyg
Leu

gac
Agp

tee
Ser

tat
Tyr

ggc
Gly

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Lys Gly

7

B2 2015.11.18

48

26

144

122

240

288

33¢

ig4

411

10

20

30

40



Gln

Arg

His

Ile

Y

Phe

Asn

Gly

Thx

Leu

Leu

Trp

55

Agp

Thr

Ser

Asn

Val
135

gooao
1 5
VYal Gln Cys Glu Val
20

Pro Gly Gly Ser Leu
35

Ser Sexr Phe Ala Met

50

Glu Trp Ile Ser Val

65

Ser Val Lys Gly Arg

85
Leu Tyr Leu Gln Met
100

Tvr Cys Ala Arg Leu
115

Gin Gly Thr Thr val

130

<210> 31

211> 411

<212> DNA

«213> Artificial Sequence

<220

<223> heavy chain B

<220>

<221> CD8

<222 (L) ..(411)

«<&00> 11

atg gag ttt
Met Glu Fhe

1

gte
Val

ceo
Pro

agt

cag
Gln

999
Gly

age

tgt
Cys

999
Gly
35

Lttt

999
Gly

gag
Glu
20

tece
Ser

gct

ctg
Leu
5

gtk
Val

ctg
Leu

atg

agc
Sex

cag
Gln

aga
Arg

cac

tgg
Tryp

ety
Lau

ate
Leau

tgg

Sexr
40

Val

Thy

Tle

Leu

Fhe
120

ser

gtt
Val

gtg
Val

too
Ser
40

gtt

Gln

25

Cys

Arg

Arg

Ser

Arg
105

Tyr T

Ser

tec
FPhe

cag
Gln
25

tgt
Cys

cga

(135)

10

Ser

Ala

Gln

Gly

Arg
80

Ala

ct
Leu
10

tot
Ser

goa
Ala

cag

Gly

Ala

Ala

Ala
75

Asp

Glu

Gly

gtt
Val

g9g
Gly

goo
Ala

gt

Gly

Ser

Pro
60

Thr

Asn

Asp

MetL

gct
Ala

gga
Gly

tct
Sex

aca

Gly

Qly T

45

Gly

Tyx

Ala

Thr

Asp
125

ata
Ile

gge
Gly

gga
Gly
45

gus

JP 5816147

Leu
30

Lys

Ty

Lys

Ala
110

val

tta
Leu

ttyg
Leu
30

tte
Phe

aaa

15

Val

Thr

Giy

Ala

Asn
95

Trp

aaa
Lys
i5

gta
Val

ace
Thr

ggt

Lys

Phe

Leu

Bsp
80

ser

TyX

aly

ggt
Gly

cayg
Gin

tto
Fhe

ctg

B2 2015.11.18

48

96

144

193

10

20

30

40



ugodaao

Ser

gag
Glu
65

Lo
Ser

ctty
Leu

tac
Tyr

caa
Gln

Ser
50

tgg
Trp

gtg
val

tat
™Y

cgt
Cys

999
Gly
130

<210>
<21l:=
<212>

<213>

<220>
<223

<400>

Phe

ata
Tle

aag
Lys

att
Leu

goa
Ala
Li5

ace
Thr

12
137
PRT

Ala

tca
Ser

ggc
Gly

caa
Gin
100

aga

Arg

acy
Thr

Met

gtt
Val

cga
Arg
85

aty

Met

cty
Leu

gte
Val

His

att
Tle
70

tte
Phe

aac
Asn

999
Gly

acac
Thr

Trp
55

gat
Asp

acc
Thr

agc
Ser

aac
Asn

gte
val
135

Artificial Beguence

Synthetic Construct

i2

Met Glu Phe

1

Val

Pro

Ser

Glu

65

Ser

Leu

Gln

Gly

Ser

80

Trp

Val

Tyr

Cys

Gly

25

Phe

Ile

Lys

Leu

Gly

20

Ser

Ala

Ser

Gly

Gin
100

Leu

5

val

Leu

Met

val

Arg

85

Met.

Ser

Gln

Arg

Hisg

Tie

70

FPhe

Asn

TYD

Leu

Txp

55

Asp

Thr

Ser

Val

act
Thr

ate
Ile

ctyg
Leu

the
Phe
120

oo
Ser

val

Val

Ser

4C

Val

Thr

Ile

Leu

Arg

cgt
Arg

tee
Sex

aga
Arg
105

tac
Ty

tca
Ser

Phe

Gin

2B

Cys

Arg

Arg

Ser

Arg
105

(136)

Gln

ggt
Gly

aga
Arg
90

gec

Ala

tac
Tvyr

Leu

19

Ser

Ala

Gln

Gly

Arg

29

Ala

Ala

gca
Ala
75

gac

Asp

gayg
GLu

ggt
Gly

Val

Gly

Ala

Ala

Ala

75

Azp

Giu

Proc
60

aca

Thr

azt
Asn

gac
Asp

atg
Met

Ala

Gly

Pxro

60

Thr

Asn

Asp

Gly

tac
Tyr

goa
Ala

act
Thy

gac
ASp
125

Iie

Gly

Ly

Tyr

Ala

Thr

JP 5816147 B2 2015.11.18

Lys

tat
Tvr

aag
Lys

got
Ala
110

gtc
val

Leu

Leu

30

Phe

Lye

TyY

Lys

Ala
11¢

Gly

gca
Ala

aac
Asn
95

gty
Val

tgg
Trp

Lys

15

Val

Thr

Gly

ala

Asn

val

Leu

gad
Asp

tece
Ser

tat
TYY

ggc
Gly

Gly

Gln

Phe

.eu

Asp

B0

Ser

Tyr

288

336

3g4

411

10

20

30

40



ooooao

(137)

JP 5816147 B2 2015.11.18

Tyr Cys Ala Arg Leu CGly Asn Phe Tyr Tyr Gly Met Asp val Trp Gly

115

120

¢ln Gly Thr Thr Val Thr Val Sexr Ser

130
<210> 13
<211l> 174
<212 PRT
«213>
<220>
<223>
400> 13

Gly Arg Leu
i

Ser Gly Phe

Pro Gly Lys
33

Thy Arg Asp
5¢

Asp Asn Ala
G5

Giu Asp Thr

Phe Tyx Tyr

Val Thr Val
115

Ala Pro Cys
130

Leu Val Lys
145

Gly Ala Leu

Gly

Thr

20

Gly

Tyr

Lys

Ala

Tyr

Loo

Ser

Asp

Thr

Leu

Ala

Asn

val

85

Tyx

Ser

Arg

Tyr

Ser
165

Ala

Ser

Glu

Asp

Ser

70

Tyr

Ala

Sexr

Phe

150

Gly

135

Artificial Sequence

immuncglobulin heavy

Trp

Agp

Trp

Ser

55

Leu

Ty

Gly

Sexr

Thr

135

Pro

Val

125

chain variable region

Arg

Tyr

val

40

Val

Tyx

Cys

Met

Thr

120

Ser

Glu

His

Ser

YL

25

Ser

Lys

Leu

val

Asp

105

Lys

Glu

Fro

Thr

Leu

10

Met

TyY

Gly

Gln

Arg

20

Val

Gly

Ser

val

Phe
170

10

Arg

sSer

Ile

Arg

Met

75

Lsp

TR

Pro

Thx

Thy

155

Pro

Leu

Trp

Ser

Phe

&0

Asn

Gly

Gly

Ser

Ala

140

val

Ser

Ser

Iie

Ser

45

Ser

Vai

Gln

Val

125

Ala

Ser

Cys

Cys

Arg

30

Sex

Ile

Leu

Glu

Gly

110

Phe

Leu

Trp

Ala

Gin

Gly

Ser

Aryg

Thr

95

Thr

Pro

Gly

Asn

Ala

Ala

Ser

Arg

80

Thr

Thr

Leu

Cys

Ser
160

10

20

30

40



Artificial Seguence

immunoglobulin heavy

OoOoooano
<210> 14
<21Ll= 124
212> PRT
=213>
<220
<223
<400> 14

Val Gln Leu

1

Leu

Met

Ala

Gly

€5

Gin

Liys

val

Arg

Asn

Ile

50

Arg

Met

AsSp

Trp

<210
«211l>
<212>
<213>

«220>
<223

<400>

Leu

Trp
35

Sex

Phe

Asn

Leu

Gly

iiB

15
112
PRT

Leu

Sex

20

val

Gly

Thy

Ser

Gly

100

Gln

Glu
)
Cys
Arg
Sexr
Tle
Leuw
85

Trp

Gly

Ser

Thr

Gln

Gly

Ser

70

Arg

Ser

Thr

Gly

Ala

Ala

Gly

358

Arg

Ala

Asp

Thr

Artificial Sequence

immunoglobulin heavy

15

Gly Pro Gly Leu Val Lys Pro

1

5

Val Ser Gly Gly Ser Iie Ser

20

Pro Ala Gly Lys Gly Leu Glu

(138)

chain variable region

Gly

Ser

Pro

40

Thr

Agp

Glu

Ser

Val
120

Gly

Gly

25

Gly

Thr

Asn

Asp

Tyr

105

Thr

Leu

10

Phe

Lys

Phe

sSer

Thr

92¢

Tyr

Val

Val

Thx

Gly

VY

Arg

75

Ala

Ty

Ser

Gln

Phe

Leu

Ala

60

Thr

Val

Tyr

Sexr

Pro

Ser

Glu

45

Asp

Thx

Tyr

Tyr

chain varilable region

Sexr Glu Thr Leu Ser Leu

10

Asn Tyr Tyr Trp Sexr Trp

25

JP 5816147 B2 2015.11.18

Gly Gly
5

Ser Tyr
30

Trp Val

Ser Val

Leu Tyr

Tyvr Cys
95

Gly Met
110

Thr Cys
i5

ITle Arg
30

Typ Ile Gly Arg Ile Tyr Thr Ser

11

Ser

Ala

Ser

Liys

Leu

BO

Ala

Asp

Thr

Gln

10

20

30

40



ooooao

Sexr Pro
50

Asp Thr
65

Ala Asp

Ile Ile

<210>
<21l>
<212>
«213>

<220>
<223

<400>

Glu val
1

38

Asn Tyr Asn Pro Ser
55

Ser Lys Asn Gln Phe
70

Thr Ala Val Tyr Tyr
85

Phe Asp Tyr Trp Gly
100

16

125

PRT

Artificial Seguence
immunogleobulin heavy

16

@ln Leu Leu Glu Sgr

Ser Leu Arg Leu Ser Cys Ala

Ala Met

Ser Ala
50

20

Ser Trp Val Arg Gln
35

Ile Ser Gly Ser Gly
55

Lys Gly Arg Phe Thr Ile Ser

65

70

Leu Gln Met Asn Ser Leu Arg

Ala Lys

Asp Vval

85

Agp Leu Gly Tyr Gly

100

Trp Gly @Gln Gly Thr
115

40

Cys

Gln

(139)

Lys Seyw

Leu Lysg

Ala Val
90

Gly Thr
105

Arg

Leu
75

Th

[+

Lanu

Val

&0

Asgn

Ile

Val

45

Thy

Ser

Fhe

Thr

chain variable region

Gly

Ala

Ala

40

Gly

Arg

Ala

Azp

Thr
120

Gly Giy

1¢

Ser Gly

Pro Gly

Ile Thr

Agp Asn

Glu Asp

Phe Tyr

105

Val Thr

12

Leu

Fhe

Liys

Tyx

Ser

75

Thr

TyY

Val

val

Thr

Gly

Tyr

&0

Lye

Als

Tyr

Ser

Gln

Phe

Leu

45

Ala

Apn

val

Ty

Seax
125

JP 5816147 B2 2015.11.18

Met

Val

Gly

val
130

Pro

Ser

30

Giu

Asp

Thr

TyY

Tyr

110

Ser

Thr

Val

95

Ser

Gly

15

Ser

Trp

Ser

Leu

Tyr
95

Gly

Val

Ala

80

Val

Ser

Gly

val

Val

Ty

80

Cys

Met

10

20

30

40



goooad

<210 17

<211> 113

<212> PRT

«213> Artificial Sequence

<220

«223> dimmunoglobulin heavy

«400> 17

Pro Gly Leu Val Lyg Pro Ser

1 5

Ser Glyv Gly Ser Tle Ser Ser

20
Pro Gly Lys Gly Leu Giu Trp
35

Thr Asn Tyr Asn Pro Ser Leu
50 5%

Thr Ser Lys Asn Gln Phe Sexr

658 70

Asp Thr Ala val Tyr Tyr Cys

85
Tyr Tyr Gly Met Asp val Trp
1900

Ser

<21.0> 18

«21is 122

<212> PRT

<213> Artificial Sequence

«220>

223> dmmunoglobulin heavy

<400> 18

Glu vVal Gln Leu Leu Glu Ser

1 5

Ser Leu Arg Leu Ser
20

Cys Ala

Ala Met 8Ser Txp Val Arg Gln

(140)

chain variable region

&lu Thr Leu Ser Leu Thr

10

Tvr Tyr Ser Ile

25

Trp Trp

Tle
40

Gly Tyr Ile Tyr Tyr

45

Thr
60

Lys Ser Arg val Iie

Ser Ser Val

75

Leu Lys Leu

Ala Thr

20

Arg Tyr Sex

Gly Gln Thr Thr Val

105

Gly

chain variable region

giy Gly Gly Leu Val Gln

10

Ala Ser Gly Phe Thr Phe

25

Ala Pro Gly Lys Gly Leu

13

JP 5816147 B2 2015.11.18

Thr
15

Oys Val

Arg Gln Fro

30

Ser Gly Ser

Ser Val Asp

Thr Ala ala

840

Tyr

Thr
110

Ser

Pro Gly Gly

15

Sex
30

Ser Tyr

Glu Trp val

10

20

30

40



ooooao

Ber

Lys

65

Leu

Ala

cly

Gly

3

Gly

Gln

Lys

Gln

<210>
<21ls
212>
<213

<220
<223

<400>

35

Ile Thr Gly

Arg Phe Thr

Met Asn Ser
85

Agp Pro Gly
100

Gly Thr Leu
115

19
136
PRT

Ser

Ile

70

Leu

Thr

Val

Gly

55

Ser

Arg

Thr

Thx

Artificial Sequence

immunoglobulin light

13

Ala Ser Val Gly Asp

Ile

Lys

Ary

ser

65

Asn

Thr

Leu

Arg

Arg

Phe

50

Leu

Val

Lys

Arg Asp Leu
20

Leu Iie Tyr
35

Ser Gly Ser

Gln Pro Glu

Pro Arg Thr
85

Ala Ala Pre
100

Sexr Gly Thr

Arg

Gly

Ala

Gly

Asp

70

Phe

Ser

Ala

Val

Trp

Ala

Ser

55

Phe

Gly

Val

Ser

40

3ly Sex

Arg Asp

ala Glu

Val Tle

105

Val Ser
120

(141)

