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Kla IZRLIZEINT o =~V 7 AEE LTI ER 3.6 F T 1 BENERINTWD, a =~y I A%
FF =T ELTMER OB FIEIIREL DI 6ND, —DF, NV ULTRI—T =)0, —
NPFREVSTFERIRO B ZFTTHIET a =~V TADIAT 4o 755 F oL BLERIL TS
FIETHD (K1b-d), RN THDLO CTRERMVEICE T 5.0 EIL RN, AKEEPED R0 B
PG AR D B LW S TR I T IR T R EBE AN ZAFET D, I — DI, RART IV b
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VRF VI E T IRGE T 52 Ty A 22 B ST T 7, Lys & Asp (Glu) %5 B 7227 &
WZHREEL ., G LT Ty 7 A S 2 Z EAL CELDO TIFF ICE R FIELEF 2D, LIPLRND,
Z DR EALREIIRD TR BN ZRE T T RIT=E L ETIHIFIEAE R T H Ao s & B>
TLE), it B2 2GS LD BB A B L AT FRORBEEEDN DL ONRESNTNWD, D
HHD 2%, Verdine HIZEBAL T 40 A8 2% FIH LIISEZERE TH 5 O, AL 7 o 28R i
WA TDIERRTIVEE T FREITEAL, A AEETHIET a — Iy AEEE L ET
&5, WHIED B WFIETHLN, AZ B AHDOIERRT I W5 ZBBEA T DB BDH, SHIT, 4
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7 ZAEE DB L ENEI TR 72> TLED, b9 — DOMIBHMZREIL, Fex DR IHlZ HWTZFIET
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W ARG AT S AIDVN AT VA F T 570X IEITHRET HE0IBD THD, 7 FREITA
TRRICFIET DT /BTSN TEY, 7aRU ZENI IS T DY VR iR EIEE AT VAL 3
DI TRDHIENTED, BIEIS T RT T REE 0 R I F| L DB G THHZEND, ZLDFEIAE
BB AET | PERDMRNZEN TSNS, TRIZKL T, EOIIREE T F R Tho Th B =
IR (>50%) THEEST HZLNTED, £z, lH OBRILISOIDRm AR 2 L EZL LR, Zhb0
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Ac-(Ala)-Arg-Orn-(Arg)-GIn-(Arg)-Orn-Arg-(Ala)-NH,

2 sORYoEIERN-RISEEBAVAILATFROEE a) ChETICRHRLEYORYVSE: TEFLUEKRA, 2) AFLUEK (@3,
4). Jx=LUBIK (5, 6) . ETTLUEK(T-9), #AMEIORYDHEI(10-12) . T+ A2V HHIORYDHHFI(13, 14)  BibETiEE
JBaRYDIHEI(15)  b) a =AY I REEDERK. c) 2 TLEIEL: Arg 2EHELANVHILRTFR

BEAY)DILRTF FEERSFLEOHEEERA
%ﬂxj/ﬁﬁﬂ LI ZEAFIEL EOIHRBINIHHE A T22E08TED, BlAIX, H2c ([TRLIZE
TR THLT VX =0 (Arg) L8 E A TWDEHANTFRICE W TIE Arg ISR O #E K 3E
WAL, BERNI Y I AEEZ MO EITH LW EEBE 2 OND, DT EF L EKD 2 TIORSIONT
FREBEBLIELOEEKL, CD AXRIMLERIELIZEZA, 5 ClITBWURIE e~y I A G
AL, 25 CIZBNTH 60%Lh EOANV I AGH FER LY, ZORRIT, RFIEREDLH 7408
7K OBLF T Thill i TEXHIEEREL TS,
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aANTFKFE5l
qk-1
TG-Glu-Ala-GIn-Orn-Lys-lle-Ala-Ala-Lys-Asn-Ala-Arg-Ala-Lys-Orn-(Lys),-Ser-(Ala),-NH,

qk-2 T T T T T

TG-Glu-Ala-GIn-/le-Lys-lle-Trp-FPhe-Lys-Asn-Lys-Arg-Ala-Lys-//le-(Lys),-Ser-(Ala),-NH,

hnf-1
TG-Ala-Ala-GIn-Arg-Al/a-Orn-Asn-Ser-A/a-Arg-His-Ser-Orn-Ser-Phe-Asn-Gly-Ala-(Arg),-Ala-NH;

wal 11T T T

b) DNA B2l
A (QRE) B (ERE)
5-TAMRA-CGCAGTGTAATCCCCTCGAC-3’ 5-TAMRA-CGCAGTGTAATTACCTCGAC-3"
3-GCGTCACATTAGGGGAGCTG-5 3-GCGTCACATTAATGGAGCTG-5"
(o

5-TAMRA-CCGGTTGACTTAGTCAAC-3’
3-GGCCAACTGAATCAGTTG-5"

c)EBAREH

HO.
O ‘ O ‘ Tetramethyl
e TokyoGreen (TG) HOLC cTaAranoRi(thodamme
"M+ amino termini "“ 5’end

B3 DNA &2 N\ IEEICLI-EBRTFROMK a) RTIFREI(RNEF IS HILORINSOEERZEZRT) . b) DNA EFl, c) &
AEEHADEER

RFEEEBEOZ 7 ORESEBICHE AT 512®H7-5> T, DNA fid &y 2@ RLE Y, £,
Homeodomain DA Ik (qk-2) 6 LIZ4HG <7 F R I T I/ R Y2 E L7 ([0 3a:qk-1) . DNA
DAV —T N—T LDOFEGITIZEAE B 5 LW T I ERER LD D — DEIBEKI)GDT=8H Om &L,
=2% Ala &L72, qk-1 2T EBF LU EBAR—HLT5 2 THIEL, DNA O A{EM% FRET T
FEMT DT T 2 Rz O LT, [AC<EOEAERB L7 DNA A (QRE) LD AAEZf~7zLZ
A, EORBEEEITH 0.5 nM EE S, IEZEED gk-1 A VYL OESIEFED gk-2 OfEIZEE
NT M NS o T, HELERENOELSIH 725 DNA B(ERE) & W TG I LNTFROFE
FeRMEZR AT LA, AV T NNDE L AR TIZILET D IEE R R Z R LT, Eo, BET FR#HIT
RGO T FREHIZLEANT, W77 7 —EBilitEz R LIz, KW\ T, Bl DNA fiGH /"7 Thd
HNF-3y R CAY T 2 =L VB A=Y L5 6 THRIBLIZAUINLTFR hnf-1 A L7, DNA

(Xt T B EBEE RNV TC, BREEIEBRE T FREDO BN ZHT OB W BBHIS -, 2085 R
X, Fex OFIEN DNA FEGX L ZICERMERH D LR T2 Tldiad, Zu3y — 2 R A
TERZAIERIE LT D72 B Al BE A T FTREME A 7RIE T 55 D Th D,
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4. BEREMZEBANYADLRTF R

Fx DL FEAFIETHET 2GS TR, b — DRERFED DD, UL, BETTFRIC
KT DR B ORZETHD, PlZIX AL RE TR0V T — V=T B o TR REIE 4 o LR
TR ChL7znt %

FEET DRI H| T Ac-OIrn-AIa-GIu-(AIa),-Arg-AIa-(IDrn-

Uﬁ}l//\o707‘]\€’1‘%%‘a—ﬂ{i\ Glu-Ala-GlIn-Ala-Lys-lle-(Ala),-Lys-Asn-Ala-Arg-Ala-Lys-Ala-(Lys),-Ala-NH,

SR I Y > C 2 D HE . sk o ™y
N > 25

o (R4 - I AR LR 2 1 AV Y o AV AR

W HZLnTED(KM2a 12

; Z
BIFD 13-15)%, £ U7 v s, ‘ % (s

— \ 4 5'-CGCAGTGTAATCCCCTCGAC-(CH,),SH-3’
U*—/I/D:T/%'ﬁ'*%c‘:ﬁ"é 14 . 3'-GCGTCACATTAGGGGAGCTG-5’ §
TLEB LT FREE DNA ,_ E-FA-NOLEBREENLTDNA AR

6-XWATAFXY/—NTRAF YT

THE T2z EIC L T K& < TN | acmTm#F

% (K4) ", Homeodomain
DA Z I T — =T
VRBARTFREGL, 20T M ay JBRERTFRE DNA EOMBAEMZ7 VEKIKEIRH TN
WK IR~ A 271,37 A (Quarts Crystal Microbalance: QCM) & FVNTENT L7z, fi#HT DG B 2846
B DT TR (AN 7 2 & T2 EA0) 1 O E R % ORE T F R (Ao 7 A& AR
ZEAL) IZHART, DNA ENZEETERR T D23 olc, T7b b, 74 huIy 7R ~T7FRE
ARGy L O AAER A LT Lo TR AICHIE CELZENLD Lo T,
o REAST FRHEOT I RIS 7 /B EETALL B BT RETHY (KI5AEM) |, 7uRY

R4 STY—ILITUEBEBRTFRE DNA EOEEEREM

IR D AR —HER IS B BE REEEREOBA
e GTozLnTETHD. B e 0 0 ¢ o
ZIE 6 O 3 LCURmHY W & & 6 »

N A - O NH
BERT27RAVI7HITRIE w2, T RRE SRR E’Hm
LI ARTFR% Fiss w(ys“mv

ET 18 £ & saaniavs

G & DAL WA LD & Rtk b
WCEEALTAIEICEKRII LUy B5 E#HAUALARTFROLRE
% "W (S AM).,

5. B YIC

Fex 1T, 7R FE IO TAN B R 2R (LD AV DN R T F RO EEFIEZ LS DNA
(DA il CELETICE o7, 4% BIRIZBER T 220 "7 —Z R IR EAE 2R L L
TEBRFEAZBFEL . MIAN SN AT =D THAL THETZL,

Bt
AR THEAT L7 ZE 1 Fﬁ)%ﬁ‘é%”mjt?jtiﬁ%liiﬁéiﬁ%ﬁﬁ(%?)%ﬂ:?ﬁ%% ATt
2bDThHD, MEETEE THLH LIFZERZIICLO L DOFEDY R —MIFL T, 22T
60
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KL 21K EADG TR AV E—F 2 b ELTHHAFEIHBLL., 2T7NPs FROERE
a2 a=r—2arvZEIHLTOL ZERERDF ) P AT LORIEUCNHATH 5, ZD7:
DITIX, HE LA Z XY, v 70 ifIcETREEL, ZUIESOIEE RS AT 0%
WESET 2 72 O DL DML SN T H 5, s FRIDZEM R HNELE %2 79 4 ~ LTk
WEEET 2 /57 & LT, BRI Ao o HEME b2 G T2 2 L3265,
Bl 5 v o8 7 T E DR E T3, B R BUIRE ST L 7 Lof i & R e 7 4 — Vv T 4
VvIOREEEA L, ETHHANEY DI DDy P EEZ TSNS, 6 EHVLT, K&EL
ML AT LERBEIIIO T 70 TELILS LR\,

[DNA %R\ /o5 FHais1k]

DNA % EDERETTIZ, ELT v 770y 7 ThHhs 27 LAF FERRNICHEEKIGIC X
DEFEL TV 2D, INODFREEZ S Lo T UL, A v EB DI T8y, THLR,. TR,
THIA ICBW TR M2 R BB THEZART LI ENTES, £/, 2DLH %R
R TFOBIRT 5, —HOSAMGER EORRLT) L A@EZzEF—7 L LT, ELT A
v 7ay 7 LOERBEEREOEMEEL TYA YT E0TES, Lo T, Bk LT 4
v 7ay 7 ORBEEEGE LTINS AERET T3, BMOMENR 70 75 50T Ths L v
Z % ', Seeman (T & % DNA F / &R DREGEIC O TORBRIN 2 HFFE "2 T, DNA %
7o I F X FRMEES IO W TOWEIEFR /TN T E %, DNA O 7075 LEZRITARIC
ML, &0 280 ;K ' taFEn+ P &2 BEmICERILT 2 TEBRWEZINT
e TOLIIC,DNA TV 7L—bhLELT, ¥ 79470 RXA—F—RA7— LD TDOIEIZ
B A RO EZEOIT I LN TEL Y, LA Floaa=r—varvzdin
HI D TEEEZBEL, XM ALy —F ) FNA A, il E~DIGHDBED S o0 H 5,

