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UZ, VC, VN, ZA, ZM, ZW.

BEE (RARDEWVWREREY ., 2 TOEEDLERKR
SE ASTE[BE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 1 —
S L7 (AM, AZ, BY, KG, KZ, RU, TJ, T™M), I —
B v /% (AL, AT. BE. BG, CH, CY. CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT. NL, NO, PL, PT, RO, RS, SE. SI, SK, SM, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).
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(57) Abstract: The present invention is a labeled peptide formed from a non-naturally occurring amino acid sequence that is repres -
ented by [ormula (1). (XFNXN)X(XFNXN).X,4 (1) (In formula (1), each X is independently an aspartic acid residue or a glutamic
acid residue, F is a phenylalanine residue, N is an asparagine residue, m is an integer of O to 5, n is an integer ot 1 to 5, p is an in -
teger ol 1 1o 20, and ¢ is an integer of 1 1o 4.)
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[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Bl M =
READEZEH : ZEERTF RBLUFOFER
7o 25

AFEPFIX, EBHERTFRBLCETOFERICET 5.

AFEIX. 201558 8HIC. HARICHBEIN/A/KFE2015-095
4 80FICETEEBKELZTRL. TORNBTEIICEAT %,

Ba

W, MEREERES YR OBERA LY VIV EREAOAFEINIEEET
Hbd, LML, ¥ 0EEZRVWEEETIE, MECEGEICESHE. ¥ 08
VENTOFTAY LT 7 IV —L, F— D7 IS R OEDEE
FRFICL>THEIN., TOER. BEIVRIVEFHIYSNERE LR
WIBEY. BOTHEBICRES T INENELDIBEDNZVL, TDRH. Fv
NOBEDODEZMFI L. BEALT DHENKROLNTWD,

INETIC, VNNV BOHRBEZIGET 2EEEZET 57 /BBEETI& L
T RARAEVT - AVZFFIADP 6 4 KFED NKIGHBEH O ZND 4
T7I/BALEEINLEF—7FE’ARINTVWS (BIZIE. RKFEFCak
R o
SoiTH AT SR
R R SRR
FEFCART - ’EF5E4 07 1 2 8 25108k
FEADHE
FREALFERLLD &9 5FE

Bk 1 ICBERINTWED Y VRV B0 R E G R REREF — 7 1.
SNV EDREIICEST DN, HAMEZET 57 I /BEINRAICE
BELET DO YRV EBOREXIGBEBOY V& L TORRICIKES
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AFEEHIZ, LRBEBHICEHFTARINLEEDOTH> T, YNV EEREL
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[0007]

T, D BRICKRHET A CENTIERMERBTHZEEZEMNET S
o Flo. AFERIX., BEENRTF R, BEE. XU S— BEYV/INVE, BR
YRV EERENT B2HE HRENRBEWE. MEY VXV EORESE
BIUOMEI VRN VEOREAEERHT I EEBEMNET 5,
ARAZEFRRT DD DFE

AFEEBRIX. LLTORKRE=D.

(1) FEExX [1] TRINSZRAICHFELBWT I /EEEETIH S 7R 5
RTF R,

(XENXN), X, (XFNXN),X, [1]

[ [1] . XiE ZhEFNRRILTT7RASFUVBEREENIGIILY IV
BMEEERL., FIZDIZIATS5=VvEEERL. NIZTFRASEURES
zL. mFO~5DBHAERL, niF1 ~5DEEHAERL., plE1~200
BHAERL., qld1 ~40BHAERT, ]

(2) (1) ICECHDOEBRTF KEd— KT 5%,

(3) (2) ICEEHDBEBEELNRNI Y —,

(4) WRYV/IRVEE (1) ICEBROZEERTF NEDRESY V/NVE,

(5) (4) ICEBOMEY /&% 01— KT 5L,

(6) (5) ICEHOBEBEZL NI Y —,

(7) WRH/RVEIZ, TieRX [1] TRINBDXAICEELBAWF IV
RN SR BEERTF NE ST 2 IREEADHRBNRYI V/INVES
RET BHE,

(XEFNXN), X (XFNXN),X, [1]

[ [1] A, XiFZ. ZRNETNHIZLTTFRANSFUVBEEXIZTILS IV
BEEARL. FER7IZDITSZVEREERL. NEZT7RNASFUVEES
FzL. mMIFO~5DBHERL. niZ1 ~5DEEHERL. plE1~200
BHAERL, qld 1 ~40BHAEXRT, ]

(8) (1) ICEBHMOEHENRTF RICH T 2ENBEWE,

(9) Wy /B, TRER [1] TRINBZRAICFEELAVWT X
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[0008]

[0009]

BRECHID SR BIEEBRTF FEDRE Y /N EIC, BIEBE#ENTF RICH
THRENECYEZEMIE 2 TR 4R A DRIECAESY Y/ \VEOKRE S
%o

(XENXN), X, (XFNXN),X, [1]

[ [1] . XiE ZhEFRRILTT7RASFUVBEREENIGIILY IV
BEEARL., FRVIZILFPSUVEEERL. NB7RNRNSFUEES
FZL. mFO~50DEBHERL., nid 1 ~5DBH%EZRL. pld1~200D
BHERL, qld31 ~40BHEKRT, ]

(10) MRS/ 7EE, FEEX [1] TRINSZRAICFTELARWT S
JEEERIIMN SR BIZEBRTF REDOBESY /U EIC. BIREHENRTF NI
NI HRHENESYE 4 EMI T2 TRRA4HA SHEGEMEY v/ EDFEE
Fi

(XENXN), X, (XFNXN),X, [1]

[ [1] . XiE ZhEFNRRIZILTTF7RANRASFUBEREEIILY IV
BEEARL., FRVIZATPS=UVEEERL. NBT7RNRSFUEESE
=L, mZO~5DEBHERL., nid 1 ~5DE8H%ERL. pld1~20D
BHAaRL, qld 1 ~4DBEHAERT, ]
FEA DR