Thr

Agn

Agp

Met

Ser

Tyr

Ser

Thr

Ser

Tyx

60

Lys

Ala

Trp

45

Ala

Asn

Val

Fhe

chain variable region

Thr Phe

Tvr Gln
25

Sexr AYg
40

Gly Thr

Ala Thy

Gin Gly

Phe Ile

105

Val Val

Thr

10

Gln

Leu

Glu

Tyr T

Thr
80

Phe

Cys I

14

Cys

Lys

Gln

Phe

Glu

Pro

Arg

Pro

Ser

Thr

60

Cys

Val

Pro

Leu

Ala

Gly

Gly

45

Leu

Lizu

Glu

Ser

Asn

JP 5816147 B2 2015.11.18

Asp

Thr

Tyr

Asp
110

sSer

Lys

30

Val

Thy

Gln

Ile

Asp

110

Asn

Ser

Leu

TYTr

95

Pro

Gln

15

Ala

Frro

Ile

Hig

Ile

SB

Glu

Phe

val

Tyr

80

Cys

Trp

Asp

Pro

Ser

Ser

Asn

80

Arg

Gln

Tyr

10

20

30

40



(142) JP 5816147 B2 2015.11.18

ooooao

115 120 125

Pro Arg Glu Ala Lys Val Gln Txp

130

<210
«211>
<212>
«213>

«220>
<223>

<400

138
20
107
PRT
Artificial Sequence

immunoglobulin light chain variable region

20

Asp Ile Gln Met Thr Gin Phe Pro Ser Ser Leu Ber Ala Ser Val Gly

1

Asp Arg

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

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

35 40 45

Tyr Ala Rla Ser Arg Leu Hig Arg Gly Val Pro Ser Arg Phe Ser Gly

50

55 60

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

65

Glu Asp

Ser Phe

<210>
<2L1>
<212
<213>

<220
«223>

<400>

70 75 80

phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Cys
88 90 95

Gly Gln ¢ly Thr Lys Leu Glu Ile Lys
100 108

21

100

PRT

Artificial Seguences

immunoglobulin light chain variable region

21

Ser Ser Leu Ser Ala Ser val Gly BRsp Arg Val Thr Phe Thr Cys Arg

I

5 10 15

Ala Ser Gln Asp Ile Arg Arg Asp heu Gly Trp Tyr Gln Gln Lys Pro

20 a5 30

15

10

20

30

40



ooooao

Gly Lys

Gly Val
50

Ala
35

Fro

Pro

Ser

Lys

Arg

Arg

Phe

Lau

Ser
55

(143)

Ile Tyr Ala
40

Gly Ser Gly

Ala Ser Arg
45

Ser Gly Thr
60

JP 5816147 B2 2015.11.18

Leu Gin Ser

Glu Phe Thr

Leu Thr Ile Ser Ser Leu Gln

a5

70

Leu Gln His Asn Asn Tyr Pro

Glu Ils

<2310>
<211»
<212
213>

220>
<223

<400>

85

Ile Arg
100

22

107

PRT

Artificial Segquence

immunoglcbulin light

22

Asp Ile Gln Met Thr Gln Ser

1

Asp Aryg Val Thr Ile Thr Cys

20

Leu Gly Trp Phe Gln Gin Lys

Tyr Ala
50

315

Ala Ser Lys Leu His
55

Ser Gly Ser Gly Thr Giu Phe

65

Glu Asp

Thr Phe

<210>
211>

70

Phe Ala Thr Tyr Tyr
85

Gly Gly Gly Thr Lys
100

23
82

Pro Glu Asp Phe Ala Thr Tyr
75

Arg Thr Phe Gly Gin Gly Thr
90

chain variable region

Pro Ser Ser Leu Ser Ala Ser
10

Brg Ala Ser Gin Gly Ile Arg
25 3G

pro Gly Lys Ala Pro Lys Arg
40 45

Arg Gly vVal Pro Ser Arg FPhe
60

Thr Leu Thr Ile Sexr Arg Leu
75

Cys Leu Gln His Asn Ser Tyr
o0

val Glu Ile Lys
105

16

Tyr Cys
80

Gilu Val
95

val @Gly
15

Ser Asp

Leu Ile

Ser Gly

Gln Pro

80

Ero Lieu
95

10

20

30

40



ooooao

<21l2> PRT
<213>

<220>
<223>

<400> 23

Giy Asgsp Arg
1

FPhe Leu Asn

Tie His Val
35

Gly Ser Gly
50

FPro Glu Asp
65

Leu Thr Phe

<210> 24
<211i> 91
<212> PRT
<Z213>
«220>
<2235
«4£00> 24

Arg Ala Thr
1

Leu Ala Trp

Tyr Gly Ala
35

Ser Gly Ser
50

3lu Asp Phe
65

Val

Trp

20

Ala

Ser

Fhe

Gly

Leu

Tyr

20

Sexr

Gly

Ala

Thr

5

Tyr

Ser

Gly

Ala

Gly
85

Ser

Gln

Ser

Val

Ile

Gln

Ser

Thr

Thr

70

Gly

Gln

Arg

Asp

Phe
70

Artificial Sequencs

immunoglobulin light

Thxr

Gln

Leu

ASp

55

Tyr

Thr

Artificial Sequence

immunoglobulin light

Arg

Ala

Phe
5%

TYY

(144)

chain variable region

Cys

Lys

Gln

40

Phe

Tyr

Lys

Arg

Pro

25

Gly

Thy

Cys

Val

Ala

10

Gly

Gly

Leu

Gln

Glu
90

Serxr

Lys

Val

Thr

Gin

75

Ile

Gin

Ala

Pro

Ile

60

Ser

Lys

Ser

Pro

Ser

45

Ser

vY

chain variable region

Ala

Pro

Thr

Thy

Cys

Ser

Gly

Gly

Leu

Gin

Gln

10

Gin

Ile

Thr

Gln

17

Sex

Ala

Pre

Tyr
75

Val

Pro

Asp

Sexr

&0

Gly

Arg

Arg

Arg

ser

JP 5816147 B2 2015.11.

Tie

Lys

30

Arg

Ser

Asn

Gly

Leu

3¢

Phe

Leu

Ser

Ser

15

Leu

Phe

Leu

Ala

Ary

i5

Leu

Sexr

Glu

Proc

Thr

Leu

Ser

Gln

Pro
80

Tvr

Tle

Gly

Pro

Arg
80

18

10

20

30

40



ooooao

(145)

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lyse

<210
<211l>
<Z2i2>»
<213>

220>
<223>

<4 00>

85

25
236
PRT
Artificial Sequence

light chain immunoglobulin

25

Met Asp Met Arg Val Pro Ala

1

Fhe Pro

Gly Ala Arg Cys Asp
20

Leu Ser Ala Ser Val Gly Asp

35

Gln @Gly Ile Arg Asn RAgp Leu

50

55

Ala Pro Lys Arg Leu Ile Tyr

65

70

Pro Ser Arg Phe Sexr Gly Ser

Ile Ser

85

Ser Leu Gin Pro Glu
100

His Asn Ser Tyvr Pro Txp Thr

Lys Arg

130

115

Thr Val Ala Ala Pro
135

@Glu Gln Leu Lys Ser Gly Thr

145

Phe Tyx

Gln Sexr

150

Pro Brg Glu Ala Lys

165

Gly Asn Ser Gln Glu
180

Gln

Ile

Arg

40

Gly

Ala

Gly

Asp

Phe

120

Ser

Val

Sexr

Leu

Glin

25

Trp

Ala

Fhe

105

Gly

val

Ser

Gln

val
185

90

Leu
10

Met
Thr
Tyr
Sexr
Gly
90

Ala
Gln
Phe

val

Trp

L7

Thr

18

Gly

Thr

Tie

Gln

Ser

75

Thr

Thr

Gly

Ile

val

155

Lys

Glu

Leu

Gln

Thx

Glin

50

Leu

Tyx

Thy

Phe

140

Cys

Val

Gln

Leu

Ser

Cys

45

Lvys

Gln

Phe

Tyx

Lve

125

2ro

Leu

Bsp

Asp

JP 5816147 B2 2015.11.18

Leu

Pro

30

Aryg

Pro

Sexr

Thr

Cys

110
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Lys

15

Val

Thx

Gly

Tyx

Lys

95

Ala

Tyr

52
113
]

Ser

Asp

175

Thr

Tvr

Glin

Asp

Gly

Gln

Phe

Leu

Ala

80

Asn

Val

Tvr

Ser

Arg

160

Tyr

Sex

Ser

Thr

Lys
240

10

20

30

40



gugbodood

Thr

Pro

Thr

Val

Val

305

Ser

Leu

Ala

Pro

Gln

385

Ala

Thr

Leu

Ser

Ser
465

Val

Val

Leu

Ser

290

Glu

Thr

Asn

Pro

Gln

370

val

Val

Pro

Val
450

Leu

<210z
<211

Glu

Ala

Met

27%

His

Val

Phe

Gly

Tie

355

val

Ser

Giu

Bro

Val

435

Met

sen

32
470

Arg

Gly

260

Ile

Glu

His

Arg

Lys

340

Glu

Ty

Leu

Trp

Met

420

His

Pro

s

245

Pro

Ser

Asp

Asn

Val

325

Glu

Lys °

Thx

Thr

Glu

405

Leu

Lys

Glu

Gly

Cysa

Ser

Arg

Bro

Ala

310

val

Tyr

Leu

Cys

390

Ber

Agp

Ser

Ala

Lys
470

Cya

Val

Thr

E1lu

295

Lys

Ser

Lys

Pro
375

Leu

Asn

5]
@
L

Arg

Leau
455

Val

Phe

Pro

280

val

Thr

val

Cys

Ser

360

Pro

Vval

Gly

Asp

TEY

440

His

Glu

Leu

265

Glu

Gln

Lys

Leu

Lys

345

Lys

Sar

Lys=

Gln

Gly

425

Gin

Asn

(155)

Cys

280

Phe

Val

Phe

Pro

Thr

330

Val

Thr

Arg

Gly

Pro

410

Ser

Gln

His

28

Pro

Thr

Asn

Arg

315

Val

Ser

Lys

Glu

Phe

395

Glu

Phe

Gly

Tyr

Pro

Pro

Cys

Trp

300

Glu

Val

Asn

Gly

Gglu

380

Tyr

Asn

Fhe

Asn

Thy
460

Cys

Tys

Val

285

Tyx

Glu

His

Liys

Gin

365

Met

Pro

Asn

Leu

val

445

Gln

JP 5816147

Pro

270

Val

val

Gln

Gln

Gly

350

Pro

Thr

Ser

Tyxr

Tyr

430

Phe

Lays

Ala

255

Val

RSD

Phe

Asp

335

Lew

Arg

Lys

Asp

Lys

415

Ser

Ser

Ser

Pro

hsp

Asp

Gly

Asn

320

Trp

Pro

3lu

Asn

Ile

400

Thr

Lys

Cys

Leu

B2 2015.11.18
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gugbodood

«212> PRT

<2135

<220>
<2235

<40¢0>

32

Met Glu Phe

1

Val

FPro

Sex

Glu

6%

Asp

Thr

Tyz

Tyy

Ala

145

Ser

Phe

Gly

Leu

Gln

Gly

Ser

50

Tre

Sexr

Leu

TYyr

Gly

130

Ser

Thr

Pro

val

Ser

Cys

aly

Tvr

val

Val

Tyx

Cys

1185

Met

Thr

Ser

Glu

His
195

Ser

Gly

Glu

20

Ser

Ala

ser

Lys

Leu

100

Agp

Lvs

Glu

Pro

180

Thr

Val

Leu

Val

Leu

Met

Ala

Gly

85

Gln

Lys

Val

Gly

ser

1e5h

vVal

Phe

Val

Ser

Gln

Arg

Asn

Tle

70

Arg

Met

Asp

Trp

Pro

150

Thy

Thr

Pro

Thr

Artificial Sequence

Trp

Leu

Leu

Tre

55

Ser

Phe

Asn

Leu

Gly

135

Ser

Ala

val

Ala

val

Leu

Leu

Ser

40

val

Gly

Thr

Ser

Gly

120

Gln

Val

Als

Sex

Val
200

heavy chain immunoglobulin

Phe

Glu

25

Cys

By

Ser

Ile

Leu

105

Trp

Gly

Phe

Leu

Trp

185

Leu

Ser

Leu

10

Ser

Thyr

Gln

Gly

Ser

80

Arg

Ser

Thi

Gly
170

Asn

Gin

Ser

29

Val

Gly

Ala

Ala

Gly

Aryg

Alz

Asp

Thr

Leu

i85

Cys

Ser

Ser

Asn

Ala

Gly

Ser

Thr

Asp

Glu

Ser

Val

140

Ala

Leu

Gly

Seyr

Phe

Tle

Gly

Gly

45

Gly

Thr

Asn

Asy

Tvr

125

Thr

Pro

Val

Ala

Gly
205

Gly

Leu

Leu

30

Phe

Lys

FPhe

Bexr

Thy

11¢

Tyr

Val

Cye

Lys

Leu

190

Leu

Thr

Lys

15

val

Thyr

Gly

Arg

95

Ala

Tyr

Ser

Ser

Asp

175

Thx

TvyE

Gln

Gliy

Gln

Phe

Leu

Ala

80

Thr

Val

VY

Ser

Rrg

160

Tyx

Ser

Ser

Thr

10

20

30

40



uod

Tyr

228

Thr

Pro

Thr

Val

val

305

Ser

Leu

Ala

Pro

Gin

igs

Ala

Thr

Ser

ug
210

Thr

Val

Leu

Ser

298

Glu

Thr

Asn

Pro

Gin

370

Val

val

Pro

Thr

Val
450

Cys

Glu

Ala

Met

275

Hig

Val

Phe

Gly

Iile

355

Val

Ser

Glu

Pro

Val

435

Met

Asn

Ary

Gly

260

Ile

Glu

His

Arg

Lys

340

Glu

Leu

Trp

Met

420

Asp

His

Val

Lys

245

Pro

Ser

Asp

Asn

Val

325

Glu

Lys

Thyx

Thy

Glu

405

Leu

Lys

Glu

Asp

230

Cys

Ser

Arxg

Pro

Ala

330

Val

TYYE

Leu

Cys

380

Ser

Asp

Ser

Ala

215

His

Cys

Val

Thy

Glu

295

Lys

ser

Lys

Ile

Pro

375

Leu

Asn

Ser

Arg

Leu
455

Lys

Phe

Pro

2840

Val

Thr

val

Cys

Ser

360

Pre

Val

Gly

Agp

Trp
440

Pro

Glu

Leu

265

alu

Gln

Lys

Leu

Lys

345

Lys

Sex

Lys

Gln

Giy

425

Gln

Asn

(157)

Ser

Cys

250

Phe

Val

Phe

Pro

Thy

330

Val

Thr

Arg

aly

Pro

410

Ser

Gin

His

30

Asn

235

Pro

Pro

Thr

Asn

Arg

315

val

Lys

Glu

FPhe

385

Glu

Phe

Gly

Tyz

220

Thr

Pro

Pro

Cys

Trp

300

Giu

T

Asn

Gly

Glu

380

Tyr

Asn

Phe

Asn

Thr
460

Lys

Cys

Lys

vVal

285

Tyr

Glu

Hisg

Lys

Gln

365

Met

Pro

Asn

Leu

val

445

Gln

JP 5816147 B2 2015.11.18

Val

Pro

Pro

270

Val

val

Gln

Gln

Gly

350

Pro

Thr

Ser

TvE

Tyr

430

Phe

Lys

Agp

Rla

255

I.ay s

val

Asp

Phe

Asp

335

Leu

Arg

Lys

Asp

Lys

415

ser

Ser

Ser

Lys

240

Pro

Asp

AsD

Gly

Agsn

320

TR

Pro

Glu

Ile

400

Thr

Lys

Cys

Leu

10

20

30

40
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ooooao
Ser Leu Sex Pro Gly Lys
465 470
«210> 33
<211> 470
<212> PRT

