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BN, WERNPOLORERRO TELE LT, U H Y Ry HITMRESREZIES T b0 THS (JhEiIE
HT2HDTHD) EFBEINTWD, JEBIMEY Ho ROBEEMEIIOWTE D RMidZzvy, L,
R LCENETTHELEAI N2, MIRIZIE S EIE AT 3 TR S NS TFEE L,
BEHEIXZNZENRRD LNZENICREE L TWD, V7T IVREORIETIL, EFIC i<@%5
BNRZFDRESGFTE T AT I v 78 (bsE5, LizRno T, EEEDOMIHNEIENF DOR%EE
THETHDIO LIRS, AR F Y ROMBENREESZE DS %@%@W%ﬁ%&béi%ﬁl%f
boHrlEZXLND, LL, &Y T ROBFEMREIZEBWNTIE, @, (LAY OENERAEIZ ﬂ?
5&@@¢%Eﬁﬁ&ﬂ%ﬁ&ﬁb\%h&®ﬁﬁﬁ%fuﬁ%ﬁf%hé:&ﬁﬁ&h&ﬁwo
Foxix, Y T FOMBANRTEZREEICHE T2 Z LN TEFURX, EROIEENEY o R TSk
BTV =—7 728 LWEEICE SO 72 AR REHECAE N AIRBIC e 2 b D LB X TN D, “A
U A ROMBANREZHET2” LWHDik, S0z s &, ﬁ%ﬁ@%m@ﬁwWZ7%%ﬁ
(ZERIR A D B 2601 ﬁfk?éAm)ﬁ/kU%fi)ﬁ/hD%@%?é&wo_kfhé(l
1), BUE, Bx DI N—TTlL, &Ko mks R
W2 7= TREEY T ROBF & AEmISHmI] %= MEACEAL, ROSN
LTS, AFTIE. RIEED Hy ROMAN T S MITEoTRECER
HCoOWTER L, ZOEABIO oL LT, Bufly — CEPTEsamuavE
%LkFﬁﬁijﬁ/kbiéﬂ/74/a+w&%
EEREBTHRE S 27 27 It T S CIEL

BEEVH> R
VAR

RELY Y

[}
HRRATODITERERDD
N EEN

RS
2. BEMRY Y FOEKRSFEE

Trxld, SEIERAGMY F o FOMBANRTERIZ
W H AT R ILHMED & 5 7y ek et g A fesr L7z &
EZTW5H, £ZT, LITRTEIREY 22—
FrEEBT S Z i Lic, MRRNORER &b AT
25 RMEEEIR IRV T RIEL (YY) TA 0T EH1 BEEVEH>REESI-IEHOEMER
XL/ EwERH L, Tk TRty 7)) L LTS D H o Rk d 5, Zhicky,
"o Ty RFHEIRIXZEDRTEL S 7 ORI BRI RELT 2 b0 L S5,

BlZ(E
FHAZARPIEEA

3. BEHUHY FIZ& 2 BAEREBITHE
ABFFETIE, KIBEHRSY b R o3RS ti R (eDHFR) O/ FIEAE LTS
% b Y A R0 4 (trimethoprim, TMP, 4[X) % JSE(LOXG Y 4> K2 LTINS 5T

OMe

H:N" °N ‘OMe

2 LAZ L7z, TMP 13 eDHFR (25 L T8/ M OfRBEE S TR AT 5, —77, TTLI TS

53 DHFR (Z%F LTI 1000 fFLL BT 7 ¢ =7 ¢ MR T2 TMP 1 ZAEYER 72 B4 i e (TMP)
HClX eDHFR BRI HE ST D,



3-1. W

ETHIDIT, TMP O TN | ~O Rt bz ATz, ZILBEHEROITHE CH D Z L #HiE 2. DNA
WO AMEEA~DREZ 7L LTHA L TAD Z & Lz, BRI, RENREMBEY e
#1Cd 5 Hoechst (L A# %248 L™, 24 & TMP %35 L 71L& hoe TMP % 33t &k L 7= (1 2A)

bt b= S RO Hela flifid % VT hoe TMP O#fiia N JRTE(LRE & #FAI L 72, hoeTMP % fifa s
WIZEI L, 37°CC 1 REffilA v a_X— 3 Uk, ESL—V— iﬁﬁfﬁ%ﬁ%b‘f Hoechst Hi 3 D45
BRI LTz, TOREE. hoeTMP ITEWNICEIRIIZRTE(LT 2 Z L3R Sz (M 2D),

WIZ, FREH B E % 7 2 — 3 > L7 eDHFR (eDHFR-GFP) % ¥¢Hl X+7- HeLa fifRIZ%} LT
hoeTMP Z N9 5 FEBR & 1T > 7=, USHIFTOIRRETIL, eDHFR-GFP IX (BFE b &) MfaE 2RI
fiL T (K 2E), %_« hoeTMP ZIRINT 2% & wNHOSHBRESZE L, FREEH F“Vﬂ
HEFE o> TV AEEFRHEER S (K 2F)., _@,-'r*;'ﬁ $. hoeTMP 1ZZ B H DB RTEIL T 57217 T2 <,
ZOREEEAE CTh D eDHFR-GFP A A E 2> N (EMEICIZZ v~F @O DNA |) ([Z#fTL, &
TN TTHIENTEDL D é:%fmbfb\éo REBRNS, RELEY T RERWSZ LT
EHEDREBITEZHETELZERHLMNE -T2,

3-2. g

JREMEY > RIC L 2 EEEREREO— M2 R T 572012, TMP 2304V 32 712 R[EL
SHD T EERATZ, WIH-T=01X, MlagHEo—oThsd UNVE) Thod, MNEIXFa—7
VUEBHENEART S Z L TTEMHEREERTHD, 22T, EAT2—7 U VGOSN L
LTHIBRE S %Y — (taxol) ZHUNEICT 2 IREY 78 LTHRALY, Zh e TMP 2586 L
AL G taxTMP Z ikt - Ak Lz (X 2B) SJelF & & FIBRIC, eDHFR-GFP %3 HeLa A% LT
taxTMP ZHM L7z L 25 o

T A B W C v
'fEH H/ﬂ Eﬁ—/ﬂéﬁg \- ﬁ L/ 2 "’"‘Gu}@,ona h
7= eDHFR-GFP 758U INVE | )—CQ L wd PN\ p BVETHE E}

0.

SRS = 2 i HNZ taxTMP NXGH" HD f\gnmn!’J
m (2 2G), £7= taxTMP jodriip: & ,} S
% T eDHFR-GFP Z4 () 3 JJ oy

D w o H
INEITRBATS B2, 7V Qﬂ@n ey % N\,\,\N\)LN,\",UL s
0 TMP EURINIT 5 = & O
C. eDHFR-GFP % #llfi'E
ICHERTZ L bAafec D HeLakis
&) - 71_: (7_\*__ 57 }Ej{%ﬁ) . Hoechst Hoechst/DIC
L7l o> T, RVAT LT \
W, RTEME TMP U A R
&7V — DL E TMP O = BN
“HEOEMERND [hoeTMP] = 5 uM, 1 b
S L AN OE RS hoeTMP(ZZNE S THAICBELT S -
O J&3FE % AL 3 L A
HTEBLAETH D,

3-3. MBI

TS F 2 1%, MR
A GREfEfa) & 72 2 Hife
JENEE (the inner-leaflet of

the plasma membrane, iPM)
WZREET S TMP U 4 E2 REGTMPUN > REOD Fili&EE eDHFROBEBITHRES

hoeTMP

Scale Bar = 10 pm

iPM (+J)L24%)

[hoeTMP] =5uM, 1 h [taxTMP] = 5 pM, 40 min [myrTMP] = 5 uM, 20 min
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FogIRLHkEE L=, iPMIZJRTELT D 2 R HN TN D Lyn FH—E D N K g€ F—7 )
HIVAFURE- T LY AT A Y (MyrGO) B AR L, S iPM RS 7 & LT
THDHZ LT Lz, 20O MyrGC # 7%, F/L PR T Cys HIBHIZ N1 I A VENMERT S 4L, £ D
%, iPM (24T « AL T 5, THNETERBEDEY 2 —VREHINE> T, myrTMP Z 33 - AR L
7= (X1 2C), eDHFR-GFP %8l HeLa #HfEIZ myrTMP Z RN L7= & Z A, eDHFR-GFP 2Sfifld& 55 iPM
~NEBATT A LR EINT (K 2H: — AN VER~ORELLL R OND), ARIE. REBITO
ZE— RFHE L 5uM O myrTMP fEFRFICIE, 38 X% 10 0 E CRIEBITR SR T 5,

4. REMV AU FE Input LT E2ERY T T IVIEERBRO EHRARNEE

HIRINIZIEZIER L < D T F NARERE LT Do B OEBBRPIIZ D /RA Y = A %A
RRICTEPE(E T D720, 20 2 L ARaERE DE B TR EZ L < LTV 5, Ml OFRFED v
TP INAGTEERIEC L 7 F IV 1 2 BRI O N THNCTEMEAL T 5 Z e TE UL, xR T = A
& MRS RE D BAMR Z SRS T D 7o D DER N1 72 Rk L 720 5 b, £ 2 THx X, EikoERAERTE
BATHE Y AT LZWE L, REMY B FE Input & L TIEMILT 22D TE 58y 7T viniE
R 2 AN A A T & 5 2 & BT,

LlE] Akt RS ARERY & LTz, Akt ik, MIBRZAE R, 7 h— A (A, s & X F S F A pg
RS 2 EEAEAESF—EThd s AktILPH FA A L FF—F N AL LDk ST
B, EE, MREICAET 2, Mlasy GER 72 E0) iEZIT5 L, PB X —EBOERHICE
>TA /¥ b= U VIFE D Ptdins(3,4,5)P; HEEA L, ZAUZISZE LT Akt 1T iPM _E~BATT %5, £D
%, EOFF—FIZL 5T Thr308 & Serd73 O iV U ERbsisd Z & TIHEMA(E L, P %
IEMEAET %, ARBFFETIX, Akt O PH KA A > % eDHFR [Z{EH: L, HICHEBIZHIC YFP 2 A L7
WA Akt = A 87 7 b YD-Aktp 55l L7z (K 3A), & LT, myrTMP % H\\»C YD-Aktxp @ iPM
JRTERAT EIEMEAL Z B8 AT RE /R U AT DR T H 2 & 2l AT,

~ U AfAESEIAE NIH3T3 (2 YD-Aktgp 2 3 BL S, myrTMP IRINATE TOENKA A —T v T &1T-
7o ZOFER, myrTMP OIFINZ X - T YD-Aktyp 23AHIZE 225 iPM ~BATT 25 Z L R Sz (7
— I . T Z TRIC ARt REEDIEME A V= A X T v v T 0 IS K0 REICAEST L7 (1K 3B).,
L—21 & 2D S myrTMP OINC &> TYD-Aktxp D U U ERENFHE I N D Z EAVRE T,
2, 2DV UL (STEER) 1ICfE- CTONEE FREE THh 5 7 ) a—7 U A iiER ¥ —E (GSK)
DU AL~V B LT 72, myrTMP IZNTENE Akt O U U EBRIZFHE Lo 2 & bR Sz,
e oy A 7 ¢ B e Tt

