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Wil B A o X7 a1 — /L Th 5 24S-hydroxycholesterol (24S-0HC) 1XAXMN
DAL AT a—/VEFEEEZ RO ETEHERERH R LTS, —F Ty
NA =95 (AD) SR L FEAVE B O MNE IR T THIINT 2 Z L s S Twn
5. FT-, 24S-0HC DA JKEEZE T 5 cholesterol 24-hydroxylase MDA AD
FIEDSERRIN - & L THE SN TEY, 24S-0HC & AD OFIECHETT & D B AS
RE I TS,

TN ETH AL, b MR AEHIAE SH-SY5Y M IZ 38T, @722 24S-0HC 23
B ANR—BIRFIET 0 7T DHIIRIE TH D necroptosis FEDMAEGE %2 759
HIZ &, IBICHIHIBERS T acyl-CoA:cholesterol acyltransferase 1 (ACAT1)
IZE D= 2T A L7e 24S-0HC NHEFET 2 2 & A WL L7z, ARHFETILZ OH
JASERA = X BZOWTHLMNZT 22 HE L, LLFOIT 21772,

FEPHAICER LB ICOW T HPLC iEZ W THIE L& 25, Fic 4
FREED 24S-0HC = AT MVENERE L TWHZ L2 R L7z, & Z TDART &4
WriEzE O CEEIRRIEZ T2 2 A, LA ViR E 4 OREHE AR
WABRDS 3L OH I ENEN T AT VAR LTz 24S-0HC = A7 WK ERE L T
WD ZEEWLMNT LIz, [FE SIS IENEEZ 24S-0HC & RIRFRINT 5 & A4l
JAZERHEE L= 2 Eonn, FFEOM TIE/RL, &iRE LT 24S-0HC = AT /LK
MEMTHZ EPMEEZFET 5 LB b, WRITE FBEMBIIC X VM
WHEEZ B2 LT & 2 A, 24S-0HC LB AE CIEARIIR RIS O LK & 12/
ROERALBLE S 4, ACAT PHEANC LD 2o ORED AL IHl &b Z
EERMLE. 22 CT/HEEKRA ML RIZOWTHEIT LI E Z 5, unfolded
protein response (UPR) X DOIEMALIMETR 4072, £ 72 ACAT PHEAIMELIC K
0 UPR DIEMAL S NH S 7= 2 LD, 24S-0HC D 2T WARIZAE > T/ A =
FUABRELTWAZ ERHLNE 7. UIEOREND, ACAT (2L =R
TIAL S LT 24S-0HC 2SN, EERIEMEEREE 2 BT 2 2 & 23/ afk
ANVAZEFHETDHI LT, MIENSI SR SNDAREENRE 2 b,
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APNTEBICEIK Z N TE, HEOEWNIEIE > TZREICW D582
R 72 BHEBR 2175 2 b b D, THI< ) S W IHTTRITHERLIC & - TITIER
2o SNTIATATHLN, WE TEIK] EWHTTRaZT WK R, =R
Y R E) A= TWIER L LD L9758, IFERICEMRBEL ROV AT
LDBREEL D, — T, NTT VT « 0 AV EOEEEYE S HEMETIE
RVEE R FF O 7 R BIEAEY TS X ABMICEB Z{TH Z LN TE, £
MOGEICTae=—& L TH LD EBREWRM P RE — 2T 52 L
EETDE, T8<) 6T MHEMER) & 91T 8IX2 I MG
ERTRVETH A LZDbDIEEEZLND, AFETIEL, AR TIIH Y
SNTWELZNHDOEREEL S IR NLTRTHEL, AW eET
NWREMNT HZEHHRE LTS, RAFZETIZZNETIE, Tha—e L
DAY % & /KRR T AR ¢ AR EE 25225 2 L2 AL T
W5, BRENITEFIER 2 O T A E ORLS TH YV, KIFIIZ /X
IKEEDOIRA W) & Rk DO EHEENERE TH D L2 D (Nanoscale, 7, 13186, 2015),

SEIOZETIL, A% & 0RE R AR HRBIRE 5 &, ORF734%
F0 I TAE—, QEBDOI TAZ—PNEBEBIRNE L TLY KER
7T AL — 5T, QISR TT D ER10OT 7 7 L EENT K - THOMIS
R LT DB LTIRBEBICER D, & W o T BLERVVEMESE) (Fig.l) ZRH L
Too T OM, FEEEZ D 2L TEEOFHLRBRZBE TS IZOTHRET D,

420 min

aRag.

1 IR/ -KEBRBICHITEAEAEN T OB RMWEEES




FlEERFET ) -, A A = ABFIEE 2 —
FLREREG THIRE B 7EBRAED 72 D4y AL 5T O Bl & L s J K
S 3 2017 4EFE RIS
I

TI/BAXEZILR)T—ZERBLTIERIZBLLOVRT—
RTUTZILORRE—MEESEMELTDA DI TILTIL—
BT - A WEATEZ Y - R
[FASAERS: B By 1 - AR b i

E-mail:nhigashi@mail .doshisha.ac.jp

[F=1]

INETIZT I VEBHEERE=AVRY v —NRENEEEZRTZ 2R LT
7, £ HWD 7 2 BEOREEIZ L - TLCST A< UCST AUZIGEHEA %
REICEAHZ L, SHICELRDT IV BHEOLESIC L0 HIEEIRE 4 L
FICHIEICX A Z L 2N LTz, £, BEEERmEND O ATRP (L2 X DR
~— MREOFRIC LT L, Z OBIRE 2R H L2 il s — b O/ER - [
Bk Lz, AFEEIL, ZRexry P U =74k T << ABARIO Y 7R
v 7R = — DA E Z OIREISEMIZ OV TRE LTz,

[R5 & B2

T =rvHEkE=ARY ~—(Tr=18°C) a i .
EATOyy, FULVERESARY Y T
—(Tr=77°C) ZB 70w 7 L HHH MY o <
Ty 7 K Y ~—(1,.m)% ATRP IEIZ LD % v ;

Triblock Polymer (1)

AN AR L= (Fig. la), Z OKBEBEOFR b 2 e
T TOBWEDOWBERAFES Fig. e lTRT, e .%;z%% PNy o
[RIRIK(5°0) TIBWI KRR S, FHRICHE o~ - % ¥

> T 18°C T & 0 HWEEDHE L LCST B DA o
W r R Lz, SOICHIRT S &, FHE A :
RCH2DOLCSTEHEBE R LI, TnEho ¢ [
LCST BlRIIEK T u v 712K D TH ~+Cooling
HEZBZBNDN,ZNEOIRENRXINT D
ARERV~—0D LCST 24T LH—EH L7
W2 e D FERR M AEERICS &5
HFFBM R EABEZTZR L TND Z &N
THEIND, FEEIZR T 5 KEKRD AFM
X TEM #1%%, )G HEL(DLS) HlEIC X

Turbidity at 600 nm

h . Fig. 1b ICHRTRT LR 7T 7 — BB
BI LR RDEFANEYNTH D RS Temperature(C)

U7, 372 b, BEIREE (~5°C) BT E Fig. 1. (a) Molecular structure of triblock
VT 7 ATREREIRBE AR T 30 ~ 60°C D copolymer (1x,m). (b) Plausible model for

. e rn,,  thethermo-responsive transitions of 1. (c)
Thr 1RO AANEH OMAZE 2 DI E L TE Temperature dependence of the turbidity
TS5 __1% R ‘[Z/l/ffﬂ%)ijz L7Ed o e A:%%\_ at 600 nm for 153,240 in water.
oo MRDEHIET A 70y 7 BB L CEUKI & 70 0 EREEEER~EE{L LT
EER LT, BBETTON, RaZ RIS DWW TETEERICR R 5,
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iPS Milla-=° ES MilfaZe & HREMINZ . FES, ERSSRMAEER EOpEIC
JEHT 2720121, e Lol 2 = RTICESI S BT, B E S HHEHE
A9 D MRALRR A 2 N TSRS 5 2 L BN TE 2 B OAIHBA AR &7
Do ZIVETIEL, MRS 2 I 2H5EE LT, e EONTHZREE
EHOT, MR 285 S D HEPRTERE 2> TS, Ll 236, Zh
DAEROIFIETIE, ZRTTH MM RAR 218 5 2 LIXATHECTH D23, ffids
D LD IHEHERTEIRZ O ZRTTHIEARRIR 218595 2 L IIREECTH 5, B
TE. AR EYICHERL L 7o e 2 M 72 = IRGETAR D ZE IR~ & ML SE T % T7 ik
I BESORBDBH L OO, RIEHEL S TRV, AL, SBE Y b
Bl & m oy FIRMEN R Z MG hE D 2 & THRE & 720 o 7o =R TT il A i
WGBTSV THE Lz,

BCIE, Nd:YAG L —H (5% 1,064 nm) (CEDIEE By MEEIZED, =7 2D
bR ZUOTRNC A SR AE R AR LTz, ZOXSIT, @y FEREE FIgkWn\ T, oty
NECANS i S (Er RNt N < &g =i et o5 S (R NNNR o iR g o 2o R Nyl e =
THLZENRALIEIR ST,

FLIR b BE A (\MuMG) @ 3D #Ef%kiA&, 7% R k5 40mg/wl HFET., L—F
BIEC X YV HIlREAEEZER, 2 W) F—FyY., B)LFE, (O)E4HEE#EE,
Ref: 1) S. Hashimoto, et a., Chem. Phys. Lett., 655, 11-16(2016). 2) A.
Yoshida, et al., Polymers, 9, 319/1-10(2017). 3) #IfF5., THIIICRS L
WD =K ICAREIE G DT F1L), 2V —>2 72 2 msi—, 11 A5 (2016).
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A AR DFEIRSEE T DNA 28R U9 5 Z % REE AR D B 3¢
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<N iu N
e

S
&N

[i#% =)

BIEFAAA E LTHA S

TWD BRI, BRa 2223 Al f¢'\
HLTHRRS DD, KA & "' % "k
ShTws. Lnl, chbof S F & 9 .
P AFNEIEH /I & 23 A O " “ i

SRARIEZS R\ 30, TEAI A RIE wﬁlf A?K %%}f
FolERITCENMEE R, L L% )¢
TG, 2Tl Ba B @SCﬂﬁﬁgiﬁﬁf%]éﬁﬁ
DB ERES 5L BEEOMRE T et 8 it

ZHfEL, DAMIEOI pH & . B

“ Etﬁz PO g@@ i Of%;;g Figure 1. B 72 KA{LER T
BIZHEH Lo, AR T, 2406 OBREE T T DNA Z 8 IRICEIMT 285 —
ERSEIRDBR%S & B 5 L, Figure 1 (2739 _#BHLBNL T2 AL, T b O _#
$RIT)EE AR Cux(u-OH)bemp]?* (1), [Cuzbec]** (2), [Cua(n-OH)Mesbemp]?* (3), [Cua(p-
OH)bcamide]*" (4), [Cux(pu-OH)bpmp]?* (5), [Cua(u-OH)bpep** (6) = &K LT=. &
%, 5 O8EKRD DNA YIWHTEMEIC DWW THET 5.