«213= Artificial Sequence

220>
«223> immunogleobulin heavy chain of 2.12.1 fx

<400> 33
Met Glu Phe Gly Leu Sexr Trp Val Phe Leu Val Ala Ile Ile Lys Gly

1 5 10 15

val Gln Cys @ln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys
290 25 30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Asp Tyr Tyr Met Ser Try Ile Arg Gln Ala Pro Gly Lys Gly Leu
30 55 60

glu Trp val Ser Tyr Ile Ser Ser Ser @ly Sexr Thr Arg Asp Tyr Ala
65 70 75 80

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 20 85

Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
1690 105 110

Tyr Tyr Cys RAla Arg Asp Gly Val Glu Thr Thr Phe Tyr Tyr Tyr TYVE
115 120 128

Tyr Gly Met Agp Val Trp Gly @ln Gly Thr Thr Val Thr Val Ser Ber
13¢ 135 140

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
145 15C 158 165

ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
165 170 178

Phe Pro Glu Pro Val Thr Val Ser Txp Asn Ser Gly Ala Leu Thr Ser
1890 185 120

31



gugbodood

Gly Vval His

Leu

Ty

Thyr

Proc

Thr

Val

305

sSer

Leu

Ala

Pro

Gln

385

Ala

Thr

Ser

210

Thyr

Val

val

Leu

Ser

290

Glu

Thr

Asn

Pxo

Gln

370

Val

Val

Pro

195

Sex

Cys

Glu

Ala

Met

275

His

val

Phe

Gly

Ile

355

Val

Ser

Glu

Fro

Thr

Val

Asn

Arg

Gly

280

Ile

Glu

His

Arg

Lys

340

Glu

Tyx

Leu

Trp

Met
420

Phe

Val

val

Lys

245

Pro

Ser

Asp

Asn

val

325

Glu

Lys

Thr

Thr

Glu

405

Leu

Pro

Asp
230
Cys
Ser
Arg
Pro
Ala
310
val
Tyr
Thr
Leu
Cysg
320

Ser

Asp

Ala

Val

215

His

Cye

val

Thr

Glu

295

Lys

Sex

Ile

Pro

375

Lau

Asn

Ser

val

200

Pro

Lys

Val

Phe

Pro

280

Val

Thr

Val

Cys

Ser

360

Pro

Val

Gly

Asp

Leu

Ser

Pro

Giu

Leu

265

Glu

Gln

Lys

Leu

Lys

345

Lys

Ser

Lys

Gin

Gly
425

(159)

Gln

Ser

Ser

Cys

250

Phe

Val

Phe

Pro

Thr

330

Val

Thr

Arg

Gly

Pro

410

Ser

32

Ser

Asn

Asn

235

Pro

Pro

Thr

Asn

Rrg

315

Val

Ser

Lys

Glu

Phe

395

Giu

Phe

Ser

Phe

220

Thr

Pro

Pro

Cys

Trp

300

Glu

val

Asn

Gly

Glu

380

Asn

FPhe

aly

205

Gly

Lys

Cys

Lvs

val

285

Tyr

Glu

Hig

Lys

Gln

365

Met

Asn

Leu

JP 5816147 B2 2015.11.18

Leu

Thr

Val

Pro

Pro

270

val

val

Gln

Gln

Gly

350

Pro

Thy

Ser

Tyr

Tyr
430

Tyx

Gln

Asp

Ala

255

Livs

val

Asp

Phe

Asp

=

335

Leu P

Aryg

Lys

Asp

Lys

415

Ser

Ser

Thr

Lys

240

Pro

Asp

Asp

Gly

Asn

3290

Trp

Glu

Asn

Ile

400

Thr

Lys

10

20

30

40
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(160) JP 5816147 B2 2015.11.18

O

f.eu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Rsgn Val Phe Sex Cys

Ser Val
450

435 440 445

Met His Glu Ala Leu Hig Asn His Tyr Thr Gin Lys Ser Leu
455 4e0

Ser Leu Ser Pro Gly Lys

465

<210
<21t
<212>
«2i3>

220>
<2235

400>

Gla val
i

470

34

125

PRT

Artificial Seguence

mature immunoglobulin heavy chain variable region of 2.12.1 Ex

34

@ln Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Ty

Tyr Met

20 25 30

ger Trp Ile Arg Gln Ala Pro G@ly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr Tle Ser Ser Ser Gly Ser Thr Arg Asp Tyr la Asp Ser Val

50

55 &0

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala lLys Asn Ser Leu Tyr

65

70 75 80

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyx Cys

Ala Arg

Asp Val

<210>
<21l
<212%>
<213>

«220>
<223>

&5 g0 95

Asp Gly Val Glu Thr Thr Fhe Tyr Tyr Tyr Tyr Tyr Gly Met
100 105 110

Trp Gly @ln Gly Thr Thr Val Thr Val Ser Ser
115 129 125
35

236

PRT

Artificial Seguence

immunogleobulin light chain of 2.12.1 fx

33
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20

30

40



gugbodood

<4Q0>

35

Met Asp Met

1

Fhe

Leu

Gln

Ala

65

Pro

Ile

Kis

Lys

Glu

145

Phe

Gln

Glu

Sey
225

Pro
Se;
Asp
50

Sex
Ser
Asn
Arg
136
Gln
Tyr
Ser
Thyr
Lys

210

Pro

Gly

Ala

Tie

Lys

Arg

Sex

Asn

115

Thr

Leu

Pro

Gly

Tyr

195

Hig

Val

AYG

Ala

2

Ser

Arg

Arg

Phe

L

160

VY

Val

Lys

Aryg

Asn

180

Ser

Thy

Val

Arg

val

Arg

Leu

Ser

85

Gln

Pro

Ala

Ser

Glu

165

Leu

Val

Lys

Ero

cys

Gly

Asp

Iie

70

Gly

Pro

Aryg

Ala

Gly

LB0

Ala

Gln

Ser

Tyr

Ser
230

Ala

Asp

Leu

55

Tyr

Ser

Glu

Thr

Pro

135

Thr

Lys

Glu

Ser

Ala

215

Phe

Gln

ile

Arxg

40

Gly

Ala

Gly

Asp

Phe

120

Ser

Ala

Val

Serx

Thr

200

Cys

Asn

Leu

Gln

25

Val

Trp

Ala

Ser

Phe

105

Gly

val

Ser

Val

185

L

Glu

Arg

(161)

Leu

10

Met

Thr

Tyr

Sexy

Gly

0

Ela

Gln

Phe

Val

Trp

176

Thr

Thr

val

Gly

34

Gly

Thx

Ile

Gin

Arg

Thr

Thr

Gly

Tle

val

155

Lys

Giu

Leu

Thr

Glu
238

Leu

Gln

Thy

Gln

60

Leu

Glu

VY

Thr

Phe

140

Cys

Val

Gln

Ser

Hig

220

Cys

Leu

Ser

Cys

45

Livs

Gin

Phe

VY

Lys

128

Pro

Leu

Asp

Agp

Liys

205

Gln

JP 5816147 B2 2015.11.18

Leu

Pro

30

Arg

Pro

Sar

Thr

Cya

110

val

Pro

Leu

Ao

Sar

190

Ala

Gly

Leu

15

Ser

Ala

Gly

Gly

Leu

25

Leu

Glu

Ser

Asn

Ala

175

Lys

Asp

Leu

Trp

Ser_

Ser

Lys

val

80

Thx

Gin

Ile

Asp

Asn

160

Leu

Agp

Tyr

Ser

10

20

30

40



(162) JP 5816147 B2 2015.11.18

OoOoooano
<210> 36
«211s 108
<212> PRT

<213> Artificial Sequence

220>
<223> mature immunoglobulin iight chain variable region of 2.12.1 fx

<400 3¢
Asp Iie Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

i & 10 i5k 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Asp Ile Arg Axrg Asp
20 25 30

Leu Gly Trxp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

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

50 55 60
20
Ser Gly Ser Gy Thr @Glu Phe Thr Leu Thr ITle Ser Ser Leu Gln Pxo
658 70 75 8¢
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Asn Tyr Pro Arg
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
1g0 105
<210> 37
«21ll> 112 30
<212 PRT
<213> Artificial Seguence
<220>
223> humanized 7010 immunoglcbulin light chain variable region;
version 1
<400= 37
Asp Val Vgl Met Thr Gla Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
40

@lu Prec Ala 8Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser
20 25 30

Asn Gly Asn Thr Tyr Leu Gin Trp Tyr Leu ¢ln Lys Pro Gly Gln Ser
35 40 45

35



ooooao

(163) JP 5816147 B2 2015.11.18

Pro Gln Leu Leu Ile Tyxr Lys Val Sexr Asn Arg Leu Tyr Gly Val Pro

50

Asp Arg
65

Ser Arg

Ser Hisg

<210>
<21l>
<212>»
«213>»

<220=
«Z23>
<400>
Asp Ile

1

Giu Pro

55 60

Phe Ser Gly Ser Gly Ser @ly Thr Asp Phe Thr Leu Lys Ile
To 75 80

val Giu Ala Glu Asp Val Glv val Tyr Tyx Cys Phe Gin Gly
85 90 85

val Pro Trp Thr $he Gly Giln Gly Thr Lys Val Glu Ile Lys
100 105 110

38

112

PRT

Artificial Seguence

humanized 7010 immunoglobulin light chain variable region;
varsion 2
3g

val Met Thr Gln Ser Pro Leu Sexr Leu Pro Val Thx Pro Gly

Bla Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val Hie Ser
20 25 30

Asn Gly Asn Thr Tyr Leu @ln Trp Tyr Leu Gln Lys Pro Gly Gln Serx

35 40 45

Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Leu Tyr Gly Val Pro

5O

Agp Aryg
65

Ser Arg

Ser His

<210
«211l>»
<212>
213>

<220
«223>

55 80

Phe Ser Gly Ser @ly Ser Gly Thr Asp Phe Thr Leu Lys Ile
70 75 30

val Glu Ala Glu Asp Val Gly Vval Tyr Tyr Cys Phe Gln Gly
g5 90 95

val Pro Trp Thr Phe Gly Gln Gly Thr Lye Val Glu Ile Lys
100 1085 310

39

117

PRT

Artificial Seguence

humanized 7010 immunoglobulin heavy chain variable regilon;

36
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OoOoooano
version 1
<400> 39
Gln Val Cin Leu
L

Thr lL.eu Ser Leu
20

Tyxr Leu Trp Asn
15

Met Gly Tyr Tle
50

Lys Asp Arg Ile
€5

Leu Lys Leu Ser

Ala Arg Tyr Gly
i0¢0

Yal Thr val Ser
115

210> 40

<211> 117

<212> PRT

Gln

Thr

Trp

Ser

Thr

sSer

85

Arg

Ser

Glu

Cyse

Ile

Ty

val

Val

Ser Gly

Thy Val

Arg Gin

40

Asp Gly

25

Ser Arg

Thr Ala

Phe Phe

«213> Artificial Seqguence

<220>

«223> humanized 7010 immunoglobulin heavy chain variable region;

version 2
<400> 40
Gln Val Gin Leu

1

Thr Leu Ser Leu
20

Tyr Leu Trp Asn
35

Ile Gly Tyr Ile
50

Gln Glu

Thr

Trp

Sexr

Cys

Tle

Tyx

Ser Gly

Thr Val

Pro

Ser

25

Pro

Thr

Asp

Ala

Asp
105

Gly L

10

Gly

Pro

Agn

Thr

Asp
90

(164)

Tyxr

Gly

Asn

Ser

75

Thr

Trp

Pro Gly Leu

19

Ser Gly Tyr

25

Fro Pro Gly

Thr Asn Asn

37

val

Sex

Lvs

TYT

60

Lys

Ala

Gly

val

Sex

Lys

Tyr
60

Lys

Tle

Gly

45

Lys

Asn

Val

Gln

Lys

Ile

Gly

45

Liys

JP 5816147 B2 2015.11.18

Thr

30

Leu

Pro

Gln

Gly
110

Pro

Thr

30

Leu

Pro

Ser

18

Gly

Glu

Ser

Phe

Ty

95

Thr

Ser
15

Glu

Giy

T¥p

Leu

Sex

80

Cys

Leu

Giu

Gly Gly

Giu Trp

Ser

Leu

10

20

30

40
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ooooao

Lys Asp Arg Val Thr Ile Ser Arg Asp Thr Ser Lys Asn Gln Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 20 95

Ala Arg Tyr Gly Arg val Phe Phe Asp Tyr Trp Gly Gin Gly Thr Leu
100 . 105 110

val Thr Val Ber Ber
118

«<210> 41

«211= 117

«212» PRT

<213> Artificial Seguence

<220>

<223> humanized 7C10 immunogiobulin heavy chain variable region;
versicn 3

<400> 41

Gln Val Gln Leu Gln Glu Sexr Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

Thr Leu Ser Leu Thr Cve Thr Val Ser Gly Tvr Ser Ile Sexr Gly Gly
20 25 30

Tyr Leu Trp Asn Trp Ile Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp
35 40 45

ITle Gly Tyr Ile Ser Tyr Asp Gly Thr Asn Asn Tyr Lys Fro Ser Leu
50 55 &0

Lys Asp Arg vVal Thr Ile Ser vVal Asp Thr Ser Lys Asn Gln Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thxr Ala Val Tyr Tyr Cye
85 a0 95

Ala Arg Tyr @ly Axg Val Phe Phe Asp Tyr Trp Gly &ln Gly Thr Leu
100 105 110

Val Thr Val Ser Sex
115

<210> 42

38
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ooooao

<21i>
<212>
<213>

<220>

223>

<400>

130
PRT

Artificial Sequence

42

Giu Val €in

1

Ser

Ala

Gly

Gln

65

Met

Tyr

Ser

Val

ITle

Gly

50

Gly

Giu

Arg

Ty

Ser
130

<210>
<21ll>
212>

2213

<220>

<223>

<40CG>

Lys

Ser

35

ITle

Arg

Leu

Ala

Tyr

115

43
109
ERT

43

Leu

Val

20

TR

Ile

Val

Ser

Pro

100

Tyy

Val

5

Ser

val

Pro

Thr

Sex

85

Leu

Met

Gln

Cys

Arg

Tle

Tie

70

Leu

Arg

Sex

Lys

Gln

Phe

55

Thr

Arg

Phe

val

Artificial Sequence

212 immunoglobulin heavy

Gly

Ala

Ala

40

Gly

Ala

Ser

Leu

Trp
120

Al2 immuncglobulin light

Ser Ser Glu Lesu Thr Gin Asp Pro

i

5

Thr Val Arg Ile Thr Cys Gln Gly

20

(166)