AFEBICEINIE, AETOFFY—L, A—hT770—0FOMIY /Y
EOMBRAEICL >DTEPHNMIGBIND Y VR IVEEZRELIHE, D
BRICKRETZIENTED, IDIC. LRI V/ROBEDES. MBI
PEOMDFEMENRBITOIZODY —IILEE L TERITDZIENTED
B T oD i 5 7 5 B
[B]1EES /N EBORBEFED—EEMREZHRAT IEANLTH S,
[H21EREF 1 ICEITD o cDNANSELONLBMEY V/INVEOHRIRESE
IRV TAYTAVTARICKYERLUIZEERTH %,
[BI3I=FEFI2ICHITDp c DNANLRBONILREY VX VBOREESR Y
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[0010]

[0011]

[0012]

[0013]

TR 7AY T4 VTEICIYLEERLIZBIRTH S,
[BAA]EMERFISICEITDp c DNANLEBELSNIMEY /N VEORIRELE Y
IRY7TAv T4V THRICEYLBRLIZEIRTH S,
[E5IEFEFAICEITDp cDNANLBONREY VXV EORIEEE Y
IR 7TAv T4V THEICLYLEELZEBERTH S,

FHAEERT D7-HDFRE

DT BBISCCHEZSRB LN L. RFERDOEMRFERIC D W TEH
ICERAAY 5, . HEF. B—XIFHEHEBICIEE—FSE2 L. EET
ZERERIT SRR T B,
<IBFEARTF K>
(B—EHERRE

—EREEBICEWNT. AFEHRIZ, TR [1] TRINZRAICFEELA
W7 2 /BEERIIDORDIZEBRTF REiRET 5,

(XFNXN), X, (XFNXN),X, [1]

X L[1] . XiE, ZREFRVETILTTRANSE UBBEREXIZTIVLY 2 VL
BEEZRL, FR7ZzZITFSZUEEEZRL. NRTRNASFUERREER

L. miZO~5SDEBHERL., ni1 ~5DBHAERL., pid1~200DE
HMAERL, qld1 ~4DEHAERT,

AEBEEOEBRTF RICLhE, BROBMEY VN VEESREILM
FLRENLIEZIENTEDS, ILHIC, RAIKFEETLAVWF I VBEIITH
ZEND, BAROEBRTF RICHT2RHENEEWELZAVWD & T,
BENRTFREMELEI VRN VEEZERETHRETZZENTE, L5
METHERMTZIIENTEDS,

ARHEZICEWT, [ UNRIBNLRERLE] &iF. REBEBHREOZRAE
RTIFREMMTDEICEY, VR0 VN VERREBREICL -
THBINICKLKRBZE, XiF. IVINVEDERRENERZD I &E%2E
BRY 5, BIAIKX. MERNICY VR IVEEBALLEEIC. HEYV/INVED
FREANBELIVERWIEERKT 5, TSI, VR VEIRELLE
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[0014]

[0015]

[0016]

DEMIDWTIE, BERTFRE@ME LAY VI ESLURE L TULA
WY UNROERESRL, BEDIVIRY Y TOYy T4V TEERBVWT, 4V
NIEERBTDZEICLYFEMIT DI ENTED,

AIPEMZICSWT, TRAKEELAQWT I VBRI &3, XAICERE
TEHYVIRVERICEELARVWT X VEBEINEEKT 5, fIZ . ZERS
F REEFZIT)—& LT, 201 5F28258fFFDn r F—4H4R—2
(ftp: ./ ftp. ncbi. nlm. nih., gov,/blast/
db ) #, blastp (ver. 2, 2, 30) (http: /bl
ast. ncbi. nIlm, nih, gov/Blast. cgi?PAG
E=Proteins) 7OJSLERBVWTHRRLERBR., 734XV MR
A7HN80LUT., FUBFFEFLLIEB60LUT., ILHICHFFELLIEFSE0OUTDS
YIRVELDMEY NLTZAWT EZEBEKT 5,

SN EEZRELLIEZFENTVEANS, X [1] AOXTERIN
B, TV I VBBBREORIZTRANSFUBBEDOHLYSZWI EDHFEL
We F/2e mik, O~2THBIEDNTFELWL, nidk, 1 THBI ENEFE
L\ plE. 8THBZENTFHELW, qid. 4 THHEEDNTFFE LW, B
AHQIEHERNTF FE LTE. B2, BHIES10. 188LU20TX
INDTI/BEIDSRDIE#RRTF RBBETFSN S,

(BE=EEFE)

Fle, —EBEEEBICSVWT, AFERIZ. TFEER [2] TRINDZRAILE
FELABWT X/ BEINSADIIZHERTF FERHET S, Tiek [2] TK
TNDEDIC, REBEBBEBOZERTF RE, LR [1] TRINDEH
RTF RONRKIRANC, NEKimA S CRIHAICAMN > T, XFAFVEES
KUNY VEENCOIEICTMLAZEDTH D, REBHEDOZZHRTF R
ENKIFICET 2EEGY /N VEIF, RIREP LR L. TEESA T LELTWL
Do
MV (XFNXN), X (XFNXN),X, [2]

N [2] A, MEZAFF=ZVvEEERL, VEINNYUVEEERT, X, F.



WO 2016/181836 6 PCT/JP2016/063175

[0017]

[0018]

[0019]

N. m, n, p. qid. EIBLAEEBYDEKREZKRT,
<IEEARTFFREZDI— KT 28>
—EREREBICSWT., AEBIF., LU AEERTF NE0— N7 2%
IR T D, FISCEEREARTF RE2O0—-—RI2RKEBE L TIE. BRI, B2HE
9. 1 7. 1 9ILEEHODEBEBIMNLRDHUEE. XX, BBHIESI. 17
1 QICEEHDIEEFATIE 8 0% LA E. HIAIX8 5% E. HAIF 0O%LL
. BIZIEOSRULEDR—MEB L. ¥ /N VEERENRT BEMEEERT
BZRTFRAD— R DEERIINSWRIHRBENEEIFOND, Wb, B
FES9. 17, 19ICRTIEERINIZ. BROERFITHWSNLERINES
10, 18, 20073 /BEINNSLIEERTSF NEI— NI B
BEAITH S,
<EHERTFRZI—RITIRBEELRI5—>
—ERETREBICSWT., AFERIF, LR LARBZEZSZUNRI I —ZRHT D
o ARERHREDONI S —IF, RIENRIY—THDIZEMNTFE LWL, RIEXRY
H—& LTIFFICHIRRINT, flz2iE. pBR3 22, pBR325, pU
C12,. pUCI13FEDODKIBERKOSSAZIN; pUBT110, pTP5
. PCT194FEDHEEAKXDTSAIRN; pSH19, pSHI15F5DE
BHRRERTSAIR; AD7—=—VEONIFTVATPr—V 3 FTF/ 042,
TT/BEEDAINA, LYFIOAILR, TOSZT o4, ANFa209 4
W2AEDD AR ; ROINLEBRELAENRIY—FEZRAVWEIENTED
o CNBLIERMEY VIRVERBENRI Y —EEBATH>TH L,
LRDERERI S —ICBWT, EFERTFRRRRERA7OE—4%—& L TE
BICBREXINT, fIXIE, EF1a”OFE—4%—, SRa7O0FE—4%—. S
V4ao7OE—4%4—., LTR7OE—4%—. CMV (A4 bAFHOD 14X
) 7OE—4%—. HSV—t k 7OF—9—F0EWMREEEE S LARIR
Ro70€E—4%—. AV I757—¥HF14 U4 R (CaMV) 35S~
OfE—4%—., REF (rubber elongation factor
) TOE—4 —F0EYMBEEEEE LEREBAO S OE—49—. RUAR
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[0020]