[ Bk L OV R & &5

AWFFE T, #HIDIZ, BAFIEANO pH 2MEWZ S IZER L, $8K1-3 2w
T DNA DHIKS REIGIR 325k % pH 5.0-7.4 TiTo7=. ZOFESE, 1K pH fEikic
BWT1OFENERERLEL, 3DOEENRERBEVWEVWIFRERENMEONE. &6
IZIEF D pH TH D 7.4 M TIEWTHO8ER D DNA 22 YIKF L 720»
2. INHORERENS, &0 p-OH ZEF65L & Bk 7 2 > O NH 7% DNA
DMK RV EINT 2 IE S 2 Z LR ENTz. S HICE pH #HIk TOE LV DNA
BIWHTEE DB 2 2 O ROCEERE D DHEE L2, RIZ, DAMIENOE H0: I#
FEIZTER L, HoOr f77E T CTHEA 1-3 12 X 5 DNA YT EBR 217> 7. L7 L Ha02
ZMZCTHDNA NI M SN2 hotz. 22T, XU XU hEESRS
FiEE LT, MERES THDHT I FESICER LI285K 4 255 Lo, $51K 4
% VT HyO2 777E T C DNA ORLIEIT 21T - 72 & Z A, HO IRFEEICIKAF L
TEW DNA UIBEE 2 "3 Z E R R M SNz, FlXZ 0 MEZRIRT I
75 dipyridylmethylamine (DPA)ZZEH#a U 7= 81il “EZHSEIR 6 2GRk L, U4
VNEMRBIRT 2 TH DA L LT DNA YIWHEMER E o X 5B b+
HWEFRT-. ZORER, 61X 4 LV HEV DNA BIENEMEZ~3 2 & 23 L
SN IO Enn, RFFETHIE LT I NiEE TR FMEZEA
L7- KESRSEIR 4 & 6 1%, 8 LT H0. f77E T T? DNA &b UIlricxt L CIE
B WVIEMEZ R T 2 E RN o7, F1- 205 08 R A Vi HO0s
BEIZL > TDNAYIWNEEEZ B E o b EE206N5. E-T, ZNHD
SERITE R & 23 AUAMAIZ 33T DNA UIWHEME RN B2 2135 CTH v, BIEM
DI NFLB KO BFE~DICHN RS D.

v

Z\Me

=-z
* 0

Hbcamide Hbpmp Hbpcp
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BRRT7IUEM7 I FREZRICEMLFOERE T0O_ZEASEERICK
% DNA Yl - fihAiEE
A HERR - AR BB - /NSF BN
[N WNE PN IS el S SN S ER [ o '
duq0716(@mail4.doshisha.ac.jp

DNA OERZHET DHAAHKIE LT cisplatin 72 &
ﬁﬁ f“ﬂ% SNTWD, ZIHiE, EFMIBIZHIEA LT
BWERZBl & 24, ZhE Tlo, Fxld, 28AM 0 0
H’ﬂ@fﬁﬁﬁ@ 1 DThs, EFMIEL Y & EWIRE CTFEE ' (\N_\ (—N/\
T HIEMEEEFEFE(ROS). HFIZ H.00 (IZ7EH L CEWERH O/ {J_ N'HH‘N D)
RS AR DB & H S L= B9 24T - C & 7210, T & NS T
I, p-cresol D 2,6 i£lZ cyclen 27 X RAEA CTHALAE .
{7-f- Hbcamide (Figure 1) & Ak L. % D A Cua(u- Figure 1. Chem,lcal
OH)bcamide % FI\ T Hy0, f7E F T DNA Ullihe A pp ~ Structure of Hbcamide
S L72RL ZofE R, Z ORITEER LK DRI L T DNA OfRLAY]
Wr e L, 120 43 &\ 9 &R C DNA @ Form I M ERE 45 2 E MR S
72o DNA @ Form II IZEAHEEEZ LTV, BRIRMEEEZ L CW5 Form I LY
HAKRNITIFLET D DNA BEEEEIC L > TEE ST W, 207, EER
T Form Il #4723 4 O _EHSERIITDBARNICHTE A2 L E 2615,
LarL. BEAISRIC B0

T, Cuz(u-OH)bcamide D 2
o 0 C{ I 5} T 2 2 DEALINR L E T
RN O bHLBEZLND, ZOTk
¢ Y &Nug) (5“"”) 0 ABFE T, SR
AR P& S5 720108 2
T 2 v DAL E WL A
BATLZLIZE-THE 3
w7 I e L, AYEDR
EEHE L, 70, $E5ROMIEANZ Hi53 7= OIClaEiEmee 1 2 R> 77
SV VBEREEREE L TEATAIEIZE ST, MENICEVEIAER
TN EB 2 HNDHH LB & %G LT, AL, 20 ZEEN 1Ok
@4& LT, 2T I UL AT NIRRT/ EAE AN LT 3 %7
2 & L7 R ARBEAL 7 HMegbeamide(Figure 2) K% (8 HBnsbcamide(Figure 3)
DG« AL OFE O BSgEAE G LD T, InEHiET 5,

F igure 2. Chemical Figure 3. Chemical
Structure of HMegbcamide Structure of HBnsbcamide

BE R

[1] Aykin-Burns, N.; Ahmad, I. M.; Zhu, Y.; Oberley, L. W.; Spitz, D. R. Biochem. J.
2009, 418, 29-37.

[2] fFHPEMR, 2017 R [ASAERZR AR E T2 JERHS b i B e £

EYN
2l
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RALIKFE DAKIALISIE, C-H A= 2L X —NEWnicols, k1o
FRVEBEAZ WD MER S Y, BIREBENREECTH 5. HHERIEEM DA R
IZBWTC, BRI EL 21T 5 FNATREIC 2 4UE, £ 0 A7 W TR TERBT X
5 XD MIFRETIE, EHIEIEREAED N T AT I KT =4
BN 2 A3 5 Hikh~ o 8K Mn(dpaq)ns, @bk 2 B(LAl & L CHERR
FIET, TH~UZ D8 3 RIRFBEE 2 LD BINMICIR LT 5 Z L 2@
ﬁbb“(b\é[l] KB TIL, BEROIEGFIET Tk, AL HELT L7gvy., 4Alal,

?Rﬁﬁﬂ: X DHEE OBEFNZ A BN T 57201, BERRATE N X OFEGFIET

BT D, REOEIRILAKSE & OIS ERINANT s LU ESI-MS 2 VT
?E'J/Hf L.

BEIR Mn'(dpaq)l 2B ER L /KSR 2 RN L 7B DI A7 s VAL, EEBR D
FEEICE > TR -7 22T, SERICEELAZEZ AN L 7B D ESI-MS JIE
1T 9 L, BERRIELFE T Tt [(dpagMn"(0)Mn"V(dpaq)] 72 & D, BEFEF 1 T4
LI BSEAZ R L CWD Z Edbhr o Tz, —J7, BERIFAE T CIXHERR 2 Al
A7 L 7235 [Mn(OCOCH:)(dpaq) [ D A7 FANELNT-. ZHHD I Lk,
FERRIZ X » TEHAD “b S HEI N TnD &35 % E%LE)(Figure D).