JP 5816147 B2 2015.11.18

chain variable region

Ala Glu val
10

Ser Gly Gly
25

Pro Gly Gln

Thr Ala Asn

Asp Lys Ser
75

@lu Asp Thr
90

@lu Trp Ser
105

Gly Lys Gly

Lys

Thr

Gly

Tyx

60

Thr

Ala

Thr

Thr

Lys

Fhe

Leu

48

Ala

Ser

Val

Thr
125

Pro

Ser

30

Glua

GCln

Thy

Ty

Asp

110

val

chain variable region

Gly

15

Sexr

Trp

Lys

Ala

Tyr

95

Hig

Thr

Ser

Tyx

Met

Tyr

80

Cys

Tyy

val

Ala val Ser Val Ala Leuw Gly Glz

io

18

Asp Ser Leu Arg Ser Tyr Tyr Ala

25

39

a0

10

20

30

40
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gugbodood

Ser Trp

Gly Lys
50

Ser Ser
65

Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Asn Asn Arg Pro Ser Gly Ile Pro Asp Axg Phe Ser Gly Ser
55 60

Gly Asn Thr Ala Ser Leu Thr Ile Thr @ly Ala Gln Ala Glu
70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Asn Ser Asp Asn Arg

Leu Ile

<210>
<2li>
«212%
<213>

220>

<223>

«220>
<221
222>
<223>
<400>
Glu Val
L

Ser Leu

Ala Metr

Ser Ala
50

85 g0 95

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Sex
100 105

44

119

PRT

Arrificial Seguence

1A immuncglobulin heavy chain variable region

MISC_FEATURE

() ..(i12}

Possible mutations: R30, 830, N31, 831, Y94, H94, D104, E104.
44

@ln Leu Val Gln Ser Gly Gly Gly Leu Val His Pro Gly Gly

Arg Leu Ser Cys Ala Gly Sexr Gly Phe Thr Phe Arg Asn Tyr
20 25 30

Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Txp Val
35 40 45

Tle Gly Ser Gly Gly Gly Thry Tyr Tyr Ala Asp Ser Val Lye
55 &80

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

&5

Gln Met

Arg Ala

70 75 80

Asn Ser Leu Arg Ala Glu Asp Met Ala Val Tyr Tyr Cys Ala
85 90 295

Pro Asn Trp Gly Ser Asp Ala Phe Asp Ile Trp Gly Gln Gly

40

10

20

30

40



(168) JP 5816147 B2 2015.11.18

ooooao
100 105 110

Thr Met Val Thr Val Ser Ser

1i5
<210= 45
«211> 107
<212> PRT

«213> Artificial Sequence

«220>
«223> 1A immunoglobulin light chain variable region

<220>

<221> MISC FEATURE

<222 (1)..(107)

«223> possible mutations: P26, 186, PL00, QLO00, R103, K103, V104, L1044,
D10&, E105

<400> 45
Asp Ile Gln Met Thr Glmn Ser Pro Ser Ser Leu Ser Ala Ser val CGly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 a0

fLieu Ala Trp Tyr CGln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Tie
35 40 45

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

Ser Gly Ser @iy Thr Asp Phe Thr Leu Thx Ile Ser Ser Leu Gln Pro
65 70 75 8¢

Glu BAsp Phe Ala Thy Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Pro
85 90 a5

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
160 105

<210> 46

=<211> 251

«212> PRT

«213>» Artificial Seguence

<220>
«223> ws=ingle chain fv BAlL

<400 46

41



Oooao
Glu

Ser

Trp

Gly

Gln

65

Leu

Ala

Tvr

Gly

Glu

145

Arg

TYY

Asn

Gly

Ala

225

Phe

uo

Val

Leu

Iie

Ile

50

Giy

Gln

Arg

Gly

Gly

130

Leu

Ile

Gin

Asn

Asn

210

Asp

Gly

Gln

Thr

Gly

35

ile

Gln

Trp

Ser

Met

115

Gly

Thyr

Thr

Gln

Arg

195

Thr

Tyr

Gly

Leu

Ile

20

Trp

Tyt

Val

Sex

Ile

100

Gly

Glin

Cys

Ly

180

Pro

Ala

Tyr

Val

Ser

val

Fro

Thr

Ser

85

Arg

val

Ber

Asp

Gln

165

Pro

Ser

Ser

Cys

Thr

Gln

Cys

Arg

Tyr

Trp

Gly

Pro

150

Gly

Gly

Gly

Leu

Asn

230

Lys

Ser

Lys

Gln

Asp

55

Ser

Lys

Cysa

Gly

Gly

135

Ala

Asp

Gln

Ile

Thr

215

Ser

Leu

Gly

Gly

Met

49

Ser

Val

Ala

Pro

Gln

120

Gly

Val

Ala

Pro

2C0

Ile

Arg

Thr

Ala

Pro

25

Pro

Asp

Asp

Ser

Gly

105

Gly

Gly

Ser

Leu

Pro

185

Asp

Thyr

Asp

Val

(169)

Glu

10

Gly

Gly

Thx

Lys

Asp

S0

Gly

Thx

Sex

Val

Arg

170

Val

Arg

Gly

Ser

Leun

42

Val

Ty

Lys

Arg

Sexr

75

Thr

Arg

Met

Gly

Ala

155

Ser

Leu

Phe

Ala

Ser

235

Gly

Lys
Asn
Gly
Tyr
60

Ala
Cys
val
Gly
140
Leu
fyr
val
Ser
Gin

220

Gly

Lys

Phe

Leu

45

Ser

Met

Tyzr

Thr

125

Gly

Gly

Tyx

Ile

Gly

205

Ala

Asn

JP 5816147 B2 2015.11.18

Pro

Phe

30

Gilu

Pro

Thr

Tyr

Ser

110

val

Gly

Gin

Ala

Tyr

190

Ser

Glu

Hisg

Gly

15

Agn

Trp

Ser

Ala

Tvr

-

95

Gly

Ser

Ser

Thr

Ser

175

Gly

Ser

Asp

Val

Giu

TYY

Metl

Phe

Tyr

80

Cys

Tyr

Ser

Ser

Val

164

Trp

Liys

Ser

Giu

val
240

10

20

30

40



(170) JP 5816147 B2 2015.11.18

ogoooao
245 250
<210=> 47
<211> 245
«212> PRT

<213> pArtificial Segquence

«220>
«223> single chain fv SA2

<400> 47
Gln val Gln Leu val Gin Ser Gly Ala Glu Val Arg Lys Pro Gly Ala

1 5 10¢ 15

Ser Val Lys Val Ser Cys Lys Thr Ser Gly Tywx Thr Phe Arg Asn Tyr
2¢ 25 30

Asp Ile Asn Txp Val Arg Glmn Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Ser Gly His Tyr Gly Asn Thr Asp Hig Ala Gin Lys Phe
50 55 50

Gln Gly Arg Phe Thr Met Thr Lys Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Thr Fhe Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Gln Trp Asn Val ARsp Tyr Trp Gly Arg Gly Thr Leu Val
100 105 110

Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser dly Gly
115 120 125

@ly Gly Ser Ala Leu Asn Phe Met Leu Thr Gln Pro Hig Sexr Val Ser
130 135 140

@lu Ser Pro Gly Lys Thr Val Thr Ile Ser Cys Thr Arg Ser Sex Gly
145 150 155 160

ger Ile Ala Ser Asn Tyr Val @in Trp Tyr @Gln Gln Arg Pro Gly Ser
165 170 175

Say Pro Thr Thr Val Ile Phe Glu Asp ARsn Arg Arg Pro Ser Gly val
180 1856 190

43



ooooao

Pro Asp Arg Phe

Leu

Gln
225

185

Thr Ile Ser

210

Sey Phe Asp

val Thr Val Leu

<210
<21i>
<212
<213>

220>
<223

<400>

48
245
PRY

Ser Gly Ser

Gly Leu Lys

215

S8exr Thr Asn

Gly
245

230

Artificial Sequence

gingle c¢hain £v 1154

48

Glu vVal Gin

i

Sexr

Ala

Ser

Lys

65

Leu

Ala

Gln

Gly

Leu

Met

Ala

50

Gly

Gln

Ser

Gly

Gly
130

Arg

Ser

35

Ile

Arg

Met

Ser

Thr

115

Ser

Leuw

Liau

20

Trp

sSexr

Asn

Pro

106

Met:

Gly

Leu

Ser

Vval

Gly

Thr

Ser

85

Tyr

Val

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Sex

Thr

Gly

Ser

Ala

Gin

GLy

55

Ser

Arg

Ser

val

Gly
135

(171)

Ile Asp Thr Ser

200

Thr Glu Asp Glu

Leu Val Val Phe

Gly

Ala

Ala

40

Gly

AXg

Ala

Arg

Ser

120

Ser

Glvy

Ser

25

Pro

Ser

Asp

Glu

Trp
105

Ser

Ala

Gly

106

Gly

Gly

Thx

Asn

Asyp

90

Tyr

Gly

Leu

44

2353

Leu

Fhe

Lys

Tyt

Sex

75

Thr

Ser

@iy

Ser

Ser

Ala

2240

Gly

Val

Thr

Gly

bla

Fhe

Gly

VY
140

Asn
205

Asp

Gly

Gln

Fhe

Leu

45

Ala

Asn

Val

Asp

Gly
125

JP 5816147 B2 2015.11.18

Ser

Tyr

Gly

Pro

Ser

30

Giu

Asp

Thy

Ty

Pro

110

Sey

Leu

Ala

Tvr

Thx

Trp

Ser

Leu

Tyz

g5

Trp

Gly

Thr

Sayr

Cys

Lys
240

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly

Gln

10

20

30

40



ooooao

Pro Pro
145

Ser Val Serx Val Ser
150

Ser Gly Asp Asp Leu Gly Asn

165

Pro 8ly @lin Ser Pro Val Leu

Ber Gly

180

Tle Pro Glu Arg FPhe
198

Thr Leu Thr Ile Ser Gly Thr

210

215

Cys Gln val Trp Asp Thr Gly

228

Leu Thr

«210>
<211l>
<212
213>

<220>
<223>

<4030>

Glu val
1

230

val Leu Gly
245

49

251

PRT

Artificial Seguence
gingle chain £v 7A4

49

Gin Leu Val @lin Ser

Ser Leu Thr Ile Ser Cys Lys

Trp Ile

dly ITle
590

Gln Gly Gln Val Thr Ile Ser

65

20

dly Trp Val Arg Gla

36

Ile Tyr Pro Thx Asp
55

70

Leu Gln Tyrp Ser Ser Leu Lys

85

Bro

Lys

val

Ser

200

Gln

Thy

Gly

Gly

Met

40

Ser

Val

Ala

Gly

Tyr

ile

i85

Gly

Yal

Ala

Ser

25

Bro

Asp

Asp

Ser

(172)

Gln

val

170

VY

Ser

val

Val

Glu

1c

@ly

Gly

Thr

Lys

Asp
90

45

Thr

165

Ser

Gln

Asn

Asp

Phe
235

Val

Tyx

Lys

Arg

Ser

75

Thr

Ala

Trp

Lsp

Ser

Glu

220

Gly

Lys

Asn

Agp

Tyr

60

Ile

Ala

Thr

Ty

Thr

Gly

203

Ala

Gly

Lys

Phe

Leu

45

Ser

ser

Met

JP 5816147 B2 2015.11.18

Tle

Gln

Lys

19¢

Asn

ASD

Gly

Pro

Phe

30

Glu

Pro

Thr

Tyr

Thr

Gin

175

Arg

Ile

Tyr

Thz

Gly
15

Asn

Trp

Sexr

Ala

Tyr
98

Cys

160

Lyvse

Pro

Ala

Tyr

Lys
240

Glu

Tyxr

Met

Phe

Tyr

80

Cys

10

20

30

40



ooooao

Ala Arg Ser

Tyr

Giy

Glu

145

Arg

Tyr

Asn

Gly

Ala

225

Phe

Gly

Gly

1390

Leu

Ile

Gln

Asn

Asn

210

Agp

Gly

<210>
<21i>
212>

<2i3>

220>
223>

<400>

Met

118

Gly

Thr

Thr

Gin

Ar

185

Tyr

Gly

50
249
PRT

Ile
106

Asp

Ser

Gln

Cys

Lys

180

Pro

Ala

Tyr

v

Val

Ser

Asp

Arg

165

Pro

Sex

Ser

Cys

Thr
245

Tyr

Gly

Pro

150

Gly

Gly

Gly

Leu

Asn

230

Lys

Cye

Gly

Gly

135

Ala

Asp

Gln

Ile

Thr

215

Seyx

Leu

Artificial Sequence

gingle chain fv 11A1

50

@lu Val Gln Leu Val Glu Ser

1

5

Ser Leu Arg Leu Ser Cys Ala

20

Ala Met His Trp val Arg Gln

35

Pro

Gln

120

Gly

Val

Ser

Ala

Pro

200

Ile

Arg

Thr

Gly

Ala

Ile
40

(173)

Gly Gly
105

Gly Thr

Gly Ser

Ser Val

Leu Arg
170

Pro Val
185

Asp Arxrg

Thr Gly

hAgp Ser

val Leu
250

Gily Gly
10

Ser Gly
25

Pro Gly

46

Arg

Mek

Gily

Ala

155

Asn

Lew

Phe

Ala

ser

235

Gly

Cys

val

Gly

1440

Leu

Tyr

Val

Ser

Gln

220

Gly

Tyr

Thr

125

Gly

Gly

Tyx

Ile

Gly

205

Ala

ASTt

JP 5816147 B2 2015.11.18

Ser
1190

Vail

Gly

Gln

Ala

v

190

Ser

Glu

His

Gly

Ser

Ser

Thr

Ser

i75

Gly

Ser

AgD

Mar

Tyr

Ser

Ser

Val

160

Trp

Lys

Ser

Glu

Val
240

Val vVal Gln Fro Gly Aryg

i5

Phe Thr Phe Ser Asp Phe

30

Lys Gly Leu Glu Try Leu

45

10

20

30

40



ooooao

Ser
ys
65

Leu
Val
Lys
Gly
Pro
1458
Ser
Gln
Arg
ser
TYY
225

Gly

Gly
50

Gly

Gln

Thy

Gly

Gly

136

Pro

Gly

Leu

Pro

Ala

210

Tyr

Gly

2210
<2ll>
<212>

<213>

<220>
<223%

Leu

Arg

Met

Gly

Thrx

115

Ser

Ser

Ser

Pro

Ser

135

Ser

Cys

Thr

51
251
PRT
Artificial Sequence

Arg

Phe

Asn

Ser

100

Leu

Gly

Ala

Asn

Gly
180

Gly

oeu

Ala

Lys

Hig

Thr

Ser
85

Gly

Val

Gly

Sexr

Ser

165

Thr

Val

Ala

Ala

Vval
245

ASp

Ley

Ser

Thr

Gly

Gly

150

Asn

Ala

Pro

Tle

Trp

230

Thr

Giy
55

Ser

Arg

Sexr

Val

Gly

i3t

Thy

Pro

Asp

Ser

215

Asp

Val

single chain fv 7A6

Ser

ATy

Ala

Gly

Sex

120

Ser

Pro

Gly

Lys

Ary

200

Gly

Asp

Ley

Thr

Asp

Glu

Pro

105

Ser

Ala

aly

Thr

Leu

i85

Phe

Leu

Ser

Gly

(174)