(£ E85AF AT DNA]

DNA Db -5 /NI OERENIZ X 7L AF FThD, X7 LAF FAKREZANICEH]IiT S
LX), TSI A=Y — DT T EEE T 2HEMETE L LEIONS, HTL VK
TNT7 7Ry b ELT, KBERECROY, SRV TF2Z2EALLALZ LAY Pk, @FEA A
v E DRI EIC K DRI 2R T 2 (K1) W' BB A 13 KFER G & RRRICER & 50
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TOWHEIN S AE AT TIRE T H 2 72 &
MgEEEORDb Y IcEBEMTE2b DX 7
LAY FZ DNAIWCEATEE ®FEALT Y
LORHRIERE LB L CHBEERRT 5,
L AKX Z O AL DNA B4 FEn
%, 512, &JEA 41X DNA ~HEH#HDh
DMIET 22 LR, HEOBEA A
YELEAMICH o TARS Z L HHEET
b5, wEEEE, BT EeEA A
YOMAEDLRIZED, ZOREE DR
%ﬁ%774y%;—:yﬁié’kﬁ7
BThs, HlZIX, (DS, REEOES#
%Lgﬁ%%@?%ukﬁfgé\ng 1 £REFEATDNA
(OATER 73ISR TR i IR T U2 R NVAN L W (VA
JNHFRL 7 Ok 4 iz & 2 2 L TE B, QLT WM, JRRE - Bt BURIE .
WA AW ELHLYEZ R T, Lo @ OARLEYEZRE 22X v 779 —2FFD,
Eo T, BEEMAAICL) —HoVANMEZBRT 2@EHEAAT. DNA 2/E5 2 LI12X D,
SESEARMICHT LV asa=r—ya v i2EAR7EZ L, Re 28 L oEEES L L TOATL DNA
ZAMT 228 TELEEZONS,

_n_g

[AIDNA%F Y7L —b&UkEBHEEOKEEREBL]
DNAE@Aﬁ%%ﬂmLkDNA%®.m%ﬁTi\Hmmaﬁﬁif\?7&%?F%rﬁJ

2 Mgl ZEEDICTFA Y LTERTE I EBTES, ZOREEZMAL., &M %25
ALKATLZ 7 VLAY FoldslZT > 7L —FE LT, DNA O _HEHHDOPIZEES A% B WED
ICWRBZENTEBLEEZONE  EFRFLEY FURIZZ LAY FH ZBHICES L 7 H
CAHAI 22 —HE 8 DNA, d(5-GH,C-3), (n=1-5% A L. ZEEN~D Cu*( 4 v DL/ Z 7>
72(K 2a)", Cu* 4 & ¥ DRFEFHEPL A AT b, CD AXRYT PV 6 Cu¥ A 4 ¥ DIFMIZ L -
T d(5-GH,C-3"),Cu*™ B E _HOTAMEZIEHK L, HHEENOE n IZIGL 72 Cu*f A v 2 7E
BRI EHBEPANEETES L E RS, 512, WAL L 72 Cu* A A VDA E v-
A2 UMEAEM%Z EPR A7 FOUIC X DS L 28558, “ES ¥ AMEDO T T oA 4 v I3F
R % & D Cu*-Cu*filfy 37 A DB CRA Y v X v 7 LT I EBHL L ER o7, 2,
Cu™ A & ¥ RN IFELER AR I B\ CHEIERN 2 A2 A & 10X 2b), Cu™ A 4 v DEUTIG L T
A VETEBRHRCEN L, 2D Cu* A A4 VMO 2B/ X, DNA O 58 AN
EISERT 2, Cu™ A & v DANETIZ dey, DBWIEIZH 255, DNA Do EAMEIZE D, X5 v
7 L7z Cu™ R CH  OEDSIERE A MEHERLE & 22 D | MR BB L o7 L E 2 6
ns, UbXb, £EEATANTL DNA ZHiUE, 620 bk o T8 o&BA 4+ v %
BANE L WRRELE THEBETE A 2 L, S 61, ZOMEPAE Y ORLAEMG E LT T 2
DRI T, FENCIFBEZEIET I LIETRETH D, maTEfkoeF—7 L LTy
Fir-n 3,
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b R

(a) s 5 ()3. W“%‘S
3 5 cC G )
3 8 ¢ g H&H o b
8 5 ¢ G H&H H&H H H
8 5 ¢ g H®H H&®H H&H H H
¢ G H®H H®H H&H HEH H H
H®H H®H H®H H®H HeH o4 H
G C G C G C G C G C Goda A
5 3 5§ 3 5 3 5 3 5 3

5 e ot 3

2 &RHAFBEAIDNAZTY7L—bhEULRREVEEIE

[AIDNAZFY7L—bEUSBHAOBRERS 70773V ]

DNA 0 FHERLD T v 7L — b ELTENTWERIZ, EALTA Y7 7uy 7 THLXI L
F PRSI ZE B ICERTELIRTH LS, Lo T, ®EA A4 v OERERRLEZ AL 7 L
F> K% DNA #HHICiis 45 2 ik ), DNA “HEHEHNT, BEOSEA 4 v oliddlz 7a 75
LATHIENTEDLLEEZOND, ®EA A v ERBEMTFOMSABMME, BEEON—F -V
7 b, EAIEL BAAZREE. EBATOEVEFIH L THEIiT5 2 N TE S, Cut A A4 VICERED S
wWEFrXT EYFVRIZZLAY FH)E, HEPA A v ERIEOEwE Y P v RIX 7 LA F
P)%Z Bcdifk L 72 AT. DNA —H#{, dGHPHC), Z HH\WTREA Ao 7u 77 L EHEILEIT- 7%
(X 3a) ¥, H A Cu**A A v LML AR EE AR H-Cu*-H ¥ % . £/ P2SHe™ A 4 v L EME
BCAZHEE P-He™-P I 2 TR L . E B DOLEGERIC, AL X 7 VA > FORSDEEA A
Y ORFNIC Cu**-Hg*-Cu** & L THEEICIRE I (K 3a), FARkIC, BRI Z7LAS Fo
=7 v A%IKEE L 72 DNA, d(GHHPHHC), % fl\» % & Cu*-Cu*-Hg*-Cu*-Cu* it ¥ 2313 & 11
72(X 3b), 51, YLUVERIX LA FETAFICF I V2SI L7ZDNA#EHZ T 7L —}
ELTHWTYH, S-Cu*(en)-S B LUV T-Hg™-T 2T L 2035, 5-10 floEEA 4+ >~ Oldsl 2 H1E
KT E 2 2 EBRWEZINT WY (M 3c),

C C G (C) / Hf_‘H \
A\ 00 o
p :> ° é‘) —/ Loo
- ° s-Cus
G A e A

H-Cu?*-H

£e
920,
%i
b

4
b
o

3 £EHAMAIDNAZTYIL—heUREREHEDTOY S LES
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AFHERGS C Elc kD, AT, B3 72 TEHRS O BIREEE 100% DI TR
ERALC S 57200, BESEAION T2 S 22— a v &M L7, BEES T2 27 A0k
%uﬁ%#%kh%o

[£&o]

bz &L Y XY v 7 A “?®%ﬁﬁ%i T/ v — DB ESNT BRI »
SAEELEL B0, %8 - y@@#%ﬁ%@%& R 2 RS ICHEER T 2 2 L3N TH - 7o,
ZHUTHR L. DNA 7 ED ARG 1 2 B IE D TR O 7 @%%kbfmméﬂﬁ\rﬁJk
MECF ) Z Gl L TR 2=y 2L TE R L 2 AILh B, £, 206k, XV RT—)
CETREDTHEEZHODPLDOTHA VT I EDVARETH D, SEAREL T TR, ¥ — .
V=T Balkhy, SEIEHEMEBEBLZHMET 2MEZELT v 770y 7ORINZE D T
PA U TEIENTES, BERLIZ, ROATy 7L LT, f#H 7w 7748 L EHRE D
LI, (1) ZEEHEOa A= MNrbked, K DEMER. QX VP~ 7 1 OFBICET 2 K%
ZREREL, Q@254 S v 7 CREGECHREZHIEHL ) 20> AT 20 EZHELTWw5, C
Nozd LI, DTBERLDTHAOD L) Ry THET. iz &0 KIGET. %%%%%\&m@
JlE, BEEZR A L 7otk L L CoRMZ R L Tw 3
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ZOEIIAEME L Z— O R ~DOBER S ZTHE | MEZBOKA T ITLIVEH AL i E
o BUE, FMI RO AT TR — 20X 0b L | SETR LS 2T L0 LHl#H 2 B 4L ABYEEE S
PEE DG RRIB L O DOBREM At TRV, 5 %I1X, ERDBAKRA T 50E AT LT HITHIET 528 T
AR TR O DT D L0 R 200 A TG TV ETENWEE X TRV ET,

ZHETOMEZEBL TRIT, BRI AEMBIE THLRIE T AT L& 0 1L~V OB 2 b ROS &L
THAEL AT FELZRME 7526 T, AP FICHA TEELT, 29 L -chemical biologyZr ¥ T 0>
T, AEMBIR AR T 2720 DEERFEDO—DIZ, B CEARWAREMEYE A AT 5L 280, W
DLy ARV THEHRBHVET, S EINL, 205 FA A=Y T HAICBE T D5 AR ST T es
TN ERWET 2, FPE, B L Telick-chemistry 2 Hik L U= ARGy T A A=V U ZIERITHEE D LS
FIRLTEe0)n, UMM SE TV EEET,

ARGy F 2 IR O R RANALAHER T D702, B DBREE - FRAFIIZE A LB LT T A KE S
ST CHEIT T 2L IR - mICE - MEO DA N ETHEZ<ABINTEEL, ZOR4FELE
ZDDNT INF LT VLA MIZ LS Huisgen & (Scheme 1A) TV, Sharplesst 23218 - %click-chemistry
DR 3 F 7 r—7 12 TR EFRBEMHE G OB T R~ — DR G 2 8L o728
ZLOBBEMEMERBEICH OO TEELT, TILX U LT VRO IR ARNICITE & FELR WV E AR+
DG T HHuisgen S T AEMRE AN E L, in vivo COREFRAL ~D IS AN IS E L7203, REGELD
FANZHEITSE DO ICHATHLE A LM FEARE SR> TWELT, ZHAMRIR L7207
Bertozzib®D 7 )V —7"TC1,

BROITRBREBAFIAL, 7OREERALLZMIE @ o 0P, o e, Rey
RFFESHITH L, TOREY S AREIZ LD A MRE RS 2k PIE R
Staudinger-Bertozzi Ligation (Scheme 1B)% 52 & T 2 R_Nﬁ:N@ & MeOJOn . R—%

M 2 JE & N TAEH 3 2 B2 BEICHESL L CUOEL 223, PIE By e
BOGHE DRSS LY DI RM b2 RIBEEL, JVE (o g . AN MR
RIELAZPED <L mdl e SOG 2 R 8D | 20074, ofifl 7> RNyNAN * OF — e+ b&
FIR 1238 AL T-cyclooctyne (DIFO)% H\ 7= Cu-free’s R biFo 2 a
Huisgen % Jix (Scheme 1C) % B % L £ L 7= (Proc. Natl.

Acad. Sci. USA, 104, 16793-7 (2007)), DIFON® — Scheme 1.