4 Hzoz E\ﬁ ?;:(
N\Mm / /{b
N S
\( [(dPGQ)Mn‘”(O) Mn'v(dpaqn
[Mnlll (OH)(dpaq)]* ACOH ’V g""’“ o

[Mn"(O)(dpaq)]**

Figure 1. Plausible reaction of Mn''(dpaq) with H,O,

e Z PN
1 HWBYY, FIEAERFRZEGE TR, B, 2017
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TV D C-HFEE RN R TRINIZIEE L L, BT &0
TEIULPESE, TESTHICBWTHEHATHS. LL, 7O C-HEEED
fEE R )L X — (BDE) 1% 100 kcal mol™! & &<, TIuh o @RE(LIZIX
i W ERLRE /) & I DT 2 i 2 Te PR b AN LB L 72 278, A7 b DIk
TACBHFE STV, 72 & 20, Sorokin HiE, 77X m v 7T = HDH WAL
T4V ERANFET D p-= 8 FERBHA 2 BRI ORESE TR A T Y
((TPP)Fe'V=N-Fe!Y(TPP*")=0) 733\ C-H fi& % B35 A %> (BDE = 104.9
kcalmol™) ZE L TX 2 LG L TWAMN[1,2], ZAVTITRIRPED 20, F 7z,
BT N T AT 2= VRV T 4 U v (TPP) $EIKRD u-A % v "Bk % Fib it &
LTy Za~ndhoraiibl, v rva~xt )by ranky ) — L a4
SHTHE, 398K, 0.6 MPa DSA{ET T, £k TPP $5KIZ L~ TZ Ofii[aldi %k
65/5L720, 7 bk X0BIRITAER LT E WO MEDNH H[3].
ARAFZETIE, 8 TPP $BIKD u-Ax Y “BIED ETIZ, TAh o BAbDi=H 0
FORZEMZRER L, 70 VIRIRERLIC LT e @ O ERIEEE )] & B IV BT %
i . ToFR b 1 2 G2 2 L2 AR L7,

2) Base

[1]A. B. Sorokin et al., Chem. Commun. 2008, 2562.
[2]E. V. Kudrik et al. Nat. Chem. 2012, 4, 1024.
[3]C. C. Guo et al., J. Mol. Cat. A. 2003, 192, 289-294.
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[#S] —F(LRFBECONII Far RUTHNT, ~NLZ I THDHY Mo
LA F U H—BCODHFLERIHEG L, 2 Far RU T ORERAL TR
WaslE Iy, —J., HIENICMED COEMzbE, 2 har KU T O
WHSREDS ) B35 Z E N HRE S NN, EOFEMARA T =X NIH LN EEN
TV, CO AN TN L ORI OBRITHE ITMETRAE L TB Y . WKEPE
COLI Far RUTHIZBW T LNDHRE ZHSTND EEZ LD, K
TEREBZIZE > TV, FA X I E TIZ, K TR TE VY CO B2 R~
T HBSy 785 R (hemoCD)IZ, MIfEEEIHIENTF R THDH A7 # 7 /LF =2 (R8)

%{%ﬁﬂij—é : & -,C“\ %EH@H%%EJ\@T N Removal of CO
% CO RZ4> F-(R8-hemoCD) 1 i % .
co

(ZAED LT 2, ABFFETlE, RS- =

hemoCD &\ CHIIIM COEIRE L5202
LEBED 2 k= R 7 ORgREZ x o e
'ft%*ﬁgﬁ L/\ %ﬁ(%@ CO ﬁ§ ‘: I“ G Re-hemoCD HN K\NHITFA’

N . Figure 1. Removal of CO in mitochondria using R8-hemoCD.
RUTHNTRETEEZBL LT
(Figure 1),

[#5 5 & 5%2] R8-hemoCD % X k=2 RV FIRIKIZINZ NI CO #krET 5
&L CcO TEMR L OB INEFHEOCR) LA WTH LB L, 2 b3 R 7 ORE
WASEEDN A BICIR T L7z 2 &0, WERME CO IXMFRBERE 2 ) | & 2@ & 23
HD LN I NIz (Figure 2), X ka2 R
7B, CcO £ D COMRBEERED ™ commormom
5 6 fFIRV KT % FVBR)MIE(ET 5 2 b o] < Rewemocsson 1L
DESINTND Y, T7RbBLMED CO I, § S EHA T T 17
CcO I LT BKe, ¥ RANFEETDHE
B2 HiL5H, BKe, T ¥ R/ME CO DFERIT & .
STHMALT 5 2 £mb.CO RBRET L 0 0 0 B =
T BKe ¥ RADPAIEIEL S AL, I s N ol B (coniral), CORMADE (10 M),
U T OFFRFSREIME T L7z & HEJI L 7=, or R8-hemoCD (60 uM).

[Z75 30 ]

1) L.Yi,J.T. Morgan, S. W. Ragsdale, J. Biol. Chem. 2010, 285,201117.

2) S. Minegishi, A. Yamura, H. Miyoshi, S. Negi, S. Taketani, R. Motterlini, R. Foresti, K. Kano, H.
Kitagishi, J. Am. Chem. Soc. 2017, 139, 5984.

3) C.E. Cooper, G. C. Brown, J. Bioenerg. Biomembr. 2008, 40, 533.
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[(#=1]

WIFFEE TIXLARNIZB- 7 77 % 2 & U 2 (CD) D 5 — ik /K B B AN i e 5325
WHERTF R ThHDHA Y T X = (R %ES L 7= R&-CDOH 25 ak L, 8%
SR DMIABDE I DWW THE L7z D, AWFFETIL. R8-CDOH Z PN T# /3
7 B EMIRNICE AT 5 FiELZRE Lo, CDICNE S IVDEMLE LT, Rif
ICBEBHLTWD Y DU T X~ X &8 A LT # 737 B (Ad-protein)
LT, ETADE L NIEHEELT, TAVT7 I, GFPEBIUOB-HF7 7 K
VH—=ED 3 OEEINL, 50 R8-CDOHZ X » THIFEINIZE A S5 0k
L7,

R8-CDOH

Intracellular
delivery

| .;;:\gal:;-(;’tosi&ste
[t & B8]
TNTIv, GFPEBIOB-HT 7 X —BDOWNTHOEAIZEWTH M
W7 U AN — 3R S, FRIZ R8-CDORIC LV HEALTB-T T 7 Fv X —EiX
MIRPZ W T h SV 2R Lz, ARFJEIZ L Y . Ad {b/R8-CDOH (kI K %
RN & X7 s B EAN 1. YLD & <TEMELRFFRLO T U S Y — 2 27 4
ThHHZEBHLNERST,
(&% 3Cik]
1) H. Kitagishi, F. Chai, S. Negi, Y. Sugiura, K. Kano, Chem. Commun. 2015, 51,2421
-2424.
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[#F5E H ]
g7 4 o H—H 7 E (ZEP) /\ /\ /\
AN OEEE 7D R BN Coar™ Coping oty
DNA fEAEF—7 D —>Th 5, I, o 4/ T j 1 -
ZEP L R v 7 A% 18 LRl T ern 12 SR
HombiETIREICRE<SES LTV Sp1-F123
HZEMRBEINTWD, Lo Laki L B e
fﬁ%%}im} H=ANTIFEAERAS Sp1-F1 MOPGKKK__Qul F HIOG }L skvvekrsies [l LR .@TL‘.[I}'.
DT> TR, F 2 CTARMFZE TlE. spl-F2. — PEM k| Twsy (€| GKRFTRSDELQR KRT I ]K,:g{
325D 7 4 ‘/7\7»——7’&%"&)\ LRy N Sp1-F3 KEA L] ] pee \( PKREMRSDHLSK _ KT @;@

/}E@ll\i& b\bhfb\é [ ]\iﬁ'g‘%m% Figure 1. Primary sequence of Spl and tandem structure. The zinc

® SplZEP Z v M(Fig.1), 47 4 > —  coordinating Cys and His residues are boxed. Sp1 contains three finger
S N N N N S units (Sp1-F1, F2 and F3) of a classical Cys,His,-type zinc finger motif as
RAAABLUS 7 o TR E HaOr X hinding domain.

& DFRALFOSIZ DWW THIRET 21T o 72,

(W55 15])

KT 42— RAA L, Fmoc EFHERRIEIC &LV EH PSSM-8 X7 F NG ai#IZ T
B LTz, HiOy IZE DK T 4 o H— R AL ORI X OB G E DR gt
%KWM%S%;UHHC%%mTﬁot@it%ymmmk%ﬁ&yﬂ&gﬁﬁ%
ZHWTIER L, DNAFESHEICOWTH AT 7 N T v AIEIC LW et e To 7,

[ H s L O]

FelbFEZBR O R, Spl-F1 TIZY ANV T 4 FRIRB{LIRO AR L, Spl-F2 B LY F3
TP ANLT 4 MERB LY Met FRED S 723 S BTk S 7z 2Lk % AR A
AR UTe, E 72 BBLROGHE ORI %F LT TCEP i# It 1T > 72 & Z A, Spl-F2
B ELOF3 Tlid Met FREED S A0 DFEFR DN T A AT 22 iR b SOS 23EE 2 - T
5 E NS kiﬁoto F 7o, BUSHEERNT G . BRERSMEIL Spl-FI>>F2>F3 &
720 BERISIZHB T D8 T 4 o —OIEEMIENRTED B v, BILRIGD i b B < LT
LCWezDiX Spl-FI 7 4 > H—Toholz, ZTOHHBHELT, £7 4 H—& Zn(l) &

DOFEETEEN, Spl-F2 B L F3 (2T Spl-F1 2% 100 [5FEE/ NS o TWNWH I &
NEEDERTHL EEZEZDND, 72, Spl-F2 BLOF3 IZBW T HBREMIMAD A
RS BEIRBOSHNCHEIT L CW DRI B 2 bivd, 3 7 4 H—KTh D Spl-F123
DEALEIS T, 1BV 2 2OV ANLVT ¢ NG &2 G, 37XTo SH 3R
mémf3o@}x»74k#A%%%éE_l%éwizowkﬁ%Mm%%@%

AT DILENAERT 2 2 E R LN E 72 o T, BBEMIEOERILIRIZ R LT/ L
/7 N7 A EiToT72 L ZAEBRBIRIZ L > T DNA RS REDEIEIE VA R 5T,
smFu3@%74/ﬁ KA AT, Hbzmm«@mu%Lf%D&ﬁEMmﬁm

FANTITZ2 <. FL SO0 RIRNBICBRIL ST <, ZOHESNB LY Ry 7 24
~kLT% LTCWDZ ENWRE I NIz, £7- Spl-F123 | wf fefbiz X % Met 5%
B DEEFE DA IMOEIZ L - T, DNA FEGREDBEIERS R D & 5 BLBRTRU VR R3S
Y (W
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[wF52 2 /9]
EERFIL5 ) 2 EOREORSNHREICHE S o ®

THHEZ LD, B ORI =S &Ex oot b coon
Bi- L TW5, IEFRTI2IX DNA #EASRE 2 AT D 4 b \,{é: P
FEORALUBIEELTIY ., BlE LCHERT > 2ol e
H—% 2 R EZF) & 5, ZF 1 Zn(I)iZxt LT Cys ¢>
L His 2NEMEARRAT 5 = & T oRHETH 5 i S e
FATB— R E o~ v AEFHFE L, DNA fEAHE = T e ogerrats
%152 (Fig. 1), il ”‘:‘l,..‘w it