Lane 1 2 3 4
WTEME Akt 1T ) U ERE S 4L
0 T308
Cell 5473

myrTMP (5 pM) + + -
N TMP (50 uM) - o+ -
DIZxt LT, YD-Aktkp
B Liehoiz, LA
BT Aktgﬂsm;ﬂm
(USEESDFI)

Incubation Time (min) 0 15 15 15

AKEL | o— o — —

Serum - - +
FOFERIZ, myrTMP 12 &
STOHRIEHALEND
BT 4 v Ve Akt R A
ARRRNICEE TE
LERLTWD,
iPM (¥ 7 F IABRED
KOLBEERGO—>2>Th
0. Akt IS S S F
TR T VAR 2
ZTCiEM EEN D, Frex i E3 myrTMPIC &3 &RAKHESOREIRIEN(L

PPiv-aa

pAkt T308 —

pAKt 5473 -

AKEL [ — -

Kinase
ALY cDHFR g Domain

WEEIAKL : YD-Aktp

Kinase
PH Domain

PITEIEAKL

pAkt T308 -—

™Y
snousbopu3

pAkt 5473 —

GSK-3a | ———
GSK-3b | — —

PGSK-3alpha S21 [ *e M o
PGSK-3beta 50 [ e D S SN
GAPDH | S . — -

11



ZOMIZY, myrTMP & B HE LA MA /Y5 2 & C, Ptdins(3,4,5)P; DFEAE, WNIENE Rac DT
b & M EB), NIEME Ras/MAPK R OTEMALZFHET 5 Z LD TELEMY VT NVREV AT L%
S5 Z LI LTV D, AFEE, iPM ECTEIT T2 8 E8ERY 7V TUMeETn v 2% AL
FIET 272D DWW I AN, Fro—Y— e LTRELFHTEZE 5 Th D,

5. 8hYIC

AFETIE, HaDHEED TWLRENEY o F7a Y =7 FOREO—a2 BN S THEW-,
Al RIEMHY T REHWDHZ LT, EHEDREBITEZHETEX LI ERHLMNER T, TEkK
ORFHTIL, BAEORIENZDY T Ryt ORTEEZRD D, 2F0, MlREEAEICHTLHYH
Y RIR (ZOEMEAE L OMAICEY) MEICREE L, BRNEAZICHT D U B RIIERNIC
JREET %, —, RFENLD A =V, TOWHLAEETHDIEVWI ZLTHD, VIV Ky
TSR N RN 2 iR, ENEREOREE (2 OENE MR E) T & 2 #iPHT)
BRIEDRDIZDTDHIENTED, LEEn-T, BEMY o NIk 5 EBERTERIE O JFBE % IS
3562 &T, A% IEIERFHOMIERETIE > A7 A0HAZHBETEZLHTHA I,

JHEMEY T RO Farv 7 baRBIELT-0CE, ARV T RESEIERANVTRTRO
AR NSRRI RIRIICELE T 27200 NG FRfEIR 2 7 ) ZIERT A0 ERH D, UV H Y RIZRL
T BEALA Y & N ORFESAICRTEL S ED DD 7 I A R =L W) DI E MmO TF Y 2
T4 TREMICH D, BARMIZE D &, MilakEm BEREZHWD) LI bar FIT7oHR (KRA
R LATFH R EERHND) 12O TE, B THRIERESITHS 2R Tx5, L, HZ
RWGET O NEEINC S, Fex i, 5%, FBORTERY 7L 72 by TAEE RS - %L, U
By MMEEWE T T, 7T e —T R EOIFEIERERD TV — NV EMINOIL- 7240 H %

5 RICHIBICEET 57 O T HA GEINS TR 2R LThEFnEZ2Tna

HEF

ABFTEIL, S RFER AR LA ER ORI B O b & T D BT, BIpTE s THERE L T
WL HDOTE, AR, FAERRDPOIEICELIET (ELTIANDY) ZRRLMSHEL
HEEAZTENTERY . ZZIZECELE L EFET, Eo, ABEOERZHED THWSHEED
AL EEHER, WIMIER, B X OCEMIFEEOE T RFRICREHH B L £, AO%E
T BTEE (23651214) d6 K UM EREAEBRAZHRIM 2 & OBFIEBIRL O b LTIV E LT,
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MRLENT GEEERE)
iR & ¢ TokyoMagenta E2DEA%E & F DG H
HRKEREFRFEZLRMRRE EE @ZER

1. [XL®IC

Fox M EAERT HMIBONMITIX, HFx 2flEO X LRI ERERA 4 V72 EOBE DT RN E
DIREE, JHTE, EMEZ I b S, MlaOERE/EEELZHIE L D, 2FV, ZNHHTO
BRI > T, Hx OMITIERLIR, (RIEEITV., TR b= R DA RAEKSEZF &
LTW5, 07z, MIBINIZIBT D 46 ARy 1 OB A (kR IR 2 K 2 LT 5 2 & 134
WIERFRIC B W CHEERBE TH Y . BHEICEDL ETICE L DIIENMTbNTE T, TORMTH,
TN T R T B RN A A= T HRT RN T D2 AR T OFE R ) T
NEANBETHFREE L COEFRIZAEDTHY . 4 HOAEMBEIEOERICKESEHERL TS,
T 1 TE, SDICEEREEA A=V U T E L T, ANy T2 IR LT3z et e
DBR%E & ZDISHIZIY A TEY | Kfa TIEEOHZENFIZ OV TR S THEL,

2. FRBEEXEETDHI7/ILF LA U FELREALETF TokyoMagenta FEDFAF

WA A=V TIZBNWT, BAEMEREOEN S T2 TED LIt — L LILEY.
Thbb, @hTe—T RSN TEY, A/ rEb e e Listyn—7 0w tHBEE L
T, [7vdbtar) b0 REEEAENFICHASN TN D, ZUI7 vt LA Ui, sn
REVE, mWEOEREAFIGE, N L 7o gt e St Y e — 7 ow o bHIREE &L LT < OERT
EHLTWAHEEO TS, FlxiX, EfEYEIZHW LTV D Calcein AM 0, HLy 7 AT a—7
Fluo-3, Fluo-4 72 Bix7 VA LA v ag el s L THWE T e —7 OREHITH Y . EERIC

a b c d
R R @ 492 nm 582 nm ) 509 nm 598 nm

I\\ l\\ 1

= =
U NG
HO (6] 6} Si 0]
0 A T T 0 H T T

N\
TokyoGreen (TG) TokyoMagenta (TM) 400 500 600 450 550 650
€ =85,000, ®;=0.85 ¢=110,000, ®;=0.42 Wavelength (nm) Wavelength (nm)

0.5

HO

Normalized ab
=
[6)]
Normalized F.I

e _ 1 (a,b) TokyoGreen (a), ¥ & U Tokyo
e o i Magenta (b) D453 FHiE, EABIGFREL (o).
&‘S'O. . . .%\O,k/). B TULE (D) (2. O i, HEIZ R=2-Me
N 220 LUMO -3 K% W THIE), (c,d) 2-Me TokyoGreen
246 (5%). B L 2-Me TokyoMagenta (#R)D U >
| W b U ULy 77— (pH9)F TOWIX
i (c). A (d)A~Z b, (e) Gaussian 09 %
s O\U'&. O‘Q’ e H#%‘ﬂ?ﬁ%‘jfﬁiﬂ%%ﬂf (TDDFT)&:\ IS
HOMO HOMO %y FHLEFHRIC X 0 F i L7 HOMO & X
6L —5.14 —3.03 U'LUMO T R /L ¥ — L~
2-Me TokyoGreen 2-Me TokyoMagenta

Energy /eV
A
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BIE, < OAEWEMEIISHESN TS 2 2ok 7rFd LA Bk Z WG TER S iz
K7 a =TI FERIRCLEARRI RS D LS5 TWBN, T HIEETRAEY O EmEkizH
WREZHT L0, B2, WHSNDREOEIESY /37 GFP BB SE-/le, BWoei+5 2
L0, Mok T e —T7 L OIY A ITH T EITARARETH D, FITHEAIL, JAd LA v
DOENT o —T OENHEEE L TCOBENTRHEE2 R LS, BRIEESC2H T 287 080eH
ZHRBL., TN ESATINTF I T AR TR EEA AT T ORREMZ I HITRKE A
FoHZEHRE L, 20X @ EEREOIERIN O REFIRA~ BB EXE5 2 LT, [H
FRRCAFEN RS IZ, o, @mWHBEENEL 155 2 LN TE 5,

FBRERNEEGETH TN LA VEPGESL, TLF LB BT HF YT U BD 10670 R
FEMOFEFICERT D LISV T A Z EaR AT, TNETIZ, Vo7 VR EOERIT
12 Si-Me fi A MFET HZ & T, FH o7 VB EOHEB L, Si-Me fid Oo*liliE & AT
FIEAERZ L, LUMO W2 ET D2 ERMESNTHD >, Zhab sic, Fxld 10 47 Si &~
VA LA ¥ TokyoMagenta (TM)D %G, B Z1To72 (K 1ab) °. T OFER, i@ Y (KK
TO TM O E | # RN IS, 7 VA LA VSR TH D TokyoGreen (TG) & Hig L T 90 nm
bORERERREEZRLE (K 1cd), & HIC 5 FHLEFHRIZ L > TTM, TG © HOMO 3 X ' LUMO
TRAX =LV EHELIZEZA, TG LKL TTM @ LUMO T3/ X —L~ULIkE KT L
THH, TOLUMO =H X —L L DZENEREDFERERTHD LEZ TS (K le),

3. pHASY MU —EEERERETO—T DR

WFHREEREET HH T, TM IR 7 e 2 L L7z, TG 38 X OV TM I 1E pH RIS T
=F LR =2 — NI AROFMENEE L, T =AU RIS, = 2 — b T AREE RO &2 OR
T (X 22), ZIOHEEZACICHE S BRWIEEOZ X, TG TIX 53 nm THHDIZxF L, TM Tl
111 nm EHEFIIRERMHEEZR L (K2b), ZOERERNO, ¥V 07 VROBHER T EOEEZE

a b . 1

9 ——2MeTG _
O O G pH3 2 (a TG, TM @
S N 8os 2 TC pH {KAFI7 T, (b)
Ho O M O o % O M O o Tg —s;_'hgeTM TG, TM DI &
S N B R S
2-Me TG (X = O, pK, = 6.2) S 0 , , _2;*,\36 w O HEMOKERE T T
2-Me TM (X = SiMe,, pK, = 6.8) 350 450 550 P DRIL AT b,

Wavelength (nm)