BERESROTHLET YR FICLDE ARG IMEICLY
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TEHEALSILTOD T | SRl 72 Lo 5l )2 38R ) Huisgen SOUG 23 AT B & 720 | AL & T B R T IER B
in vivoA A= 7 #4TH) ECOEBERT VAT AN —ER0ELT, BIFETIL, E&To~ U 2K TDCu-free
Huisgen/<Ji~(Proc. Natl. Acad. Sci. USA, 2010, 107, 1821-6) N SN TWAHHL, OF AL EREAEFIHL
727 a— T2 OWNWTHER 2 Itk B 32 & TR £ (Angew. Chem. Int. Ed. Engl., 47, 2253-5 (2008)., J. Am.
Chem. Soc., 132, 3688-90 (2010)),

DI R DH LR A IR ARy T A A= TIEN RSN TEELZA, 1 CTHPhilips Researchd 7 /L
— 7 1XHuisgen s 1T EIRDZA T DAERE LS ETMEL L & DO+ 7 0 —T XD DARA—Y
VI ERERLTEVETOT, ETRHINETHANIE W ZEET,

In vivo chemistry for pretargeted tumor imaging in live mice
R. Rossin, P. R. Verkerk, S. M. Bosch, R. C. M. Vulders, I. Verel, J. Lub, M. S. Robillard, Angew. Chem. Int. Ed.,
49,3375 -3378 (2010).

AR DI, ZHETITHR 2 R ARE AT SOE A BAFES AL, in vivolZIB W Th | AV ORI B2 525
CLRLEZTBERDA A= T PERSNTEELL, LU S, BIUER WS TWD K2R R TE R IG
MeBAl56. 77 n—7 DR GENRERITEDLLEEDITHRML TRY, AfmU2B W TiE, o/
gz BEL . ARE RS Z T WD ZETHO TR 8O S M7 v —7 O RN 51250
T DIZEIIA A= T H R L TRV ET,

* ¥ . F # O T Staudinger Ligation e

N R R
(Scheme 1B) X DIFO {Z J % Huisgen < It @ L }JQ'}Q 5 - 3 Ny
O (e (R
H
' R

(Scheme 10)Z MW =86, RKEIOTm— IN=N, ) " o
R—\ /R ]
T H B B FK O — D2 F O S5 TH B A% N-N

electron-deficient

FoOET, BIRNESShHe, o O
Ta—7 D IR AL BTN
V7T ASIVTLEI D D BED T O —TILLDA A=V U T HIZER T DI-DIILINETO RV s
B2 D EE )y 7 RO E O AR E S TIZB W THOBR RIS Z SRS ERHVELT, T A
REFEIETHY MOBWVEREIERIUEEZ A TAKLEL TEFHELDBE A LD, 20084 (ZFox bz L #t s
SNTE T AL Dtetrazine T A 72 trans-cyclooctene(TCO) i K IZ L % BB - E 55 B Diels-Alder <K )i T
(Scheme 2)(J. Am. Chem. Soc., 130, 13518-9 (2008)), AL 7 1> DEALA I D | ZEFH O S AFETL
iE 72 dihydropyridazine R 3B S VAR SNE ., BN ER DI ThHD b AHEE, KPITEHAAD
Z&cell mediaXcell lysate T TH 22 <m MBS B RME THEAT L {7 LV | DIFOIZ % Huisgen )< Jix
(Scheme 1C)(ZEE~, Z G UL EDOSUSHEZRLE T,

ZOHTIREAT DREIRI )y 7 FOGE N T, FEDITIRDIORTVE =T 4 TV AT LaEEEL T
FBVET(Scheme 3), £F°, TCOZHALT-HAE B G L(IstAT > 7)), 1 Htk, VU EBICHUAPERR L AT OH

Scheme 2.

{4§ ﬁs .[ﬁl l:lj 75) % 7 U ﬁr/ {&ﬁ;m”&ju_j E&gﬂiggﬁt
SN v SN NN NS
TIUAS NIt . @ . OO . ﬂ
Iz N 'ﬂi ﬁj\ % D E&%TJ‘ | tumor ; ﬂ» tumor \\”/G/ Ll tumon I”/ ,,\L:::, )
i . y 18t A7y T \ /,“ 2nd 2797 S /‘! =
P a7 - W -
LETQndAT > v/

TN 2D X T Scheme 3.
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VA= T g o TIRII PR E AR L U235 AT e REIRPURRFRNC )T T ASND 2D koA
RO B R 7R B R A 15 5 F S AT REZR b 1K) %75&%@7 2= E T AP EN DT | #HIEEE XD
TENTEET, SHIC, HMIZAEDE TEREL BT LIEDNE L ThLHTeD | W BIEIRICE DL E TR
IRV B ATEE T, o, BEHOWDLN TWA T LA —F T 4 TIEOSAIAN T RTE D0 T H AR R
PEFURE Wb D THY, TE TV OGRIERIESLCHURER D EHES AR L e > TWD T2 7V 7RI K
LTV T T IEOHESLIIZ G BB O fFRICH 720 ET,

FRERII KRG v 2B e L DEEAT AAZBMFIFBLL THDHZ /X ETAG-120E /7 —F /L HLRCC49
WXL JE T AT 11 (Figure 1) HW D AAEEZAE A L 72 HTLIRCC49-TCO L tetrazine-DOTAFEE (K24 In
WCEVRMEZFR L 72" In]-2Z2 AW TA A= 7R AT ET, 37, in viro CRFTLIZEZ AT B—7[1n]-2
EHURCC49-TCOIT ML F | MLIEH, PBSH, WD &M T Th o7 bOS M, ZEMZRFTL TRY, (KR
FERMEICRB W THERY BEO[M In]-22 WA H T 43 ICCC49-TCOZE R fl RE TH HZ LN ELTZ, KRIC
FEBEDin vivoDRIZEBWNT, ENKIGH % BFRBAN LT~ AZx L, HLARCC49-TCO(100 ug)z#5-L, 1 H
%, TCOIZxI L3 4M ED M7 v —7 [ In]-2% £ 5-L . H— 1 hcd W7 R 52 (SPECT) & W CILZR L7
LA T ARRES DS IREE PR SN ELIZCGEREDOH A b M ELNEEAD T, THIKHS
TR LDF 2T SRV ET), £o, PHT IR L 72 HUAR[P1]-CC49-TCO% 7' m— 7 [''In]-2& & H 12
T2 FEBRIZ IV CCA9-TCON A L Lk IR 1Y
’%%Lﬂ\é*k []”In]—2<‘:[]251]—CC49—TCO

/AL THY, WE 7 E7E A Diels-Alder /X }VY@\

JisZin vzvoxﬁ‘?f“%ﬁﬁ;’% THEFTL TS ILES &g

DOTA
0,

= W\'/\ e /\\//
i L’C:}’obiﬂ‘
SOL3i, M T EH Dl Alder i () )N m/\/\erv\OJ[V ]lﬁ J\/
)EHI/\%)\_}:’C“\ ﬁﬁf%ﬂ&)f;ﬁéimﬁ&% M~ o tetrazine

— 7 DOFNRN G LD IEREER G A A=
VT INERRENDEEBIT, FoxbD G D E WA
OPEDSFERA &40, Huisgen S 2OV H 72707 RSO —2E LT, MBIAVIE ARSI ET,

Figure 1.

Tyrosine bioconjugation through aqueous ene-type reactions: a click-like reaction for tyrosine
H. Ban, J. Gavrilyuk, C. F. Barbas, III, J. Am. Chem. Soc., 132, 1523-1525 (2010).
A ranb—8 B OFBITIHNT TR AR E 2R

R A S T TR E LAY, R R AT T\ 0 -,

N N/( N—(O
IR B b D DS AFTEL E T, WICHAT L O g
FALYT AFRIOBarbasis | kBT LRI =5y N I
RN L7770 2 R BB AV B S F A7 S i DA /U\N/q‘/N\ aqueous buffer t, 5 min o

H o 1.1 eqof 4:65% P s
HDO—2FLEWET, 3 3.3 eq of 4 : quant. H B
e}

AR AT SO % AW TR ZATO BRI AR

SRMED R WVEREIL(T VR L TCORS) &b Ui i Scheme 4.

AL TELLERDYET A LIRS T IR DR
TEREIE 6 L WM A 32 RS D DU IO 225 F O EHAERAL S FTREL RV E 7, 2D LD
RS OB L VDRV AT A DMEHE X — 7y b LT OGRS DI N —T PHHESILTOET A, £<
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DA VAT LW E DT80 | SR RN REM DN EHELL o, VAT AT KRB AV T A NG & TE
AL CWD T2 B TE LRV E VBRI AR FTREZIRBEICHV £ T, 2 D72 i, NI N7 7o R0F v el o
FHEBET BB EGRY — 7 R U THEB SN TEEL, FrIZ, T AISEHERIRIERE S L TIX
Mannich%? A7 O S BB S SV TWET 3. Am. Chem. Soc., 130, 7639-44 (2008)), S D @AV
AT NTEeREH WD | BEREBRENZEE2TIIHVET A TL, 48], Barbas b T B K D
diazodicarboxamide, PTAD 4% [HW2F CIOREZ MR L | B2 40 T ComTF ni L BIR R E 42
L CERVET,

BarbasH X F 23 58 (K312 % L, phosphate buffer/acetonitrile H T3.34 B OPTAD 4% iS5 L3
DIMZEne SN REZY . T4 AN 5% E BHIIC 52 528 & RV H L EL7-(Scheme 4)(PTAD 1.1 &
DG EITINFEO5%), Z D INETER S FHAEHAL T DI+ ThDHEB 2B, Flo Mo TI/EEYT
VRATAY Y NT NI 7 BEAF OO TH T T m o BRI T L, B REESER IR IC D
WCHRIBEN 2L AW, H, BUCH L TRETHYELT,

AT, TG E L COA A E IR T 572010 F v &G Te3fH D 4 L 737 /& (chymotrypsinogen
A, BSA, myoglobin)lZ%f L #6248 AL7-PTAD 6 (Figure 2)% H\ ., i L3 atESE Lz, 1~5%D
DMF% & ePBS 1 C1553 M SIS S 72 1% | ik R 2 RS 72 & 2 Achymotrypsinogen AIZ- DWW TI81%,
BSAIZ DWW TIE96% & B AF /R IR CRUG D EITL CWEL Tz, LRSS, 2+ B 50m Y o KiEFE ok
FERNTWD B Fry U FREPSLRAIIA B A ST B prap
{7{E T Smyoglobind A XM AL BRBILAENTLTHOT, i~ 4
RISOTABHFALH AENET . R THInFTOSETE T J ol ~,
myoglobin®DF vy R IEDEMII AR FTRETHY ELZL, ZoN ORI

VEREDOTFas I OW TIN5 T TRy, 6
RO EH R BURA EBLEIN TERY , RSO F FIMEE 5
IRHITHVER A, Figure 2.

Fio, ZREAF oL X ) —¥ HER2X VXV LHEET5E
J7a—F VHUR CToh Dherceptin EOF s 7RI L, ARG % VO CintegrinD 78k AL 51 THHRGD 7
FREE AT 52 LT, HER2IZX 9555 B iE2 590 52 E7e<integrinlZH Bk S0 D N T2 REHLIR D Ak
BRI L TRY, A0 1 OIEME ) 2872 Hiiz /e iE & (I D ZE B ATRER AR SN A th ED LS
PR E TV DONKRERLATT,

Rhodamines NN: a novel class of caged fluorescent dyes

V.N.Belov, C. A.Wurm, V. P. Boyarskiy, S. Jakobs, S. W. Hell, Angew. Chem. Int. Ed., 49, 3520 -3523 (2010).
CIVE TGOS TIE B U TEELIZD Bk RO FITE A% 5

B TTHIWERNET, —# B O SCTRIT L ELIZ LD ICRIE I E & o Brji:\&

PEREL BES +0 THOET N, B ENPPETOS A THmmIZE THD CQOQ HO 0o

Teth, /AR A A=Y VIRV IES, — T BORERIE Y T ey onebena Bk

F—L L OB TE, IR A— DV IS A TR T, ey

P OBEE ORI HETIC BN TR R RS LI ED e/ — VN HOL Figure 3.