A, Zn(I1) % Ni(INF L O Co(I)IZE#a L 7= 4 & & el (4 Sehemaievion ot Con st pe sin ncermoti oo
HR 7 « 77—0 DNA fSGRRICE R L, MR 1 the Bafold. (B) Puttive base recoguition mode of Sl zine finger protein

b D& JRA A DNA RS BAIME R L UL

WZE OB G2 D02 BatT 5720, & MEGRFHEROME 7  » T—Th b
Spl1-F123 % AT, Zn(Il)% Ni(Il) & Co(INZEH# L7=&E~ « v H—aERL L,
Systematic Evolution of Ligands by Exponential Enrichment(SELEX %) O} Gibson Assembly
EEFIH LT, BEHIKRITHES FTEEZR DNA BSI ORRE 21T - 72,

(w925 15])
10 ¥ 3D Z X LS & & T N10 template(5’-CCCAAGCTTAGCTGTGCTA
NNNNNNNNNNAGTTATGGTGTACTAGTCC-3’) % T, SELEX {£EIZ LY
& R BITRR RAICRE ST DR A IBIN L. £ O % Gibson Assembly {512 5 0~
g E—=lrma—=7 1L, KIGHOEEEREZTo72, Bo/lcanrn=—IZxfL T,
DNA > — 7 = Afif#ffr L, 253 DNA f5 6 SR 2 Mt L7z,

[#5H B L ovss

In(ID)7 4 > T —OFERIX, Istround, 2nd round Ti%, FFEDESNIIR T 25 M AIE
RoNARW2S, 3rdround TiX, GC AR v 7 (5" -GGGGCGGGG-3" NIH A TR 5
s H sz,

Co(INEHIL 7 ¢ > T —DFERIL, Istround, 2nd round Tix, FFEDOESNZPIRT 5
TR S 372023, 3rd round Tit, GC R w7 A(5°-GGGGCGGGG-3" )N A9~ 5
MR % IR Hh, 4thround TIZIEFE A E GC AR Y 7 AZDORINH LT,

Ni(I)E A 7 ¢ > B —DFEFIT, Ist round TiX, FFEDEHNZINH T DAL S
N7 23, 2nd round Tid, GC R v 7 A(5-GGGGCGGGG-3" WU H 3~ B AE A 234 % 1
.54, 3rdround, 4thround TIXIEE A E GC ARy 7 AZOIRNE LT,

PLEOFERIS Zn(D)Z Ni(IDFB LN Co()ZEHR L-4&B~7 « v W —Z2 AT
AT GC fEANEWN T L8 SELEX IEN LI LN E oz,
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PARP-1 =& 7K 1) ADP U AR L RIGISH 1+ BRI EE
% HBRES S UCMBAZAICE TS RE A D =X LOKRET
OXKmH &k, ME £, 1)1 B, plidn 2,
il BaR. RIT HEA. 20 ==k, R ¥
[ S AL 2 - R - R RS2 Y
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(w58 H 1]

PARP-1 [ZH A U ADP U 7R 3 /LL(PAR 1E)IZ L W DNA O
BE, 7avF o EEnar s v g DNABEERIGOH -
HiilZBI 59" %, A4, Pascal HIZ K V| PARP-1 & DNA & D 2 [ Pyt
BARITKRE LT X BREEFENT 3 72 4L, DNA 1SRG T A BRICE
BB 2 RT3 7 2V BIREPA DN e oTe, £ T, o o o
PARP1 OREBECEBIZIEL 7 vb > T b WGR fEIRIZ F77E )
9% W589 |27 H L. PARP-1 WT B X UOHKMED R 722 Ala, N
Leu 3 L OV Phe 7 JLIC A B S ¥ 72 A BA D H C PAR (L = P
ZHET 5 Z LIk Y, BC PARMESUGICIIT 2000 AL D
ﬂq%ﬁ;ﬁﬂ(llﬁi*aﬂ,ﬁzﬂq O)EEII\QEL:OII \T*ﬁﬁtj‘%?‘}o 71::0 ZIK%B:I:%:EVC‘\ Figure 1. Sch -m:‘ni representation of
1%, RERE N L OWIZEENIZIS 1T D PAR ALEUGEIZ OUN T pARP-1 contacts with DNA (1. M. Pascal,
ttiﬁ*ﬁ?ﬁ%?‘?o 71:,:0 et al. (2012), Science 336, 728).

[#F2e 5]

PARP-1 WT % L /X7 EFRBIA T X —DOFEEE, PARP-IWT £ X ONRA IR (W589F,
WS589L, W589A) # L /37 EDOREELIR LUNEHR, S 52245 4 20 PARP1 @ mCherry
A B R EONER B ToT-, T AR T a T 4 7B L OMEa~D L —F —
H1% O IEIREEIZ L W  PARP-1 Z > X7 'HEOHCAERY ADP U R I IALKISIZ DWW TR
?tj‘%??o 71::0

[FER L UEE]

FDOIRBRENDOER THE PAR L& 1T -7, SDS-PAGE BX VT =A% T
a7 47 %ZHVECD PAR (LS DOBI 1T - 7 fE R, 2T OR TSR A HE N
T 52Ok ADP U R —APAR)D /N RINEL 725 Z Enn . RUGKEHE & PAR k723
1TTHZENHALMNE o2, WT BLXO WT LRICEEFERD 7 = = VIS &>
W589F T, PAR(ENEITT HIZONTELDTED PAR 3K L=, —J7. BEMIED
BOKMEAIES 2 Ff> WS89L 8 X UM b B/KME D /N SUMIIEH WS89A DA Tlk. EmHy+
B PAR 11T & A EARENT, PARP-1 ¥ /R BEITIRAF D PAR ML= D
NERD LN, ZOREFEI S W589 & DNA & OFHAAEA A PAR fbRhRIZ IG5 I BB
HEEZREZLTWAZ ERALNE 25T, RIC Hela Az W CHIIEZENIZEBIT 5
% PARP-1 OZEENZHOW TR 21T > 7=, DNA IZHEEA 52 572912 405 nm O L —
— &R U, BREEALIC S 1T 2 HOERE ORI 2Ly 5 PAR OEREER L OWA
BEAfRNT LT, ZOfEHE., BB ORI L CITB AR L B RKICB W CEEE 7
RSN o Tod, ERERIZ DNA 2> O RERET 28 2B U Cik, BpAEM &g L C
BEHARD S8l < Rl U7z, FoALRRRE O Tld, WS89F DOfi##EEE L A WS89L
BLOIWS89A LD 0R0BNWZ ENHALNE R 5T, ZOREENS . DNA HBEFH~D
EREEILFREE CTH DM, DNA 7D OFEBEXBKMEN /NS R BI2 o THLL 25 2
EVRHALMNE TS,

DL EOFER IS KEMI DS PARP-1 @ DNA FESHEIZFFEE TH D & FHEINH .
PARILEN D Z &1 X U PAAR-1 E DNAD Y VBRI & OFFENFENRKE L2,
FEE FFBROZR, X0 BUKMEOR WS8IL 3 L TX W589A X DNA 7 B fi##f L PAR
(RS DOEEITNIEE D EEZEZ BN D, LEDZ ML DNABIEZ NI EDT 4 — R
IRy 7 HERE O n—n Ml BAE 3 X OBRKMEAR BVE N IR\ R A B & - L
TWAHZ EERTZENTE,

@ Sl o ot ot oRel oAt o
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ZIF268 EEn D « U A—4 N\ EOMBEIRSE RN - 2 VNV ERE
DZRTAFAUVHEY SAZ—BEDEENM

OAARE - bW TILHL - EEEAT - K=k - IRAKHE
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CEAEIER)!

P4, 10 7 X IR R Ol iEm @ e
PRTF RSN Z, T+ VT &L THA 72 "
AEPRTE T SO REE TIN5 & R ——
TINOPNAEPEMSZ R 72 F AN ® A
HRESEASIL, HOBEASINT-WEN -t T
RN CHEBET D Z & AR LI=HFZEN FOPON )
B HEIN TNV D, RE LS ML AL G4 T &S
WE~7F R LT, BFAAEOT I/ T

@é??f%(Arg ’%’ LYS)%g < @Uﬁi%‘lﬁ“\o 703; "j-""' ‘\‘\g.a" [\(elh“"

RDZET HIVD, ARHFTETIL ZIF268 Hifh W e e
T I N B U R i e e o b st et oot 5 i me g
%5‘% %?‘TO 71,:0 %iﬁ O) 7 /r \/jj“_‘j— — > ]_\ proteinsbased on ZIF263KCK zinc finger proteins.
$emFEoMsn 7 ¢ T —&ER L(Fig. 1), 7« > H—3kOE o1 O O S HlRR
ABIZED I HITHEB L HE 2 DO CTHE SNBSS 7 o —Y A F A N —%H
WTHRETEIT o 72,

(w5t 71E]

KIGE %2 =2 X7 B3¢ 81(2F12,2F23, 3 X0 3F123). $ L O Fmoc @7
F FEIEZ W T FD O EITo7, Foni-Z /" 7E D C Rl Cyb w7
LD AELTV, Hela Mz W -dign 7 ¢ o T — % X7 B OMBBN 34 DBLES,
FACS Z# W= 88N 7 ¢ v T — & N7 E ORI BITEORE 24T - 7=,