EAAL v TF LT HIET, @SN ZRTEET O —TORBRAETHL EEXT-, 2FV, ==
— N IR LBFRIFE BT VI SNTALEY & DNFEL O 2 F T EHERI L, IR, T
X IALS T TM FFERDIER )1 & T DRFEDEER R LI X VBT v ka2 52 &£ Tr=
FMD TM DAL, ZORE, 7= MOTa—T 57 ORBHEIE S D X 9 il E A #E i
BINT 52 LT, REREAME LANEBTEXH LB, HRRIZ, Zo®NT v —T Dy 1ikE
WD A BETH D DML T H7ed, BHAIILAT T N X —EBDHE LR8N T e —T7, 2-Me TM
Bgal DF%EF. B Z4T-7- (K 3a), 2-Me TM Bgal DWIUL AL kLiE 2-Me TM D == — k F /LD
AR MVEEBLTRBY, AT 7 by XA —B EOBEERISICE VBRI RE 2Ly RV 7 b
oL (K3b), BT, 724 R TORRVIEEIZEL Y 7o —7 052 RN+ 2 2 &
T, BEEGHTE TORE 2 NME LR ZFEB L7 (X 3c), 20X D ICHRREZEyIc®INGT 5
ZEeTT = RO =T RN T A Z ENTE DL, T4 =a— T
D 111 nm & OIEFIZRKERBIERDOZENIZR D D THDH, S 5HIZ, 2-Me TM Bgal 2 HEK293 4
77 b Z—EEaB (lacZhi L OIERBIAI (lacZ)lcu— RL7z& 2 A, @26
DHFRNVEIENBE SN2 (M 3de). CNETICTG 2R E LA T 7 by F—E T n—7 4 #iis
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SNTWVDN, ZHUTR B BRI OB LN & B IS HIE LOFE R E B Ehc X - THOME D
KREREIEEBLTNS S, 207D, TG W=7 0 —7 TR ¥ VB LD/ FREE K &
<HIEENTWD, —FHTTM ZHWZEEZER 7 0 —7 Tk, B BRI DR ENL O e
REHNALETH Y | KEEE RO RBTEREEE 7 82 X8 VBRI~ S5 TE 572
B, AR BMICIS U HBEEOR WY TN ARETH Y . L Ex OBFEEMICEA LI-H80k
02— 7 DB FRETH D LB X TN,

a

o ; ﬁ-ﬁ‘i<~>9“—t" N ;
HOL g L N
HOI;‘O /Si\ o HS39R—R % /Si\ o

d lacz+ HEK293 € lacZ- HEK293

b c 3 (a)2-Me TM Pgal D4y FHiESB KON g T 2
é ! After T ! After k3 & —F & D, (b,e) 2-Me TM Bgal D47 7
E 05 Before E 05 Before k& —E & ORGHTHE TOWI(b)F LT @ (c)
"E Tg (RhEE I R 582 nm) 227 kb, (d,e) 2-Me TM Bgal
g 0 cZ’S 0 % HEK293 MO0 7 7 b & —¥ ik
350 450 550 650 550 650 750  lacZt (I KON FEFBUK lacZ- ()l — R L, d
Wavelength (nm) Wavelength (nm) RS TR LTomiEo s KON B0,

I & IR IXZ 4 580 nm, 600-620 nm,

4. MREIZHETACa¥ ¢ E4—FHEATO—T DR

TN DA T CENTERDEERE N FA vV —L LTEL OEMBIAICEE L,
(ZHIBEN Ca® IR EEZR BN I 2 7 B RIS 2 A LT\ 5, T D7, Ml Ca> REE S O i ki,
WA A=V T OFHICEBN TR BIER STV DI O —> & 7> T D, HIfE, SkHEt
ZA T 5 Fluo-3 <° Fluo-4 72 ED Ca¥ 70 — T NI AL TWAE N, BEREZHT S Ca’' 7o
—ZIBRER RIS £ 5> TV D H 21 REEEE AT 5 Ca¥ 7'r—7 Thie b 4 72 Rhod-2 1,
ZOAFALNEDTDHI Fay R TIZRELSCTWEERH Y, FI2 har RY TIZBIFS Ca*
A A=V AV RTN D2, MIIEICRIT D Ca OFBATICITE LT\, — 5T, il
BB ClTE Iy RAv By Vry—L LTEL DX VR EIER L, ZORELTIHE~ /e
ERIEEZER T 720, TORPURIZIERICEE ChH 5, 2 THL X, TM & HW CIRAW G
DARERMNE C¥ BT —CE L7 u— 7 OB EZRL -, CoNBIRMEDEm N L —& —
BAPTA (1,2-bis(0-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid) & & ™™ Z 72 Ca¥' 7 —7
CaTM-1, & BITHOEMICHHER A28 AT % Z & T CaTM-1 O Ca* SR 728 EiR 2L & s
L7c7'm—7 CaTM-2 ZBR%E L7z (KM 4), HWHRIRFHEANC L o EL b seE Lo B bk,

b c
39 uM 39 uM
1 ®, = 0.37

m m
Los 0 uM g
= ©,=0.066 3
© (3]
© ©

/i\ 0 PG| R0 o 0 o

Weakly fluorescent Strofflgly fluorescent 570 620 670 720 570 620 670 720
CaTM-1 (X = H), CaTM-2 (X = Cl) Wavelength (nm) Wavelength (nm)

R4 (a) FHRFOILL T AT T —7 CaTM-1 B L CaTM-2 D4y FAfiE & . Ca? BNBULT 5 Z &I L BH0OET
BEELORKIK, (b,c) CaTM-1 (b)F & T CaTM-2 (¢)? Ca* AR/t A~ RV, B R1E 550 nm,
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JRA 36 D HOMO = 3L X — L UL KT &8, Ca¥' IEIEE FICB W OB REFBENIC L 5
KON REHE -T2 BTN D, & BT, CaTM-2 DA MR CaTM-2 AM &5k L.
IEMWDZ & T HeLa HIICHIT Db A% 2 UHIKIC X DHIMRE Ca REEZE BN O FIHALIC AR Eh L
7= (¥ 5 a-c), —J7. Rhod-2 AM [F[AIERD R 24T do

STfER. T hay U TICHT 5 CaliELH) ©)

Atk L7z (X 5 d-f), F7=. CaTM-2 AM D/ ....
Wy GEIC BT D e b E R, T

MMA T A ZGT R~ EISH LIRS A o 20 % d e 2%
TEB 2 KIS fE > 7o MR Ca™ WREEASH & L TR vy MW%S vy mmms
2% Z BT Lz (K 6), 43 A N P
I f~/\M/\ N 4o S
#1 [ #1 /‘ ~ -
5. &hYIc _— i——

BHEOENT v —T Z RS~V F AT K5 (ac)CaTM-2AM % HeLa fiflcz— KL, b %
—A A=V U EBEOERS T OFRRITC. 2 S UM A T > T REOEOEE (ab) L0, #OEH
MRRE, M NEGE R EFE L ETOA A= EorMZL (o). (d-f) Rhod-2 AM % V> C(a-c) & [
DT EICERESND, AT e —T DESE U SEBR 21T - T fE R
M E LTHASR TWD 7 vt Lt g v E,

NIHEEDOLL B RGFLEEFERERE(LLE
IR AR TokyoMagenta (%, ~/VF 4 7 —A
A=V T OREEMEE RESJRT D Z EnHIFS
N5, KfacixEEmc, prrs s v —87

n—"7 AN LT =T DR AR LD,
D OESEHIEFEEE VNS Z & T, AL

d

10 % AFIFO | 6 CaTM-2 AM %z /=T v

TA LR BEE U ORERE T B — T bR A #5 ks MEA T A AT IC 1 D104

BEBUC THI TR 2 L EZATNA, 4%, AR #asl WD B K%K O THE. (o)

2k o THEEFEORERIC KX S T LTV #3 hrerstocpmsnnds  CaTM-2 (a), MR ZRIEST D72

7, #2 b hd 512 FIV V2 Acridine orange Dt Yt
#1

"""""" % (b) BLO, ERHDOEEN
% (c). (d) CaTM-2 DAL,

6. HiEE

AW FRIT AR F R F BRI R 7R, N b= RS REEER D582 T1T - 7o iF5ERk
RTHY, EBFBFRIIIFREORHOBEZR LET, o, EREZTL T NITDIBERKES L O
MR TI V  A A= T OFEBHIZE USLEFEES L £ Lz, RWFZeR, EMERFEE, K
R R#dZ, MR —HEHdZ, o FRLERT RSB UL RMFZE S U & Lz, [RWFIeRE, AR L 8E=E.
WILEAEER, SRS ISR L EZ R L BT ET,

7. BEXM

. J.P.Y. Kao, A. T. Harootunian. R. Y. Tsien, J. Biol. Chem. 1989, 264, 8179-8184.
2. I Johnson, M. T. Z. Spence, Ed. The Molecular Probes® Handbook: A Guide to Fluorescent Probes and
Labeling Technologies 11th Ed. Molecular Probes, Inc. 2010.
S. Yamaguchi, K. Tamao, J. Chem. Soc., Dalton Trans., 1998, 3693-3702.
M. Fu, Y. Xiao, X. Qian, D. Zhao, Y. Xu, Chem. Comm., 2008, 1780-1782.
T. Egawa, Y. Koide, K. Hanaoka, T. Komatsu, T. Terai, T. Nagano, Chem. Commun. 2011, 47, 4162-4164.
Y. Urano, M. Kamiya, K. Kanda, T. Ueno, K. Hirose and T. Nagano, J. Am. Chem. Soc., 2005, 127,
4888-4894.

A
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HEEAT BEERE)

AFERAKBHTOCROSERXENR T2 ) VT &
ZEHRIBWRI [CEBAFIREGSRELCSFIO—T DR

REKE FERMELENREEL V7 —ERETFHFLZyF WUEA AR

1. [IL®IC

RN TIEEER BSOS 78 SRk % e b F OGS ER L, —HEOAERUSEHR L TWD, =
NHERNTONZERE T aw A% (208 T, [ZOFEOREE] BT 2 FIEOBRIZ AR
HECRIFHE DI RE L HFE5T D, TOFEL LT, BEVWKSEETHD "7 n—7" %
BREE U7k A A= U ZTHIRDR IR S L TR, RENR DL LT, b0 T2V EIEA 2
— U TR, SRR CEE WS R Y hu kg (PET) . ZERMITHE Z AV DR LS
(NMR) 7572 EWKEHHNCHIZE STV D, & 0 DT, NMR SRR BE SRR OBIZ BN
L2, KOBEMBREZRET HHRLEBA A — 07 (MR & LTHARRBTHH STV,
—J7 T, NMR # ('"H NMR 7207 T2 <tk NMR £ 8 C) 1, BlzWyFodl - A7k 20
BT T T OBEL L BEEHNTE 28T, FENICMOA A — 0 7 Hif & /%
T 5, EEANT 77 a—7"F0HO% NMR 8l T, ERES o7 A& (RRZET
BURITX DIERICHMRA A=V ZTHINICR D259, L, 'HE Oko 'H B) 280+ %@
H D MRI TiX, EERNICERICHFET ZKCIEED 'H EOHNG, "p17a—7"0y 7))L ik
R T 2 2 S 3B CTREECTH D, T2 ThalL, "7 u—7 2@ B cx 5 'H
NMR #ffi & LT 128 (=5H) 5k 285 H L TIFEZED T 5,

AFETIE, COFEZGHALTEY I DU RENAKIOEWERFRBICBIET 25 7 5 2V BALRHIK
&% BB MCHEII B L7 FgERE R L . 28 (Z8H) KB MR A A —Y U 7 ~OREMAZHIEL
T VBRIE L SWVREEZFTHIH LW 7 —7 8 LT, LERMITERZERIL LA s
B % 7 ORI T T2 B0 FLAIZOW TR L7200,