Ala

Asn

ASp
S0

Gly

el

Gin

YT

i70

Leu

Ser

Gln

Leu

47

VY

Ser

75

Thx

Ala

Gly

Ser

Ary

155

Thr

Ile

Gly

Ser

Asn
235

Tyr
&0

Arg

Ala

Phe

Gly

Tyr

140

val

val

Tyr

Glu
220

Gly

Ala

Asn

Thr

Pro

Gly

125

Val

Thr

Asn

Ser

Lys

205

Asp

Pro

JP 5816147 B2 2015.11.18

Gly

Thr

Tyr

val

110

Ser

Leu

Ile

Trp

Asn

190

Ser

Glu

Val

Ser

Val

Tyx
95

Trp

Gly

Thr

Sar

Phe

17%

Asn

Gy

Ala

Phe

Val

Tyr

80

Cys

Gly

Gly

Gin

Cys

160

Gln

Gln

Thy

Asp

Gly
240

10

20

30

40



gugbodood

<400

51

Glu val Gin

1

Ser

Trp

Gily

Gln

65

Leu

Ala

Tyy

Gly

Giu

145

Arg

Phe

Gly

Ala
225

Leu

Ile

Ile

50

Gly

Gln

Arg

Gly

Gly

130

Lew

Ile

Gin

Lys

Asn

210

Agp

Thy

Gly

35

Ile

Tre

Sexr

Met

115

Gly

Thr

Thr

Gln

Arg

1985

Thy

vy

Leu

Tl=

2¢

Trp

Ty

Val

Sex

Ile

1q0

hep

Gly

Gln

Cys'

Lys

189

Pro

Ala

Tvr

(&

Ser

Val

Pro

Thr

Sar

85

Arg

Val

Ser

BEp

Gin

1les

Pro

Sex

Ser

Cys

Gln

Cys

Arg

Iie

70

Lenu

Tyr

Trp

Gly

Pro

150

Gly

Gly

Gly

Leu

Agn
230

Ser

Lys

Gln

Asp

55

Ser

Lys

Cys

Gly

Gly

135

Ala

Asp

Gin

Tle

Thr

215

Ser

Gly

Gly

Met

40

Ser

Val

Ala

Pro

Gln

120

Giy

Val

Ala

Pro
200

Arg

ala

Sex

28

Pxo

Asp

Asp

Ser

Gly

105

Gly

Gly

Ser

Leu

Pro

185

Asp

Thr

Rap

(175)

Giu

10

Gly

Gly

Thy

Lys

Asp

80

Gly

Thr

Ser

Val

Arg

170

Leu

Arg

Gly

Ser

48

Val

TY¥

Lys

Arg

Ser

75

Thr

AXg

Leu

Gly

Ala

185

Ser

Leu

Phe

Ala

Sexr
235

Lys

Asn

Gly

Tyr

60

Iie

Ala

Cys

Val

Gly

140

Leu

Tyy

val

Sexr

Gln

220

Gly

Lys

Phe

Leu

4%

Ser

Ser

Met

Tyr

Thr

125

Gly

Tvr

val

Gly

2058

Ala

Asrl

JP 5816147

Pro

Phe

38

Glu

Pro

Thy

Tyx

Sexr

130

Val

Gly

Glin

Thr

Tyr

290

Ser

Glu

His

Gly

15

Astl

Trp

Sexr

Ala

Tyx

98

Gly

Ser

Ser

Thr

Azn

175

Ala

Ser

Bap

val

Glu

YL

Met

Phe

Tyr

80

Cys

Tyr

Ser

Ser

val

160

Trp

Lys

Ser

Glu

Val
240

B2 2015.11.18
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(176)

ooooao

Phe Gly Gly CGly Thr Lys Leu Thr Val Leu Gly

«<210>
«21i>
<212>
<21i3=

<220
<223>

<400 =

245 2540

5z

5

PRT

Artificial Sequence

CDR

52

Ser Tyr Trp Met His

1

<210>
«21i>
<212>
213>

<220>
<223>

<400>

5

53

17

PRT

Artificial Beguece

CDR

53

JP 5816147 B2 2015.11.18

Glu Tle Asn Pro Ser Asn Gly Arg Thr Asn Tyr Asn Glu Lys Phe Lys

i

Arg

<210
«21l>
<2125
<213>

<220>
<223>

<400>

5 16

54

15

PRT

Artificial Sedquence

CDR

54

15

@ly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Phe Asp Val

1

<210>
211>
212>
<213

<«220>
<223>

=400>

5 10

55

16

FRT

Artificial Seguence

CDR

55

15

Arg Ser Ser Gln Ser Ile Val His Ser Asn Val Asn Thr Tyr Leu Glu

i

5 i0

49

is

10

20

30

40



ogoooao
<210> 5o
«21i> 7
<212> PRT

«213> Artificial Sequence

<220
<223 (DR
<4Q0> 56

Iya Val Ser Asn Arg Phe Ser

1 5
«230> 57

<2il> &

«212> PRT

<«213> Artificial Saquence

220>
«<223> (DR
<4G0> 57

Phe Gin Gly Sex His Val Pro Pro Thr
1 5

<210> 58
«211> 123
<212>» PRT

«213> Artificial Sequence

<220>

(177)

<223> Theavy chain immunoglobulin wariable region

<400> 5B

Gln Val Gln Leu Val Gin Ser Gly Ala
L 5

Ser Val Lys Leu Sexr Cys Lys Ala Sex
20 25

Trp Mef His Trp val Lys Gln Arg Pro
35 40

@ly Glu Ile Asn Pro Ser Asn Gly Arg
50 55

@ln Gly Lys Ala Thr Leu Thr Val Asp

Mzt Gln Leu Ser Ser Leu Thr Ser Glu
g5

Glu

10

Gly

&ly

Thr

Lvs

Asp
20

50

Val

Ty

Gln

AsSn

Ser

75

Say

val

Thy

Gly

Tvr

&0

Ser

Ala

Lys

Phe

Lew

45

Asan

Ser

Val

JP 5816147 B2 2015.11.18

Pro Gly Ala
15

Thr Ser Tyr
30

alu Trp lle

Gln Lys Phe

Thr Ala Tyr
80

Tyyr Tyr Phe
95

10

20

30

40



(178) JP 5816147 B2 2015.11.

ooooao

Ala Arg Gly Arg Pro Asp Tyr Tyr Gly Ser Ser Lys Trp Tyr Fhe Asp
100 . 105 110

val Trp Gly Gln Gly Thr Thr val Thr Val Ser

115 120
<210>» 59
<21i= 118
«212> PRT

<213»> Artificial Sequence

<220>
«223> heavy chain immunoglobulin variable region

«400> &9

Gln val @ln Phe Gln Gln Sex Gly Ala Glu Leu Val Lys Pro Gly Ala
i 5 10 15

Ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
: 20 25 3G

Leu Met His Trp Ile Lys Gln Arg Pro Gly Arg Gly Leu Glu Trp Ile
Gly Arg Ile Aep Pro Asn Asn Val Val Thr Lys Phe Asn Glu Lys Phe
50 55 60

Lys Ser Lys Ala Thr Leu Thr Vval Asp Lys Fro Ser Ser Thr Ala Tyr
65 70 75 8¢

Met Giu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 25

Ala Arg Tyr Ala Tyr Cys Arg Pro Met Asp Tyr Trp Gly Gln Gly Thyr
100 105 130

Thr val Thr val Sexr Ser

115
<210> 60C
<21i> 123
«212> PRT

<213> Artificial Seguence

«<220>
223> heavy chain immunoglobulin variable region

<400> &0

51

18

10

20

30

40



Oo0ood
Gin

Ser

Trp

Gly

Lys

65

Met

Ala

val

OO
Val

Val

Met

Glu

50

AXY

Gln

Arg

Trp

=210>
<211>
<212

<213>

<220
<223

<400

Gln

Lys

His

35

fle

Lyvs

Lew

Gly

Gly

115

a6l
12¢
PRT

6l

Gln Val Gln

1

Sex

Trp

Gly

Lys

Val

Ile

Giu

50

Gly

Lye

Giu

35

Tle

Lys

Leu

Leu

20

Trp

Asn

Ala

Ser

Arg

100

Ala

Leu

Ile

20

Trp

Leu

Ala

Gln

Ser

Val

Pro

Thr

Ser

85

Pro

Gly

Gln

5

Ser

Val

Pro

Thr

Gln

Cye

Lys

Ser

Liew

70

Asp

Thr

Gln

Cys

Livs

Gly

Fhe
70

Ser

Lyvs

Gln

Asrn

55

Thr

Thx

TyY

Thr

Artificial Sequence

Ser

LY 5]

Glin

Thr

Gly

Ala

Arg

40

Gly

Val

igts o

Val
120

Gly

Ala

Arg

40

Gly

Ala

Ala

Ser

25

Pro

Arg

Asp

Glu

Gly

105

Thr

Ala

Thx

25

Pro

Gly

Asp

(179)

Glu

10

a1y

Gly

Thr

Lys

Asp

a0

Ser

Val

Glu

10

Gly

Gly

Thr

Lys

52

Leu

Gln

Asn

Ber

Ser

Sar

Ser

Leu

Tyx

Hie

Hig

Ser
75

Val

Thx

Gly

TYY

60

Ser

Ala

Lys

Mat.

Thx

Giy

TYY

60

Ser

Lys

¥he

Leu

45

Asn

Ser

Val

Trp

heavy chain immunoglobidlin variable region

Lys

Leu
45

Asn

Asn

JP

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyt
110

Pro

Ser

30

Glu

Glu

Thr

5816147 B2 2015.11.18

Gliy

15

Ser

Trp

Liys

Ala

Tyx

95

Phe

Gly

15

Ser

YD

Lys

Ala

Ala

TyE

Tle

Fhe

Tvr

80

Phe

Asp

Ala

Phe

Ile

Phe

Tyr
80

10

20

30

40



(180) JP 5816147 B2 2015.11.

ooooao

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys

85 20 95

Ala Arg Gly His Ser Tyr Tyr Phe Tyr Asp Gly Asp Tyr Trp Gly GIn

Gly Thr

<210>
<21l>
<212
<213>

<220
<223 >

<400

1900 105 lic

Ser Val Thr Val Ser Ser
115 i2¢
62

12¢

PRT

Artificial Bequence

heavy chain immunoglobulin variable region

62

Gin Val ¢ln Leu Gln Gln Pro Gly Ser Vsl Leu Val Arg Pro Gly Ala

1

Ser Val

Lys Leu Ser Cys Lye Ala Ser ¢ly Tyr Thr Phe Thr Ser Ser
20 25 30

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

35 40 45

Gly Glu Ile His Pro Asn Ser Gly Asn Thr Asn Tyr Asn Glu Lys Phe

50

586 &0

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

65

70 75 80

Vval Asp Leu Ser fer Leu Thrx Ser Glu Asp Ser Ala Val Tyr Tyr Cys

858 90 95

Ala Arg Trp Arg Tyr Gly Ser Pro Tyr Tyr Phe Asp Tyr Trp Gly Gln

100 105 +10

Gly Thr Thr Leu Thr Val Ser Ser

<210>
211>
<212
«2Z13>

<220
<223>

115 1z2¢

63

120

PRT

Artificial Sequence

heavy chain immunoglobulin variable region

53

18

10

20

30

40



ooooao

<400

63

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Gly

val

Met

Arg

50

Ber

Gin

Arg

Thr

<2i0>
<211>
212>
213>

220>
«223>

<&00>

Ly s

Hig

35

Ile

Lys

Leu

Tyr

Thy
115

64

123
FRT
Artificial Seguence

&4

Gln val Gin

1

Ser vVal Lys

Trp Met His

35

Gly Glu Ile

50

Leu

Leu

20

Trp

Asp

Ala

Sexr

Agp

100

Leu

Leu

Leu

20

Trp

Asn

Gln

Ser

Vval

Pro

Thr

Ser

a5

Tyx

Thr

Val

Ser

Val

Pro

Gln

Cys

Lvs

Asn

Leu

70

Leu

Tyx

val

Gin

Cys

Lys

Ser

Fro
Lys
Gln
Ser
58

Thr
Thy

Gly

Ser

Lys

Gin

Asn
55

Gly

Ala

Ary

40

Gly

val

Ser

Sex

Ser
120

Gly

Ala

Arg

Gly

Ala

Sex

25

Pro

Gly

Asp

Glu

Ser
105

Ala
Ser

25

Pro

Arg

(181)

Glu Leu Val Lys
ic

Gly Tyr Thr Fhe

Gly Arg Gly Leu
45

Thr Lys Tyr Asn
8¢

Lye Pro Bber Ser
75

Asp Ser Ala val
90

Tyr Fhe Asp Tyr

heavy chain immunoglobulin variable region

Glu val val Lys
10

Gly Tyr Thr Phe

Gly Gln Gly Leu
45

Thr Asn Tyr Asn
6¢C

54

JP

Pro

Thr

30

Glu

Gilu

Thr

Yy

Trp
110

Pro

Thy

3¢

Glu

Gin

5816147 B2 2015.11.18

Gly Ala
15

Ser Tyr

Trp Ile

Lys Phe

Ala Tyx

80

Tyr Cys
o5

Gly Gln

Gly Ala
is

Sexr Tyr

Trp Ile

Lys Fhe

10

20

30

40



opoooo
Gln Gly Lys

65

Met

Ala

Val

Gin Leu

Arg

Trp

<21GC>
211>
<212>
«2313>

<220>
<223>

<400>

Gln

A

Ser

Trp

Gly

Lys

65

Met

Ala

Val

Val

Val

Met

Glu

50

Arg

Gln

Arg

Trp

<210>
<2Li=
<212>

«213>

Gly

65
124
PRT

Ala

Ser

Arg

100

Gin

Thr

Ser

85

Pro

Gly

Leu

70

Leu

A&

Thy

Thy

Thr

TyY

Thr

Artificial Sequence

val

Ger

Tyx

Val
120

Asp

Giu

Gly

1038

Thr

(182)

Lys

Aep

20

Sex

Val

Ser

75

Ser

Ser

Ser

Sear

Aia

Lys

Sar

val

Trp

heavy chain immunoglobulin variable region

&5

Gln

His
35

Iie

Lys

Leu

Gly

Gly

115

&6
124
PRT

Lew

Leu

20

TYD

Asn

Sexr

Arg
100

bla

Gin

Ser C

val

Pro

Thr

Ser

85

Pro

Gly

Gin

Lys

Ser

Leu

70

Leu

Asp

Thr

Ser

Lys

Gln

Asn

55

Thr

Thr

Tyxr

Thr

Artificial Seqguence

Gly

Ala

ATy

40

Gly

Val

Sex

Tyr

Val
124

Ala

ser

25

Pro

Arg

Asp

Glu

Gly

1905

Thr

Glu

10

Gly

Gly

Thr

Ly

AgD.