[0021]

[0022]

[0023]

[0024]

Do 70E—4%—. p1070E— 49 —50REMEEZEEXE LEHERROD
TOE—9—FaERTEHIENTES, Tho7OE—9—E BEY Y
NUVERIRTHBEEICIG LT, BEBRTDIENTE S,

FIHRDRIRBRI S —IE, I LI, JIFra—=—TH(4 b, TN H
—. RATSAL VT TFIL. R ARSI, BIRT—H—. Ealie
mEEBELTWVWTH LW,
<@EYIVINVE>
(BE—EHEFAR)

—EREEEBICEWT, AFERIZ, WRI VXV EE BB LAEEEHERTFR
EDORMEY VIR EERIET B,

REBHEOMEY VIRV BEICENIE, WRY /R OEIE, Lk L EH
RTFREFBELELBMEY VYR VBEE LTEETD LT, MlBRICEAL
BAETH, IVNRIVENBBRFICLIIZIOBIINFIIN, RELIESC
ENTE D,

AEBFEOTRY /30 Bix, BIREINAWLWA, FlZIE RO
WICRET Y V/\VE, MBREXIIMEEICEET 249 V/IN\VEEIES
S5Mbd., MRICBET S Y /NI EE LTE. MBEBOMEIERFTHSBS o
x—2, Oct3/4, KI f4, c—Myc. G| is1ZEDHEERTF,
MREESHICKRZEATTCHBDP— 1. p b 3FDEHEERTF. HEAEMHLX
HZERFTHBZGALAL, Foxp3HDEHEERF, BMRSEEKTHSERA
RaZEDZBREENZEIFOSN D, MIBEXHRBEICEET S /I EE
LT, ST FHIVREZEICEET Z2ETTHD S ocs3, Dkk1, Wnit
SHEORFEIEIFOLND,

AEREEORMESI V/INVEICEWVWT, IRY V/INVENNDEINT. H
D, WRYVINVEDET HEMESFICEENLDWVIRY ., TRY V/INVEEE
BMRTF REORAEDMEBEIIFFICRE I MWW, Rk T 2EBRGFITRT LD
IC. BRI FRIZMEYI VRVBEDECIMMBLTVWTE L, BRY ~
N EDONRIRMAL, CRIKAIITHTRSY VNIV BEOREDNTNICAEBE L T
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[0025]

[0026]

[0027]

WTH, IR VNIVEEZRENLTIDMREFREIT DI ENTES,

(BB EHERAER)
AEEFREOMESY v/ 7 EIZ. MRBEBEOEF—T7ZI5ICHELTVL
TH LW, HEBEAMEOEF—7&LTE BlAIEFE. MTM (Memb r a
ne translocating motif) &EABFSLNE, MTM
&, MM ARIEIER FCchHhBE NDFGF4 (Fibroblast g
rowth factord) QOBKESSFIIEIISERICHIKTSDFTI /
BREIIMN SRS FRTHY, FlZIE, BINES2 1 TRIND T I /EBEE
BMSHEBZRTFTFRK (Hawiger et al,, 2005 Natur
e Medicine vol. 11 No. (8) :892-8) SEhz
TONDZDNIHICREINARWL, BEY /N IJEIIMTMEEYT 2 & T,
MREEAEEE L. B2ICHIRERICEAI N, FEHEEKRD 2 &R
THIENTED, AERBEZEOMES V/INJEICEWT. MTMOBED
MNEBIZFICREINT. ESY > /X7EO NRKIHAXIECRIFRDWT NIC
HEIELTE LU,

ey I IEIE, BIZIEROEDBFERICLIYIERT D ENTE S,
F9. MMEY VNN VEE I - NI HRBESURRENIVY—2AVT. BE
EREERY B, W T, URBEEA2EEL TRISY VNNV EEZRIAIES
o MWDK, BEDRE. KE. FEYWEORMFORMEIE. HEGHRA
DEEL, MEY VRN IVEPURILKEEIND LD, RFMOHFEICHK ST
LWEEMNRETED, T HIE BRY—D—& L TREMEIERESE
LFERENIY—ICHAAALREE., BHICIEMEZMA D2 &ICLY
. WEEHBAZERTDLHIENTES, W, BEIRBELLMES VN
VEEZEEDHXRICIUYBET LI SICLY., By /A 7EIELND,
<MEYVINVBEEI— KT KEE>
—EEFEICSEWT, AFERIFZ, ERLAMESY /0B E 01— KT 2%
ERMT B, ANEREFREBOKBEZEALALRKENRNI Y —%EET Z & T,
TEMDNH ELEY VRIOBERIRITEZIENTE S,
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[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

<@EIVIRIVEEI—RTIRBEESCRIY—>

—EREBEBICSWVWT. AFERIZ, ERLAMESYV/RIEEZO— RT3
BEzEURIS—%RHT 2, KAEBIEORI S—IF, RNV H—TH
ZEPNTFELVL, BENRIVY—ELTE, ERUAE#BRTFREO—F
TERBESORIY—EEABEOEDONIBF LN S,
<RI VRV BEEREIT DHE>