2. ZEHILE NMR HEIZDONT
ZEINGILIX, F72 2 Larmor AW 2 b OBEOM THL (2t — LV R) BEISE L FIETHY
FNCH T EROBEE O S UAEERRT OB TR AV b C& 2 Y, ZoFiEE MRUCIGA L7k
BRAG 721 & LT, 'H-{"*C} HMQC (Hetero Nuclear Multiple Quantum Coherence) MRI % f\V T C-2 /L
T—AD invivo 4 A= U IR LIZgE P 3B D50, Fex lXHE R o @R EEZBEL T
'H-PC-PN Bid % 2 —7 v b &35 ZHEREICEREZH TR Y (b bAA, “HEIEIEIXZ OS]

WCIRE &N, 'H-{PC-PC) ZEHLBEO I iz 2B Ea Nz ),
'H-{"C-PN} ZH AL, H BRI S 7 )L %

Pulse
BT BC B, S BIC UN B~ L RLBI S . o E X 1H-13C-14N
S u ) . {  wieBs  xigoacosy
N HE~ERL T FAEBIT LS (K1), Wb, A~ N x ipeirc

RBFERED I TV T EN L THIEBEINKZ %5 INEPT  1H—=13C—=15N x 1H-14N
(Insensitive Nuclei Enhanced by Polarization Transfer) % & @\“"/ Ns—= : H 113!':: e
HLZbDOTHD, EERNITITH A I iRkE - EREHILED . R
IMELET DA, RERTE(ER ("H: 100%, C: 1.1%, N: 0.37%) Sm@%15__ ‘mmauwmw
= . B1 H{"C-"N} ZEHBEOBE
ZEET 5 L 'H-PC-PN & S BRI T AER NI DT
T (FRIRTFAELFE: 0.004%), 1> T, REFRNITHETHD “C, "NEERLE L= 7 —7 %%
e AR L. Fhad ZELIBEIC LT TR AMRCROIER I O G rT e —T
Hisko 'HEE: ('H-PC-PNESIO HEL) % @RI Blii+ 5 2 LN T 5,

17



3. BCIN 7ML T YO BALRBEUS 3 & ORRRIEAI IR D = EE0 NMR AZAT ©
'H-{°C-PN} ZE % ) X UV RIS AFIORHERFEBICRIE S 2 ¥ T v L RALRBBUER I
JSH LT, 5-7 04 m 0y Z 20 (SFU) ICRESNLHE Y IV URBAANL, EEOKRES (K
80%) NS B-7 7 = VHERIKICEALG SN D, Z OFRYLHES Z2 LE T X, SFU OHifE
TNREmDD ZENTE D, LL—FHT, BLBIRTEOBE~SFU &K 53 5 & BERENEM
EHIFEITZENMONTEY, AENTY T L BALMEH SR O 26 8) 2 SR AV ICBHF C X il
LA AFIORIWER O FRILCBWNCIENR S Z L nsliiffsn s,
'7 ? P i\ 3 EXB%%@:TE&{K{JC%T é Different chemical feature
j’Léo :/ . F‘Ij i U 3 “/.‘/ﬂ}éﬂ(%@%%@i (*H, 13C, N chemical shift and spin-spin coupling)

—
LB, BT LA KT 0 EAd B0 —_——

. _ fo] dehydrogenase o Dihydropyrimidinase o f-uraidopropionase (o]
IASYRRERET, Refkpolc p-7 7= Ky, OF e w  HLO Pon
~EfERS (M2), BETHE YT o ~F N it T7 aE L Yo e
v & Fﬁggﬂ'@ < 3?) é B-T 7= X k %) e/ N-Labeled —l_ dihydrouracil p-uraidopropionate W p-alanine

wracil
(Z“H-C-N"Dff & % b o0s, £ Dby o 9
7 8RBy 7Y 7 EE Uons Jon) (K “whvarmme:
ENENRID, PR

FIT HRAIITTUND 6 DRTE 2 BCI®N SRLEYSUIILDORIELRBRG. BREFIDXASUILIES

5 BCKIC. 1T DERE N B EROEUSSUBRKRBERERGEEET 3.
L7= BC/PN F by 7 o BALREHEMH O+ 7 n—7 L LTREF LIz, T742bb, 207
— T ORALRBMIEE | ALY 7 e h v 7Y TR E Al LT 'H-{PC-"N} ZH LIS NMR CF
=X —FhiE, FE (vI) EREW B-7T7=2) ZALAWEIRIICEITE D L& X7,

FRRIC, BLREIBER D2 S £ 5~ U AR R co 7~ by 7 2r (0.5 mM) @
FALRH G 2, "H-{PC-"N} = H 4L NMR 72 FV Cighr Lo R4 R4, @%@ 'H NMR #IlE T
I, M B ROH HWw D H v 7 Aaniiti s, BE T2 OREIRRECTH -7 (K
3A), 7. —&ITO 'H-{PC} “HEIHIEB NMR A7 FLTh, {Mﬁé: LTEHED ) A A —27 HE
HE, H-{"Cy “HLBETIEINY 7 7T 0 R A4 X2l 5 2 L3 Ly (K3B),
—JiC, B-T7 T =ik L7z H-{PC-"N} = E IS NMR JlI7E (PC =36.3 ppm, "N = 30.5 ppm, Joy =
145 Hz, Jox =52 Hz) 7 51%

A C
R&EHTHD B-7T 7= DR
F L H 7L (3.09 ppm) HINMR ?Qa{lﬁginlfﬁf})p;\jtmzed L ”H:le
DHDBIRH S T T VT E
#At (*C =143 ppm, "N =110 s 6 p«';m 2 o T
ppm, Joy = 184 Hz, Joy = 7.7 ° o fr
Hz) L7z 'H-(PC-UNYZEIE ey wm Il A
NMR A7 RV ClE, BEY 8 6 4 2 0
S H 7N (744 8 6 4 > 0 G

> N ppm
ppm) SRE DA DA LN g3 < R ERCBT BRI TR R BRED NMR £=41Y
(3C), NMR v'"— 7 f&E55fE 4. (A)'THNMR RR%ZK)L. (B) 'H-{*C} ZE##IE NMR RR#ZkL. (C) 'H-{*C-"N} =&
P BB U7 AL EI =R T HIE NMR ARIML; (L) B-TI=UISKRBEIELI-ED, (F) I3V LIREELIZ10.
BELE % TH -7,

Wiz, =T AMENIZBIT 2 7~k y Z7 2O BAEREIEG 2 BB L 72, TORREZRK 4 1287,
FEREIRIT colon26 KEGFEMIE 2 BAE LT~ 7 AT T UL LT T 21300 ug g ) & BEHEN T G- L, —
BIZA RS O, MR, . B, OIS ZOVINE) Z8ELL 72, FERRh R 2 25/ B B TR
BL7#. I3V BEOB-T 7 =k L7z "H-{"C-"N} ZHIE NMR {ECTHIE L2, 7T
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FRLEIZ N Uracil-optimized B-Alanine-optimized

AT Ei b U7z = EE LI NMR A B g “H-SCI5N NMR (1024 scans)  'H-SC-15N NMR (1024 scans)
7 MATH, 2TOREBTY I o TN\ D) ..,inu ,._H(iou
DEBERDBD BB, FFET > b — Kt
REOE—sBESRELETL "G metine —f4

oo BT TGS L S ESE e WEmm oo ] T

IS NMR Tix, iz T AHos Lver i f

W BT 7= e RSN, Tumor

ZORERNG, 7T MEv U K Wk PSS BN WEE A2

WTIHRFRAICHMM DM T D Z L. B4 29RIZBEHFEINAEYSVIVRIERBRED H-{°C-"N}) =Z#£18 NMR
M S VL MIFIRIC B WD GRIRGIZ E24UVY . (B) 95V ILITREIELE: NMR RRIRL, (B) B-7I5=VITR
B-7 T =W END = & A BIELT= NMR RRIML. EEBEETE—VREERIEILLTLS.

Hink ot 5 RILEDS S LEE
ZOFEL, BRI IE T BLERZD R OFEAmIZ & A I P ittt

FHETdH D, F AT (5-chloro-4-hydroxy-2-pyridone) (¥t k) N = W

Y IV UBRERER S & BLE T D MREA L LTHEN TV D "

(SFU & OB L W BUEBSRIEARTZ) (K2), by B e et scans ;%H

F 23 umol gl FREBEDX A T LNV E &G L%, i N —— K,

" — CSHE T e p N &P 023

M%m%%ﬁiﬁoﬁﬂ;E%%NMRfﬂmLto%@ﬁ%\%% iﬁ

TINOEEROBME L b1 BT T =2 OERENBS L, 01 8 é%ﬁﬁﬁﬁtﬂﬁi‘
& l'w-\w

W (023 pmol g) TRARMKGHEZAICHE S h- ("5), & 0 . :
ToXHic, BC N KBTI LEY S VAT R —T ° o
'H-{"C-PN} = EHIB L2 R 45 Z 212X V. exvivo BEE T Tldd 5 TYRERNTNDYSUIILRIERBR
B, TN BIRMRIG E T (75 L) R (BT T = BIRRETEASYL(SEROEYSSY
L) BREICBBECE 5 2 b BRSAIF A T L £ 5 Ricftyy PARBRERIONR.

WREOPLE R 2 EREFHE T 5 Z LI L7,

)

4. YT FAVORBEMCHAT T: BC/PN B2 EML LI EREA RS T4 7 DR%

INFETBRARTCELE (ZH) IR, AERNICERICEET DI NNy 7 7T 00 K A4 X &
9Dz bicky, RERIGHE T IV LI+ —7 O@REELZ P TR LTS, LavL,
WA A= TR PET & il L T NMR A A — 22 7 DO KO 55 SUIFEAE BRI D3R
ZLTHD, ZEELEEEZEHAL LY T e —7 BROKENMRIT VUL, FOv 7 F % MR Ei
B35 Z L3 L, FE2ES Bk PC/PN T by T 2 L ORIHR UL NMR A2 kL LUl (256
FOFEHE) T45 M TH Y, L THMRTEDRETIERY, LrL, BERMTHE (PC, "N
BERBL LTS 7 —T772051FE, 1 0F4U7=0D O NMR V7 FUsRENR ERD | ERSE I ZEILng
NMR AT TE DD TIHRWINEE X T2, T2 THald, 'H-{"C-"N} ZHLIE, NMR / MR A A —
VI ~OEANARERE ORI S VREEZ T LW T T r—7 L LT, PPN ETT L
L7z AE R AV 1% 7 OBAFRICER Y $A TN 5, ©

ZOHnTERKE LT, AFEE BC, PNETT b LT BC/PN b2 ) v NSER L,
ZOBKIE. 1 HFHZ0 9 HO%MNA 'TH-SC-UN YA b B, ma b (RERA T & L)
LCHHE—OZFHKE I T I N e 5252 LTI, £/, ZAFRI VA VEEEFT D 2-
A7V NKAT 7 Fal s (MPC) R Y ~—0 O CEWAERBESMEZE L TR0,
BC/PN Tk ) R Y =— (BC/PN-PMPC) # 7 %5H A L= (¥6), “"C/PN F~fp=l
YINBARABBRT A A MEIZEY BC/PN ULk MPC (BC/SN-MPC) B~ —EABR L., v LA
S FEARHE LBIAAIN O R B8) 7 Vb L EA (ATRP) LT, BC/N-PMPC ¥ 7 % &Rk LTz,
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FEFZ, PC/PN-PMPC # 7 (5311 M, = 18000) @ 'H-{"C-"N} or o o
SHES S VRIS, RIRIED ONMPC O 7 FARED  § %ﬁﬁaAﬁvv%m
940 fFIZHIR Ly 30 nM OfRIREEIC R T @ik EE TR ATRE T cﬁ%

b ENFEESNZ (M6), £z, ~ v ANFlikRh Hi i PC/TN-PMPC tag (M, = 18000)
BT BC/PN-PMPC @ 'H-{BC-"N} ZFEHIE S 7L D )y

RIS, ZDOT 7T VRER M A —F —IZETH T L &

BA 5200 U7 SR &R Mo m BICBI3 3 EE Ay akatfadt & 1H-{13C 15N} NMR

BTHY . A7 B—T O invitro ZHEIN MR Bifglbncxp om0

O

ELTWA, BIfE, 2% 27O invitro 3 L W in vivo = 408 MRI e o7
BHUCIT TR D TN D, 72, ZO@EY T4 Z1%, Ko g MM
REREZBRE L T LA I REICEBT U, ¥ v 7 Bohiik % JmM

A 7 L CTHERMRIAEZ b oo T 7 e — T ICHEETE 5 2 & L R

oom

MTH D, BUE, "C/PN-PMPC % 7 % FIWCHEE R AP Her2 ¥ ® 6 (L) C/°N-PMPC 44 Dt
SR ZERTT 5 Z LI L SRR EE A2 AT 57 e —7 () “C/°N-PMPC @ 'H-{"C-"N} =&
~DEMZEDTND, #£18 NMR ZA_%FRL.