FTAEZT M N OB A FEMNICBLEE - T T 572 DR N ey — v &g o

TWEY, AlEliEMax Planck#F JEHT OHell 5 (2 KDy SWIZHT T2 /2 2 A7 D — VR EOL T 4 % &
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WS EEd,

ZHZh, = UNMEA W EITHIREHZ Lo THID TED 5 T AR OBERECTE R BLT 5 I IZakEH&ah
TALEMTHY, EEIEEME L FOCAR O IO REREME S FICED T THRA RIATOLO RSN T
TELTZ, 2B D Z<(To-nitrobenzyl fs (Figure 3)NTARE IO fRERFESLIZID r — P ENTWET A,
i e ORGS0 281k 7 — PV RERZ O RIE R O FE, BOGHE, Bl ORBEN RIS T
WET, TE, ZNOREOMRE BIRL ., 77— UHRERO D m <2 ENED m\V O Bhe 2 (Figure 3)(Proc. Natl.
Acad. Sci. USA, 96, 1193-1200 (1999))<°HI4:

®
NI EFZDORTHLIHEBRET VRIEUJ. Am. - ° NEIZCHQNZ,EQN
Chem. Soc., 130, 7639-44 (2008))2 & 3B S LK, oo, 5
TWET, 4l Hell Hid 2 237 M diazoketone : 8(rodamine NN)
EaAVHET, RELEAICE DB E R/ Scheme 3.
FRIZMA T2 BT =V MRERICE DRI AE T ZE R O T LW AR 72— D R # ta FErhodamine. NNZ [

FHLEL,

TV AL D RIS B ORI B ETEVET 2, rhodamine NN 81X L7 L0 % 5 i S v]
HE T&HY(Scheme 5). JEHREF 12K Dcarbene 9. ketene 10% #% TBAER (K11~L ) 41 £ 7 (Scheme 6), carbene 9FH
KCRIZERMIZLAELET A, 2HOIFE MRS T I LEA A= T _-é-'-ﬁfﬁ%ﬁzfoeb\:k?hﬁﬁa
AL TCUWET, rhodamine NN 8/3410 nmPL F DO E O K TIHEMEALFTRETHY | BER A 11T mI L I K559 nm,
JEIE 579 nm, € = 66000 (A% /—/LH) W aOGEFREL T rTREZR E A2 R L ELTZ,

@
Et;N (o] NEt; path a Et,N NEt, Et;N (o] NEt;
h 4
LTS \O —(majon),_ — /
MeOH »pathb  Wolff8g{a
O path a
- (e]

€]
MeO

O %
carbene 9 ketene 10 0N

FAERMAR 11

path b
(minor)

Scheme 6.

WA ITEBI LT hile | SOt R 2 A 23 20 B 550ttH 2V, ANEEZI X o~ TF Tk
ZIToTCWET, BARMIC i$ﬁ@ftetramethylrhodamme Nz B2 R DOIITLVr — VRS D2

%ﬁ *E 0) b- - :‘/ ]\ jll: @‘ = (5’%%1;:) ,546nm ;420nm (5};]%1;2 ,546 nm ,360nm ;5’%%1;
tet thyl
tetramethylrhodamine NN (4 [A]BA%§ S thodamine. ——
N . . . tetramethyl .
74 A7) spiroamide rhodamine S  rhodamine NN . PRST= %iz .;ay.'; .
N i N o i _.d — —_—
(DARTIC B H SRR L7247, modamnes — @ & o
Angew. Chem. Int. Ed., 46, 6266-70 T iHEE
(2007))% F\ >, Figure 4\Z/REN5E9
2o — B T R R AT Figure 4.

HZET, A=A D3> D B Dk Z R — O IR, MIHFRICIV BRI Z EY AL, T hailxI2
AL T A BT RBI L TOET,

ZD LI diazoketone e T HDH IR HAT DIr— U RL G E TR DV AT DM RIA T LT HiT-72
I ~EHIESELZENARETHY, SR OWME DA A=V T 2ATH ETCORRIEA L -2 8IEH
BORWTLED,
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COREE, AL EIITEL Z — O SRR O RER R 2 THE D BIRH B L £97, BUE, TR
FRZFGE T AR O ZIROIFEDO T, 7o —T7 O A L2 /MBI LY T T VAL F T
EHWZEABERHIEOREZIT>TRVET, SEE, EHE LHICEAELHRXZIILD EHET
NYTIEETRT 25 FA A=V TIEOBFIC BT D0 LA ST THEE T,

Engineered allosteric activation of kinases in living cells
A. V. Karginov, F. Ding, P. Kota, N. V. Dokholyan, K. M. Hahn, Nat. Biotechnol. 28, 743-748 (2010).

XS — B OMBETEEEZT 02T )y ZIZHI#H 2 FIEOBRFEIZEAL TORMRBIT T, ZNETICHEIE X E
HEICEDEBEEEOT v 2T Uy Z7HlEE TR E S THLb 00 @l TE5E HEICH RAHY
FIRFEDR A D BT HZ LT TERWEVORENHY LTz, 4 RIFEE BT, iFKBP SFRLTZ
truncated FKBP12 & FE %3 F— BIGVEEALE 5 I A2 A T2 28T FKBP U7 R T % rapamycin 35
JOFRB & HE DG A 2D iIFKBP DG Z LA LTeF T — B D7 m AT )y ZHliEEZ B L TV E
9 (Fig 1a),

FTEHEEOIX, v IVFRAL %A 7% focal adhension kinase (FAK)%Z T, iIFKBP Offi AL E B IO
V1 — D b 24T > 7o R FAK 0 442-448 & H ORHIEFTIC GPG U 71— %4 L T iFKBP Z4fi A
L7z RapR-FAK 73, rapamycin ¥RINZE > T FAK OFF—BIEEOHIEIZ P L T ET (Fig 1b), F7e,
FAK OfRBEIE ML FERM KA L —BR AL EOM AAEIZ LTS COABZEND | T
DD ODOTIWEEL(Y 180 & M183)% alanine (ZE#2L 72 RapR-FAK-YM (28> T, 7 ATV 7 i1
PR RIRED D NAEVE T S B 1 D S B D 720 3

a
F—PEfEY T ZEICH RS L TV £ (Fig @
Ic), Z® RapR-FAK-YM ([THIREAIZIS T 1 = g g .
FAK L[RIUJRTERRLTZZED D, FAK OFfD Faparmych &
moMEEIEL VRN RS ToE  ®) L3 F O & &
+, FAK [3fMI I BV CRRIEHEL TS S L E o
TERRHLRTOET S, TOMAILTIITS o e —— " | W -
FAK Of EFEMEDBENEL TIIREIFETL  ovopmin e s o (d)
72, Z#H DI Hela Mg |2 RapR-FAK-YM %% GFP-FRB - e -

BlEt7=LZ A, rapamycin DRI L - THE
Rl ruffling 73 LG22 EMD(Fig 1d),
FAK D il S5 T75 1 (305 e 5 0D Bl R oD i 1 L 2 )
HLTWHZ LRI O RPELN TV E
L7z, A BIBAZE L7= F1EIL, tyrosine kinase "CT& % Src X° serine/threonine kinase CT#h 2 p38 &V o7z flldF
FT—BIZHEHA AR THLIZ LRI TWEZEn s, WHMEDOS L FIETHHEEZXHTLLY), ¥ —

Fig 1. (a) AT EOEKXK, (b, ¢) FF—BIHMEFTAMN. (d)
RapR-FAK-YM %5 H1L7- Hela A GRSCL0—ERek )
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PITHERAHEY — 7oL THON TWDZENE AFELZAIERRICH WD ZEIZL - T FFEDF
T =R DL ERIRRIE~DIS AN AT REIZR Db LN ERE A,

A fluorophore ligase for site-specific protein labeling inside living cells
C. Uttamapinant, K. A. White, H. Baruah, S. Thompson, M. Fernandez-Suarez, S. Puthenveetil, A. Y. Ting,
Proc. Natl. Acad. Sci. USA. 107. 10914-10919 (2010).

WIZ, RN ERAE DTSN EB LA A= T O O FIEIZBET 25 X ORI T, ZIETIZ
Green Fluorescent Protein (GFP)& #hD L U728 HE Z 7 & W - FIENHE S TOET N, SLAREEIC
LORERE A E OB E LW O RIEN HY EL 72, FlAsH/tetracysteine tag ICRESNDIHRF TP A
DY UTEARTFRE T ODFIELBREIN TOET A, BIRMEICZ UL, M @E el o7
RRHDHDNRBUR T, LLRNZE# HiX. PRIME (PRobe Incorporation Mediated by Enzyme) EFRL7Z
E.coli HRDVREEV /T —E (LplA)& LAP (LplA acceptor peptide) EFEIZ VAT FRE 7 = HWW-EHE
TIALIEZEBIFEL TRY, MilREEEAEOT LIRS L TWELTZ, LL, TDOFETIE, LplA
(2% azidealkanoic acid D7 ~/L{k 35 LT Cyclooctyne D [3+2] cycloaddition & o722 BeBED AT 7 %

K7 p F T TG BN E B E O T AL EITIBRICIE azide K35 LT alkyne (R DBy EA L
ELTz, SRIEESIT 1 ATy T TOERABE T~ b fTREIC T D4 828 LplA ORIRG 52T, A
FaNE BB ~DT~AGIZEEIL TV E T (Fig 2a), £7°, 7-hydroxycoumarin 77 /V 7R f e FHU N TS 2
M LplA DT~ ALREZ R L7245 5. W37 248 B K73 7-hydroxycoumarin (KD 7~ /L b Z "I REIZL , £/
2O Th YWWLPIA DB T AR R AR D e RS LELT,

AN E BE ~DO7 L LT, Yellow fluorescent protein (YFP)Z @l & St 72 LAP2 X7 FREX
OWVLpIA & 4L FE Bl 72 HEK AL,

(@) 4 o .0
0 575 18 4 A8 > Coumarin 4-AM, (Fig 2b) ARG SR — ,W
EEMSEHILT, MR TORATT L R
LI Eh LTV ET(Fig 2¢). 72, VVLplA AR AN
CRAELY 7 S ARFIEEATBIUCEST, gy o EE L EE.
K LD I TOE BT~ MEH LT %L
UWET, i TTE D3N hydroxycoumarin (2 cw‘m:m - -
HIBRSIDEVORIE SR HY E 3723, Al Cotular sterases | .
IS 57~ AL TS0\ SRR 0D [ 70> KO v R
LENETFETHY, EEAET VLT D B

22 [ B HHIAEN 28 BT RE LU S S FE R I LR 7E<
A DOHEITHFELTOET,

Fig 2. (a) PRIME %, (b) Coumarin 4-AM,. (c) #IfIPEE A
FARY T GRSk — )

Second harmonic generating (SHG) nanoprobes for in vivo imaging
P.Pantazis, J. Maloney, D. Wu, S. E. Fraser, Proc. Natl. Acad. Sci. USA, 107. 14535-14540 (2010).