—EREFEBICEWT, KFERIFX. BRI VIRV EIC. ERUEEXRTF
RERETD2IRAEADRMBARY VINVEERERT DAHEERHT D

WRY VIRVBICEBRTF ReREaT 2ITRIE. BAEMICIEK. RS~
NROEZI— NI 2REBE &, EEBRTFREI—- NI 2RER &% L
igat i onFICIYBHIEDLZEICLY, ERETDIIENTES, L
OB RIRITTRONDIMEY V/N\VEIF. BERTFREELTL
BMWHRY VAN VB LB LT, ZEEAEELTWDS,
<EHRTF RIIHT 2RHENBESME>

—EMIEICSEWNT. AFAIX., LB LUEERTF FICH T 25520
EYELIRHRT 5. AERHMEORENRBEME & L Tid. £ L 7ZE#~R
TF RICH T 254 EBiE. 79— ZSREENBEIFLSN 5,

. BIZIE. YO REDITF >EBEOEMWICERRTF REHRELT
RIBFTDIEILI>STHERTHENTES, Fh FIZE 77—V 4
T2V—DRI )=V TICLYERTDIENTED, AR E LT

Fv., Fab, scFVvEHIPEIFOLENB,

TTEIT—&id, EEMEICN T IRENEESREE I OIMETHD, 7
THT—ELTIE. BT T — RTFRT7 T —FHNESF LN D,
BN TF NI ENESREBE T 27 Ty —1d. FlIZIE syst
ematic evolution of l igand by expo
nential enrichment (SELEX) ZEHICLYERNTS
TENTED, Fie. BERTF FIRENRESREEIDIRTITF T SS
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[0034]

[0035]

[0036]

[0037]

[0038]

< —ld. BIZIEEEERA W :Two—hybridZExHFICLYRERTDBZE
NTED,

FMICDOWTIRRIRT 2, AEBEEORKREMNEESWEICLNE, £
LRSS VIV BZaREICRHETEZIENTES, £/, eIV /N0
BraMEICBEAT L ENTED,
<@MEYVINIEBOMHEFE>

—EREFEREICEWT, AFEBRIK. LR ULEmEdy /N I&EIC. LR L7E
BARTFRICH T 2RENREYELEMIE LI IRA2K2 alMEe sy~
ROBOMEFERERHET B,

AEBBEOHMEAZRICEI AL, BB LAEERTF RAXRAICEE LA
W7 X BEINNLLDIEND, LR ULEMESY YNNIV EERZICHRET
5ZEMNTED,

MES VN IEBICRHENEEMEZHMIE L2 TREIE. AIZE ROLD

IWERTDHIENTED, 3. MES VN VEERRIBLEBEEIZRER
ICRRB L TEBERBASOHEETHRIEYT 2, WT, FIAE A& ESD
S (Sodium dodecy!|l sulfate) —RYUFPHVYVILTZ
RTFINETKE (SDS—PAGE) AICLY. DTFEDEWCIY DEET
b, IHIL, BRIKEITOBLAAY Y ROVBEETFILISA Y TLVILFE L,
JOvFUIRITAYTLY EED—FT 4795, WT, X T LrvE
OREESY /IR EIC, B ULBERTF NICH T 215ENBSYE % ZEH
T, MET 3,
B1id. ey v/ N\ 0EOMEBEAEO—ERFEZHATIEARTH S,
BAIE, 7 RBFEO LR LAEHSRTF RICHT 2 —XtE 4 2AVE
&. Bl —RIMA4 z@mEeEs VN VBEIICEERBE IS, IHIC. TR
Dy /Y BICHEET DINEICIEHRE DI/ ZEB T RIAE 5 ZRIE— R
FEAICRBEIE T, BREMICHEY /B3 5MHT I ENTES (
188]) .

THRICIIEREZAVDI R, BATAVDIRAGE, XMOAEERWS I &
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ATEDZ, Bz, BxRZAWVWSERTIE. HRP (Horseradish
Peroxidase)® AP (Alkaline Phosphata
se) BRETEBLEIRNMAZ —RIMAICKBIE T, BREHICLDHE
BPIEERNICLIYRET S, EEFRLICLDZMEICIE. XET 1 ILLAD
BB, HEWEIEERNEZREARERAF vy —20EET . HE
SEICLER T O~5 O EEBENET VDT, MEY V/IVEDODKRELIES
LR D, BE¥EIE. Cy 3% Cy 5 TE#LAIRREEZBIMRHT Z2DT
. EEMICENTWS,
[0039] <mR&4 v /XU EDERAE>
—EEREICEWT, RAFERIF, LR LAmEy v/ VEIL. ERLAE
BARTF R T 2RHENBEEMELZZEMIE TR 2R X DR1CME S >~
WROBEDOREHEAEZIRET S,

[0040] REMEEDOBEFEICEINIE, LR LZEBRTF RARAICEELAWL
I /BBEINLRDIENDL, ERLIEBMEI VN IEEBRITHERT D
CEMTED,

[0041] ABBMZEICSWVWT. TR (X, To8E . MMEIRL . TREF] F&vw
MADIEDNTE S,

[0042] AEREEEOREESGEIE. BIAIE ROIIICEETZIIENTES, &
9. MEY VRN VEERRITALABEIERERICERE L BB EEREDA
ETHWIET 2, W T. BERTF RICHT2RENBEAWEIEEINL
B &, AIGEE Y VNNV EEZEUHRRREEMIE S, T5&. ey~
INOEROIZEFESY IRV EDMEERTF RICH T 2FENBEEMEICRET
SZZEIICEY, MESVNNIEZERICKREIELZZEMNTE S,

[0043] #WT. BEHEICIREBE LIRSS VNV BEZRERE THRFT 5, DA,
BEMICIRE LERMEY /N7 EIC. fIZIE. pHEEEIESZ I &, X,
BERNMTBIEFICLY, MMEY VNV EZEEISEBEI EOEUIRT NLIE
RV

[0044] LEXROEHE L TR, REROBEAEFISVWTHVWLOND LD THNIETE
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[0045]

[0046]

[0047]