5. BbViZ

AfgClE, ZE (=H) HEEL . U ARORIVERRBICBES 2 R SOSBERNIS H L7 iFge
&L ZHEIE MRI ~OREA B Lio@EE Ly 77 v —7 OBRRICEAT 2RI OV TR ST
THW o, 2007 a—713EERNICHFET 208 (LERNIEHE) TR STV S AT, filldo MR
N Ta—T L B BEEOGBREN DN R TTH D, 4%, in vivo ZHIIE MR A A —
DU T ERERTHITIE, pT T e —TREHCESSERLZBER LIZbbAADZ &, HIEEEB X
ORBIEOFEIL D BEER2RFFRE TH H, ROBZ HREBEIEOD, IO BRAERA A —
U IEOBRFICIT T, BAHERL T\ D,

E[52

ABFTEIL, FHERZEIC RIS 5 OB AE B AR BGRE 7 ' 0 7T L TERAERA A= 75
W77 S NT ] DIEOS E TN b DO TH Y | i s Bk GRS Fil ©7 2% (A
BRI RS il OUNRST) O THREIZL B2 U E 3, ZEILE NMR fi#fr T,
FERZE TEER o)l BZ Zax, iR AN BRI ZHREZ2B Y £ L, ZHELE MRI ~
OISR OWT, BT FRETER OB i Zdz, R SCE E 80 KBRRF) . 4
I mE B ml e BIBICARRIE - ZhEBY F Lt T TIESHEHILE L BT X,
FWITERTIC T TEW T HENTTEE. AR #h Bh# SERAFTEH | 2 ARE ISR RSB L £,

3CHR

1) Fan, T.; Lane, A. Prog. Nucl. Magn. Reson. Spectrosc. 2008, 52, 69—117 and references therein. 2) van Zijl, P. C. M.; Scott
Chesnick, A.; DesPres, D.; Moonen, C. T. W.; Ruiz-Cabello, J.; van Gelderen, P. Magn. Reson. Med. 1993, 30, 544-551. 3)
Aoyama, Y.; Shirakawa, M. et al. PCT Int. Appl. 2009, WO 2009/031712. 4) Yamaguchi, K.; Ueki, R.; Yamada, H.; Aoyama,
Y.; Nonaka, H.; Sando, S. Anal. Methods 2011, 3, 1664—1666. 5) Yamada, H.; Mizusawa, K.; Igarashi, R.; Tochio, H.;
Shirakawa, M.; Tabata, Y.; Kimura, Y.; Kondo, T.; Aoyama, Y.; Sando, S. ACS Chem. Biol. 2012, 7, 535-542. 6) JTf#IEE,
L7z, WA, WHEE S 4 2012-118061. 7) Mizusawa, K.; Igarashi, R.; Uehira, K.; Takafuji, Y.; Tabata, Y.;
Tochio, H.; Shirakawa, M.; Sando, S.; Aoyama, Y. Chem. Lett. 2010, 39, 926-928. 8) Doura, T.; Nonaka, H.; Sando, S. Chem.
Commun. 2012, 48, 1565-1567. 9) Ueki, R.; Yamaguchi, K.; Nonaka, H.; Sando, S. J. Am. Chem. Soc. 2012, 134,
12398-12401.
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2 7 BAEFBREEELCFBEIEF T+ —5 LIRERS

EEBEXRFEFREMARAN (BEF I+ —JLHEARR) NERZ

52 7 RIAERHEEREEERAE TV 4 — 7 Ak, HFOSHEAL - ALiRE SO E T H S FKIFE
(RALKF=Z e E RV AR . = A2 LB REE BRI L& ATdLEE SR S o2
H2 (LHBE KRB RIAZEAN NEEA L 20, 9A 5 H (OK) (CHbiEE KFAIREH AT ZER 5
PEREHE (HUFHEE) RO 2B A 2o 2 FFH (RrZ—k v al) BTN -L
F L7, ZORMOIMEHEIZ L TEARM EED SRIEFIZEVIRILC LI 44, —i1 44,
A3 ALDOEH L 24 OBMO FICHESILE Lz,

AENIHIGBE VD Z b H Y BREEETE v Vg FAREREND 2 4, BADD 24D
THEAZRBHE LTV E L, L TR E OV 28365 - B AIMERER > — X 05
Z A LT (M)IRSeA ALiRE R ). DEERRER - JE~7'F FoB(b L daetl ) (beeresed do
WHERT) & U AR EoBLEND 2 . THIRD F Y K& AW EEBERED 2 A v T 7] (4
ERSEE KBRS, (BREZEIK ) 7, 2THb LT GEAPREE BERT) &) AR
ﬁ%?%é&@%?%VkLkzﬁx%4#®$%%%’%‘Lk%ﬁ%ﬁ%ibtoAﬁwﬁﬁﬁ
IXBERSLOBH, HEERORNBICH Y, BEITHA D ECERICEES W TWERAESTTL
7o BEEIZDZ D Vo LR D ORNEN G FNTE Y B FITITIER ’E-%%f“b\%w)f%of:b)k 53
WET, FERFHZ, JST S ERTHREAR T v —BELZFHE SN TND Z & BIFERER O 5N
HEEDTOFELH Y, HFEASL—WBSIH L > THEBROHMEE 20 Lz, 215 LM
FICEMIA TN D Z L CHERRBREREE Yy v a v &R E L,

Fl&fiE ., HHOSENPLBE L TRRAZ — v a v 2T\ E Uiz, BEEKIL 33 & 20 4
R FHEE L OEOEWEERIMTONE L, FHRELTOT 4 A H v a b LR
WEFENTDDEESTEY 9, Fio, M2 & DEWERIFR CTlEd 0V £ LI ~D Bk
EEEDNLC OB oo D THIIEFENTT, TOHFT, BFRREESEFEBF, K7+ —T L~




DXEHE W Z2E LEARMENEANY > B Y —AmBEME « SFRROBREIZ LY | FRIEF o5k
ERDHLNIZFAED T 2 DIREZITVE LTz, TORE, ZAHEEZEI AL GRS . GHRE I A
RRRT) . mHAHSE S (LimERT) . SRS A ALERY) 04X ZEBHEHLE LTHR
L, BHIRERIEZRE W LE LT, ARIOREEEIC, SORDAT T T v 72 ML TE
o BHRIIHIE L RIRRICAR A X =R L RIRFHEIT TITWVE Lz, BRLTWD A 2INbFZEE
DRSS DHZ N, PA U AT TYERERFICA—T U REBRE THDL Z k#%%@Lk%@m
BT THFZEE AT > TWOD RSB DO X L N—n 5 EITROA D RS ThnE Lz, F /=S
FHRORZDEMBERET, AEBRT A ANy a v OREFRETE LD L E-TEBY £,
BBIC, REOES LRMICELELTCIHMAEEZE LEMEAD T~ HFEBREO T4, D
W H AR PSR TE—RRCE<HILR L RIFET, Fo, S0EEEZ LA TNE Le TBh A
MRF-ORME &RE . BLOEMREREEC TS, ARMEENY N Y — AR, &
oy bE SR O SR IEF N2 L E T,

d

g "‘
)4 5 % Wt’i

! d
Blioet
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BI04 S 4

BEEE1 (XA EHOLAE(ET:  IEAIMERAS — X O®E L2 gL T

il B (GEHEE RS KRB IERT)

BEFEE2  PEHEE - BT T FOBR(L L KRR

befe ¥ (GbieE R o m Bt sibe)

BEEEI (AU Ty REHW-EMBEED A A v F o 7|

PP B ORBRRT: PEEREDFIERT)

BEEELs  Bma2#3< 7/ 7S AwmAH LT 2 )

ma MR (BIPERY: (boedidn ToEE)

RAE—tv 3y

P-01*

P-02*

P-03*

P-04x*

P-05%

P-06%*

P-07x*

P-08*
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CONFERENCE SCHEDULE

Registration and Information Desk

November 28”‘, 2012 8:30 -17:15 at Kuramae Hall
November 29”‘, 2012 8:30 -17:15 at Kuramae Hall
November 30", 2012 8:30 -17:15 at Kuramae Hall

Abstract, Name card, Request for receipts, Questions or assistance

Reception (invited speakers and organizers only)
Reception will be held on Wednesday, November 28" from 18:20 in Royal Blue Hall

Banquet (All participants)
Banquet will be held on Thursday, November 29" from 18:20 in Royal Blue Hall

Coffee and refreshments
Coffee and refreshments will be available in the Gallery
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NOTE TO THE AUTHORS

Oral Presenters

One LCD projector with PC (Microsoft PowerPoint for Windows, Microsoft PowerPoint for Macintosh) will be
available in the oral presentation room. It is expected that you will provide your own PC, and multiplug switches
for projector will be ready for you. Please remember

to bring your power cable to your presentation (AC 100V, 50 Hz). We also request all the speakers to bring their
data by memory sticks (USB type) or CD-R’s, in case of trouble with the PC. Please bring the PPT file with the
information of its version and your name and title.

---For Macintosh users

Please bring your external output terminal if it is not built into your own computer.

---Before presentation

During the break before your presentation, please hand a PC or a data to the projection staff. Mouse, laser pointer
and clock will be prepared on the speakers desk. Please control their slides themselves.

---After presentation

Users of own PC expected to take off their PC after session at the speakers desk. Copy file will be completely
deleted by projection staff after the conference.

Poster Presenters
The size of a panel for a poster is 110 cm wide and 160 cm tall. Double-stick tape and thumbtacks will be supplied
at the site.

---Poster Set Up

8:30 - 12:00, Wednesday, November 28"

--- Discussion Time

13:40 - 14:20, Wednesday, November 28"  Odd-numbered
14:20 - 15:00, Wednesday, November 28"  Even-numbered
13:40 - 14:20, Thursday, November 29" Odd-numbered
14:20 - 15:00, Thursday, November 29" Even-numbered

---Poster Removal

12:00 - 12:30, Friday, November 30"

Please keep the poster be presented during the symposium for the participants. Poster that is still on the board after
conference will be removed by the Secretariat.