HRE SRR - RN TORFE /> OBVREZ AT B T 572012, BR OB ICbHDH IR E O E AE R
HOEME/ NSy - quantum dot (QD)REEFIHLIZ 3 FAA—V U T FIERLT 0 —T7 3R ZAIVETIZEL
WEINTWET, L L, 2o 7 e—7 12, @7+ 87V —F 27 KR QD IZRBNDFEE
TVx T EVSTZRER R D D720  EERI TR T ooy VR TETOEE A, HEDIE, Z
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NOEORERZ R CEDLFIELL T, & m ik 4 (Second harmonic generation; SHG)EFEIX AL HHL
GH N A A=V T T )7 0 —T7 ORI Tl LT ET, SHG BLG LT, 2 O 7% 2 f%
DJEEEEFF D1 DD NAITEBRSNDIERIE N FEGE DO LT A NOE5 D RN ETLBLS
T9(Fig 3a), ZOBGUIIERIE LR IR LIZRRICO A BN H DD T, FHEHLIZE DD D
Ta—T GO TIPS AL T CREICHFIETE, 23O SHG &7 F VAR T HRMEM - 1ES

ga® BaTiOs & SHG 7 /7' m—7¢ L TH (a) e ()

VTV ET, PRI BaTiOs 12 820 nm DL V| e ‘

—F — TR L7=FT, 410 nm | SHG + 2 i g 3( e, ﬁg(
FANRBREN TIY(Fig 3b). HERD®K *";“m”m s .
7 B—T OMETHRERBTRT e "

VT T TR T IR EEA T —

Ui, #0503, 20 SHG Fu—7 0Ofafs ‘\ -

Yufa DR A T TOET, 2B - | =

LT BaTiOs f s D FH 1Z Cy5-TgG Hifk | W

ZEAM L7 1 — 7 (Fig 3¢)& W T

zebrafish embryos DOIFGIT DUEETAS 1o () SHG 514 (b) BaTios 0 SHG &7/ (¢) CyS-1eG Hilk T

7e&2% ., dystophin DREBALDD SHG g1 BaTio, #dh (d) AR R GLED—HECE)

VI FTNERBINTHZEITHKIILEL

(Fig 3d), & IO EICH -T2 SHG T /T a—T 1%, v 7 FAOB RS ER IR D70 A AHRIC
EBUML L o7 ARSI COET, LinL, BIR LU T ICBIRE b o Tl . ZAR AL
CABOUIERBICIER L TOET,
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— - y p = 7«

X (= oo

K il (BBEH OARD)
FOX TRERFPR G A T SER A7 e AR 1l 1% W 24
hohkura@bio.titech.ac.jp

ORI AEMALFNITEL Z — i SRR ~DORER R 2 THE | D IVREHIO L E T, BERMT AR TR
EW 7T e AREIZ B W T FUARBIR OFEEO T REVEN T2 7 E G FIEOMESLIZ M T T2 hf
FeaAToTRVET, Z/ VHIT 20 FEHOT I/ BRAM R ERLL T, BRERE OUEMS M ER ., 2 &
KRG IR Z TR T DAL o0 FRRRREE7R E Sk DT DB R L £, 2RO ORERRIZZ VB ICE A
DOILFREELCREISERL TRY, A% £ OMIEKEMBICB T 01E WA bLICE B OMREZ A 35543
BRI TIREICRD LB ZBIE T, A ENTZ R E ORIELHEREIZE B LICAFIED Fonh | 2o 7B
SETOHRRTE MG LA R Ui e 1 W, ZIESUSTEDBERIE M E S S Z o E aseat - /ERL
SR OSCA 1 RIS, BT R L N E DN IS T A AR LT S 1 SR WDzl E

Protein refolding is required for assembly of the type three secretion needle
0. Poyraz, H. Schmidt, K. Seidel, F. Delissen, C. Ader, H. Tenenboim, C. Goosmann, B. Laube, A. F. Thiinemann,
A. Zychlinsky, M. Baldus, A. Lange, C. Griesinger, M. Kolbe, Nat. Struct. Mol. Biol., 17,788-792 (2010)

KIRDEZ 3 EOHITE, ENZ A S EEEZ L Db O ESNTEY, 20 H LML AT =X 0%
TEARHI BB e~ T VT AR O E B H S TWET, RGRSCTEE I, HRIES T SR E 23 /i
AR A R IA TR B VRO IO B I A3 WA EE B DB A TR R T D2 VB 7 ah~—ICE H L,
ZOEHBIE AN = A LEfRA L E LT, R SCTHE S, typhimurium £ B RO 7 b~ —Prgl DX BAK Prel*%
FIRALELT, in vitro THERTERAELZD D Prgl¥ %€/~ —DIRRETAL FaX—Tar Lzl s, —ERFH
P R RRAE — R OB A HERE S AL, ZOMBRAL 23 EE A B FR SRR O Rl R o 2 L) B 7
HIENRBINEL T, FRVO M3 UWEERE (TTSS) EIRIT A F 2" —hLU72FE, TTSS &kt sUZ— 7 mic
HMERETDHIEND, TTSS N7 uh~—DOEMR D LA LD, 3R T 522 RUE L, S5IZ Pral*iX
FHBTZ AU, a NV T AT B RRORE . 7 ‘7 q
DI C RO HD 0~y AHERES
U MEEA~EIEBE L, T InA MR D 7 0
A BHEIELY RO 2 EHZERHNICE

B el —ZZZZA } [ | AT LT LT LT LTAY

[SESE 5z (" S—— I —1 R — ¢ —

1 .Prgl'o B SE@LATRICE 1T 2 RIBETUIRDOEL
(Vv 7 2%, BAR SV RERINTRU,

WELZ (K 1), ZOREERRNL fEIR 23T BB TLEY T LRRERL, BEBEHRICAES NTVENERERT, )
BBk 7 ah~—BICHFEMEN LD
protomer prOtOmer
o-helical hairpin- ially B-sh
Linb . EH LT 2 1R 7T AR I It iy 'sct?ucfﬂrfé')nﬂ 0 , i e
= .

ARG R ET L EIRBLELZ, HARR ﬂ‘ O ‘
N S i Cytosol Extracellular
T{%ﬁéﬂ’(l/ \é*ﬁjﬂé{$ﬂzﬁkﬁ# &//\7)% H2. FESHIEE LI TTSSHEBHRETIL

O
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DIAREEEARE DN 2D LT BLBRES | AR ST LRI TEBRIITRSNIZZ LT ERIRN LR L,

Computational design of an enzyme catalyst for a stereoselective bimolecular Diels-Alder reaction
J. B. Siegel, A. Zanghellini, H. M. Lovick, G. Kiss, A. R. Lambert, J. L. St.Clair, J. L. Gallaher, D. Hilvert, M. H.
Gelb, B. L. Stoddard, K. N. Houk, F. E. Michael, D. Baker, Science, 329, 309-313 (2010)

PEREVEZ o NI E AR BRI S 25 Ao h

o o | —eomor- ok, Th BRI A SRR E RIS LI
o ST S I EEERRA STV T, LU,
coJ? L;Oz' Baker D7 )L —7 Tld, LONBRFE LI F /3T
1 2 . 3 ‘ 4 B=WkEETHIOREDDOa B a—2T L3 YR

K3. ABXTODiels-Alder RIGEFIL
2 (Rosetta) ZER{FE AL T, — 0 FOIEER

kT HdH7e retro-aldolase TS OEEFE L Kemp Wil SIS 2 il 3~ 2R OERUZ R B L CE LT,
LTI, EBIZ G FOREEBTL . £ D5 I 728 G A AEY 7 Dieles-Alder SOt fill i3~ 2 % 37
AUERIL T ET, X 3 ICEH LOMERLL 7= Dieles-Alder SUG DR ET VA /RLET, YT O NH EKFEHE
G357 7875 — (Asn, Gln ) &, KT ARD I NVHR =/ LKFERER T DR T — (Ser, Thr, Tyr {fIEH) %
BlE T 52T, 7Ry TATHIED TR X — 24D S R Db TWET, ZOET VE V., B
RRED =12 —[EREDS /NS5 89 FEH | Acceptor & Donor Db D4 & [#] DRIHA £ | /K it & D B -
AL Ea—4 FCEX | R BlE A TRBELELT (K 4), D OWTEER ARG A2 R0 207 D&
PRTBEITHOWTH SN TG B E S L2 22 M O F AR L . &I, BEEZ L RITEOREIIK
DOFAITER S ZR ML 55 84 DA 2 FEITAFR L E L7, TORER, IHMEEH > DA_20_00, DA_42_00
EREIEND ZFEDX L R EOIERFTE I L E LT, DA_20_00 ([ZOWTIINL RS A X Sk fb i s T 12
XoTrh, T A Lizsn k&L o
A.Theozyme . RMSD 1 0.54 &, %550 Rosetta %\ V7=
SIS R RS E OB S AR LTV ET, Al
L ¢ 0 Z1E BT T scaffold DBUKIER 7o
JC . “—*( ” U CHESERAENS I RTBRELTEY,
: J / AR #% % 13 ketosteroid isomerase # H 12 HE 23 E
TV — sseaffodset B BILTEY. BEESHFLIUREND
"“) 4 Lo BROBRBESTENEALRD AT
% ( FARE L TR, SBIA RO Sy%

4.Further optimization AR . %%%ﬁ‘]fi}i%\é 0)@@ Wb,
R4, mFREIHBEOHRAR

DA_20_00, DA_42_00 IZXLZNZh 6, 4
FRIEDIE RN A 72 DA_20_10, DA_42_04 ZAFRIL (HPED M ERADIEL, 1HMEZ W #H THEL TR 5
£ DA_42_04 DFFD Ky TR, FE LHRSFE AL TNDELLIND— T, kyld DA_20_10 @ 100 43D 1 2
JEEIEFITARL 72> TWVEL T2, DA_20_10 OIELELEO T /B Z B L7355 128V C BERTE LT 0
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DT BEEHRIVGEE L O BEAERICE 5L QDT IR EBIFZB W T, ZOIEHER T OB KEN
ZED5, DA_42_04 EHHELCEV DA_20_10 Ok, V2B 72 BB L A RN SN L QA Z DV RIB S
L7z, EHIZDA_20_10 IZBWTIZAERY D 97%LL LAY 3R A4S SAENI- NI ARIRMEZ R L, 48 DTS 72 il
NS PR OB R RE O S A E DR E SN EB B CWEL T, £, REB AL HD T i E
B XY, BB R EMEZHIECEIDZELHLMNIL TOVET, ZNOEEFEL TOS MR, FLE R it %
HLOLDONEBINTNDID | 5%, Hkx RBER T P A KB O REZ S DEE R DS IIFSIVE
¥,

Predicting protein structures with a multiplayer online game
S. Cooper, F. Khatib, A. Treuille, J. Barbero, J. Lee, M. Beenen, A. Leaver-Fay, D. Baker, Z. Popovi¢zoran, Foldit
players, Nature, 466, 756760 (2010)

ZOH Baker bOY v —7 O 3T, A LTI DR 3L THZ Rosetta [ AN O A A &
FHIETH L T E DN RAEE TR E N DT HIVRODRETL COELTZ, DRTEVEE BIL Foldit LIEIE
NEVNTF T LAY =D RIGSREE T A L TA 07— 25 AL TOELEZRS, 22 THRLNS
BhEARGHCTHAE LTV E T, Foldit 13457 LAY — W IR RSN TWDE L E O SR EZ T,
B S IEEAL D E B\ Rosetta ICKVE L, ZDIEES T LAY =039 L0 Hb DT, 10 FED SEIRH
EEEEN D Z L B D STARKEE T RIS A HEL 2L 25, Rosetta DA T HILIZHA TIL, — 05K FE S
BRETRENMSNDEENERFFLIEFHVOEHNM OLZEEZBIEL, B- —MeE DKFRER T2
PN —EBDO BRI AR H L CLEHMEM N A B ELTZ, — 5, Foldit TIX, BEAMER A DRWERI AT
Tt FRE M BLAEH ORI — R ENC R EALS NI SR E TH o Th, LAY —NZ OIS K
EHAL, B RLEICLIDREEDNBFEE T 28T, WO DZ L 37 IZH U T Rosetta LS 22 E /RS AK
&2 THIL CWVEL, LAY —% &2 O T av A% R ChDHE, avt o —F— T B0 ZF O A e
L DLA T I E S THIMEEL 57200 T O L 2L TOSEE RS E LT, fERICIX, 71 A
Y — ORI FIRRIE I L DMFE T DB Z T L, 2 Ea— 2 DT N AYANIINA DL T, IOREDE N
SEARREE TN AT BEIC CEAEIRBL TV ELT,
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3 = o g Y g T
—
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-