ICBREE AL, BRI, E—X B, HZRE JSRF74 v 7E KR v
WTL—bh RASA4RAZA KEATZXEVHBAUELREZDRIERED
oY —F v TEHIBESFLNDE, E—X, BEOEETHDIEMRIE. H5 L
ICTBEIhTWwTH LWL,

eyl

AR, EEAICEY AFEBAEFRAT 50, RFERISLLITOEREGICIRE X
N3HEDTIFARWL,

<ZEERfFI1 >

1—1. RS2 FOKFHE

EHRTFRELUVERNSox2 208 (LU, ThSox2] &WwD
BEbH D, ) DORDIMEY VNNV EEZHAESYIESEMBETRIRIES £
H., pcDNARIRT7SRXRIRK (Invitorogentt) IC. ik 1
ICRIHRBRBIN ~2 7TOMEY >V /XVBEAEZI—RIDcDNA%LZLigat
PonICLXYFEALE, MESYV/INVEICIE. Flagsy s (UF. TF I
agl EWHIBEELHD, ) EEALL,
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[0048]

[&1]
[ T A A |

HEF 1 Flag-hSox2

AEF 2 Flag- (BEEFNE = 2 DIE#H 7 F K)-hSox2

RERHI 3 Flag- (BLFIE S 4 ODEFHZ <7 F F)-hSox2

RER P 4 Flag- (B2 &S 6 DIE# 7T K)-hSox2

B Flag- (E2%I&E = 8 DIE# 7 F K)-hSox2

RER P 6 Flag— (B2FI&FE B 1 0 DEH27FF F)-hSox2

R 7 Flag- (BEF[EE 1 2 O, ~X7 K)-hSox2

HEpl 8 Flag- (¥ FE = 1 4 OEFHE 27 F K)-hSox2

HEpl 9 Flag- (BRFIE R 1 6 OEHE-7 F)-hSox2
REF 10 Flag-hSox2- (BLFIEH 2 DE#HE T F )
=HEMM1 1 Flag-hSox2- (BLFIHEZ 4 DEFHE-~T7F F)
AREEH 1 2 Flag-hSox2- (BeFIEH 6 OE#M~TF )
A1 3 Flag-hSox2—- (BLFE B 8 DIEH T F F)
RERA 4 Flag—hSox2—(ElFIE 5 1 0 DEFHE 7T )
HEEH 1 5 Flag-hSox2-(BEF[FE L 1 4 DEE 75 N)
HEEF 1 6 Flag-hSox2— (EL%|FE =S 1 8 DIEFZ T F F)
REEFI1 7 Flag-hSox2— (B2¥I[&FE S 2 O DEFHZ 7 F K)
AERFI 1 8 (Kozak-Met)-( BELHIE S 2 OEFH~7F R)-hSox2-Flag
A_EEF1 9 (Kozak—Met)—( BEHIE S 4 OIEFH-L7"F F)-hSox2-Flag
AEHF 2 0 (Kozak-Met)-( EEFHIE S 6 DB~ 7F K)-hSox2-Flag
HEH 21 (Kozak-Met)—-( BLH|E S 8 DIEFZ 7 F K)-hSox2-Flag
REF 2 2 (Kozak—Met)—( EZFIZEE 1 0 DEFH 27T F)-hSox2-Flag
HERF 2 3 (Kozak—-Met)-( ELFIE D 1 2 O~ 7F K)-hSox2-Flag
HEm 2 4 (Kozak-Met)-( BLFIFEF 1 4 OEFR ~_7F K)-hSox2-Flag
HEF 2 5 (Kozak-Met)-( EEFIHE R 1 6 DEFH27F F)-hSox2-Flag
HEH 2 6 (Kozak—Met)-( ELFIZES 1 8 DEFRE L7 F K)-hSox2-Flag
HEp 2 7 (Kozak—Met)—( BRFIZ B 2 O DEH ~L7F F)-hSox2-Flag

=1, Tkozak-Me t] &, Oy /m@ilarmLTWVWSD, Oy D
fitZl(Kozak sequence)ld. EREMWOMRNAICHIRY 5H
BEINTHY . EICHERORBICESLTWS, BHEMTIE T (gcc)
gccRccAUGG] &kIh, A THRABINY (AUG) O3BE
EROR (FYVUEBE - PTF=ZFAIETT7=Y) EHEBARCORDODGH
BELQKRINERLTEEIONRTWS, TAUG] OEDIE. ¥ /N0ED
NRIFOAFAZVEREEZIDI—-RLTWS, SOiE. Tccgcc (koz
ak) —AUG (Me t) | THRINDIERBEIAZRBUWL,

SEFER LZHERTF ROBEBIS L7 T /BEIICDWTIE., Bl
FOmIEFES1~20ILEEHH LAk, £/, E S ox 2DEEFRENBLITT
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[0049]

[0050]

[0051]

[0052]