90

Ber

Val

55

Leu

TyY

Gln

Asn

Sex

75

Ser

Sexr

Ser

Val

Thr

Gly

Tyx

&0

Ser

ala

Lys

Ser

Lys

Phe

Leu

Asn

Ser

val

Thr

Tyr

Ty
110

Pro

Thr

30

Glu

Glu

Thr

TyY

Tyt
110

JP 5816147 B2 2015.11.18

Aia

Tyr

25

Phe

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Phe

Tyr
80

Phe

Asp

Ala

Tyx

Phe

TYY
a¢

Asp

10

20

30

40



(183)

heavy chain immuncglebulin variable region

OoOoooano

<220

<223>

<400> 66

Gln val Gln

1

Ser val Lys

Trp Met His
35

Gly Glu Ile

50

Cln Gly Lyve

65

Met Gln Leu

Ala Arg Gly

val Trp

<210>
<21l:>
«212>
«213>

<220
«223>

<400>

Gly
115

&7
120
PRY

Leu

Leu
20

Txp

Aan

Ala

Bex

Arg
100

Vval

Ser

Val

Pro

Thr

Ser

85

Pro

Gly

Gln

Cys

Lys

Ser

Leu

70

Leu

Asp

Thr

Ser

Lys

Gln

Asn

55

Thr

Thx

Thr

Artificial Seguence

Gly

Ala

Arg

43

Gly

Val

Ser

val
120

Ala

Ser

25

Pro

Arg

Asp

Gilu

Gly

105

Thr

Glu

10

Gly

Gly

Thr

Lys

Asp

Ser

Val

Val

Tyr

Gln

Agn

Ser

75

Sexr

sSer

Sex

Val Lys

Thr FPhe

Gly Leu

45

Tyr Asn

60

Sey Ser

Ala val

Lys Trp

heavy chain immunoglobulin variable region

67

Gln Val Gln Leu Gln

1

5

Ser val Lys Leu Ser

20

Trp Met His Trp Val

35

Gly arxyg Ile Asp Pro

50

Gln

Cys

Lys

Asn

Sex

Lys

Gln

Ser
55

Gly Ala Glu

10

ala Ser Gly

25

Arg Pro Gly

40

Gly Gly Thr

56

Leu

Tyx

Arg

Lys

val Lys

Thr Phe

Gly Leu
45

Tyr Asn
60

JP 5816147 B2 2015.11.18

Pro

Thr

30

@lu

Gin

Thr

TYyY

TyT
110

Pro

Thr

30

Glu

Glu

Gly Ala
15

Ser Tyr

Trp Ile

Lys Phe

Ala Tyr

80

Tyr Fhe
85

Phe Asp

Gly Ala

15

Ser Tyr

Trp Ils

Lys Phe

10

20

30

40



ocoooao
Lys Ser Lys Ala Thr Leu Thr val Asp Lys Pro Ser Ser Thr

65

70

(184)

75

JP 5816147 B2 2015.11.

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

85

20

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

Gly Thr

<21i0>
<21l>
<21ld>
<213>

«<220>
<223 >

=400>

100 108

Thr Vval Thr Val Ser Ser
115 120

68

117

PRT

Artificial Sequence

heavy chain immunoglobulin variable region

63

Gln Ile @in Leu Gin Gln Sexr Gly Pro

i

Ser Val

Lye Ile Ser Cys Lys Ala Ser
20 25

Tyvr Ile His Trp Val Lys Gln Arg Pro

35 40

Gly Trp Ile Tyr Pro Gly Ser Gly Asn

50

55

Lys Gly Lys Ala Thr Leu Thr Val ARsp

65

70

Met Gln Leu Ser Ser Leu Thr Ser Glu

Ala Axg

val Thr

«<210>
=211>

Gly Gly Lys Phe Ala Met Asp
100 105

Val Ser Ser
115

&2
L24

Glu

10

Gly

Gly

Thr

Thr

Asp
20

57

Leu

Tyr

Glu

Lys

Ser

75

Ser

Trp

Val

Thr

Gly

Tyr

Ser

Ala

Gly

Arg

Phe

Leu

45

ASn

Ser

Val

Gin

110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Ala

Tyr

95

Gly

Gly

Asp

Trp I

Lys

Ala

Phe

o5

Thy

Ty
80

Cys

Gln

Ala

Tyy

Fhe

Tyr

80

Cys

Ser

18

10

20

30

40



Artificial Sequence

(185)

heavy chain immunoglobulin variable region

OoOoooano
<212 PRT
«213>
<220>
<233 >
400> 69

Gln Val Gln

1

Sexr

Trp

Gly

Lye

Met

Ala

Val

Val

Met

Giu

50

Aryg

Gln

Arg

Trp

<210>
<21l
<212

«213>

<220>
<223 >

<400>

Lys

Hisg
35

Iie

Lys

Leu

Gly

Gly
115

70
120
PRT

Leu

Leu

20

Trp

Agn

Ala

Ber

Arg
100

Ala

Gln

Ser

Val

Pro

Thr

Sexr
85

Fro

Gly

aln

Cys

Lys

Ser

Leu
70

Leu

Thr

nys

Gln

Asn

55

Thi

Tyr

Thy

Artificial Sequence

Gly

Ala

Arg

40

Gly

val

Sex

TvY

val
126

Ser

25

Pro

Ary

Asp

Glu

Gly
105

Thr

Glu

10

Gly

Gly

Thr

Liys

Asp
90

Ser

vVal

Leu

YL

Gin

ABI,

Sexr
75

Ser

Ser

ser

Val

Thr

Gly

Tyr

60

Sexr

Ala

Lys

ser

Lys

Phe

Leu

45

Asn

val

Trp

heavy chain immunoglcbulin variable region

70

&ln Tle Gln Leu Gln Gin Ser Gly Fro

i

5

der Val Lys Ile Ser Cys Lys Ala Ser

290

25

Tyr Ile Asn Trp Met Lys Gln Lys Pro

a5

40

Glu Leu Val Lvs

10

Gly Tyr Thr Phe

JP 5816147 B2 2015.11.

Pro Gly Ala
15

Thr Ser Tyr
30

Glu Trp Ile

Giu Lys Phe

Thr Ala Tyx
80

Tvr Tyr Phe
95

Tyr Phe Asp
110

Pro Gly Ala
15

Thr Asp Tyr
390

Gly Gln Gly Leu Glu Trp Tle

58

45

18

10

20

30

40



ooooao

Gly

Lys

&5

Met

Ala

Gly

Trp

50

Gly

Gln

Arg

Thr

=210
<21il>
<212

<213>

220>
<223>

<400>

Tle

Lys

Leu

Glu

Ser
118

7L
115
PRT

Asp

Ala

sSer

Lys

100

val

Pro

Thr

Ser

35

Thr

Thr

Gly

Leu

76

Leu

Thr

Val

(186)

Ser Gly Zsn Thr

55

Thr Val Asp Thr

Thr Ser Giu Asp

20

Tyr Tyr Tyx Ala

Sexr Ala.

Artificial Sequence

1290

105

Lys Tyr Asn

60

Ser Ser Ser

75

Thr Ala val

Met Asp Tyr

heavy chain immunoglobulin variakle region

71

val Gln Leu

1

Val

Tle

Glu

Gly

&5

Gln

Hisg

Val

Tvs

Glu

Ile

50

Lys

Leu

Gly

Sey

Ile

Trp

35

Leu

Ala

AsT

Asn

Ser

Gln

Serx

20

Val

Pro

Thr

Ser

Gin

Cyg

L'y =]

Gly

Phe

Leu

L

Asp

Ser

Lys

Gin

Ser

Thr

70

Thr

Phe

Gly

Arg

Gly

55

Ala

Ser

Asp

Ala

Ser

Fro

40

Sexr

Asp

Glu

Gly

Glu

Gly

25

Gly

Thr

Thr

Asp

Trp

105

His

Asn

Ser

Ser

20

Gly

59

Met

Thx

Gly

TyT

Ser

75

Gly

Gln

Lys

Phe

Leu

His

60

Ser

Val

Gly

Pro

Ser

Glu

45

Glu

Thr

Tyr

Thr

JP 5816147 B2 2015.11.18

Glu

Thr

Tyxr

Trp
110

Gly

Asp

30

Trp

Ary

Ala

Tyx

Lys

Phe

Ala Tyx

Phe
98

80

Cys

Gly Cln

Ala

15

Tyr

ITle

Phe

Tyx

Cys

95

Leu

Ser

Try

Lys

Met

80

eu

Thr

10

20

30

40



(187) JP 5816147 B2 2015.11.

opoooo
1315
<2k0> 72
<211> 120
<212> PRT
«213> Artificial Segquence
<220>
«223> heavy chain immunoglobulin variable region
<400=> 72
G¢ln val @ln Leu Leu Glu Ser Gly Ala Glu Leu Met Lys Pro Gly Ala
1 5 10 i5
Ser Val Lyg Ile Ser Cys Lys Ala Thr Gly Tyr Thr The Sex Ser Phe
20 25 30
Trp Ile Glu Trp Val Lys Gln Arg Pro Gly His Gly Leu Giu Trp Ile

35 40 4%

Gly CGlu Ile Leu Pro Gly Ser Gly @Glvy Thr His Tyr Asn Glu Lys Phe

50

55 a0

Lys Gly Lys Ala Thr Phe Thr Ala Asp Lys &Ser Ser Asn Thr Ala Tyr

65

70 75 80

Met Gln Lau Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys

Ala Arg

Gy Thr

210>
<2ll>
212>
<213>

<220>
«223>

<400

Asp Val

85 30 95

@ly His Sexr Tyr Tyr Phe Tyxr Asp Gly Asp Tyr Trp Gly Glmn
100 108 110

Ser Val Thr vVal Ser Sevr
1i% 120
73

133

PRT

Artificial Seguence

light chain immunoglobulin variable region
73

ey Met Thr Glm Ile Pro Val Ser Leu Pro Val Ser Leu dly
5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ile Ile Val His Asn

20 25 30

60

18

10

20

30

40



ooo

Asn

Pro

Asp

65

Ser

Ser

Arg

od

Gly

Gln

50

Arg

Arg

His

<210>
<21i>
212>
<2135

<220
223>

<400

Asn
35

Leu

Phe

Val

T4
113
PRT

Thr

Leau

Ser

Giu

Bro
100

Tyr

Gly

Ala
85

Fhe

Leu

Tyy

Ser

70

Giu

Thy

Glu

Lvs

Gly

Bsp

Phe

Artificial Segquence

Trp

40

Val

sey

L&

Gly

TYY

Sexr

Gly

Gly

Sex
105

(188)

Leu

ABD

Thr

val

S0

Gly

Gin

Arg

ABP

75

Tyr

Thr

Lys

Fhie

G0

Phe

Tyx

Pro

45

Ser

Thr

Cys

Leu

light chain immupoglobulin variable regilon

T4

bsp Val Leu

1

Asp

Agn

Pro

Amp

Ser

Ser

Proc

val

Lys
50

Ary

Axg

His

Ala

Asn

35

Leu

Phe

Val

val

Met

ser

20

Thr

Leu

Ser

Glu

Pro

Thr

Iie

Tyr

Tle

Gly

ala
85

Pro

Gln

Ser

-

atld

Tyr

Ser
70

Glu

Thr

Thr

Cys

Glu

Lys
55

GLY

ASp

Phe

Pro

Arg

Trp

40

Val

Ala

Leu

Gly

Leu

Ser
25

Gly

aly

Gly

Sar
10

Ser

Leu

Asn

Thr

Ile
90

Gly

61

Leu

Gin

Gln

Arg

Asp
78

Thr

Pro

Ser

Lys

Phe
&0

Phe

Tyx

Lys

val

Ile

Fre

45

Ser

Thr

Cys

Leu

JP

Gly

aly

Leu

Phe

Glu
110

Ser

val

30

Gly

Gly

Leu

Phe

Giu

5816147 B2 2015.11.18

G@in

Val

Lys

Gin

a5

Ile

Leu

ib

His

Gin

vVal

Arg

Gln
85

Ile

Ber

BPro

Tle

ag¢

Gly

Lys

Gly

Ser

Ser

Pro

Tle
8o

Gly

Lys

10

20

30

40



(189) JP 5816147 B2 2015.11

ooooao
100 105 110
Arg
<210> 75
<2il> 113
<212> PRT

<213> Arxtificial Sequence

<220>
«223» light chain immunoglobulin variable region

<400= 75

Asp Val Leu Met Thr Gln Thy Pro Leu Ser Leu Pro Val Ser Leu Gly

1 5 i¢ 15

nsp Pro Ala Ser Ile Ser cys Arg Ser Ser Gln Ser Ile Val His Ser
20 25 30

Asn Val Asn Thr Tyr Leu Glu Trp Tyr Leu ¢ln Lys Pro Gly Gln Ser
35 40 43

Pro Arg Leu Leu Ile Tyr Lys val Ser Asm Arg Phe Ser Gly val Pro

Asp Arg Phe Ser Gly Ser Gly Ala Gly Thr ARsp FPhe Thr Leu Arg Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu @gly Ile Tyr Tyr Cys Phe Gln Gly
85 20 25

ger His Vval DPre Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
160 105 130

Arqg

2210 76

<2L1i> 113
<212 PRT

2213 Artificial Sequence

<220>
«223> light chain immunoglobulin variable region

<400> 76

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Lew Pro Val Ser Leu Gly
i 5 1% 15

62

.18

10

20

30

40



ooooao

Asp Pro Ala

Asn Val Asn
35

Pro Lys Leu
590

Asp Arg Phe
65

Ser Arg Val

Ser His Val

Aryg -
<210> 77
<211> 113

«212= PRT
<213>

220>
<223

<400> 77

Asp Val Leu
3

Agp Pro Ala

Zsn Val Asn
35

Pro Arg Leu
50

Asp Arg Fhe
65

Ser Arg Val

ser

20

Thr

Leu

ser

Giu

Pro
106

Sey

20

Thx

Leu

Ser

Glu

Tle

Ty

Ile

aly

hla

85

Pro

Thr

Ile

Tyr

Tie

Gly

Ala

Ser

Lew

Tyx

Sex

70

Glu

Thy

Gln

Ser

Leu

TYyTY

Sex

70

Glu

Cys

Glu

Lys

55

Gly

Asp

Phe

Artificial Sequence

Thr

Cys

Glu

Lys

55

Gly

Asp

Axg

Trp

40

Yal

Ala

Leu

Gly

Pro

Arg

Trp

40

val

Ala

L.eu

Ser
25

Tyr

Ser

aly

Gly
105

light chain immunoglobulin vari

Leu

Sex

25

YT

Ser

Gly

Gly

(190)

Ser

Lew

Asn

Thr

Tle

Gly

Sar

10

Ser

Leu

Asn

Thr

Ile
80

63

Gin

Gln

Asp
75

TYY

Thr

Leu

Gln

Gln

Arg

Asp

=

™y

Ser

Lys

Phe

60

Phe

TyT

Lys

Pro

Ser

Lys

FPhe

60

Phe

Tyx

Ile

Ser

Thx

cys

eu

able region

val

Tle

Pro

45

Ser

Thyr

cys
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val

20

Gly

Gly

L.eu

Phe

Glu
116

Ser

Val

a0

Gly

Gly

Leu

Phe

Gln

Vval

Arg

Gin

95

Ile

Leu

i%

His

Gln

Val

ATy

Gln
95

Seyx

Ser

Pro

Ile

8o

Gly

Lys

Gly

Ser

Ser

Pro

1ie

80

Gly

10

20

30

40
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(191)
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Ser His Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile‘Lys