FE13EEMIEERES S VRO L (ZF) - & (2011)
MEdn - EREEF - EFT 5

e . AR bR T 0T 0 7 AMBTEES - ALK T2 o E B AR 5E T
fe - W B BARMbFR. SaFFa. AARESS ubFha, ARGy Hhs. BARL
RHALSTE, @ PR RS, B A SRR, (PE)
201 1HTH (&)
o lAERE < bFh—n (ETHEFEXFY2-1-1)
(JRAUEBR 2> 54643569 15 4, LAV EHER 3 43)
HAERFRFEF ¥ R 2~DT 7 A URL :
http://www. tagen. tohoku. ac. jp/modules/public/index. php?content_id=33

H Hb 4k O B

http://www. tagen. tohoku. ac. jp/general/access/sakura—j. html
AL —RFHIA - FETHIAMY] 2010412 A 03 H (&)

A =R/ NS
13:00-13:05 S=EHNED
13:05-13:50 R 23E D | MBS & 5 7))
bR FE S GRAGKR S0 B 22 A 22 T)
13:50-14:35 /N7 RNA 3372 65 < LS &
(EIE =5 SN0 N S NE S T TSR =l s eI )
14:35-14:50 =a—b—T LA~
14:50-15:35 (BB SZ 5 T % /L O R IETE MEE B & Al A B RE |
B IE R (4B KRB E SRR
15:35-16:20 Dl OREREICBIT A2 I Far R U 7 o&kE)
mH = (RBRORFRFFE KPP i re i 788/ = 7 R AT FE R
16:20-16:35 7 v 7 4 7T AMLFENIESRS
16:40-17:50  ARAH —
18:00-19:30 I FHY—
SME . AL ESSE - BAEFEESE 4,000 F (M4 H 5,000 M), HEFS45E 5,000 M
(34 H 6,000 [9), FE=E 6,000 (M4 H 7,000 M), F42,000 7 (H4H 3,000 M), &% T



A LFEFFEL Z—  No.34 (2010 November) 28

RHEICIRIARE ., T <ICBRIAZAE (R4, TR, RIAGHE., 28 - Mevrass - FRE -
FAEOR], EREE, KAR) 2, BT AL LIEFAXICTHFFARREZ TBMLE T X0,
PRIA DR - BE R 02210-0-125464
A4 - 813 mIAEMEFEMRAS (XA 20 DA A AL DT I o F20hA)
WAL —FRROGLE  —fGHEHE L TR A —RBREZMNTE T, BRAELE T, MK 1 ~—
VHt (EFEAIZ2.5em DRA) 12, A - BEE (FHLOEEIIREREICTHR) - FiE - FPTE
o GEASE) . BLXOEEARLEZLf L, ET A —/ (Microsoft Word & PDF ili 7 7 A /L & #fl &
B) CTTRHIAKEETBEY TV, #HEEFRIAZ Lo TREROBIAL LW LET, B, &
2K —FER IR A P T RRENEE CEI e 2 A4 R E DT TFEWY, (il : OOIEXXThb, OO
[IX XX XF25,)
A - BHA
T980-8577 BT EREX AT 2-1-1 oM 1 BfF4 M4 0 4

FACRFZ oW ER A FERT fl =
TEL: 022-217-5608;FAX: 022-217-5609
E-Mail : hiko@tagen. tohoku. ac. jp
AR—2I~_X— : http://res. tagen. tohoku. ac. jp/FBC/13th. html

PREN - FARIES ORAERZoohh) ., kik 2 ORAERZhh) . fEfEZ GRAER % ohl)

F 13 EIEGMIEFEES 9 FTHLEGIEE]

AR IO A A — T 7 F TR F e O A b PRI AT CHEVEE R O Y 72< &
ADEFE P DFEERAE L T2 &, BEEmae b TRl L e EnEd,

¥ O BARFEETaUT o TAEMEEE S

H KF: 20111 A7H (&) -8H (h)

Y Bt fERTEDORE AT AAER (http://www. sakan—net. co. jp/index. html)

T982-0241 il i K A XAKERET S o0

TEL : 022-398-2233 FAX : 022-398-2168

A= T/ VN
9:00—10:00 [&EF /7 HITKDERHEDOEMA L Z Ol )
PR A (KRIRKFRFRE LR
[HEHE 72 1 R IRM) D A5l
Pere AR CRAERFRFBA A SRR
11:00—11:15 zZ—bt—7 LA~
11:15—12 : 15 EYYEOHEME L HIH O 7= D DL FH T 7'r—F )
AR — CGRAERFRFBA MR E R
12:20—13:25 & &
13:30—14 :30 [DNA - RNA IZHE AT D/ o1 BLIK & FRE ]
R FE  CRIRKFREEA LA FERT)

10 : 00—11:0

(e



AMALFEFEL Z—  No.34 (2010 November) 29

14:30—15:30 (XA FI T A& - 8D - AlD)

mARBEZE (bRREimBH A ER R PR T~ T U T A = ZWF5ER)
15:30—15:45 zZ—bt—7 LA~
15:45—16 : 45  TATP S kEEFE D 1 55 =W )

PPHUIEAT CRKRFRFRE Lt seR)

ZFEH: 20111 A 7 HICHRIERF EHIX S GAR— M THEESNET VR YT LI X1
—#&TH, NRICT BRTEOBRT LR ICBBTETY, £/, 8 H4 5 KFtE, #fsts
ETH%, MIBEEITE AN L JRIIBFITE ARSI NTEBE (OTIHE404)) 2 TEL T
EJr IS

ZME . 22,000 1 (7E : @iRE - BESE - 1/8 OFIEREIA) %4 H
SINHGA D email I2C, K4, 1@, &4, @KELZEO E, FiitEE MRS T, BHIAAL
IV, BIFICHAERBMOELET,

f Gl 2010 F12 A3 H (&)

HEEA @ B GRAERZooih) . i B GRAOEKREESE) . Fnliz ORAERZ o)
HEEAMRE - FHEEEZ  RJAERFZ oW E R F R

T980-8577 BT HERER A 2-1-1 S 1 SHE 44 0 4

TEL: 022-217-5608;FAX: 022-217-5609

\

E-Mail : hiko@tagen. tohoku. ac. jp

BERRFEHRT /N ATTNAARAEEL T —
ES|- SR A NN

HIF:2010 411 H 15 H
S 4B KT VBL XU Fv—h—L 3

VA=A
13:30~14:20 BHEERE-HE
BYalE 4 EBRKFRFRTARER 8% -5 AT A A 24— o —F

Research Project of Nagoya University’s FIRST Research Center for Innovative Nanobiodevice

14:20~15:20 =4
BB IER 4 B R KPP E R ER Bk
The Impact of Emerging Nano-Mechanobiology

15:30~16:30 JLi T
Agneta Richter-Dahlfors 51U ABFIEFT #if - A0 =—F VENLES T /AT Ak 24— od



HEMALEAFZEL 22— No.34 (2010 November) 30
—5

Crossing the borders - infection biology as inspiration for organic bioelectronics

16:30~17:30 HLifEETH
Jongyoon Han ~ ¥ F=2—t vV TR RS (MIT) HEHR

Nanofluidic Systems for Multi-scale Bioassays and Sample Preparation

International Symposium: Advanced Science and Technology for
Single Molecular Analysis of DNA and Related Molecules

N B B S JE B 563X 7' e 77 s (FIRST) JIIE 7Y =2/ Tk, k¥ 1 H 24 H2 B 1 A 26 HET
E N E BRSNS TR VARV LEBMBELET, “$1,000 7 /L7 —Fr Y —DF—FT 7 /my—
ELTHIRRESND “— 0 FRRtr 8l ot A R e S IE OB FH ZOFE R TR T 2e<Bma Lz
ERWET, O SMEBRLLTWET,

HRF: 2011451 A 24 B (H)~26 A (K)
2 ESLAURR E PR A
T NN RSEmOTZERE XE T nr 70 JIlE7ny =7k
Sefle . MSTATEIE AR A BT IR IR | AEHVE N A AR L= HEETE AN S22
ENZREFENKIROR S ENLRFIENA B R
B fEERE NSRS  HEEE N AARER#= ., o FRFE,
b~ Arm-F ) AT B R
®iE: W, BAZATBOEN B AR L
A HIAREG): 20104212 A 13 A
2L S St
A & SN HAF 5 TR URL KB HIALLITZE N,
http://www.kawaisaisentan.osaka-u.ac.jp/ISSMA2011/
FIEE e RIS WRFEHEERT NREHEIIESE S B2 ISSMA 2011 Office
TEL: 06-6879-4306 E-Mail: Info ISSMA@sanken.osaka-u.ac.jp



HEmAbLSARFGEL 2 —  No.34 (2010 November) 31

REWRMEREIIEIOSSL - IETOD Y +
N VRO L
F /N F TN AAED KA
~ANDEEZMY BEZSTSRFTEFEHRII~

WP B S imAft 28 BR 6 X 7 e 7 7 . (FIRST) JIIE 7Y =Tk, XF2 A 17 Hio N Y=vr&
VA —HEIZBWT, i FAED TS, ARV URUT AEBIENZLET, TaY = T, K
FETHFEL T DRSO T /8L F T NA A i A AR LR T WADOBRBZW, > TIv I
IEDT=D DBEEE T A AV FFRUIC LR BZW R E ST 2720 O REED ThES, K7
1Y =7 MO F IR SE R R EAR T BT = IR G T DT FTLWER D - BRI S O fE R G A S0 R0
TR ET, Fo, PR L EBRI B CE DR RBITOET, RO SMEBRHFHLTNET,

HEF: 201142 A 17 HCK) 13:00~17:00

245 RXFV=wrv X —HE AL

(http://panasonic.co.jp/center/tokyo/index.html)

%G —MRDF

SNt Mk}

T R SR T m TN G T ey =)

ER: 2504 (ERICELRE., MobesETniZEEd)

HOATT G BB R R 7 s T 5 I G 7T ey =0y =7 %A
http://www.kawaisaisentan.osaka-u.ac.jp &35 H LIA AL TZEWY,

FEORIEERTFFIURIIL
S5th International Peptide Symposium (5th IPS)

FE: HATFRES
SH 20104 12 4 4 B (+)~9 A (K)
S8 N RAEBR S H T 7L A —A A T I AR — )V (R A R X E i)
BN EE . —f% 80,000 [, 47 60,000 [, 4 30,000 [, FILEE 15,000 F, {BL, 4, FfEE DS 0E
BT T —F A T REEG I ER A
SINHAFIE Y HEESGICTEHLUARITIEEZN,
R 5 T607-8412 FALTH (LA XAEIE U T 20T 1 % Hh
TR K AR T T A TR 2 — N
85 RIEEEASTF R RO LAER R
AE B, mHEH1, HE—
TEL: 075-595-4636, FAX: 075-595-4787
E-mail: info@5ips.jp, URL: http://www.5ips.jp/

W BIGE TR
Ada Yonath (2009 4 /) — LR E A AT L)
Kurt Wiithrich (2002 4 ) — <UL E /AL R)