32



DAYLY SCHEDULE

(ISBC 2012 PROGRAM at a Glance)

NOV.28 WED

NOV.29 WED

NOV.30 WED

9:20-9:30

Opening Remarks
Naoki Sugimoto

(Chair of the Division, Konan
University, Japan)

Section I

9:30-10:10

Donald Hilvert

(ETH Zurich, Switzerland)
10:10-10:50

Donald A. Bryant
(Pennsylvania State University,
USA)

Section I

9:30-10:10

Jung-Hye Roe

(Seoul National University, Korea)
10:10-10:50

Yoshitsugu Shiro

(RIKEN SPring-8 Center, Japan)

Section V

9:30-10:10

Carston R. Wagner
(University of Minnesota, USA)
10:10-10:50

Ick-Chan Kwon

(Korea Institute of Science and
Technology, Korea)

10:50-11:10 Coffee Break

11:10-11:50

Sihyun Ham

(Sookmyung Women's University,
Korea)

11:50-12:30

Takeaki Ozawa

(The University of Tokyo, Japan)

11:10-11:50

Yi Lu

(University of lllinois at

Urbana-Champaign, USA)

Gerard Roelfes

(University of Groningen, The
Netherlands)

11:10-11:50

Mikiko Sodeoka

(RIKEN, Japan)

Bert Poolman

(University of Groningen, The
Netherlands)

12:30-13:40 Lunch

13:40-15:.00 Poster session

13:40-14:20 odd numbers
14:20-15:00 even numbers

13:40-15:00 Poster session

13:40-14:20 odd numbers
14:20-15:00 even numbers

Section VI

13:40-14:20

Bing Xu

(Brandeis University, USA)
14:20-15:00

Frank Caruso

(The University of Melbourne,
Australia)
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Section 1I

15:00-15:40

Thomas Carell
(Ludwig-Maximilians-University,
Germany)

15:40-16:20

Jonathan B. Chaires
(University of Louisville, USA)

Section V

15:00-15:30

Satoshi Yamaguchi

(The University of Tokyo, Japan)
15:30-16:00

Akira Onoda

(Osaka University, Japan)
16:00-16:30

Hirohide Saito

(Kyoto University, Japan)

15:00-15:20 Coffee Break

15:20-16:00

Vasilis Ntziachristos
(Technical University of Munich,
Germany)

16:00-16:40

Shoji Takeuchi

(The University of Tokyo, Japan)

16:20-16:40 Coffee Break

16:30-17:00 Coffee Break

16:40-17:20

Kazuhiko Nakatani
(Osaka University, Japan)
17:20-18:00

Xiang Zhou

(Wuhan University, China)

17:00-17:30

Hiromu Kashida

(Nagoya University, Japan)
17:30-18:00

Satoshi Nishimura

(The University of Tokyo, Japan)

16:40-17:20
[Plenary Lecture]

Yoshio Okahata

(Tokyo Institute of Technology,
Japan)

17:20-17:30

Closing Remarks
Tatsuya Nabeshima
(Vice Chair of the Division,
Tsukuba University)

18:20-
Welcome Reception
(Royal Blue Hall)

18:20-
Banquet
(Royal Blue Hall)
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PROGRAM
INVITED SPEAKERS

NOVEMBER 28 WED (KURAMAE HALL)

9:20-9:30
Opening Remarks
Naoki Sugimoto
Chair of the Division, Konan University, Japan

SECTION I PROTEIN INTERACTION|

9:30 — 10:10 (Chair: Hisakazu Mihara, Tokyo Institute of Technology)

O1I-1 Designer Enzymes
Donald Hilvert
ETH Zurich, Switzerland

10:10 — 10:50 (Chair: Hitoshi Tamiaki, Ritsumeikan University)

O1-2  Characterization of Chlorosomes Containing Bacteriochlorophylls e and f
Donald A. Bryant
Pennsylvania State University, USA

Coffee Break (10:50 — 11:10)

11:10 — 11:50 (Chair: Hisakazu Mihara, Tokyo Institute of Technology)

OI3 Understanding Protein Aggregation in Water

Sihyun Ham
Sookmyung Women's Univerisity, Korea

11:50 — 12:30 (Chair: Takashi Ohtsuki, Okayama University)
014 Imaging and Control of Biological Functions Using
Protein-Fragment Reconstitution Analyses

Takeaki Ozawa
The University of Tokyo, Japan
Lunch (12:30 — 13:40)

Poster Session (13:40 — 15:00)
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SECTION II FUNCTIONAL DNA/RNA

15:00 — 15:40 (Chair: Takehiko Wada, Tohoku University)

O1II-1 The Chemistry of Stem Cell Development
Thomas Carell
Ludwig-Maximilians-University, Germany

15:40 - 16:20 (Chair: Naoki Sugimoto, Konan University)

O II-2 An Integrated Discovery Platform for G-Quadruplex Binding Drugs
Jonathan B. Chaires
University of Louisville, USA

Coffee Break (16:20 — 16:40)

16:40 — 17:20 (Chair: Naoki Sugimoto, Konan University)

O1II-3 Small Organic Molecules Regulating RNA Structure and Function
Kazuhiko Nakatani
Osaka University, Japan

17:20 — 18:00 (Chair: Hiroshi Sugiyama, Kyoto University)

O 1II-4 Targeting to Nucleic Acid: Drug Design and Biomedical Applications

Xiang Zhou
Wuhan University, China
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NOVEMBER 29 THU (KURAMAE HALL)

SECTION I METALS IN CHEMICAL BIOLOGY]

9:30 — 10:10 (Chair: Shigetoshi Aono, Okazaki Institute for Integrative Bioscience)

O III-1 Metal-Dependent Gene Regulation in Bacteria

Jung-Hye Roe
Seoul National University, Korea

10:10 — 10:50 (Chair: Shigetoshi Aono, Okazaki Institute for Integrative Bioscience)

O III-2 Functional Characterization of Some Hemoproteins Based on Their Molecular Structures
Yoshitsugu Shiro
RIKEN SPring-8 Center, Japan

Coffee Break (10:50 — 11:10)

11:10 — 11:50 (Chair: Mitsuhiko Shionoya, The University of Tokyo)

O III-3 Metallo- DNAzymes and Their Applications in Directed Assembly of
Nanomaterials, Sensing and Imaging
YiLu
University of Illinois at Urbana-Champaign, USA

11:50 — 12:30 (Chair: Mitsuhiko Shionoya, The University of Tokyo)

O III-4 Enantioselective Catalysis by Artificial Metalloenzymes Based on DNA
Gerard Roelfes
University of Groningen, The Netherlands

Lunch (12:30 — 13:40)

Poster Session (13:40 — 15:00)
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SECTION IV YOUNG RESEARCHERS SOCIETY FOR BIOCHEMISTRY

15:00 — 15:40 (Chair: Eiji Nakata, Kyoto University)

O 1IV-1 Photo-Cleavable Chemical Tools Working at Biointerfaces for
Externally Controlling Biomolecules and Living Cells
Satoshi Yamaguchi
The University of Tokyo, Japan

15:30 — 16:00 (Chair: Yasutaka Matsuo, Hokkaido University)

O 1V-2 Programmed Hemoprotein Assemblies toward Biodevices
Akira Onoda
Osaka University, Japan

16:00 — 16:30 (Chair: Yasuyuki Yamada, Nagoya University)
O IV-3 Synthetic RNA-Protein Complexes for Controlling Cell Signaling
Hirohide Saito

Kyoto University, Japan

Coffee Break (16:30 — 17:00)

17:00 — 17:30 (Chair: Shinya Hagihara, Tohoku University)

O 1V-4 Preparation of Novel Artificial Base Pairs for Functionalization of DNA
Hiromu Kashida
Nagoya University, Japan

17:30 — 18:00 (Chair: Tomoya Hirano, Tokyo Medical and Dental University)

O 1IV-5 In Vivo Multi-Photon Molecular Imaging Technique Visualizes Parenchymal and Interstitial
Cell Cross-Talks in Chronic Inflammatory and Adult Common Disease Applications
Satoshi Nishimura
The University of Tokyo, Japan
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NOVEMBER 30 FRI (KURAMAE HALL)

SECTION V CELL FUNCTION OF MACROMOLECULES

9:30 — 10:10 (Chair: Koichi Fukase, Osaka University)

O V-1  Chemically Self-Assembled Nanostructures (CSANS) for
Targeted Drug, Protein and Oligonucleotide Delivery
Carston R. Wagner
University of Minnesota, USA

10:10 — 10:50 (Chair: Yoshiki Katayama, Kyushu University)
O V-2 Visualizing Enzyme Activities in Theragnosis
Ick-Chan Kwon

Korea Institute of Science and Technology, Korea

Coffee Break (10:50 — 11:10)

11:10 — 11:50 (Chair: Carston R. Wagner, University of Minnesota)

O V-3  Cell Death Control Molecules
Mikiko Sodeoka
RIKEN , Japan

11:50 — 12:30 (Chair: Kouhei Tsumoto, The University of Tokyo)

O V-4  Traffic in Crowded Environments and Osmosensing Mechanisms of
Membrane Transport Proteins
Bert Poolman

University of Groningen, The Netherlands

Lunch (12:30 — 13:40)
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SECTION VI NANOBIOTECHNOLOGY INNOVATION IN BIOMOLECULAR CHEMISTRY|

13:40 — 14:20 (Chair: Kuniharu ljiro, Hokkaido University)

O VI-1 Biological Functions and Applications of Self-Assembly of
Small Molecules in Cellular Environment

Bing Xu
Brandeis University, USA

14:20 — 15:00 (Chair: Kuniharu ljiro, Hokkaido University)

O VI-2 Moving into the Biological Realm with Designer Particles
Prepared via Materials Chemistry and Template Assembly
Frank Caruso
The University of Melbourne, Australia

Coffee Break (15:00 — 15:20)

15:20 — 16:00 (Chair: Itaru Hamachi, Kyoto University)

O VI-3 Multispectral Optoacoustic Tomography (MSOT) for Advancing Nano-Medicine
Vasilis Ntziachristos
Technical University of Munich, Germany

16:00 — 16:40 (Chair: Itaru Hamachi, Kyoto University)

O VI4 Microfluidic Technology for Biomolecular Processing

Shoji Takeuchi
The University of Tokyo, Japan

16:40 — 17:20 (Chair: Naoki Sugimoto, Konan University)

PL A Translating Ribosome along mRNA Monitored on a Quartz Crystal Microbalance
Yoshio Okahata
Tokyo Institute of Technology, Japan

17:20 - 17:30
Closing Remarks
Tatsuya Nabeshima
Vice Chair of the Division, Tsukuba University, Japan
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POSTER PROGRAM

NOVEMBER 28 & 29 (POSTER SESSION SPACE)

P1

P2

P3

P4

P5

P6

P7

P8

40 minutes odd numbers, then 40 minutes even numbers

Development of Zinc Finger Enzymes for Genome Engineering

Wataru Nomura, Akemi Masuda, Hirokazu Tamamura

Department of Medicinal Chemistry, Institute of Biomaterials and Bioengineering, Tokyo Medical and
Dental University