(iR L OB

ZIF268 (23T, & TA I OFE i iE & = blank~ 1F1

ALTHY, ZRZHELIC Fy MRz | B | e ?
JfES 2 Z E BB E TR o7, FACS 12 L A b i 11 -
X5 M kRN BT E T S Ay

1F3(+8)>2F23(+9)>3F123(+12)>1F2(+6)>1F
1(+3)>2F12(+7) £ 72 0 (Fig. 2). F3 #&te o e _
FBBITRIZRE S RD LD T L DD ioetwtvare o soton (ACS sy 248 11 163 19 15 23,
notm, THET, TF RekopEmn T

o Arg B X OV Lys O F A BRI BB REIC EICEETH D EB X HILTWVTER,
AEOFERIZIVNT L ZNHICY TTE SR, £ 2T, ZOERNZHBRFTT 2 AT
T4 H—=RAAL D Zn(IDIZB 5T % Cys & Ala ([CEHR L72ERAEEZER L, 28X
W 3 ST & BB IR EE D BRICHOW TS 21To 7~ TOREE. 1F3 2B\ T
1F3-wt>>1F3-Ala & 72 ) K& 220N b, 1F3-Ala OBATEIL IF1 B3 LV 1F2 L [H
BRI o7, IR ICBWT HENRETIEIH 28 1F2-wt>1F2-Ala & 720 | B4R D)5
DBATERIIRELSBRDEND ZERHALNE R ST, ZOREENG, ZndD)DOBALIZ &
%7 F—IVT 4 7 AEETE AR BB IC EE AR 2 R LTS D E AL
Neolz, TOBERIZOWTIHI BICRHPMLETHDIN, 74— NT 4 728D
B SN D2 N BERED IRTHF A My T 25 —REE DS NS B e | Fe
B E R L NS LA RBRTI2EBERERLEEZOND,
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Spl T 4 U A—2 U\ BEOMBIREEBMEIZE T 5%
TAVH— A VDEEMESLVDFA LI SR A —
1=y FOEEM
ORJiseze - LM LAY - EHEAT « R2IERE - HRAKE
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[bﬂ:% E é}‘j] (A) K S

AR, 10 77 X PRAR AR BE OME B F e 1~~~
F FESNE, T VT & L TRRA RAEEEEYE © - ‘

OHREME AN % & T b AVEBE M & 0 @ M) @ 54 @
o T EMANICHRE CHASR, oA T T e
ST HIIEN CHRET 5 = & TR L 7B e OO
KBS HE STV, REGAMESS = e e e
P_TFRE LT, AFALMOT I Wik S s} fe)

(Arg % Ly 2 2 < GOHBIEATF FABF BN o) o S oo o gt
B AR Spl BgAT ¢ o H— 5 o 0 €& tabeod s Hagee protns baved on S e nger proenc
v, MBS R ERZ T o7, FBADT7 4 H—a=y NEE O T ¢ o —%1E
L, 74 T —HOEBENCHEEDENPHIEARICED L ) IZEEE H X DO
THESPEMHESC7a—F A P XA M) —Z2HW TR ZIT- 72,

[WF5E 5 1k]

2F12,2F23,2F13 35 L (Y 3F123 IZ KIGHE % o /37 EH# 8% % . FD 1% Fmoc [EFH~<7F K
BEEEANTENETNEREITo T2, SN X7 ED C Kz Cyd #t 7 -~ d
ATV, HeLa fifaz A\ =digh 7 ¢ > T — & X7 B OFMBE N 2347 O 4 52 BRI
X Bp#lEL. FACS W= High 7 4 o H— 2 R ORIBNBATEDRIE 21T - 7=,
[FE 5B KOs ]

ER L7722 ToOXTF FRMEBEREZH L TR, ZRENERLIZ Ky MRIZH
5352 ENRHLMNE 25T, FACSIZ X HMAANBITRIZ, 3F123 (+17)>2F23 (+11)>1F3
(+9)>2F12 (+11)>1F1 (+7)=1F2 (+6) £ 72 > 7=, 7=, 2F13 Z{Epk L 2F [Al L CLik 217> 7 &
Z A2F23>2F13>2F12 720 . I L OFEENS IF3 B X W IF3 2 & Te_X7F FOBITREIL
RELBRDEWVIFERS ST, EBMOKE SIZBITEMEFEL TS X I ITHZ D03,
ZTNEEBLTH IF3 OBITENPRKE W LIEIH LAV, £ 2 T, 4% FD B OIS EFE
DENZ N5 AT, Zo(IDHENLIZEE$ 5 2 D0 Cys % Ala (Z{EH L 7228 Bk 2 (R
L7, ZDOFEF IFL 3B LN TXBPAR L BB ORIZIZ & A EZEDRFBD BILRo 12D,
IF3 TIIAERMRIZBWTE LIBITENMET L, 2NN 1IF1 BL 2 ERREC R -7, b
L. BRI L > TBITIERN T L L TR E D72 DIEERIRICE W T H B AR & RO
HNBOEND EBbND, ZOENS IF3 BN T Zo(ID)RENLTH Z LIk D E
SALD 7 A —NT 4 THREEDN @V EIERRICIER ICHEE R AR A R L TnD Z &M
SN E o7, ZOHBIZOWTIXISITHBFBNSNETHLIN, B T4 —IbT
PN E VR END ZIRTRE DI FF 7 T A Z—HEGEN BB EE B &2 R L
TWADOTIERWNEEZBND,
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RTF FEpHEER Sortase A EE2AT7 7V 3 — DR TF FiBESR
RIGIZKRIFTHZES L VCEMRREAOMMAFEMEHNDZE
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[WF5EH ]
Sortase A L¥a 7 K7 EREH RO ~TF FEEHEE }Lu/
HKTHY, 5OOFRIT ) BHSI LPETG LM e [| 5 4o

BERMEORY 7)o zfit S, # o "7 EE Ml :
B2 SRS % DI BB R T 5. ,. e A
Sortase A (L T-G D7 I KFii G & YW L acyl-enzyme == — l:y,;:\:m termediate
R ZER L, ZZ~RY 7V o7 I 7RIk — Sortasemeciied KNI
%SRS B %% LPET-GGG f&A k45, Liz ﬂ .

78 5C Sortase A 1. HHALHE SRR & /30 TERIC Bu
BWTCIEFICHER Y — IR D2 NG TE 5, Ligation product

F ZTCAME TlE, 7 X7 F K& HU 7= Sortase A
BIOREOEBAKORIEMEDORFT 21T > 72, & BT Sortase A (2 L 5 AMazRm b5
EEFIZ OV T2 1T > 72,

[WFzE )5 1k]

S FEE DT F R Fmoc [EAHAREEIC LV /ERLL 72, Sortase A 38 L OV DA HAR
XK & > 37 5B % W TIERL L 7=, Sortase A OFRFRELS ¥ 7 Tod % LPETGG
ZIRE@A & Ry B Th D E MRS LR F-(ODF)® C Kigll AT 52 L1280,
N7 oYy MOMAEERE FIZ LPETG % 7 2383l S ¥ -7 /Villla 2 /ERL L 7=,

¢ SSRGS )|

ETNARTF RE WS ORRRFEAL 2 1885 U755 5, BOGBIAR 1 KR CRUG 23
BIZEL, TOPCRIIB L 40 %RTE TH D Z Xm0 TR ERGR 2 IE R
LTHIERIEIM E Lo tz, 512 Cal)DIRER L ONRE ORG&21T - T2k 5.
Ca(I)D E PR EIL 5~10 mM 2> DOEEIRE X 27~37CTH D Z LRy hrolz, Z Ok
B LD Sortase A (2 W TITMRIAWIREIR TIEMEDZ RS ND Z EN o7z, KRIZ
Ca(Il) & fth > 42 J& A A4 > (Sr(Il), Mg(II), Ni(II), Co(II), Fe(Il), Cu(ID)IZEHL L. Z DZhFEIC
DWTHRFE L7z, EORER. St ZFRWV T L < USHEME T L, Cu(IDiZB W Tids
SBUGSMMEIT LR D Z EMNALMNE o Tz, X EEfENTIC K5 & Sortase Al 1
DOIEE R AA K LTI 20O Ca(l)x A L TERY, ABRIOFEBRERNO 001D &
91T Sortase A DIEPEIZIE CaD)DHFIENMEATH D Z LN o T, HEETIE, &RER
PEERDT 2 ) BERD IR T AR ROV THHET H, & HIZ Sortase A IZ XKD
HRR 2 i DL HERRIZ 3V T, Sortase A |2 X » THEMROEER E FICET V_TF K
PAVHERT A Z I LTz, 2D Z £, Sortase A DS HBAAAEY T4 KON a5
WCBWCHRZRY =L ERDZIENEZLND,
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AUITILF=2IZ&KDST/ LDNAD
RIAFX 23Ty ARBEE : ERHART—ILIZE H58NE
MIE K URREERE
Oty HiF - 20 =k - IR
EFSY e PN = Se SR ESy - Se B

E-mail address:snegi@dwc.doshisha.ac.jp

(W95 H Y]
LR, ST RIS 7O EEEAT

U2 HIV-1 Tat(48-60)° 747 # T AF = 22 EDHL o j N rrrrrY-CONH,
JAPNIC IR0 7 X B H s T DX ¥ U T —& R HNRRRRRRY-CONH,
LTHWHNTWS, TNETIZHTF AU MYWE Ry HN-RRRRRRRY-CONH,

L DNA & OEERIERIZET A0 %< 7n & Rs: H,N-RRRRRRRRY-CONH,
NTWVWBNR, RIPINICFDEE A = X LEZHOU Riz HN-RRRRRRRRRRRRY-CONH;
TR SN TE LT, RMIARENEL R HNRRRRRRRRRRRRRRRRY.CONH,
BENC0D, APRTIE, MY I BTh Rocaane s
z) 7}l/i€; :/(R)@J}TT%& é j/L z‘) j— U j“?}l/i’\:: Figure 1. Primary sequence of oligoarginines.
»(Rn: n=4,5,6,7,8,12,16)8 L "7/ 5LDNA & L C

7 VMR DNA(CT DNA)Z F\ 72, 0 D OBEEIRIZRIZ DWW TERP 2 A 7 —
DT, VBT FEICL Y BRE 2T 7,

[BF5E 5 1%]