A=A NN

AL FEL 22— No.34 (2010 November) 32

December 4th (Saturday), 2010

14:20~14:30

14:30~15:40

14:30~14:40

14:40~14:50

14:50~15:00

15:00~15:10

15:10~15:20

15:20~15:30

15:30~15:40

15:40~15:50

15:50~16:50

15:50~16:00

16:00~16:10

16:10~16:20

16:20~16:30

Opening Remarks

Young Investigators’ Symposium I

Chair: Nobutaka Fujii and Philip Dawson

Y-01 Misako Taichi (Peptide Institute, Inc., Japan)

Structure-Activity Relationship of Marinostatin, an ester-linked serine
protease inhibitor

Y-02 Gerbrand J. Van der Heden van Noort

(Leiden University, The Netherlands)

Synthesis of Nucleotidylated Amino Acids for Preparation of
Nucleopeptides

Y-03 Youhei Sohma (Kyoto Pharmaceutical University, Japan)
Use of O-acyl isopeptides to identify new functions of amyloid
beta peptides

Y-04 Annemiek D. Knijnenburg

(Leiden University, The Netherlands)

Cyclic cationic antimicrobial peptides: Sugar Amino Acid B-turn modified
Gramicidin S analogs are promising leads towards new antibiotics

Y-05 Yuji Yamada

(Tokyo University of Pharmacy and Life Science, Japan)
Development of artificial basement membranes using
peptide-polysaccharide complexes

Y-06 Hendrik Eberhard (Humboldt University Berlin, Germany)
Self-assembled bivalent binders of the Syk-tSH2 domain

Y-07 Yuri Yamazaki

(Tokyo University of Pharmacy and Life Sciences, Japan)

Development of chemical probes towards the elucidation of binding
mechanism of plinabulin, a cyclicdipeptide based anti-microtubule agent

Break

Young Investigators’ Symposium II

Chair: John D. Wade and Hitoshi Ishida

Y-08 Yi-Pin Chang (University of Oxford, UK)

Combinatorially Selected 4-mer Peptide Probes Inhibit the Pathogenic
Polymerization of Alphal-Antitrypsin

Y-09 Yusuke Yamagishi (The University of Tokyo, Japan)
Selection of cyclic N-methyl peptide inhibitors against human ubiquitin
ligase E6AP using RaPID display

Y-10 Carlos Mas-Murano

(Technische Universitaet Muenchen, Germany)

Investigation of integrin and osteoblast adhesion influenced by
RGD-peptide coating and surface properties

Y-11 Koichi Tanaka (Kagoshima University, Japan)
Mimotope peptides of amyloid beta4?2 fibril-specific antibodies binding to
amyloid plaques in brain section of alzheimer's disease model mouse, J20



16:30~16:40

16:40~16:50

16:50~17:00

17:00~18:10

17:00~17:10

17:10~17:20

17:20~17:30

17:30~17:40

17:40~17:50

17:50~18:00

18:00~18:10

18:20~18:50

18:20~18:35

18:35~18:50

Evening:
19:00~20:30
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Y-12 Peter R. Wich (University of California Berkeley, USA)
Surface Recognition and Inhibition of B-Tryptase by Tetravalent Peptide
Ligands

Y-13 Ryosuke Misu (Kyoto University, Japan)
Functional Characterization of Kisspeptin Receptor Ligands: Activation
of Neuropeptide FF Receptors

Break

Young Investigators’ Symposium IIT

Chair: James P. Tam and Takaki Koide

Y-14 Koji Ohara (Kyoto University, Japan)

Antitumor effect of the EGFR-lytic hybrid peptide in animal model of
human cancers with K-ras mutation

Y-15 Frederic Tewes (Trinity College Dublin, Ireland)
Effect of PEG type and HPBCD on salmon calcitonin biopharmaceutical
properties following pulmonary delivery

Y-16 Yuki Goto (The University of Tokyo, Japan)
New strategies for genetic code reprogramming; dual genetic code and
artificial division of codon boxes

Y-17 Henri G. Franquelim (University of Lisbon, Portugal)

Interaction of anti-HIV-1 antibodies with gp41 MPER peptide at the lipid
membrane level - mode of action unravelled by combined microscopy
approaches

Y-18 Chie Kojima (Osaka Prefecture University, Japan)
Temperature-Dependent Self-Assembly of Collagen-Mimic Dendrimers
with Pro-Hyp-Gly Repeats

Y-19 Linda J. Chan (The University of Melbourne, Australia)
Design, synthesis and in vitro characterization of RXFP-1 specific human
relaxin analogues

Y-20 Gen Tanaka (Kyoto University, Japan)
Identification of a receptor responsible for cellular uptake of R12 peptide

Japanese Peptide Society Young Investigator Award Lectures
Chair: Shiroh Futaki

YA-1 Kentaro Hozumi

(Tokyo University of Pharmacy and Life Sciences, Japan)
Development of functional biomaterials using laminin active peptides

YA-2 Tsuyoshi Takahashi (Tokyo Institute of Technology, Japan)

Construction and characterization of artificial peptides and proteins that
recognize specific biomolecules

Welcome Reception
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December 5th (Sunday), 2010

Morning:
8:30~9:05

9:05~10:15

9:05~9:30

9:30~9:45

9:45~10:00

10:00~10:15

10:15~10:40
10:40~12:10

10:40~11:05

11:05~11:30

11:30~11:55

11:55~12:10
12:10~14:10
12:20~13:40

Afternoon:
14:10~15:25

14:10~14:30

Special Lecture I

Chair: Yuji Kobayashi

SL-1 Kurt Wiithrich

(Swiss Federal Institute of Technology Zurich, Switzerland)

Prion Diseases and Dynamic Conformational Polymorphisms in Cellular
Prion Proteins

Session 1

Chair: Horst Kessler and Toshimasa Yamazaki
L-01 Harold A. Scheraga (Cornell University, USA)
Peptide Guide to Protein Folding

L-02 Yuji Kobayashi

(Osaka University of Pharmaceutical Sciences, Japan)

Detailed mechanism of conformational transition of collagen peptides
with triple helical structure

L-03 Takeshi Sato (Osaka University, Japan)
Solid state NMR study on the dimer structure of the transmembrane
region of amyloid precursor protein

L-04 Assaf Friedler (The Hebrew University of Jerusalem, Israel)
Shiftides: Using peptides to modulate the oligomerization equilibrium of
proteins

Break

Session 2

Chair: Jean Martinez and Katsumi Matsuzaki

L-05 Horst Kessler (Technische Universitdt Munchen, Germany)
The functional role of helical regions in proteins for regulating their
stability and binding properties to partner proteins

L-06 Gilles Guichard

(Centre National de la Recherche Scientifique, France)

Urea-based oligomers as peptide mimics: Connecting structure and
function

L-07 Brian M. Austen (St. George's University of London, UK)
B-Amyloid oligomers and their role in the pathogenesis and diagnosis of
Alzheimer's disease

L-08 Lukasz Berlicki (Wroclaw University of Technology, Poland)
Exploration of cis-pentacin containing peptides as foldamers

Lunch (On your own)
Luncheon Seminar (Hosted by Biotage Japan)

Session 3

Chair: Ernest Giralt and Hisakazu Mihara

L-09 Shunsaku Kimura (Kyoto University, Japan)

Novel morphologies by self-assembling of chiral amphiphilic peptides



14:30~14:55

14:55~15:10

15:10~15:25

15:25~15:50

15:50~17:10

15:50~16:15

16:15~16:40

16:40~16:55

16:55~17:10

17:20~18:50

Evening:
19:00~21:00
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L-10 Virander S. Chauhan

(International Centre for Genetic Engineering and Biotechnology, India)
Designed small peptides as model self-assembling nanosystems: their
characterization and potential biomedical applications

L-11 Hitoshi Ishida (Kitasato University, Japan)
Peptide Origami: Molecular Design, Synthesis and their Application

L-12 Jan Raap (Leiden University, The Netherland)
Alamethicin, a structural and functional peptide fossil of protein ion
channels?

Break

Session 4

Chair: Joel P. Schneider and Shunsaku Kimura

L-13 Jean Martinez (Université Montpellier, France)

Synthesis and cellular uptake quantification of short constrained
uncharged cell penetrating non peptides (CPNP)

L-14 Paul A. Wender (Stanford University, USA)

Nanomedicine: New peptide inspired molecular transporters for drug
delivery and treating resistant disease; synthesis, cellular uptake and
human ex vivo studies

L-15 Shiroh Futaki (Kyoto University, Japan)
Design and Creation of Metal-responsive DNA-binding Proteins

L-16 Burkhard Bechinger

(University of Strasbourg/CNRS, France)

Structural and biophysical investigations of new family of transfection
peptides with potent DNA and siRNA delivery activities

Poster Session Y & P1 (Odd numbers)

Speakers’ Dinner (at Grand Prince Hotel Kyoto, Invitation Only)

December 6th (Monday), 2010

Morning:
8:30~10:10

8:30~8:55

8:55~9:15

9:15~9:30

Session 5

Chair: Kit S. Lam and Yasuyuki Shimohigashi

L-17 Richard A. Houghten

(Torrey Pines Institute for Molecular Studies, USA)
High-throughput in vivo screening of mixture-based combinatorial
libraries: identification of novel analgesics

L-18 Masahiko Sisido (Okayama University, Japan)
Multi-labeled fluorescent peptide library for in situ screening against
cancer cells

L-19 Su Seong Lee

(Institute of Bioengineering and Nanotechnology, Singapore)

New strategies for development of high affinity protein capture agents
through screening of OBOC peptide libraries



9:30~9:55

9:55~10:10

10:10~10:35

10:35~12:15

10:35~11:00

11:00~11:15

11:15~11:40

11:40~12:00

12:00~12:15

12:15~14:00
12:25~13:45

Afternoon:

14:00~15:35

14:00~14:25

14:25~14:45

14:45~15:05

15:05~15:20

15:20~15:35

15:35~16:00
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L-20 Morten Meldal (Carlsberg Research Center, Denmark)
Click-bonds: Functional replacement of disulfide and amide bonds with
triazoles in bioactive peptides

L-21 Kiyoshi Nokihara (HiPep Laboratories, Japan)
Design and syntheses of peptides as bio-sensor elements which can detect
the structural change of prion proteins

Break

Session 6

Chair: Samuel H. Gellman and Kazuyasu Sakaguchi

L-22 Joel P. Schneider (National Cancer Institute at Frederick, USA)
Design and application of material forming peptides: From antibacterials
to mammalian cell delivery

L-23 Hisakazu Mihara (Tokyo Institute of Technology, Japan)
Designed peptide libraries for protein and cell analyses

L-24 Ernest Giralt (University of Barcelona, Spain)
New challenges in studying ligand-protein interactions

L-25 Jean Chmielewski (Purdue University, USA)
Designer Collagen Peptide Materials for Regenerative Medicine

L-26 Masayuki Haramura

(Chugai Pharmaceutical Company Limited, Japan)

Optimizing quantitative analysis of phosphopeptides with isobaric tags to
dissect the phosphorylation signal pathways

Lunch (On your own)
Luncheon Seminar (Hosted by CEM)

Session 7

Chair: Geoffrey Tregear and Kenichi Akaji

L-27 Samuel H. Gellman (University of Wisconsin-Madison, USA)
Inhibiting protein—protein interactions with peptidic foldamers

L-28 Itaru Hamachi (Kyoto University, Japan)
Chemistry-based protein labeling and imaging in cell and in vivo

L-29 Garland R. Marshall (Washington University, USA)
Preorganization and Peptidomimetic Design

L-30 Katsumi Matsuzaki (Kyoto University, Japan)
Internalization and oligomerization of membrane receptors in living cells
as detected by novel coiled-coil fluorescence labeling method

L-31 Philippe Karoyan (CNRS, France)

Prolinoamino acids: tools in mimetics design targeting somatostatin
receptors and IAP/Smac interactions. Structural and pharmacological
applications