Novel Methods for Blocking the Amyloidogenesis of Prion Proteins
Masatoshi Saiki', Tomoya Miyazaki', Hisayuki Morii’, Shinji Hashimoto'
1 Faculty of Engineering, Tokyo University of Science

2 National Institute of Advanced Industrial Science and Technology (AIST)

The Regulation Mechanism of Gene Expression in Translation Termination

Shuntaro Takahashi'?, Naoki Sugim0t02’3, Yoshio Okahata®

1 Frontier Institute for Biomolecular Engineering Research (FIBER), Konan University

2 Department of Biomolecular Engineering, Tokyo Institute of Technology

3 Faculty of Frontiers of Innovative Research in Science and Technology (FIRST),Konan University

Selective Localization of Alzheimer’s Amyloid Beta and Peptide-Induced Membrane
Dynamics

Masamune Morita, Mun’delanji Vestergaard, Tsutomu Hamada, Masahiro Takagi

School of Materials Science, Japan Advanced Institute of Science and Technology

Rational Alteration of Enzyme: Introduction of CH/x Interaction to the Transition State
Daiki Yoshida, Yasuko Nakano, Tadashi Ema

Division of Chemistry and Biochemistry, Graduate School of Natural Science and Technology,
Okayama University

The Effect of Oxidized Cholesterol on the Membrane Dynamics Induced by Alzheimer’s
Amyloid Beta

Huong Thi Thanh Phan, Takahiro Hata, Masamune Morita, Tsuyoshi Yoda, Mun’delanji
Vestergaard, Tsutomu Hamada, and Masahiro Takagi

School of Materials Science, Japan Advanced Institute of Science and Technology

Protein Labeling with Split SNAP-Tag by Protein—Protein Interaction Dependent
Reconstitution in Living Cells

Tatsuhiko Naoki, Masayasu Mie, Eiry Kobatake

Dept of Biological Information, Tokyo Institutive of Technology

A Simple Approach for the Reconstitution of Hemoproteins

Norifumi Kawakami', Osami Shojiz, Yoshihito Watanabe'

1 Research Center for Materials Science, Nagoya University

2 Department of Chemistry, Graduate School of Science, Nagoya University
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P9

P10

P11

P12

P13

P14

P15

P16

P17

Holoabzyme and Site-Directed Chemical Mutation
Takeshi Tsumuraya, Fumihiro Ishikawa, Ikuo Fujii
Department of Biological Science, Graduate School of Science, Osaka Prefecture University

Creation of Simultaneous Dual-Color Sensing System for Caspase Activities Using
Split-Fluorescent Proteins

Seiji Sakamoto, Anna Hugo, Mika Terauchi, Yasuyuki Araki, Takehiko Wada

Institute of Multidisciplinary Research for Advanced Materials, Tohoku University

Cell Selective Drug Delivery Using Cell Penetrating a-Helix Peptides Conjugated with Gold
Nanoparticles

Hyejin Park, Hiroshi Tsutsumi, Hisakazu Mihara

Department of Bioengineering, Graduate School of Bioscience and Biotechnology, Tokyo Institute of
Technology

Development of the Time-Resolved CD System for Detection of Structural Change Dynamics
of Biomolecules (XVII) - Study on the Dynamics of Photo-Induced Structural Change of
Photoactive Yellow Protein by Time-Resolved CD Measurement -

Makoto Murakami, Yoshiki Hamada, Yasuyuki Araki, Seiji Sakamoto, Mihoko Ui,

Kazushi Kinbara, Takehiko Wada

Institute of Multidisciplinary Research for Advanced Materials, Tohoku University

Development of New DNA Sensors Based on Unique Interactions between Hydrated Ionic
Liquids and DNAs

Hisae Tateishi-Karimaita', Naoki Sugimoto'”

1 Frontier Institute for Biomolecular Engineering Research (FIBER), Konan University

2 Faculty of Frontiers of Innovative Research in Science and Technology (FIRST), Konan University

Suppression of Gene Expression Depending on Stability and Position of G-Quadruplexes in
Open Reading Frame

Tamaki Endoh', Naoki Sugimoto'?

1 Frontier Institute for Biomolecular Engineering Research (FIBER), Konan University

2 Faculty of Frontiers of Innovative Research in Science and Technology (FIRST), Konan University

Construction of Stable DNA Three-way Junctions Based on Metal Complexation
Yusuke Takezawa, Jean-Louis H. A. Duprey, Shuhei Yoneda, Mitsuhiko Shionoya
Department of Chemistry, Graduate School of Science, The University of Tokyo

Self-localizing Ligands: New Tools for Conditional Control of Protein Translocation and Cell
Signaling

Manabu Ishida', Hideaki Watanabez, Kazumasa Takigawaz, Yasutaka Kurishita3, Itaru
Hamachi’®, Shinya Tsukiji'

1 Top Runner Incubation Center for Academia-Industry Fusion, Nagaoka University of Technology

2 Department of Bioengineering, Nagaoka University of Technology

3 Department of Synthetic Chemistry and Biological Chemistry, Graduate School of Engineering,
Kyoto University

Physiological Function and Some Properties of Possible Aerotaxis Transducer Htr8 from
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P18

P19

P20

P21

P22

P23

Extremely Halophilic Archaeon Haloarcula japonica
Toshitaka Matsubara', Teppei Tadikara', Yoshihiro Kubota', Takayuki Kosaka', Takatoshi
Ozawa', Rie Yatsunami', Toshiaki Fukui', Kaoru Nakasone?, Nobuyuki Fujita3, Mitsuo Sekine’,

Tomonori Takashina®, Satoshi Nakamura'

1 Department of Bioengineering, Tokyo Institute of Technology
2 Department of Biotechnology and Chemistry, Kinki University
3 National Institute of Technology and Evaluation

4 Department of Applied Bioscience, Toyo University

Analysis of Carotenoids in Haloarcula japonica and Characterization of Ha. japonica crtl
Homologs

Ai Ando', Rie Yatsunami', Shinichi Takaichi’, Toshiaki Fukui', Kaoru Nakasone®,

Nobuyuki Fujita", Mitsuo Sekine*, Tomonori Takashina®, Satoshi Nakamura'

1 Department of Bioengineering, Tokyo Institute of Technology

Nippon Medical School

Department of Biotechnology and Chemistry, Kinki University

National Insititute of Technology and Evaluation

Department of Applied Bioscience, Toyo University

a b~ W N

Use of Poly(ethylene glycol) for the Study of Nucleic Acid Interactions
Shu-ichi_Nakano'?, Hidenobu Hirayama', Yuuichi Kitagawa', Daisuke Yamaguchi', Hayato

Sangen', Daisuke Miyoshi'?, Naoki Sugimoto'*
1 Faculty of Frontiers of Innovative Research in Science and Technology (FIRST), Konan University
2 Frontier Institute for Biomolecular Engineering Research (FIBER), Konan University

Molecular Crowding Effects on DNA G-Quadruplex

Daisuke Mivoshi'?, Takeshi Fujimotol, Shu-ichi Nakano'?, Naoki Sugimotol’2

1 Faculty of Frontiers of Innovative Research in Science and Technology (FIRST), Konan University
2 Frontier Institute for Biomolecular Engineering Research (FIBER), Konan University

Single Molecule Level DNA Analysis Based on Charge Transfer Measurement
Kiyohiko Kawai', Atsushi Maruyama®, Tetsuro Majima'

1 The Institute of Scientific and Industrial Research (SANKEN), Osaka University

2 Institute for Materials Chemistry and Engineering, Kyushu University

The Invention of Intracellular Environmental Response Artificial Nucleic Acid (PRNA) and
its Applications to Cancer Cell Specific Oligonucleotide Therapeutics

Uematsu Ryo', Mizutani Tatsuya', Sakamoto Seiji', ARAKI Yasuyuki', Yamayoshi Asako?’
Nakase Ikuhiko’, Murakami Akira’, Futaki Shiroh?, Inoue Yoshihisa’, Wada Takehiko'

1 Institute of Multidisciplinary Research for Advanced Materials (IMRAM), Tohoku University

2 Kyoto Institute of Technology, 3institute of Chemical Research, Kyoto University

The Interaction between Sugar Linked Schiff Based Zn Complexes and DNA under the
Crowded Conditions

Misaki Nakail, Akari Hiratal, Hironobu F ukudal, Shigenobu Yan02’3, Yasuo Nakabayasil

1 Materials and Bioengineering, Kansai University

2 Innovative Collaboration Center, Kyoto University

3 Graduate School of Material Science, Nara Institute of Science and Technolugy
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P24

P25

P26

P27

P28

P29

P30

P31

P32

Development of Various Functional Fluorescent Molecules Based on the Construction of
Coumarin Library

Tomoya Hirano', Takuya Shiraishi', Haruka Sakai’, Marie Kinoshita?, Aya Tanatani’, Hiroyuki
Kagechika'

1 Institutes of Biomaterials and Bioengineering, Tokyo Medical and Dental University

2 Department of Chemistry, Faculty of Science, Ochanomizu University

A Method for Site-Specific Glycosylation of Proteins

Azusa Yakata', Kenichi Hatanakaz, Takashi Ohtsuki’

1 Graduate School of Science and Technology, Okayama University
2 Institute of Industrial Science, The University of Tokyo

Synthesis of Proteins Including a Non-natural Amino Acid in Mammalian Cells
Takuma Ohtsuka', Satoshi Neki', Kodai Machida®, Hiroaki Imataka’, Takashi Ohtsuki'
1 Dept. of Med. Bioeng. Sci., Okayama University

2 Dept. of Mat. Sci. and Chem., University of Hyogo

Development of Hypoxia-Sensitive Fluorescence Probes for Multicolor Imaging
Kenjiro Hanaoka, Wen Piao, Tetsuo Nagano
Graduate School of Pharmaceutical Sciences, The University of Tokyo

Development of a Red Fluorescence Probe for Monitoring Dynamics of Cytoplasmic Calcium
Ton

Takahiro Egawa, Kenjiro Hanaoka, Yuichiro Koide, Tetsuo Nagano

Graduate School of Pharmaceutical Sciences, The University of Tokyo

Role of Hydrogen Bonds in HutZ, Heme Degradation Enzyme from Vibrio cholerae
Yukari Sekine', Takeshi Uchida'?, Toshitaka Matsui’, Masao Ikeda-Saito’, Koichiro
Ishimori'?