Rn % Fmoc [BEAHGRIEIC KV EE PSSM-8 X7 F R & pub 4 IV THRLL .
CT DNA & OFHAAFMIZOWT, A 2P 700 FIE (R E R B E T E
(Isothermal Titration Calorimetry: 1TC), )L 1 ELIE(Dynamic Light Scattering:
DLS), J5 1 /) B &5 (Atomic Force Microscope: AFM)) & W TR 21T - 7=,

[ s & 58] R
ITCHIEIZL Y ReZBRS TXTORIZENT, ‘ ‘.(a).j- ‘"'jf';v](u'r rrrrrr -

IRBEAE — 7 U T ORISR T D BILH
Bl52 X7~ (Fig. 2), DLS Ti%. Rn/ CT DNA &K
D55, ReIZBNTE Y REREERETER L T s
W5 Z ENGhoTe, AFM 8IS TIE, Ry/CT DNA A
TIEREREAENPIER SN TNEDICK L, Rs s -

B LU Ri/CT DNA Tld = 237~ THAII R BRTF g
BEFBERENTND Z L Bbipoiz, £l2, 0 e
BEMBARE S BARDZEOWBNERoT B e
EOREL D CTDNA & OUREATSRITHUCEITE  wihra 001 mvp imwater GE 10 2125 C.
7RI EAERITET TR <, Re OSBRI R & IRAE e e e e
T EBRALML IR, “

R, — ORI — 2 BRO B, b DTN fw
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BRILE GAGA SR D 4 Y H—2 VNV ED
T/ FA—IEEMICLEERRIGICE ITEERA A VDR
OffiA Fax, Kb E&R. il ek BA &
(A S 207 R B - R R SR
E-mail address: ykg010@dwc.doshisha.ac.jp

[WF2Es 5
HiER 7 « > T — 5 2 /X B (ZFP) TR B IR 11T

55 DNAFEEETF—7D—>Thd, HiT,
Zn(IDFEAITBIE- LT D Cys FREEDF A — L EE8
RN TR 3 D WDIZ AR A 72 L Ry 7 AR
MBI B L TWA Z ERFDLITWD, AFFETIE
XA rayya yNZIRERTFHRO GAGA #i
ST 4 =D LIEEHNT, Ex DOF ) F A —
JVIRTEHI (7 v Z F 4 2 (GSH), N-7 & F/L-L- A

5“/( \/(NAC)\ N_?VE%/I/_D_/{:T‘/‘? \: ‘/(NAP)\ PKAKRAKHPPGTEKPRSRSQSEQPI‘\%?:PlCV:&?II)R'Q”Sé::::HLELRNFAK
L- A7 A (Cys)) & HAWETIGICHIT 5 =
77 7 & ‘_‘VC&) 5(}2@4’ j“/@é“j]%a:/)b \T*ﬁﬁtj‘ Figure 1. Amino acid sequence of GAGA zinc finger.
AT o7,

[#F5E751%]

e GAGA X, Fmoc [EAHEAIEIC £ 0 B PSSM-8 7T K HEh & R TIERL
L. b GAGA-wt 13,12 0 GAGA 1 b Td 527 I F(N,N-dimethyl formamide)
E 2 ML S D Z LI D ERI L 7=, (LM GAGA (2., K& A 4 (Zn(1D),
Co(I)35 L TN Ni(ID)). B8 Te/41 % VR L C A ¥ — T — ECH#E L FiE DR 0, 5, 10, 20,
30, 60,90 33 XN 120 min) TH > 7Y 7 ZATVN, IRBIC L OFRRRFIIZE L 2888 L 7=,

[#E R L OB ]

GSH OE1E, Zn(IDF LY Ni() Tl 7 RIRIZ R CGERE IS OEITENR K E < 72
ST, 720 Zn(ID)EB L ONIAND KSMETIFIZRIFLE T, Zn() DA O I GSH (K
DERDFRD BTz, —J7, Co(I) TIX T AR & FIFREE O RUSHEIT LR 543, Co(ID)
TN BINGRD &I D35 12, RIS NAC DEE T, 33 I RS DO HEITEE 1% Zn(11) > Co(1D)
DIEIZ72 0 . WTNDOHA BIRETEB L ONAC OF /B I OUMIMRD LK ZED 5
MTeo ZHUTHE L NI(I) TIE T AR & [FRRE OHELT LR HAvT ., Ni(D)DO R FE O
Lo To, NAP OAEIL, R TOEBA T NZBNTT AME & KIS OHETT 1 R
FETHY, 1FEAEEBIROEENRD LNV ERGhoTz, S 5HICNAP O
Ay BIERIIEER IR E VI RPN E LN, Cys OEE . Zn(ID) TIHEILK
JEEFT LTIk L, 7R, Ni(IDF L O Co(IIZ B TIEFEER LSS0 2 BTz,
FEIZ Ni(IDFB LY Co(IDTIENF & A EBICISDBEE 7202 L7025 Ni(I)F LT Co(1D)
OWIMZ L VEILISITIHI END EEZEZ NS, U EORERL Y, BE% GAGA-wt
& T A — NRBTAIDOZE TN B N T, [ UE /) FA—LRETANCBN T, H)
IHEE DBV LD ZORICENRRESERY  IHIaTdy 74 —ThboHrERA 4
DIEVEICRE S BE B2 52 ENHL N E o T2,
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GAGA € BREBME D4 U H—2 VNNV EDHERUVZDEE - HEEEET
1
B R IEE RE MBI #KkF A = RK O#
[ S AL 2 - R - R RS 2 Y
E-mail address:ykf072@dwc.doshisha.ac.jp

[#5
HEAEPMOBTRTICRLRD "
DNAfEEEF—7 D 1O Th L M7
© U HA=B U RIER, %L DBA,
TODOVATA U(CEIELE oD .
AFVUMEEDNEZALTEY, ELD 58
25120 Zn(IDIZENLT D Z & T PP wwcorar
MIEFEAEC, 1OD AL W
Ejz E‘_S jfb A (Fig' 1)0 @ﬁ;’ Z DR A /|’ N I-'igurF l,‘(A) Schcmalic‘ rc;:.rcs;‘nlalion of the GAGA zinc 1_'1ngcr prol_cins:
%;E\L%gézggi\z? i gguwé\j/b]?g\té ii:\c)}i;:}(cl;\ég)oi:(:[(;l};)|(;:,\;'{;\;ES'YCHOW boxed sequences in (B) indicate
e HEAM — N

}af)o
[Bm]

AWFFETIE. GAGA GREWIL T « L H—H R EOMER L OMELZ T2 B
BT, BAERMTH D GAGA(CCHH) D7 4 T — KA A 45 T 5 GAGA30 , ~_—
Uy AN AT GAGA 52 #ERL LT, 16 &4 DER L OERMEAIE. IR
1‘%&%‘&2]@ X 512 DNA fESHEIC DWW TR 21T - 7.

!

GAGA30(CCHH) & GAGAS2(CCHH)% Fmoc [EFH & % EIC &V B PSSM-8 X7 F K
B E AW TER L., FREE T ArECD)HIE, SR TRIEEEUVHIEIC X D
RNT DR 21T > 72, £, Z/L¥ 7 MEIZEY DNA FBEEREOMHFZITV., S HIC
SELEX {EIC X VT 7 RO DNA fESREDKRET BT 7,

[FERB L OEs

CD BL UV A7 hVHEIEIZ XL YV . Zn(l), Co(l), Ni(IHE LW Cu(DZzZNnEh
WL, R EEFH R L e B E 2 MRET L2, CD A~2 FUVHIE Tl Zn(ID),
Co(Il). Ni(IDF L Cu(D)T N TIZ IRIEEFH RN BT, S HIZ UV AT R
T, Zn(DiE d" fEdE7eD T, Zn(D)LS DR THRETZ1T o 72, 2 DOFEH. Co(ll)
PRINEELZ 1, 320 38 X 00650 nm 10T, Ni(ID)FRIMERZ X, 305 33 X 0V400 nm fFTiz,
Cu(DIRIIRFIZIE, 263 nm IS ZNVENVRIGED GO vz, ZOZ b, Co(ll),
Ni(IN3 L O Cu(l)if GAGA3O(CCHH)IZEMI L T\ A Z ENALMME -T2, BT,
Zn(Il), Co(Il), Ni(INIZ2WTiX CD {ME & VBN FE B ER Z KO-, ZDREE,
Zn(ID>Co(ID>>Ni(IDDIE GEAEH : Kuzaany=1.48 x 10", K, coan=1.08 x 10°, K nian=1.99
x 10°) &7pot, Fi=, F 7 MEIZEY DNA SO W TR ZITo72L 2 A,
Co(INDHA TIE. Zn(Il) &\ FIFFFLE D DNA A 237 H AL, Ni(D) TIE Zn(IIZ L~ T
FIWVZ2 R B H DNA G bz, —J, Cu()IIIRE TS 7 b RBEL GO
HALT, DNA FEEHED CuWZ K VIHKT D Z Enmdo7-, Cu()ix GAGAS2 & B
fEeaE L, WA LHEL U RS T 2 I BB LT DNARE AT 52 &
NTERDo T2, RICEBERRIZLE O foi DNA fE ARSI ORR & 7 v 7 MEICES
< SELEXEIZ LV T-o 7=, Cu()iZ = > b o — /LEERN TX 722 &5 Zn(IT), Co(ID),
Ni(IDIZ*kF LT SELEX {E&1T o 7o, ZOFER, WTFNOBAE ST U Ra ik LT H
& B AR D @ Bl s T d D GAGAG BLANZHE G T D Z &R LN E R SEEHLIC K
D AESEHNOBIRMEN AL L2 EMH LN E o T2,