Arg

<210
<21ll>
<212>
«213>

<220
<223>

220>
<Z22i>
222>
<223>

<220>
<221>
<2225
<223

<400>

100

78

113

PRT

Artificial Sequence

108

110

light chain immunoglobulin variable region

misc_ feature
(28} ..1(28)
Xaa can be any naturally

misc_feature
(1o1).. {101}
Xaa can be any naturally

78

Asp Val Leu Met Thr Gln Thr Pro

1

Asp Giln Ala gSer Ile Ser Cys Arg

20

Asn Gly Asn Thr Tyr Leu Glu Trp

35 4G

Pro Lys Leu Leu Ile Tyr Lys Val

50

55

Asp BArg Phe Ser Gly Ser Gly Ser

&5

70

Ser Arg Val Glu Ala Glu Asp Leu

85

Ser His Val Pro Xaa Thr Phe Gly

Arg

160

occurring amino

ocoourring aminoe

Leu Ser Leu Pro
10

Ser Ser Gln Xaa

Tyr Leu Gln Lys

Ser Asn Arg Phe
60

Gly Thr Asp Phe
75

Gly Val Tyr Tyzr
90

@ly Gly Thr Lys
105

B4

acid

acid

val Ser Leu Gly
15

Tle Val His Ser
30

Pro Gly Gln Ser
45

Ser Gly Vval Pro

Thr Leu Lys Iie
80

Cygs Phe Gln Gly
95

Leu Glu Ile Lys
110

10

20

30

40



oooano

210>
<211
<212>
<213>

«220>
<223>

<400

O

79
113
PRT

Artificial Seqguence

(192)

light chain immunoglobulin variable region

79

Agp val Val Met

1

Asp Pro Ala

Asn Val

Pro Lys
50

Asn

Leu

Asp Arg Phe

65

Ser Arg Val

Ser His

Arg

=210
<Z2il>
<212=
213>

<220>
223>

<400>

val

80
113
PRT

Sex

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Tie

Gly

Ala

85

Pro

Gin

Leu
Tyr
Seyr
70

Glu

Thr

Thx

Cys

Glu

Liys

Gly

Asp

Fhe

Artificial Sequence

Pro

Arg

Trp

40

Val

Ala

Ley

Gly

Leu

Ser

25

Tyr

Gly

Gly

Gly
105

Ser

10

Ser

Leu

Asn

Thr

Ile

20

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyx

Thr

Pro

Ser

Lly 8

Phe

60

Phe

Tyr

Liys

Val

Ile

Pro

45

Ser

Thx

Cys

L.eu

light chain immunogilobulin variable region

80

Asp Val Val Met Thr ¢la Thr Pro Leu Ser Leu Pro Val

1

5

10

Lsp Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ber Ile

20

25
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Ser

Val

30

Gly

Gly

Leu

Phe

Ser

Val
30

Asn val Asn Thr Tyr Leu Glu Trp Iyr Leu Gln Lys Pro Gly

65

Leu Gly
15

His Ber

Gln Sex

val Pxo

Arg Ile
80

Gln Gly
=1

Ile Lys

Leu Gly
15

Hig Serx

Zin Ser

10

20

30

40



ooooao

35

Pro Arg Leu
50

Asp Arg FPhe
65

Leu

Ser

Ser Arg Vval Glu

Ser His Val

Arg

<210> Bi
<213 > 113
«212» PRT
<213>
<220
<223>
«400> 81

Asp Val Leu
1

hzp Pro Rla

Asn Val Asn

B

Pro Arg Leu
50

Asp Arg Phe
65

Ser Arg Val

Ser His Val

Pxo
100

Met

Ser I

20

Thy

Leu

Ser

Glu

Pro
100

Ile Tyr

Gly ser
74Q

Ala Glu
85

Pro Thr

Tyr Leu

Ile Tyx

Gly Ser
70

Ala Glu
a5

Pro Thr

40

Lys Val Ser

55

Gly Ala Gly

Asp Leu Gly

Phe Gly Gly

Artificial Sequence

Thr

Cyse

Glu

Lys

558

Gly

Asp

Phe

Pro

Arg

Trp

40

Val

Ala

Leu

Gly

105

Leu

Ser
25

Tyr

Ser

Gly

aly

Gly
105

(193)

Asn

Thr

Iie

20

aly

Ser
10

Ser

Leu

Asn

Thr

Ile

80

Gly

66

Arg

Asp

Tyx

Thr

Leau

Gln

Gin

Arg

Asp

75

Tyr

Thx

Phe

Phe

Lys

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

45

Ser

Thr

Cys

Leu

1ight chain immuncglobulin variable region

val

Ile

Pro

45

Ser

Thr

Cys

Leu
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Gly

Leu

Phe

Glu
10

Ser

Val
30

Gly

Gly

Len

Phe

Giu
110

val

Arg

Pro

Ile

Gln Gly

g5

Ile

Leu
15

His

Gln

Val

Arg

Gln

25

Ile

Lys

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

10

20

30

40



(194) JP 5816147 B2 2015.11.18

OoOoooano
Aryg
<210> 82
<21Lls 113
«212> PRT

<213> Artificial Seguence

<220>
<223> light chain imrunoglobulin variable region

«<400-> 82
Asp Val Leu Met Thr ¢ln Ile Pro Val Ser Leu Pro Val Ser Leu Gly

i 5 10 ib

Asp Gln Ala Ser Ile Ser Cys Aryg Ser Sex ¢ln Ile Ile Val His Asn
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly val Pro
50 55 60

Asp Axg Phe Ser Gly Ser Gly Ser Gly Thr Agp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala @lu Asp Leu Gly val Tyr Tyr Cys Phe Gln Gly
85 20 95

der His Val Pro Phe Thr Phe Gly Ser Giy Thr Lys Leu Glu Ile Lys
100 105 150

Brg

<210> B3
<21l> 113
<212> PRT

«213> Artificial Sequence

<220
<223> light chain immunoglobulin variable regicn

<400> 83

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Phe fSer Gln Ser Ile Val His Ser
20 25 30

67
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40
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Asn

Pro

Asp

65

Sex

Ser

Arg

Gly

Livs

50

Arg

Arg

His

<2i0>
«21l>
«212>

<213>

<220>
<223

<400>

Asn

35

Leu

Phe

Val

Val

&4
113
PRT

Thr

Leu

Ser

Glu

Pro
i00

Tyr

TIle

Gly

Ala

85

Arg

Leu

Tyr

Sexr

70

Glu

Thr

Glu

Lys

85

Gly

Asp

Phe

Artificial Seguence

Trp

40

Val

Ser

Leu

Gly

Tyr

ser

Gly

Gly

Gly
105

(195)

Leu

Asn

Thy

Val

80

Gly

Gln

ATg

Asp

78

Tyr

Thy

Lys

Phe

G0

Phe

TyY

Lvs

Sar

Thr

Cye

Leu

light chain immunoglobulin variable region

84

Asp vVal Leu

1

Asp

Asn

Pro

Asp

€5

Ser

Ser

Glan

Val

Lys

50

Arg

Arg

His

Ala

ABn

3E

Leu

Phe

val

Val

Met

Ser

20

Thy

Lewu

Ser

Glu

Prc
100

Thy Gln Thr

5

Ile Ser Cys

Tve

Ile

Gly

Ala

85

Pxo

Leu Glu

Tyr

Ser
70

Glu

Lys

Gly

AsD

Phe

Pro

Arg

Trp

490

val

Ser

Leu

Gly

Leu

Ser

25

Tyx

Ser

Gly

Gly

Gly
108

Ser
10

Ser

Leu

Asn

Thr

ile

20

Gly

68

Leu

Gin

Gln

Arg

Asp

75

Tyt

Thr

Pro

Ser

Fhe

60

Phe

Tyr

Lys

Val

Ile

Pro

45

sSer

Thr

Cys

Leu
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r Gly

Gly

Leu

Phe

Glu
110

Ser

Vaul
30

Gly

Leu

Phe

Glu
110

Gln

Val

Lys

Ile

I.eu

15

His

Gln

Val

Arg

Gln

95

Ile

Ser

Pro

Ile

80

Gly

LyS

Giv

Sex

Sexr

Ero

Ile

80

Gly

Lys
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Artificial Sequence

(196)

light chain immunoglobulin variable region

OoOoooano
Arg
<210> 85
«21il> 113
«212> PRT
«213»
<220
<223
<400> 85

Asp Val Val

1

Asp

Pro

Agp

65

Ser

Sexr

Arg

Bro

Val

Lys

50

Arg

AYG

His

<210
<2ll>
212>
<213>

<220>
<223>

<400>

Asn

35

Len

Phe

val

val

86
113
PRT

Met

Ser

20

Thy

Leu

Ser

Glu

Pro
100

Thr

Iie

Tyr

Ile

Gly

Ala

85

Pro

Gln

Ser

Leu

Ty

Ser

70

Glu

Thr

Thr

Cys

Giu

Lys

55

Gly

Asp

Phe

Artificial Seguence

Pro

Arg

Trp

40

val

Ala

Leu

Gly

Leu

Ser

25

TYT

Ser

dly

Giy

Gly
105

Ser

10

Ser

Leu

Asn

Thy

Tle

a0

Gly

Leu

Gln

Glin

Arg

Asp

75

Thr

Pro

Ser

Lys

Phe

60

Phe

TYY

Lys

val

Tle

Pro

45

Ser

Thr

Cys

Leu

light chain immunoglckulin variable region

85
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sSer Leu
15

Val His
30

Gly Gln

Gly Val

Lewu Arg

Phe Gln

g5

Glu Tie
110

Gly

Ser

Bex

Pro

Tie

80

Gly

Lys

Glu feu Val Met Thr Gln Thr Pro Leu Ser Leu Pro val Ser Leu Gly

1

=

10

69

15
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40



Sexr

20

Thyr

Leu

Ser

Glu

Pro

100

Ile Ser Cys

Tyr

Ile

Ala
85

Pro

Leu

Tyr

Ser
70

Thr

Asp

Lys

55

Gly

Asp

Phe

Artificial Seguence

Arg

Trp

40

val

ser

Leu

Gly

Ser

25

Phe

Ser

Gly

Gly

Gly

105

(197)

Ser

Leu

Asn

Thr

Val

g0

a1y

Gln

Gin

Arg

Asp

Tyr

Thir

Thr

Lys

Phe

60

Phe

Tyr

Ile

Pro

43

Ser

Thr

Cys

Leu

light chain immunoglobulin variable region

opoooo
Asp Gln Ala
Ran Gly Asp
35

Pro Lys Leu
50

Zsp Arg Phe

65

Ser Arg Val

Ser His val

hrg

<210= 87

<211 113

<212> PRT

<213

<220>

<223>

400> B7

Asp Val Leu

1

Asp Pro

Asn Val

Pro Lys

Asp Arg
65

Ser Arg

Ala

Leu

Phe

Val

Met

Ser

20

Thr

Leay

Ser

Glu

Thx
3
Ile

Tyz

Tie

Gly

Aia

Gin

Ser

Leu

Tyr

Sexr
70

Glu

Thy

Cys

Gilu

Lvs
55

Gly

App

Pro

Arg

Trp

49

Val

Ala

Leu

Leu

Zer

Tyr

Sey

a
4

Gly

Sey

10

Ser

Leu

Asn

Thr

Tle

70

Leu

Gln

Gln

Arg

Asp
75

Tyr

Pro

Sex

Lys

Phe
&0

Phe

Ty

val

Ile

PYo

45

Ser

Thr

Cys

JP 5816147 B2

Val

30

Gly

Gly

Leu

Phe

Giu

1190

Ser

Val

30

Gly

Gly

Leu

Phe

Hig

Gln

val

Lys

Gln

95

Ile

Leu

15

His

Gln

Val

Arg

Gln

Ser

Pro

Ile

80

Gly

Lys

Gly

Ser

Ser

Pro

Tle
80

Gly

2015.11.18
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ooooao

Ser

85 20 85

His Val Pro Pro Tnr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 106 110

Ary
«210> 88
<21i= 113

«212» PRT
<213> Artificial Sequence

<220>
«223> light chain immunoglobulin variable reglion

<400> 88

Agp

1

Asp

Asn

Pro

Asp

65

Ser

Faw

Arg

Yal Vai Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly

Pro Ala Ser Tle Ser Cys Axg Ser Ser Gln Ber lle Val His Ser
20 2B 30

val Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Arg Leu Leu Ile Tyr Lye Val Sexr Asn Arg Pha Ser Gly Val Pro
50 55 &0

Arg Phe fer Gly Ser @ly Ala Gly Thr Asp Phe Thr Leu Arg Ile
70 78 80

Brg Val Glu Als Glu Asp Leu Gly Ile Tyr Tyr Cys Phe Gln: Gly
8% 290 )

His val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leuw Glu Ile Lys
100 105 1190

<210> 89

<211l> 113

«212> PRT

«2313» Artificial Seguence

<22C>
«223> 1ight chain immunoglobulin variable region

<400> 89

71
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ooooao

Asp Val Leu Met Thr Gln Thr Pro Val Ser Leu Ser Val Ser Leu Gly
i 5 16 15

Asp @ln Ala Ser Ile Ser Cys Arg Sex Ser @ln Ser Iie Val His Ser
20 25 30

Thr 8ly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
: 35 40 45

Pro Lys Leu Leu Ile Tyr Lys Ile Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thy Asp Phe Thr Leu Lys Ile
685 70 T8 80

ger Arg Val Glu Ala Glu Asp Leu Gly Val Tyx Tyr Cys Fhe Gln Ala
85 90 g5

Ser Hig Ala Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

<210> 90
<21l 113
«212> PRT

<213> RArtificial Seguence

<220>
«223s> light chain immunogleobulin variable region

<400> 90
Agp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Prc Val Ser Leu Gly

1 - 10 15

Asp Gln Ala Ser Ile Ser Cys Lys Ser Ser @ln Ser Ile Val His Ser
20 25 30

Ser Gly Asn Thr Tyr Phe Glu Trp Tyr Leu @in Lys Pro Gly Gin Ser
35 40 45

Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Giy Vval Pro
50 55 60

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

72



ooooao

(200)

JP

Ser Arq Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Fhe

85

20

Ser Hies Ile Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu

Arg

<210>= 21
«Z2il> 113
<212 PRT
<213 >
<220>
<223>
<400> 91

Agp Ile Glu
1

Agp Gln Ala

Asn @Gly Asn
35

Pro Lys Leu
50

Asp Arg Fhe
65

Ser Arg Val

Ser His Val

=210= 82

«21il> 113
<212> PRT
<213>

<220>
<223

100

Leu

Ser

20

Thy

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyx

Ile

Gly

Ala

Tyr

Gin

Ser

Leu

TYyY

Ser

70

Glu

Thr

Artificial Seqguence

Cys

Glu

Lys

55

App

Phe

Artificial Sequence

Pro

Aryg

Trp

40

vai

Ser

Leu

Gly

105

Leu

Sar
25

Tyr

Ser

Gly

Gly

Gly
185

Ser
10

Ser

Asn

Thr

val

80

Gly

73

Leu

Gln

Gin

Arg

Asp

75

Tyt

Thx

Pro

ser

Lys

Phe

60

Fhe

Tyr

Tys

light chain immunoglobulin variable region

Val

Ser

Thr

Leu

light chain immunoglobulin variable region

110

Ser

Val

30

Gly

Gly

L.eu

Phe

Glu
110

5816147 B2 2015.11.

Gin
95

Ile

Lieu

His

Gin

Val

Lys

Gln

25

Ile

Gly

Lys

Gly

Sexr

Ser

Pro

Tie

80

Gly

Lys

18
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40
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<400= B2