T UBEEIICDOWTIE. BIROEINEFES23BLUT24I1C58EHL .
Flag#Jid, BBIBES22TRINDITI/BEIHILADIRTFR
THY., CORINERTFRIDIET, 9IRIYTOvyT1 2 TICED
MEPBOHTEBICARDIE (VIR 7OvF4JICHAWSHRPEE
AF 1l agiifd (S| GMA%XM) IBOHTERETF | agy JBEs /N
VEABRHAIBEETH D, ) HEFEAR LK.
ETSRATNEECE—/IO0— Vb LAEKRKBEEE2T7VESYVAYL
BiftthA W TIEE L, EO00BICLYERR. 7ILAHYSDSESLWY
PEGIIEBEZRAW., ERITSXINERBRILL,
1—2. #lfRiEE
HEK293T#8 (human embryonic kidny (HE
K) O#ifd% |imiEEticiiie UZEiadt L/2MiE) 21 0%FBSAY
FIRy AWMEA — T ILEEH (Dulbecco’ s Modi—ed E
agle Medium, DMEM) I&EMEELTRZ=ZVYVERRL
ThIATVESD) ICLYBELE, PSR T72 02 avAIKE b
VA7V avBEICE 0%V IV MNERDBELDIC, BIHICT1 29
WTF1ewPalCHEK 2 9 3 THIFRZ#IL 7,
1—-3. VSR T7xHV a3y
HEK2 93 THIFRICHERH 1 ~2TDORBESTSAIRKEINS VATV Y
avlrz, BRTZZAIRE, £BOHEDEEZ200n gAWL, WIERICP
cDNARIRISRAI NEE&~LZ53. Oug&adLdIlma. ILICTE
Ny IZ27—20ul (1TO0mM Tris—HCI (pH8. O0) . TmM
IFLVYPIVEEEE (ethylenediaminetet raa
cetic acid, EDTA) ). 2MELLAILITLAKRI3 wlL %0
Ao NSRRIz aVvEEICE. HBSNRAy 77— (20mM HE
PES (pH7. 1), 280mM NaCl, 1, 5mM Na,HPO,
) AWK, BTSSRI RBKRICC HBSNAy 77 —20ul%2EICH
FTwoKYEma, EBBRE L, RIS FEARHTPODNAE, Y
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VEEANT DL EDEEEREZTRKT B0, 300FERELL, TDOE. M
ROEhERTTm UL, RIRTSXI RBERFODNAL, VUBAHILY D L
EDEEFRZEHISHIML. oL YU EREEDLEL, CO, M vFar—%F
—ICEX. 5%CO,EBE. 3TCOEHTTCEELEKIT .
[0053] 1 —4. DIRAY>VTOVT AV TRICLDRMESY /R EDHRE
(1) HEREH R RS
NS RT7xVPavEk 24BEEESET/MELSEAEE T 1
mL Y VEEEESIEREKXK (Phosphate buffered sa
l ine, PBS) #mMA. BL\WERYFT 4 I THRBEZRHAL., 1. &m
LOFa—TIKBLE, 1. Bk r pmDELDEETHEAZLEIXL. EF%
BTl MR LAHAEICSOULDONET—N*NXy 27— (20mM Tr
is—HCIl (pH7. 9) ., TmM EDTA (pH7. 9). 150m
M NaCl, 1% NP—-408&7AF7—ESA Y EEY—HIFTIL
ZEABERICHRNMLAETD) ZMMA. BEERy T JICLUmpB L, 1
3. B5krpm, 4CTCELIDBAZ T o>/, EFEEBIOFHF LW, 5mLOD
Fa—TICBL. 8OULD2XSDS—PAGEHYTI/INYT7—%70
A. B LE, 98CTI1oFEEBL. EKXBEOY Y TILERR L L.
[0054] (2) SDS—PAGEXICLBRAEY v/ BEDOHE
12%SDS—PAGEFILICLY, &L —roOMlaEiRY > TIL%E 5
ul3goO0—RLEKXE L, EXKEIR. TILRNSTILEAL .
[0055] (3) DS AVTLYADHEE
BEAENICLYBONAET NN EZ NS VR T 77—y J7—IZE LKL, L
#hSvRT77—70Ov bk (BioRAD#) IctEy L., I LICHBEL
ey TSR BAEPVDFE (RYEZUF>»27054 K) XvJL
Y (RYVR7#) ICEE L7,
[0056] (4) JovF>o
YNGR EEB LIEPVDFRFAYTL YA TJOvF TNy 77—
(FHZ1%) IE LT
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[0057]

[0058]

[0059]

[0060]

(5) HiERIG

TBSTAy 77— (20mM Tris—HCI (pH7. 5). 15
OmM NaCl, 0. 1% Tween?20) T4E%E%R. —RIAFE
LTHRPREIF | a ghifh, FY Y T OHMERDOE—MHERHET S
DINIRAF—EVTEERTTHDZB TV FVICHENLRRE RB-7
IF v, B/ VO—FILFE, RILAFTOY—-EEE) 2RV

(6) tH

MEIEZIWLITY (Chemi—Lumi One) (FAS5q%) %
HRPOEBEELTHW HEBENA/IX—=T 1)L (GENILATTH) IC
FoTmHE L, ERIF. H2ICRxL0 7%,

1—-5. #&

SWRTHZHABRL1 LYBHEENZVEODIE. SFIGEEEZET S &
BT TE %, 205, NRIGHEIBICEZBRTF RHPBRE L /=& d /N0
BT, BEBHES4. 10, 1 20BBRTFRE@MELZEFSox20D
FHENFICEN o 7=,

F/o. CRIMBIHICIEZRRTF FEEME LMESY VXV E TR, BBIE
52, 10, 18, 20DFEHERTFREZMELIZE bS o x 2DHEIBEIE
= Yy o

I, Kozak—Me t BE&UEHERTF K& NRIKRIGICEE L &
RMERTF RTE, BBHIES2, 10, 18, 20DFHRTFRERMEL
7E RS o x 2DOFIEBIEICEN >,

> T, AERPOEHERTF R, EbhSox2&maLiey vy /INIEIC
BWT, DRBRMMEEEETDICET DI EABELMICA S 7,
<ZEERfHI2>
2—1. RIETSRXI FOER
BHRTFRELTCEMRARaYV/8E (LUF. ThRARal &WD
BEbH D, ) DORDIMEY VNV EZRHIEBYIEEMIBETRIEIE S
. pcDNARRTSZXIRK (Invitorogentt) IZ, R2IIK
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TRa Y v EAOI—RTBcDNAZLiIigationitkYEBALE
o MY /IR VEICIE. Flagd#ds8ALL, /. EFMRARaDIE
EENBLUVOT7 I/ BEINZEINEFES25H5LT2 6 IC88H L .

[0061] [3R2]