Znin)
P C/

AK-CONH, oo
HoN - ST HEAKRAKH P PG TERERSHS QSEQPAT

A-COOH
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BRMEADEREERHMBICEAT SBEM
(i) ZE RPN LU RPN
ARCIPNE PN S Ay S e 2
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[# S MESE TR ITERNICBW T, BRIEMEORECZ v )7 B O
B E LI IEDRE R Lo TR . TNDHAEBDOKR A A A X U AHERFIZB W
T, B O BRSNS EE 2B 2 B2 LD, T, %o0 o fignfEt
RRHESR DO AT B~ T OEIEIZED 5 2 &R S, SRS E K
D4 FE DL I D D FREMED R STV D, LN LR D, T Hsk
D E ORRIZ AR IE 2385 L TV D M2 W CREZR AT I3 T T2y,
Z ZTCARMIZE TR, R~ U A RN TFET D 2 & R ST B H ik
K ZNT10 IZE H L. ZNTI10 O~ > B VRS DWW T, o> ZNT sk &
D4 & RTHSEARE OE NI E B LT 21T - 72,

[52BR] HHEREHL 2 A < BB iR & BN E G 72=7 FY B U X
ER A AL DT40 AIfEIZ 3BT, IR ~~  H v 2 kT 5 & &b Speal
B /R S W~ U EEEMERR ASpeal #E (Speal”). B IO, HfRE OiEF]
7R R A ) S D IERE & FFD Zntl, Metallothionein (Mt), Znt4 % K8 &7
SRR VERR AIMA KK (ZnT1 Mt ZnT47) % VERK L Sk o & @ik fe & s1f
L7z,

[#5 5L & 552] ASpcal £EZEHWZMEHTIC L D . ZNT10 23 dEghia e 2 B 5497,
~ VIR IR E AT O RIREME S R & Tz, TO ZNTI0IZ K B~ T ik
PR 12DV T, BiERINIRE 21T 5 ZNT1L & O R A A U EHAE AR
ZNERR LT 24T o T2, T OFE R, ZNT10 O ERTERNICFET D 43 FH D
Asn FEFEDN ZNT10 O~ > H VAR b EERFE TH L Z L2 oML
7oo BT, ZNTI10 OEEBFERNICHFIET 5 52 FH O Cys k& 242 FH D
Leu 785573 ZNT10 O HigRMaE e 2 #0195 Z LI2 KV . ZNTI10 D~ > i8R
FIEE DN AIRE L 7> CWD Z L& R Uiz, F72BBRE N L2, ZNT1 @ 43
% H O His 755 % Asn FRILIZE 2 57200 C, lSRIREIE 21T 9 ZnT1 12~ >
T UEIEREDMT 5 ST, DL EDOHTRER NG ZNTI0 O~ > 7 o BIR A #E %
Do F AT =ZALDHIR BT ZNT Wik O R R I D\ TE O —ii %
O D ENTET,
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RLFIAVIERTFR/EZLRYI—-nN/4Ty R
DI E BUED RS

OWlg B - WA Wz s - 3 (71T
([FISHERE: BETAAE BERE 0 7 B b 28
E-mail address: tkoga@mail.doshisha.ac.jp

(##E] /fLﬁH/\EE S50 TICNLRTF REHPRIANTERTTF RIR Y ~— A
7 U v NI, LD TR E T T RICES SRR R b BN
DA%Mﬂkﬁé “NTFTay I RONAT Y v KRR ~—I%, Hililpy 7
ny 7o) Ty 7 RIE B ORI e IR T 5 BLER RO
. AR T, = haex v RATEES (NMP) BRGGENL 26 3 HHkx 7o
BLHN DR T F R FHICEE -6 L, nozfniz~vrsrm vy 74
RTF R/E= AR w— ATV vy RO—EMBHYAERIEZRE LT (Fig. 1).
(R RUER] FEER2TF F NMP 65T Fmoe BEFA R EE HWT
AL, £, BiRLeua BBAIZ N TAF L O&EAES% DMFE 1 110°C T
36 K[ T-72. SECHIEIC LV T BEESDHIEEZFMILI-E 2 A, H—DE
— 7 DB, Ma=9600, M,=14500, P=2.08 THDHZ &N bholz. 77
T A MEEITO T2, ZOKRY ~—% Ki\fE o TEMPO f7/E£ F 110°C T 12
MNEA L 7=, NEVEIC AR Y ~—Z2HEE L, SECHIEZIT-72& 2 A, B—7 MK
SFEMNCZTZ P L, Ma=3100, My=3300, P=1.15ThHD I LNbnrolz.
INBORREY, JFoiiongd 7V v KR Y ~—ILFig. 1 IT7-T L5 7T
Rp-B =)Lk ~—ZHARHEN & L0 LI 3~4 O~V F 7 o v 7 iEE%s
BT E0nbhhote. £z, BEARKMER 2 I (LS H TRBEOER T 7
EZAH, B )L REBEEDL LT, v F Ty G R F F
RY AF LV HE AR ITHIE T

XHMD<I)T EbbroT. XTF i i

N7 awror 3 BRI~ _ >§ }Jﬁw

WCEZDHZENTE, AF L LA

IZH 4-E= P UBRIW p-7 e i

:z:zxﬁ‘l//d)ﬁﬁﬁi% , AF L "Li?;::;::::.:';"' ik 3

/77 ) a=hkY Lo EAMNAEE e

ThdZ Enbhol. R -\ L
DX, Fkxp_XTF e

=R =D~V T T { , »Gm lvjvi\

v IR TF R/ = LR < —- S

— AN
A 7 U N ;Fﬁ Lin—EBx E E/j Fig. 1 Conceptual scheme for the one-step synthesis of
RREDBAZS TR BN L 7. multiblock peptide-vinyl polymer hybrids by NMP.
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pHIRBIR G & L ERUNEREIZ K 2 BFEEB S R T LDEE
A RiE, xR B, 4 ﬁﬂ% A K&, B =mA
AR B T B T2 TR

E-mail address: ashioi@mail .doshisha.ac.jp

pH IRENE T, FA7Z B DA TIZ DNA 23— MEEMND T 2 b oA Ui
IS T 5 & X ITbhTWa. £z, pl IGEMERY ~— LB b
5:&K;D,AD%@@W@ﬁ%%%%%«@mﬁﬁ%igmé.:@kbm
, “EhET DT LW IO BLED DRI RIREIN AR AR Th 575, THLETIC
%&ﬁtémfné?}&fpaﬁ:jﬁ% 72 pHIRBI ST, BIRTIE—ELEELRN D
DL, AR TIE, IREXRKEWE OO, [A45RTIE 1 B LR L0
pH #E#E it Td B Methylene Glycol-Sulfite—Gluconolactane (MGSG) Xt &,
pH IZIGE LI RS OZ I LY BET 54 LA VEROIHE ZHAS b5
Z LT, pH IREISUS & T2l O R 7e B BB DO EBL L £ D A T = X A
@%%%Eﬁbfwé
Fig. LIZRT X912, MEEOER NV EZ RV MOFLICEHREL, 2 OJFEH
_%@ﬁm@m%mbﬁ%u%@ﬁmmi_ﬁv4/%ﬁﬁ%ﬁwkﬂ%%€w
[ZiE pH EFSR 2R T HfEE T NV U AEEA S R RS T
BIED LIRS NVOMRE Y 2 Rife A EE) U7z, @i o oo i o PYES
MEIRFBIIRICE > TAMHML LBIZRT D &, —xfoa— WROXRNIEEL T
BY, ZOXED, XSS, WEIEESD Lo, — T, Fig. 2 1Z7RT
L 20T, MFRERIEIL T, —FHOXRA K E < 72D & R E Wi~ 23 &h
LTWe. T7205HMiEILZ OWNEXHGIC L > TEET 5252 61 5.
RO E L ONAFTIRAT 4 v 72 ROREEDTZDIT, [REROFEKRT L
WICEBMAZE X, EBRKISEFT=~v/LY gy LTEALEA LA U EE

MK FICELS &, ZOW0Zw Ly g 3T oA LIERE R LT,

Fig.1 26k 7 L OJE Y % Fig.2 MO
EET A A LA BRI PEDRE & TEE) T [A)
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KBEEKZEL D) VIBEAY YA T U BIADHE

IR RS - 0AR0DD - AAASED]

AR B LA 2 7 S AR R

mmatsumo@mail .doshisha.ac.jp

[ ] A A R EREE P I H S % O AW SR, ARRFNREEIT I
R SILTWRWA, FTHRIGEIZA A RIET TRIET 5 Z &M BN T
W5 . F TR TIE, A4 A VIRIEORY 7 VA~ EEE RT3 2 & %
By E L, RIBEAEKREICE 5 Y IEE PE(phosphatidylethanolamine) &
PG(phosphatidylglycerol) % & ¢¢ DPPE/DPPG V VEEIRAE X 7 VEZHWT, A
TR D Y ANEE AT T IV IKEEBGR DG EAREL (logPuss) ZHE LTz, £z
DSC % W= A A RIRIC X B 7 L OFIEBIREE DZALIZ OV TR A &
— T4 5.