1 Graduate School of Chemical Sciences and Engineering, Hokkaido University

2 Department of Chemistry, Faculty of Science, Hokkaido University

3 Institute of Multidisciplinary Research for Advanced Materials, Tohoku University

Structural Basis for the Transcriptional Regulation of Heme Homeostasis in Lactococcus
lactis

Hitomi Sawai', Hiroshi Sugimotoz, Masaru Yamanaka', Yoshitsugu Shiro?, Shigetoshi

Aono’

1 Okazaki Institute for Integrative Bioscience and Institute for Molecular Science, National Institutes
of Natural Sciences

2 RIKEN SPring-8 Center, Harima Institute

An Artificial Metalloenzyme; Utilization of Mononuclear Metalloprotein Containing 4-His
Metal Binding Motif

Nobutaka Fujieda, Ken-ichi Ishihama, Yuki Taniguchi, and Shinobu Itoh

Graduate School of Engineering, Osaka University

Metal Cluster Formations and Their Functions in the Assembled Protein Cavity
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P33

P34

P35

P36

P37

P38

P39

P40

Yuya Tanaka, Satoshi Abe, Takafumi Ueno
Graduate School of Bioscience and Biotechnology, Tokyo Institute of Technology

Preparation of Photoinduced Hydrogen Evolution System Using Membrane Bound
Hydrogenase with Phospholipid

Hidehiro Ito, Ichiro Okura, Toshiaki Kamachi

Department of Bioengineering, Tokyo Institute of Technology

Heme Demetallation Enzyme from Vibrio cholerae

Takeshi Uchida', Miho Sasaki’, Koichiro Ishimori'

1 Department of Chemistry, Faculty of Science, Hokkaido University
2 Department of Chemistry, School of Science, Hokkaido University

Cytoprotective Effects of Nonheme Iron and Manganese Complexes with Superoxide
Dismutase Activity

Yutaka Hitomi'?, Shoko Matsuda’', Akiko Nomura?, Yuji Iwamoto', Akihiro Kashida', Kengo
Arakawa', Masashito Kodera'”

1 Department of Molecular Chemistry and Biochemistry, Doshisha University

2 Centre for Nanoscience Research, Doshisha University

Synthesis of Sugar Coated Lanthanide Nanoparticles for S-Aminolevulinic Acid Mediated
Near-Infrared Photodynamic Therapy
Atsushi Shimoyama', Hiroya Watase', Yu Liu', Izumi Sotokawa', Shun-ichiro Ogural, Yuichiro

Hagiya', Kiwamu Takahashiz, Katsushi Inouez, Tohru Tanakaz, Hideya Yuasa'
1 Graduate School of Bioscience and Biotechnology, Tokyo Institute of Technology
2 SBI Pharmaceuticals Co., Ltd.

Unique Catalytic Activity of a Posttranslational Heterocyclase Revealed via an Artificial In
Vitro Biosynthesis System

Yuki Goto'?, Yumi Ito', Yasuharu Kato', Shotaro Tsunoda’', Hiroaki Suga1

1 Department of Chemistry, Graduate School of Science, The University of Tokyo

2 PRESTO, JST

Model of Avian Magnetic Compass: Artificial Radical Pair System Induced by Blue Light
Yoshimi Oka
Frontier Research Core for Life Sciences, University of Toyama

Biosynthesis of Bacteriochlorophylls in Phototrophic Bacteria Performing Anoxygenic
Photosynthesis

Yusuke Tsukatani', Haruki Yamamoto’, Jiro Harada®, Taichi Yoshitomi', Tadashi

Mizoguchi', Yuichi Fujita®, and Hitoshi Tamiaki'

1 Graduate School of Life Sciences, Ritsumeikan University

2 Graduate School of Bioagricultural Science, Nagoya University

3 Department of Medical Biochemistry, Kurume University School of Medicine

Enhancement of the Hydrolytic Activity of Cellulose Nanocrystal Fibers by Novel Incubation
Methods
Hiromichi Okura', Masahisa Wadaz, Takeshi Serizawa'
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P41

P42

P43

P44

P45

P46

P47

P48

P49

1 Department of Organic and Polymeric Materials, Tokyo Institute of Technology
2 Graduate School of Agricultural and Life Science, The University of Tokyo

Novel Strategy to Control Fluorescent Property of Asymmetric Xanthene Scaffold toward
Rationally Designable Fluorescent Probe

Eiji Nakata, Takashi Morii

Institute of advanced Energy, Kyoto University

Penetrating Live Cells via a Screw Structured Motif of Bacteriophage T4
Nusrat J M Sanghamitra', Hiroshi Inabaz, Dan Ohtan Wang', Suji Kanamaru3, Fumio Arisaka3,

Kazuhiro Aiba', Norio Nakatsujil, Susumu Kitagawal’z, Takafumi Ueno'”

1 Institute of Integrated Cell-Material Science, Kyoto University

2 Graduate School of Engineering, Kyoto University

3 Graduate School of Bioscience and Biotechnology, Tokyo Institute of Technology

Interaction between Flavonoids and a Biomimetic Membrane
Bindu Chahal, Mun’delanji C.Vestergaard, Tsuyoshi Yoda, Masahiro Takagi
School of Materials Science, Japan Advanced Institute of Science and Technology

Charge-Induced Transition in Membrane Mesoscopic Structures: Lateral Domains and
Vesicular Shapes

Hiroki Himeno, Tsutomu Hamada, Masahiro Takagi

School of Materials Science, Japan Advanced Institute of Science and Technology

Development of the Detection System for Expressed Gene in Isolated Single Cells on
Compact Disk (CD)-Shaped Device

Shunsuke Furutani', Naoki Shozen', Hidenori Nagaiz, Yuri Aoyamal, Izumi Kubo'

1 Department of Bioinformatics, Faculty of Engineering, SOKA university

2 National Institute of Advanced Industrial Science and Technology (AIST)

On the Performance of Newly Developed Near Infrared Window-Emitting Firefly Luciferin
Analogs for Deep Site Imaging

Satoshi Iwano, Obata Rika, Satoshi Kojima, Takashi Hirano, Shojiro Maki, Haruki Niwa
Department of Engineering Science, The University of Electro communications

Porous Lysozyme Crystals as Reaction Vessels for Controlling Magnetic Properties of CoPt
Nanoparticles

Satoshi Abe, Takafumi Ueno

Department of Biomolecular Enginerring, Tokyo Institute of Technology

Synthesis and Performance of a New Firefly Luciferin Analog Emitting Light within
Near-Infrared (NIR) Window

Kazuto ltol, Nobuo Kitadal, Satoshi lwanol, Rika Obatal, Shojiro Makil, Haruki Niwal, Tsuyoshi
Saito’, Shigeru Nishiyama®

1 Department of Engineering science, The University of Electro-Communications

2 Department of Chemistry, Faculty of Science and Technology, Keio University

Development of New Firefly Luciferin Analogs
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P50

P51

P52

P53

P54

PS5

P56

Chihiro Miura, Satoshi Iwano, Kazuto Ito, Takashi Hirano, Shojiro Maki, Haruki Niwa
Department of Engineering Sceience, The University of Electro-Communications

Synthesis of Fluorescent Unnatural Streptavidin and Application to Molecular Biosensor for
Biotin

Xianwei Zhu', Hiroaki Shinohara’

1 Graduate School of Innovative Life Science for Education, University of Toyama

2 Graduate School of Science and Engineering for Research, University of Toyama

NMR Spectroscopic Approaches to the Conformational Dynamics of Oligosaccharides by
Paramagnetic Tagging

Takumi Yamaguchi'??, Ying Zhang'*?, Koichi Kato"**

1 Institute for Molecular Science and Okazaki Institute for Integrative Bioscience, National Institutes
of Natural Sciences,

2 Sch. Phys. Sci., The Graduate University for Advanced Studies

3 Grad. Sch. Pharm. Sci., Nagoya City University

Organic Nanotube Drug Nanocarrier
Wuxiao Ding, Mitsutoshi Masuda, Toshimi Shimizu
Nanotube Research Center, National Institute of Advanced Industrial Science and Technology (AIST)

Design and Construction of Hydrogels Composed of Gold Nanoparticle and Filamentous
Virus

Toshiki Sawada, Takeshi Serizawa

Department of Organic and Polymeric Materials, Tokyo Institute of Technology

Shape-Dependent Cellular Uptakes of Gold Nanoparticles and Their Vaccine
Immunogenicity

Tatsuya Matsunaga', Kenichi Niikuraz, Tadaki Suzuki3, Shintaro Kobayashi“, Hiroki
Yamaguchi’, Takafumi Ninomiya®, Hirofumi Sawa*, Kuniharu Ijiro®

1 Graduate School of Chemical Sciences and Engineering, Hokkaido University

RIES, Hokkaido University

Dept. of Pathol., NIID

CZC, Hokkaido University

Sapporo Medical University School of Medicine

a b~ W N

Molecular Design of Synthetic Viral Capsids

Kazunori Matsuura', Yuusaku Mizuguchi’, Nobuo Kimizuka’
1 Graduate School of Engineering, Tottori University

2 Graduate School of Engineering, Kyushu University

Evaluation of Importance of Nuclear Import in Artificial Viral Gene Delivery Using
Programmable Cellular Image Tracer

Takeshi Nagasakil, Takeshi Kawazu', Kazumi Hakamada®, Yusuke Oda’, Jun Miyakez,

Kazuo Maruyama3

1 Graduate School of Eeg., Osaka City University

2 Graduate School of Eng. Sci., Osaka University

3 Faculty of Pharm. Sci., Teikyo University
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P57

P58

P59

P60

P61

P62

P63

Characterization of Crystallizing Lysozyme Solutions by Forward Light Scattering

Takashi Wakamatsu', Hiroshi Koibuchi®

1 Department of Electrical and Electronics System Engineering, Ibaraki National College of
Technology

2 Department of Mechanical and Systems Engineering, Ibaraki National College of Technology

Application of Chaperone-like Activity of Amyloid Fibril of Peptides from aA-Crystallin for
Treatment of Neurodegenerative Disorders

Sayuri Fukuhara, Tatsutoshi Nishigaki, Nobuhiko Tsuchiya, Tomonori Waku and Naoki Tanaka
Department of Bio-molecular Engineering, Kyoto Institute of Technology

PET-Dependent Fluorescence Sensing of Enzymatic Reactions Using Large and Tunable
pKa Shifts of Aliphatic Amines

Yuji Oshikawa, Manabu Nakazono, Akio Ojida

Graduate School of Pharmaceutical Sciences, Kyushu University

Design of a Highly Reactive Peptide Tag-Probe Pair for Selective Covalent Labeling of Cell
Proteins

Shigekazu Tabata', Munetsugu Kido', Kazushi Tani', Itaru Hamachi’, Akio Ojida1

1 Graduate School of Pharmaceutical Sciences, Kyushu University

2 Department of Synthetic Chemistry and Biological Chemistry, Kyoto University

Red/Near-Infrared Fluorescent Ar,O-BODIPY Dyes Bearing a Water-Soluble Tag: Their
Application to Cellar Staining

Masaki Yamamura, Shinya Yazaki, Michio Shimamura, Tatsuya Nabeshima

Graduate School of Pure and Applied Sciences & Tsukuba Research Center for Interdisciplinary
Materials Science,University of Tsukuba

Unidirectional Cloning with a Sandwiched Zinc Finger Nuclease

Tomoaki Mori'?, Kazuki Shinomiyal, Yasuhiro Aoyama1’3, Takashi Sera'”

1 Department of Synthetic Chemistry and Biological Chemistry, Graduate School of Engineering,
Kyoto University

2 Graduate School of Natural Science and Technology, Okayama University

3 Faculty of Science and Engineering, Doshisha University.

Encapsulation of Drugs in Virus-like Particles and Their Glutathione-Triggered Release in
Cells

Kenichi Niikura', Naotoshi Sugimura 2 Hirofumi Sawa®, Kuniharu Ijiro1

1 Research Institute for Electronic Science, Hokkaido University

2 Graduate School of Chemical Sciences and Engineering, Hokkaido University

3 Research Center for Zoonosis Control, Hokkaido University
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