A -
REpI2 8 Flag—-hRAR «
REF 2 9 Flag- (BE2E S 2 DEFH X7 F F)- hRAR«
HEHI 3 0 Flag-(Bi%IFE S 4 ODFEF 7 F F)- hRARa
#HEF 3 1 Flag- (FeF)&E = 6 DE#HX7F F)- hRARa
HEfH 3 2 Flag-(B23IE S 8 DEH 7 F F)- hRARa
B 3 3 Flag- (BLFIF S 1 0 OEFE-27F F)- hRAR«w
HEap 3 4 Flag- (ARFIES 1 2 DIFEFE <2 F)- hRARw
HERFI 3 5 Flag- (BlFFE S 1 4 DIEH 7 F)- hRARa
HEafH 3 6 Flag- (A% &FE S 1 6 DIEHEH 7F F)- hRAR«
AERHI3 7 Flag- hRARa - (BLZIE F 2 DI~ 7F F)
HEFl 3 8 Flag- hRAR« —(BLFIFEF 4 D7 F K)
HERHI 3 9 Flag- hRARa - (BLFIEH 6 DIEHE 7 F )
HEfF 4 0 Flag- hRAR« —(ELFI|EHEF 8 DIEE-R 7 )
HERF 4 1 Flag- hRARa - (B2FIHE S 1 0 DB F 1)
HEfH 4 2 Flag— hRARa —(ElF|FE S 1 4 DEFH 7T )
wEH 4 3 Flag— hRARa —(ECHIFE S 1 8 DEE T F K)
HEH 4 4 Flag— hRARa —(E2FIFEZ 2 0 DEH T F F)
AHEBHI 4 5 (Kozak-Met) - ( BLFIFEE 2 DEFH27F F)- hRARa -Flag
HERf 4 6 (Kozak—Met)—( BEHFE S 4 ORFE~27F F)- hRARa —Flag
HEFH 4 7 (Kozak-Met) - ( BEHFEE 6 DIE -7 F F)- hRARa -Flag
AERF 4 8 (Kozak-Met) - ( BLFE S 8 DIEH-~7F F)- hRARa -Flag
AEafpl 4 9 (Kozak-Met)-( BHNE S 1 0 DEF-27F F)- hRARa —Flag
HEHFH S5 0 (Kozak-Met)-( BEFIFE S 1 2 DIEFH 27 F N)- hRARa —Flag
REHI 5 1 (Kozak-Met)-( BOFIFE S 1 4 DEFH27F F)- hRARa —Flag
B 5 2 (Kozak-Met)~( HL3|ZEE 1 6 DIEFH~7F F)- hRARa —Flag
el 5 3 (Kozak-Met)-( BZ¥|EF S 1 8 D#EF~7"F F)- hRARa -Flag
HEF 5 4 (Kozak-Met)-( BIH|EE 2 0 DIEFE27F F)~ hRARa -Flag

[0062] 2 — 2. HpatEsE

EERB
2—3.
EERBY

101 —2. CEFICT> =,
SR TTHOTaYv

1TD1 -3, CEBROFIEICEY., HEK 2 9 3 THIFRICEEREI2

8~L54DRIRSTSAZTRE NSRRIV av L,
2—4, DIRAVTOAVT A VT EICLDEMEY /N BEDHRTE
EERRATD1 -4, EEKICIT2 2, BREHMIICHRLE,
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[0063] 2 —5. &R

3,5, NRIGRIBICEBRERT7F RHIEE L/=mEedy /N OB TIE, B
FES2, 4. 6. 16DEFEHRTFRZMELIEZE FRAR a DRI
ICEH - 7=,

F/o. CRIMBIHICIEBRTF FE2EE LSS VXV E TR, BIE
510, 18, 20DEBHERTSF RE@MAELILE FRAR x ORIEIRICS
Mo f.

IIC. Kozak—Me t BEUEFHRTF K& NRIKRRIHICEE L /=
MERTF RTIE, IIES1 20EBRTFREMMELIZEMRARaRL
HUIEFTRTITBWTEBRELS TSI > =,

E>T. AEPOEBHERTFRIE, EMRARaERE LAY V/IRUEIC
BWTEH, OFMEFEETDICBELTWS I ENBHELMIR .

[0064] <513 >
3—1. BRI FNOEH
BHNRTFRELTERDP—192/808 (L. ThDP—1] &WwD
BENDD, ) DhoRBMESY VNN VEZHIASYIEEHR TRIRIE S
. pcDNAFKETISZAIN (Invitorogentt) (. R3ICK
TRy v EAOI—RdTBcDNAEZLiIigationickYUEBALE
o MEYVNVEICIE, Flagsddt8ALKk, /&, E+DP—-10DIE
HERgSS L7 /BN E2m0IES27H5LU2 8ICEEHEL .

[0065] [3R3]

[ AV
HEME 5 5 Flag— (hDP-1)-BElF|HE B 2 OAEF#HE-7F N
RERHBI5 6 Flag-(hDP-1 A C395)
HEaE 5 7 Flag- (hDP-1 AC395)-(fd%I&E S 1 8 OFEHE T F K)
HERBI 5 8 Flag—(hDP-1 AC395)-( BEFIE S 2 0 DER T F )
HEBH S5 9 (Kozak-Met)~ (AL %% & 1 8 OEF-~<7F F)-(hDP-1 A C395)-Flag
HERE 6 O (Kozak-Met)-(BLFIFE B 2 O DEFH 7T N)-(hDP-1 AC395)-Flag

[0066] . ThDP—1AC395] &lx. e hDP—1 520 EHRDY
INTBERRICIRINME 4B I 5 CRINMBIREREBLLEAZEEAKETRY, ThDP
—1AC395] cDNAE, UFOSSA4~v— (Fowa rdB8BLUR
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eversel) ZAWEPCRICLYIBIEL A, F. RIPDOHERHIS
THLUS8ICRITMEYI /N EEZI-—RFSBcDNAR UTOTS A
¥v— (FowarddBLIUReverse?2) ZHWEPCRICEYIEIFL
7=o

[0067] [3=4]

TIA = L ik

&5

Foward 5" —TCGAATTCATGGCAAAAGATGCCGGTCTAATTGAA-3’ 29

Reverse 1 5’ —TTATGCGGCCGCTTACTTGTCATCATCGT,CCTTGTAGT 30
CCCCGACGTAGGACACCGGAGTC-3

Reverse 2 5° —TTATGCTAGCCCCGACGTAGGACACCGGAGTC-3’ 31

[0068] PCRRISRIFLLTOM#EKR TH o 7,
[0069] [ZR5]

AEH =
50pmol 5’ primer 1ul
50pmol 3’ primer 1ul

Templete DNA(10ng/ u L) 1uL
5XPS Buffer 10 L
dNTP Mixture 4L

H,0 32.5ul
PrimerStar HS DNA polymerase 0.5ulL
Total 50 u L

[0070] LAEDMEKRDP CRRIGEEATDOY A VI TRISE B,
[0071] [<6]