Asp Val Leu
1

Agp Gln Ala

Asn Val Asn
35

Pro Lys Leu

50

Asp Axrg Phe
65

Ser Arg val

Ser His val
ATg

<210 93
«213s 113
<212> PRT
<213%»

<220>

«223>

400> 83

Asp Val Val
1

Asp Pro Ala

Asn Val Asn
35

Pro Arg Leu
50

Met

Sexr

20

Thr

Leu

Ber

dlu

Pro
i¢¢e

Met

Ser

20

Thr

Leu

Thx

Tle

Tyr

Ile

Gly

Ala

85

Fro

Gln

Ser

Leu

Tyr

Seyr

70

Glu

Thx

Thy

Cys

Glu

ys

E5

Gly

ASp

Phe

artificial Segquence

Thr Gln Thr

5

Ile Ser Cys

Tyr Leu Gilu

Tle Tyr Lys

55

Arg

Trp

40

Val

Ser

Leu

Gly

Pro

Arg

Trp

40

Val

(201)

Leu Ser Leu

Ser Ser Gln

25

Tyvr Leu Gln

Ser Asn Arg

Gly Thr Asp
75

Gly Ile Tyx

90

Gly Gly Thr
105

Leu Ser Leu
10

Ser Ser Gln
25

Tyr Leu Gln

Ser Asn Arg

74

Pro

Ser

Lys

Phe

60

Phe

Tyr

Pro

Sex

Lys

Phe
60

Val

Ile

Pro

45

Ser

Thx

Cys

Leu

light chain immunoglobulin variable wegion

Val

Ile

Pro

45

Ser

JP

Ser

Val

30

Gly

Gly

Leu

Phe

Glua
110

Ser

val
30

Gly

Gly
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Leu Gly
15

Ser

His

Gln Ser

Val

Pro

Ile
80

Arg

Gln Gly

95

Tle Lvysg

Leu Gly

15

His Ser

Gln Ser

Val Pro

10
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40
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(202)

Asp Arg FPhe Ser Gly Ser Gly Ala Cly Thr Asp

65

70

75

Ser Arg Val Glu Ala Glu Asp Leu Gly Tle Tyr

85

20

Ser Hig Val Pro Pro Thr Fhe Gly Gly Gly Thr

Arg

«210>
<2il>
«212>
2213

<220>
<223>

<400

%4
113
PRT

100

Artificial Segquence

105

JP 5816147 B2 2015.11.18

Phe Thr Leu

Tyr Cys Phe

Lys Leu Glu

light chain immunoglobulin variable region

94

Asp Val Leu

1

Asp

Asn

Pro

Asp

55

Ser

Ser

Arg

Gln

Val

Lys

50

Arg

=210
«211>
<212>

=213>»

Ala

Asn

35

Leu

Fhe

Val

Val

85
113
PRT

Met

Ser

20

Thy

Leu

Ser

Glu

Pro
100

Thx

Ile

Tvr

Ile

Gly

Ala

85

Pro

Gin

Ser

Leu

Tyt

Ser

70

Glu

Thr

Thyr

Giu

Lys

Gly

Asp

Phe

Artificial Sequence

Pro

Arg

Txp

44

Val

Sex

Leu

cly

Leu

Ser

25

VY

Ser

Gly

Gly

Gly
1058

Ser

IR

Ser

Leu

Asn

Thr

Tie

20

Gly

75

Leu

Gln

Gln

Arg

Asp

75

Thr

Pro

sSer

Lys

Phe

60

FPhe

Tyz

Lys

Val

+
=
@

Pro

45

Ser

Thr

Cys

110

Ser

val

30

Gly

Gly

Leu

Phe

Glu
110

Arg

Gln

95

Ile

Leu

i5

Gln

Val

Arg

Gln

95

Ile

Ile
80

Gly

Lys

Gily

Ser

Ser

Pro

Ile

80

Lys
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«220>

(203)

«<223> iight chain immunoglobulin variable regicn

<400>
Asp Val
1

Asp Pro

Agn Val

Pro Lys
50

Asp Arg
65

98

Val

Ala

Asn

i

Leau

Phe

Ser Arg Val

Ser His

Arg

<21C>
<21l
«212>
213>

<220>
<223>

<4 00>
Agp Val
1

Asp Gln

Val

g6
113
PRT

Met

Ser

Thr

Leu

Sex

Glu

Pro
300

Thr

(93]

Ile

Tyx

Tie

Gly

Ala

8%

Fro

Gln

Ser

Tiew

Tyr

Ser

70

Glu

Thr

Thr

Cys

Glu

Lys

55

Gly

Agp

Phe

Artificial sSeguence

Pro

Arg

Trp

40

Val

Ala

Leu

Gly

Leu Ser Leu
10

Ser Ser Gln
25

Tyr Leu Gln

Ber Asn Arg

Gly Thr Asp
75

Gly Ile Tyr
80

@ly Gly Thr
108

Pro

Sex

Lys

Phe

60

Tyr

Lys

Val

Ile

Pro

45

Ser

Thy

Cys

Leu

light chain immunoglobulin variable region

26

Leu

Ala

Asp Gly Asp

Pro Lys
50

35

Leu

Met Thr Gln Thr Pro

5

Ser Ile Ser Cys Arg

20

Thr Tyr Leu Giu Trp

40

Leu Ile Tyr Lys Val

55

Leuw Ser Leu
10

Ser Asn Gln
25

Tyr Leu Gln

Ser Asn Arg

76

Pro

Thr

Lys

Phe
60

Val

ile

Pro

45

Ser
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Ser

val

30

Gly

Giy

Leu

Fhe

Glu
110

Ser

Leu

30

Gly

Gly

Lieu
15

Arg

Ile

Leu

15

Leu

Gln

Val

Gly

Sexr

Ser

Pra

Ile

8¢

Gly

Lys

Gly

Ser

Sar

Pro
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Asp Arg Phe Ser

65

Ser Arg Val Glu

Sexr His Val Pro

Arg

«210>
«2il>
<212
<213>

220>
<223

<400>

Asp Val
1

97
113
PRT

100

(204)

Gly Ser Gly Ser Gly Thr Asp

70C

75

Ala Glu Asp Leu Gly Val Tyr

85

90

Pro Thr Phe Gly Gly Gly Thr

Artificial Sequence

105

Phe Thr

Tyr

Lys Leu

Cye

light chain immunoglobulin variable region

27

Leu

Agp Gln Ala

Asn Gly Asn

Pro Lys
50

Asp Arg

65

Ser Arg

Thr His

Arg

«210>
<211l>

35

Leu

Phe

Val

Ala

a8
113

Met

Serx

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Tie

Ty

Tie

Gly

Ala

85

Tyx

Gln

Ser

L.enu

Ty

Ser

70

Glu

Thr

Thx

Cys

Giu

Lys

55 .

Giy

Asp

Phe

Pro

Arg

Trp

40

Val

Ser

Leu

Giy

Leu

Ser

25

TyY

Thr

Gly

Gly

Gly
105

Sey

10

Sax

Leu

Asn

Thi

Val

90

Gly

77

Leu

Gln

Gln

AxYg

Asp

TE

Tyx

Thy

Pro

Thr

Lys

Phe

60

Phe

Tyx

Lys

Pro

45

Sexr

Thr

Cvs

Leu

JP

Leu

Phe

Giu
110

Ser

Val

30

Gly

Gly

Leu

Phe

Glu
110
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Lys

Gln

Iie

Leu

15

His

Gln

Val

Lys

Gln

95

ITle

Ile
80

Gly

Lya

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys

10

20

30

40



ooooao

<212> PRT

«213> Artificial Sequence

<220>

(205)

<223> light chain immunoglobulin variable region

400> 98
Asp Val Leu
1

Agp Gln Ala

Asn Gly Asn
35

Pro Lys Leu
50

aAsp Arg Phe
65

Ser Arg Val

Ser His Val

Arg

«210> 99
<=21l=- 11
<212> PRT

Met

Sexr

20

Thr

Leu

sex

Gln

Pro
100

Thr Gln Thr

Ile Ser Cys

Tyr Leu Glu

Iile Tyr Ser

Gly Ser Gly

70

Ala Glu Asp
85

Tyr Thr Phe

«213= BArtificial Segquence

«220>
«223> CDR
<400=> 99

Pro Leu

Arg Ser
25

Trp Tyr
40

Ile Ser

Leu Gly

Gly Gly
108

Ser

10

Ser

Leu

Ser

Thx

Val

9¢

Gly

Leu

Gin

Arg

Asp
75

Tyr

Thr

Arg Ala Ser Gin Ser Ile Gly Ser Ser Leu His

1

<210= 100
<211l> 7
«212» PRT

5

<213> Artificial Seguence

<220>
<223 CDR
<400> 100

10

78

Pro Val

sSer

Lys

Phe

60

Phe

Tyr

Lys

Ile

Pro

45

Ser

Thr

Cys

Leu
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Ser

val

30

Gly

Gly

Leu

Phe

Glu
110

Leu

15

His

Gln

Val

nye

Gln

25

Ile

Gly

Ser

Ser

Pro

Ile

80

Gly

Lys
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goooad
Tyr Ala Ser Gin Ber Leu Ser
1 5
«210= 101
<211 2

<212> PRT
<213> Artificial Sequence

<220
223> CDR
10
<400> 101
His Gln Ser Sexr Arg Leu Pro Hie Thr
1 5
<210> 102
<211l> B
<2312» PRT
<213> Artificial Segquence
<220>
<223> CDR 20
<4(0> 102
der Phe Ala Met His
1 5
<21Q= 103
<211 16
<212> FRT
<213> Artificial Sequence
«220>
<223> CDR 30
<400> 103
val Ile Asp Thr Arg Gly Ala Thr Tyr Tyr Ala Asp Ser Val Lys Gly
1 5 10 15
<210> 104
«21i> 10
<212> PRT
<213> Artificial Seguence
<220>
«223> CDR 40
400> 104

Leu Gly Asn Phe Tyr Tyr Gly Met Asp Val

i 5 10
«210> 105
<211l> 328

79
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<212> PRT

<213>

Homo

<400> 105

Met

1

Lewu

Sly

Thr

Ala

65

Leu

Glu

Arg

Met

Ser

145

Leu

Gly

Val

Pro

Leu Pro

Leuw Pxrg

Gly Gly
315

Pro dlu
50

Ala Val

Val Arg

Gly Glu

Cys Tyr
115

Gly Glu
130

Pro Glu

Val Glu

Ser Ala

Phe Arg
195

Lys Hisg
210

Ala Arg

Bapiens

Arg

Leu

20

Gly

Arg

Ala

Glu

Ala

100

Pro

Gly

Gin

Asn

Gly

180

Gglu

His

Val

Leu

Ala

Ala

Pro

85

Cys

His

Thry

Val

His

165

Arg

Lys

Leu

Pro

Gly

Pro

Arg

Ala

Val
70

-

Gly

Gily

Pro

Cys

Ala

150

val

Lys

Val

Gly

Cys

Cys

Leu

Ala

Ala

55

Ala

Cys

Gly

Glu

13k

Asp

Asp

Pro

Thr

Leu

215

Gln

Leu

Glu

40

Cys

Gly

Gly

Tyr

Ser

120

Lys

Asn G

Ser

Leu

Glu

200

Glu

Gln

Ala

Leu

25

Val

Gly

Cys

Thr

105

@Elu

Axy

Thr

Lys

185

Gln

Glu

Glu

(207)

Leu

10

Leu

Leu

Pro

Ala

Cys

3G

Pro

Leu

ArG

Asp

Met

17¢

Ser

Hig

Leu

80

Pro

Leu

Phe

Pro

Arg

75

Ser

Arg

Fro

Asp

Asp

155

Asn

Gly

Arg

Lys

Asp

Leu

Leu

Arg

Pro

60

Met

val

Cys

Leu

Ala

149

Met

Mekt

Gln

nys
220

Pro

Gly

Cys

45

Val

Pro

Cys

Gly

Gln

125

Glu

Ser

Leu

Lys

Het

205

Leu

val
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Pro

Ala

30

Pro

Ala

Cys

Ala

Gln

110

Ala

Tyx

Giu

Gly

Glu

180

Gly

Arg

Leu

Pro

Ser

Pro

Pro

Ala

Arg

95

Gly

Leu

Gly

Gly

Gly

175

Lau

Lys

Pro

Glu

Pro

Gly

Cys

Bro

Glu

80

Leu

Leu

Val

Ala

Gly

160

Gly

Ala

Gly

Pro

Arg
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225

Ile Ser

Tyr Ser

Lys Gin

Val asn
290

Gly Asp
305

Gly val

<210>
<21i=
<212
<213

<220
=223

<400
Ser Ser

1

Thr Val

Thr Trp

Gly Glu
50

Ser Ser
65

Asp Glu

Leu Val

Thy

Leu

Cys

275

Pro

Pro

Hig

106

109
PRT

108

Glu

Arg

TYY

35

Asn

Gly

Ala

Phe

Met

His

260

Lys

Asn

Glu

Thxr

Leu

Ile

20

Lys

AsT

Asp

Gly
100

Arg

245

Ile

Met

Thr

Cys

Gln
325

230

Leu

Pro

Ser

Hig
310

Arg

Pro

Asn

Leu

Lys

285

Leu

Met

Artificial Saguence

Asp

Cya

Asn

280

Leu

Phe

Gln

212 immunoglobulin light

Thr Gln Asp Pro

5

Thr

Gln

Axrg

Thy

Tyr

B85

Gly

Cya

Lys

Pro

Ala

79

Tyr

Gly

Gln

Pro

Serxr

55

Ser

Cye

Thy

Giy

Gly

40

Gly

Leu

Lys

Lys

Glu

RAsp

265

Gly

Ile

Tvyr

(208)

235

Arg Gly

250

Lys His

Gin Arg

Gln Gly

Asn Giu
315

Pro

aly

Gly

Ala

300

Glin

Leu

Leu

Glu

285

Pro

Gln
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Glu

Tyr

270

Cys

Thr

Glu

chain variable region

Ala

Asp

25

Gln

Iie

Thr

Ser

Leu
105

Val Ser
14

Ser Leu

Ala Pro

Pro Asp

Ile Thx
75

Arg Asp
20

Thr vVal

81

Val Ala Leu

Arg

Tie

Arg

Gly

Gly

Leu

Ser

Leu

45

Phe

Ala

Ser

Gly

TyY

30

Val

Sexr

Gln

Gly

Hisg

255

Asn

Trp

Ile

Ala

Gly

135

Ty

Ile

Gly

Ala

Gln
95

240

Leu

Leu

Cys

Axrg

Arg
320

Gln

Ala

Tyr

Ser

Glu

29

Hig
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<160
<170>
<210>
«Z21l>
<212>
213>

<220
<223>

<400=>

(209)

107

PatentIn version 3.4
i

it

PRT

Artificial sequence

heavy chain immunoglobulin variable region

107

Gly Phe Thr Phe Ser Ser Phe Ala Met His

1

oboooad

= 1¢

82
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