Break



16:00~17:20

16:00~16:25

16:25~16:45

16:45~17:05

17:05~17:20

17:30~19:00
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Session 8

Chair: Garland R. Marshall and Motoyoshi Nomizu

L-32 Uhtaek Oh (Seoul National University, Korea)
Anoctamin 1, a cloned-Ca”" activated chloride channel and its
pathophysiological implications

L-33 Yasuyuki Shimohigashi (Kyushu University, Japan)
Structure-activity studies on nociceptin and its receptor ORL1

L-34 Kit S. Lam (University of California Davis, USA)
Peptide-based targeting nanoparticles for cancer therapy and imaging

L-35 Yong Y. Lin (Columbia University, USA)
Elastase Derived Peptides in Chronic Obstructive Pulmonary Disease
(COPD)

Poster Session Y & P1 (Even numbers)

December 7th (Tuesday), 2010

Morning: Joint Sessions with the Japan Branch of the International Neuropeptide Society

8:30~8:35

8:35~10:05

8:35~8:55

8:55~9:20

9:20~9:45

9:45~10:05

10:05~10:30

10:30~11:50

10:30~10:55

10:55~11:20

11:20~11:35

11:35~11:50

Opening Remark of Joint Sessions

Session 9

Chair: Annette G. Beck-Sickinger and Masaaki Yoshikawa
L-36 Masaaki Yoshikawa (Kyoto University, Japan)
Neuroactive peptides derived from food proteins

L-37 Ben O. de Lumen (University of California, Berkeley, USA)
Lunasin: A novel cancer preventive seed peptide

L-38 A. Ian Smith (Monash University, Australia)
Peptide acetylation in the brain: A powerful mechanism for regulating
appetite, energy expenditure and weight

L-39 Hidehito Mukai (Kyoto Pharmaceutical University, Japan)
Cryptides: Non-classical bioactive peptides hidden in protein structures

Break

Session 10

Chair: Ian Smith and Kyung-Soo Hahm

L-40 Annette G. Beck-Sickinger (Leipzig University, Germany)
Ligand induced internalization of neuropeptide Y receptors:
Mechanism and application in tumor research

L-41 Kyung-Soo Hahm (Chosun University, Korea)
Antimicrobial peptides: An alternative solution for multi-drug resistant
bacterial infections

L-42 Jaw Kang Chang (Phoenix Pharmaceuticals Inc., USA)
Isolation, identification, distribution and characterization of neuronostatin

L-43 Ekaterina F. Kolesanova
(Institute of Biomedical Chemistry RAMS, Russia)
Development of peptide immunogens for anti-HCV vaccine



11:50~13:15
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Lunch (On your own)

Excursion

Afternoon: Joint Sessions with the Japan Branch of the International Neuropeptide Society

13:15~14:50

13:15~13:40

13:40~14:05

14:05~14:25

14:25~14:50

14:50~15:10

15:10~17:50

15:10~15:30

15:30~15:50

15:50~16:15

16:15~16:35

16:35~17:00

17:00~17:25

17:25~17:50

17:50~17:55

Session 11

Chair: Masamitsu Nakazato and Charlotte Erlanson-Albertsson
L-44 Charlotte Erlanson-Albertsson (Lund University, Sweden)

The role of enterostatin in eating behavior and diet

L-45 Kazuwa Nakao (Kyoto University, Japan)
Translational research of novel hormones

L-46 Masamitsu Nakazato (University of Miyazaki, Japan)
Translational research of ghrelin

Chair: Kazuwa Nakao

L-47 Kenji Kangawa

(National Cerebral and Cardiovascular Center Research Institute, Japan)
Discovery of ghrelin and its clinical application

Break

Session 12

Chair: Kazuo Chihara and Weihong Pan

L-48 Takeshi Sakurai (Kanazawa University, Japan)

Orexin neurons at interface of energy homeostasis, emotion and
sleep/wakefulness states

L-49 Seiji Shioda (Showa University, Japan)
PACAP and neuronal cell death

L-50 Weihong Pan (Pennington Biomedical Research Center, USA)
Leptin signaling in astrocytes

Chair: Lloyd D. Fricker and Kazuhiro Takahashi

L-51 Naoto Minamino

(National Cerebral and Cardiovascular Center Research Institute, Japan)
Peptidomics-based discovery of bioactive peptides

L-52 Lloyd D. Fricker (Albert Einstein College of Medicine, USA)
Peptidomics and novel bioactive peptides

L-53 Jonathan V. Sweedler
(University of Illinois at Urbana-Champaign, USA)
Peptidomics: from discovery to function

Chair: Naoto Minamino

L-54 Abba J. Kastin (Pennington Biomedical Research Center, USA)
Biologically active peptide concepts with emphasis on the blood-brain
barrier

Closing Remark of Joint Sessions
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December 8th (Wednesday), 2010

Morning:
8:30~10:05
8:30~8:55

8:55~9:10

9:10~9:35

9:35~9:50

9:50~10:05

10:05~10:30

10:30~11:05

11:05~12:25

11:05~11:25

11:25~11:45

11:45~12:10

12:10~12:25

12:25~14:10
12:30~14:00

Afternoon:
14:10~15:40

14:10~14:35

Session 13

Chair: Ferenc Hudecz and Hiroaki Suga

L-55 David J. Craik (The University of Queensland, Australia)
Discovery and applications of naturally occurring cyclic peptides

L-56 Oliviero Gobbo (Trinity College Dublin, Ireland)
Comparative in vivo evaluation of different delivery systems for the
pulmonary administration of salmon calcitonin

L-57 Yechiel Shai (The Weizmann Institute of Science, Israel)
Antimicrobial peptides: Parameters involved in cell specificity, bacterial
cell wall (LPS, LTA) detoxification and overcoming resistance
mechanisms

L-58 Bok-Luel Lee (Pusan National University, Korea)
Different induction mechanisms of antimicrobial peptides in fly and
beetle after challenge of Gram-negative bacteria

L-59 Florante A. Quiocho (Baylor College of Medicine, USA)
Calmodulin-target peptide interactions

Break

Special Lecture II

Chair: Ettore Benedetti

SL-2 Ada E. Yonath (The Weizmann Institute of Science, Israel)
The striking ribosomal architecture: Nascent proteins voyage from
making to initial folding

Session 14

Chair: David Craik and Masahiko Sisido

L-60 Hiroaki Suga (The University of Tokyo, Japan)

Discovery of bioactive non-standard peptides powered by the RaPID
system

L-61 Alexander Wlodawer (National Cancer Institute, USA)
Crystallographic investigations of the complexes of plasmepsins with
peptidic inhibitors

L-62 Ferenc Hudecz (E6tvos Lorand University, Hungary)
Modulation of intracellular calpain activity by peptide-conjugates

L-63 Hirokazu Tamamura
(Tokyo Medical and Dental University, Japan)
Novel tag-probe pairs for fluorescent imaging of proteins in living cells

Lunch (On your own)
International Liaison Committee Meeting

Session 15

Chair: Alexander Wlodawer and Koichi Fukase
L-64 Ernesto Freire (Johns Hopkins University, USA)
Development of HIV-1 cell entry inhibitors



14:35~15:00

15:00~15:25

15:25~15:40

15:40~16:05

16:05~17:25

16:05~16:30

16:30~16:55

16:55~17:10

17:10~17:25

17:30~19:00
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L-65 James P. Tam (Nanyang Technological University, Singapore)
Biologics as a New Class of Active Principles in Herbal Medicine

L-66 Ben M. Dunn (University of Florida, USA)
HIV-1 proteases from non-B-subtype virus: Inhibitor binding

L-67 Ben Berkhout (University of Amsterdam, The Netherlands)
Towards improved anti-HIV peptides that prevent viral escape

Break

Session 16

Chair: Ben M. Dunn and Hirokazu Tamamura

L-68 Jane V. Aldrich (The University of Kansas, USA)
Development of systemically active peptides and potential for drug
development

L-69 Ettore Benedetti (Universita di Napoli 'Federico II', Italy)
Peptide-derivatized multimodal nanoparticles for targeted delivery in
imaging and therapeutic applications

L-70 Edouard Nice (Monash University, Australia)
Quantitative MRM analysis of potential colorectal cancer biomarkers in
human feces using proteotypic peptides identified by fecal proteomics

L-71 Mariusz Skwarczynski
(The University of Queensland, Australia)
Self-adjuvanting peptide-based subunit nanovaccines

Poster Session P2 (Odd numbers)

December 9th (Thursday), 2010

Morning:
8:30~10:15

8:30~8:55

8:55~9:10

9:10~9:25

9:25~9:40

9:40~9:55

9:55~10:15

Session 17

Chair: Stephen B. H. Kent and Akira Otaka

L-72 Dawei Ma (Shanghai Institute of Organic Chemistry, China)
Synthesis and SAR studies towards cytotoxic peptide bisebromoamide
and piperazimycin A

L-73 Takayuki Doi (Tohoku University, Japan)

Total Synthesis, Biological Evaluation, and Binding Protein Network
Analysis of Natural Product Cyclic Depsipeptides, Spiruchostatin A and
Apratoxin A

L-74 Artur Mucha (Wroclaw University of Technology, Poland)
Synthesis and modifications of phosphinic inhibitors of leucine
aminopeptidases

L-75 Ashraf Brik (Ben-Gurion University, Israel)
Advanced Chemical Tools to Study Ubiquitin Biology

L-76 Hideo Iwai (University of Helsinki, Finland)
Protein and peptide ligation by split inteins

L-77 Hironobu Hojo (Tokai University, Japan)
Glycoprotein synthesis using segment condensation method



10:15~10:40
10:40~12:20

10:40~11:05

11:05~11:25

11:25~11:50

11:50~12:05

11:05~12:20

12:20~14:00

Afternoon:
14:00~15:30

15:45~17:30

15:45~16:10

16:10~16:30

16:30~16:55

16:55~17:15

17:15~17:30

17:30~18:00

Evening:
18:30~
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Break

Session 18

Chair: Yoon-Sik Lee and Yasuhiro Kajihara

L-78 Philip E. Dawson (The Scripps Research Institute, USA)
Dynamic chemistry in protein synthesis and conjugation

L-79 Toru Kawakami (Osaka University, Japan)
Peptide ligation via thioester formation at the cysteine residue

L-80 Lei Liu (Tsinghua University, China)
Development of methods for chemical synthesis of proteins

L-81 Derek Macmillan (University College London, UK)
Peptide thioester formation through controlled disruption of amide bonds

L-82 Paul W.R. Harris (University of Auckland, New Zealand)
The Total Chemical Synthesis of the Cancer Protein NY-ESO-1

Lunch (On your own)

Poster Session P2 (Even numbers)

Session 19

Chair: Jane V. Aldrich and Hironobu Hojo

L-83 William D. Lubell (Université de Montréal, Canada)
Complementary relationships between lactam- and aza-peptide mimics

L-84 Akira Otaka (The University of Tokushima, Japan)
Development of amide bond cleavage device with application to chemical
biology use

L-85 Jeffrey W. Bode

(Swiss Federal Institute of Technology Zurich, Switzerland)

The alpha-ketoacid—hydroxylamine amide formation for chemoselective
peptide ligation

L-86 Yasuhiro Kajihara (Osaka University, Japan)
Chemical synthesis of glycoproteins having human complex type
oligosaccharides

L-87 Yoon-Sik Lee (Seoul National University, Korea)
Recent Progress of Core-Shell Type Resins and Its Application to
Solid-Phase Peptide Synthesis

Akabori Memorial Award Lecture

Chair: Saburo Aimoto

AA-1 Stephen B. H. Kent (University of Chicago, USA)
Mirror image proteins, enzymes, and hormones —

The natural protein world dissected using chemistry

Banquet and Award Ceremony (at Grand Prince Hotel Kyoto)
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