B AsF [
98°C 145
98°C 10 ¥

xX 2 8 L
10 5 A
4°C 0o

[0072] PCRIZBIEEYEFIRERVLIEL, RAFIRERLIEL/pc DNA3I—-F
lagRIy4—ICLigationlLiEALL, BAIXI=TL v 7., #l
[REFZRAIE LFESE L= TN ELWT EES—V TV RIT L YUEER
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[0073]

[0074]

[0075]

[0076]

L7,

3—2. fHpEIEE
ERFT1TDT1—2. EEKRICIT =,
3—3. VSV RTHVI IV

EERHIT D1 — 3. EERICT o,

3—4., 9T RA/VTOAVT 4V TERICLBDREY /N EDOMREH

ERBREI1TD1 -4, EEAKRICIT k. BREH4A KL,

3—-5. &R

H4Hmh5, CRIGHEIFRICEBRF NEEE L AMSY V/RVETIE. &
RDP—10DORIENMELSNAI S,

IHIC, Kozak—Me t BLTEEARTF R NRiRRIRICEE L /=
MERTF RTIE, BIES200EFEHERTFRz@mEaE L cDP—-10D
FHEMFICED > T2,

H->T. KREPBPBOEBHERTFREENDP-1E0OME LY VI/ISVET
&, NRIBHEEICEE LABSIls VT, OMBmEEEE2ET 52 15
MR > Tz,
<EEfHI4 >
4—1., RIETSAI FOEH

ZHRTFRBLUVERNFoxp34%2/808E (L. ThFoxp3]
EWDIEFEENDH DB, ) DOAIMEY NN ELARIAEMEEMIETRIRS
B37-H., pcDNAFRRTZXIRK (Invitorogenth) 1T, &
TICRITMEY /BRI —RTSBcDNA%ZLiIigationllkYiE
AL, MESYVNNIEICIE., FlagdTZe8E8ALKL, ¥k, EhFox
p SDEEFRIISLUT I/ BEINZEINEFS I 1 HLT3 2I1C58HFH L 7,
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[0077]

[0078]

[0079]

[0080]

[%7]
- A A -1
HEHl e 1 Flag~hFoxp3
HE g6 2 Flag—(BRFIE S 2 DIE#H; 27 F N)-hFoxp3
HEpl6 3 Flag-hFoxp3-(BEHIFH S 2 DIZEHE T F K)
HEH 6 4 Flag-hFoxp3- (BE¥IFH 1 8 DIZFHE -7 F K)
HABRHI6 5 Flag-hFoxp3- (BLFI&HE S 2 0 DIEFHE 27 F R)
HEFI 6 6 (Kozak-Met) — (B2F|E B 2 DAEH 7 K)-hFoxp3-Flag
AEMH 6 7 (Kozak-Met)- (B2FIFE S 1 8 DIEFK 7F K)-hFoxp3-Flag
AEF 6 8 (Kozak-Met) - (BRFIFE B 2 0 DEEFK~27F F)-hFoxp3-Flag
4 — 2, fHRREEE

ERATD1 —2,. EEBRICIT .
4—-3. SR T7xTVav

EEBIT D1 -3, EEZFICTo .

4—4, DI/ TAOv T4 TRICLDBMEY VIRV EDORE

REREATD1 -4, LEKRICIT>, BRZEZESICRL
4—-5. #FR

Ehh, CRIKMBIFICIE#RRTTF NEEBELZMEY V/\VETIE, B
HNBES18BLUV20DEHERTFRERME L/ MF o x p 3DRIIEI
=0 el e

IS, Kozak—Me t BLUEHERRTF K& NRIGFEEICEE L &
RIERTF RTIE, BBIES1 8BLVT200E#HRSFREELELE +
Foxp3DREMNFICEN>,

E>T. ZAEPOEBHERTFRIE, EbhFoxp3&EmMmaLELY VIRV E
ICHEVWTH, PRMMEEEETDICHELTWS I EAEL MRS T,
EX LD BTN

AFEBRICEINEE., VNN IEZREILIE. D, BRICHEXITHEET
5ENTED, ARRAICINIEE, DEIFEVSI VNN IEZRZELLIE, #
BEFRIT > Z DM TEMEDY — L E LTERT R ENTE S,
= DR

1A TlLy, 2--7OvyFX 7 3-MEYV/INIE, 4--—RH
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T (BERTFRICHT 2ME) . 5 EH I RiE, 6--FTDDEH N
0EO
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[E5KIR1]

[FEKIR2]
[EERIR3]
[EERIR4]

[E53KIR5]
[E53KIR6]
[E53KIRT]

sHKIR8]
RIA9]

TR [1] TRINDZRAICEELBWT I /BRI SR DE
HARTF R,

(XFNXN) X (XFNXN),X, [1]

[RX [1] Ah. XiE. ZRhEIAIBT LT RASEFUBEEXIETIL
HIUVBEREARL, FIR7zZN 75 2U0KEAEAFRL. NEF7AN
SXUERBEERL. mIFO~5DEHEERL., nid1 ~5DBH =X
L. pid1~200DEHKEZRL. ald 1 ~4DEBHERYT, ]

AEKRIBICETOERRTF N5 — N T 28,

BKRIF2 ICEBOKRBESUONI Y —,

WREY VNGB EFERIBICEEHOEHRTF REOMESY /N0
=,

EKRIE4 ICEEBOMESY /XU EZO— NT D%,

ERIES ICERBHOKRBEEZSTRI Y —,

WREY VIRV EIL, TR [1] TRINBRAICFEELRWF X
/BRI SR BIEER TS F N ERBET 2 LIREEBADFIENRY
NOEEREILT DA%

(XFNXN), X (XFNXN),X, [1]

[X [1] . XiF, ZhENHEILTT RS FUBEREXIEIIL
FIVBEREEARL, FI7zZLT7SZUBEREERL. NIE7 N
SEUEREERL., mIZO~5DEHERL. nid1 ~50BHAER
L. pid1~200DE#HERL. qld1 ~4DEHERT, |

AERIE 1 ICEEHOE#RTF RICH T 2RHENBEEWE.

WRLY VNV EE, TieR [1] TRINDZRAICEELBWT S
JBEIMNSRDIZEHERTF REOMESY /NI EIC, RIE#HR TS
FRICHT 2RHENEEMELEMITLTIRELHA D00BHMEY >
INOEDMEAIE.

(XENXN) X, (XFNXN),X, [1]