2R O35 %2]

NEPAN . .
DPPE/DPPG JE& Ltk 4:1, 3:2, Table1 log Py,s of ionic liquids

Ll ST NORRSIRA AR RYD)LiR & H(DPPE:DPPG)
RIZE T 5 logPu s DHITE RS H L 4: 1 3:2 1:1
Z Table 1 (TR LTz. T=F [EmimI[BF.] 9 49 238 2 44
ZEETDHE, 41 O)/\“:‘/\?,/l: [Bmim][BF.] 949 251 206
T T H 2 OT L F LN HmimlBF.] 245 934 238
£ \BE ElogPu/s /IS <785 [Omim][BF,] 233 2.41 -

Hmndho7-. Znix, 7% [Bmiml[PFs]  2.47 2.36 2.37
MBS LD XRIEFOLDIC L el 24 232 2.25

SEENHD LIZEEZEZ LN
5. Flz, 41 Ot E S DX T 7 L IZ-D0 T [Bmim][BF4] & [Bmim][PFs],
[Hmim][BF4] & [Hmim][PFe] O 53 BlfR % bl 3~ 5 & B 2 b BAFR 3 72 o 7
ZEMD, BFAFA LT TR T =AU b XU I NI EN TS EEZD
N5, 3:2,1:1 DD RS 7 L ~DSEUREIZ SN T, [BRT =4 > & Hi>
A T AR 4:1 ORRREE DR 7 0D X 5 I NI DR o T2 2T,
PE/PG D~y R NV—THOMAEERNT =4, hF 4 OnllicwE%2 5
2Tzl EEZOND.
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KA F B AFTOPYP ORXRETAFIIR
AR + /NPT « KA + \SEAEER + SRR
DESSIPNCS R S T R N (e

E-mail to: yokimura@mail.doshisha.ac.jp

[#65] & DHEDA A AL, B OFEERK LD & 2 X7 B 2 E N IRAF
TEDLHZENABLINTEY[1], EERSFOWEL I T 5 L CIFFIZHBRZE
BRTHD, LPLRNRL, 20X A T AARIKFTO X X7 F ORI EE
3 T8 OFERHL & D K5I D DT OV T ORI A TV 72u, BT
7% ClX Photoactive Yellow Protein(PYP)D Y41 7 /U is(Fig. 1) & BEM T, B
JEREERLBARE 2 & DED G IEAAIREE DB WIZ O W TG 21T > 72, PYP I3
) D ETHEE ONI EDL X NI ET

Fig.l O X 95 2% A 7 VISR L, pB ik ms-s pG hv
RN 7TV U TIRETHD EnbiuTn W!
%o REBRTIE, PYPE2Y =0 LG F A )

pB PR,

EVVEE KRBT =oAL

{K (choline dihydrogen phosphate, [ch][dhp]) % 1ms

50 wt% i ToPi S ia iR L. € DI FAIRRE pB’ PR,

RGIBRA CD AL, BIIIUIEE, B Lot photoyele of PYP

K OB RT3 IR L0 IE LT,

55 & & 28] CD HIEDOFEE. 50wt% D [ch][dhpliA#& Tl PYP @ pG IRREIX
W OEEAIR EFC X D78 3 TS A R> TV D Z e STz, 2 O%
TROMBPEWIL 2 E L= L Z 5, pR—=pB ~D IR EHA 25us FEE L 720 |
KEEE D L RNISHEEEZ LT 2 ER™0h oz, £72 pB—pG ~DE Y X
JERIE 20 ms & 4s D ZODIFERTENT D Z LN proTc, EHIT, @R
R AEIZ L DMNEN S WH ORI TIFEA U Tz pB IREBIZ BT 5 K~ Y
v 7 AREEDORRENBH SN T RN Z ERMF SN EENME O, A4
IR TILZ RV EORLEDPMA LN TND Z LR ENT,

(7] PYP I3 ER K7 OSFG EF 2z, HERE T BI#, @fERIC K-> T
LW Wb E AW, ZZICHEERT D,

[ 3CiEk] [1]K. Fujita and H. Ohno, Biopolymers, 93, 1093-1099 (2010).
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JO UM A UREPORELGT O OBEERE

R \IRBERR™, TR, AREST™
[T AN 7 R 5 = N i NG a2 B = | 55 =0 i S =X | s o7
cyjc1701(@mail4.doshisha.ac.jp

B LT IEDIRTH, 7 BENPT) KONTAERNTHEITT 55D
HEARWRFEIEDOOEDTHY | kR4 REFHEREO T T PT RISHREDEH7e550%
WETLHDONEND T EITIEF IR, T2 13, iEAS A2 AT 5L LTl
FERE NIRRT O TODA A RO T, 7 ah A4 A (PILs)IZE
HL. PILs HIZEHBITHEE 53 1D PT Rt Z M T 50 A 6D TE 7, PILs (SRR L
FEOFREIENOE LS IV, DTFF AT Re72 7 a6 2 D& R 3, PILs
HE N7 abr ZBIK BEEARLI209 D720 — B /KIETE T S 1T B2 DR
B — VAR PT RUSH AT IV AN TED,

A CIE, BT =4 D725 3 D PlLs ([N222H][CF3S0s3]
[N222H][CH3S03] . [NaxH][CF:COO) & VY, Zh b
DR PNZIBT DT T /FTh—=n0D PT X AFIVA R o o B R
(23 B Uiz, 7 /7 F 7 b=V 3R FK )72 Photoacid T —4’
B, ZZTIES5 T ) —2—F T h—/L(5CN2, pK.*:— oN.. CN.,

0.75) & 58— 7 ) —2—FT7h—/L (DCN2, pK.*:
—4.5) ZHW=(pKa* I ZhE IR BEIZ 35T DR FREEE
30, Photoacid (FhELIRREIC I TREFREERE A [ 5-
TAHD  wHEARXT VI T FREGEE L
722 OONNURREND (Fig. 1 &8, 22 CTHix O
PILs UZ BT DT T ) F T h— L DREE 45 il Yo A2
JMVERIETAHZET, B RIEIZI1TD PT b4

*.. Fluorescence
o : X
ROH*

T

Intensity / a.u.

400 500 600 700

AF IV AESPT)H PILs DT =A L OFEEIZL->TE
DI T D FEm L7,

5CN2 T i [N22H][CF3COO0] H* T, DCN2 (&
[N222H][CH3S0s].  [NaxH][CF3COO]H C ROH*{A
RO AL TR DA RY R EHl S
7oo Y *RIIOKER S T OMFZE TIEH &5
72 AT HRARIZRFA O RS T A & e
LTW5 EEZXBND, REISGRENART
NV OFERR 7R AT OFE R Y *KIX PILs DT
= U DNEE SN O ESET T F BT
DT LTS TAR LT RO HMRET =4
OB L O Oa T Ly 7 ATHD
Lt 7Z[1], (Fig. 2 M)

[1] J. Phys. Chem. B 2017, 121, 6042—6049

Wavelength / nm
Fig. 1 Reaction scheme and
fluorescence  spectrum  of
cyanonaphthol. (R= H: 5CN2,
R=CN: DCN2)

Fig. 2 ESPT scheme.
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AAVRRKICEREICAE LI OD—XDOECHEBEIRR
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FESHRELT !, &RET 2 &R

E-mail address: taendo@mail.doshisha.ac.jp

v m— X TAE MR EED FE RSy Thd D, HIER BRI b B8 ITFAET D 4K
@ THY | ZOmERRITFHE TR DO EBICEB N TEHE TH D, Ik K
DFEREIL, B0 —ZADEWEANETH 203, HFA A ki & FHIN S il
I TIRAERB DI D WS D20 EiREICEV T — R 2RI E L 2 LN
BINNTIe o T, WIRA 1 = X K% BN T B 72121, Z OETEIRIE DR A
WML 72D, AWFETIE, TN E TRIEEN DN TV o 7o, &k
IZER L. ZOBMEREBEZHA LT HZ L2 HAE LT,

T m— REMRE A A IR U TR B UE R 72 1-ethyl-3-methylimidazolium
acetate & VT, i MEE /L r — 2 (Avicel PH-101) ZhE 4 7B TIRA L.
ZOWFIREEZ X MEEIEIC L > TR Lz, £, B EFRR 71 77 4
Gaussian09 z VT, 70 F LUV OBRZ R D 72,

5 mol%inHENm—RREZLZ LIF TS & X BHEGL S Z — 2 D/NEERIC,
TE =R b A A RERICE R LW E =2 BN H B o7, BT 35
mol% xR 5L, 2 2OE—7 OHBIBHER SN, EHEFRHEORR & OF
BT, ZOH LW EIREEIX, Figure 1 |33 L) & ChH D Z &N IRIE
SNz, B, 7= e —REHOMIZA VAT Z & T r —XDOKEE
Ea KB EGTRNT (T =488 >— MROWELZTERR L, £ h FF
v I LUK BRI K D A ER ST BIREE TH 5, ZHd, miRE
IREETOHRFIEHT HMETH D,

T = waE R TREDE
BRZAT - T2, ik R I T
acetate &[R4, 1 LV JE Wit
DRIz, LvL, BRI,
T =AU ORE SITREFIL
TBY, 7=FiCL->THEA
OIS  AHAAERDMFAET 5 2 Figure 1. Schematic of the structure for

ENA BN T2, cellulose/ionic liquid at high concentrations.
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L—HRHIZKS IV ORFOEEMBIN/ NN —2DERK
BN L), WEERMA, BHET, fRrE0LA, HallE /s, &)
A AL R R e A i R A IE R A an W BERL 2 T ==
E-mail address: yoshinohasegawa.doshisha@gmail.com
[FE ] AEICBNT, 77774 MRFEZIEBS Yo ¥ ) —VERIZ L —
PR LIZBRD 7T 7 7 A MRLFOIR DN Z i ~TRE R, iR &k OIS
([CIB W THECIR D JEIA 22 BRI R R Z — 3 U D Z &I /R S hvz.
[2BRGIE] RARDBEDO L ) — VKR AN T AT —RIZT T 77
A PRI 2R S, KGNS =Y 532nm) 2 A SE2. © 7 A
AATRT VAN A7 v A a—T7EZ W TKET A RO EJ7 A7 &gk L,
Imagel % VN CBIZHRE R 2 fiftr L7z,
[EBRFERLEZR]FE 1S, ET T ATIZEDBIETIE, V—FE2HRHFT5Z
LITEV T T T 7 A MRAFO—HAWEAD em A7 —/LVTHERTE 5 2 &5
RE T BRI T O L — Y RGO EF AL O R E L, RFEERSEA: T T
X —VRGLED O N TE & AT 2 53 < 725 2 ENH LT
ST, B2, TUAN~YA 7 B Aa—F X DEERTIE, =% ) —ADNEEN
LAREET T, 77774 MR —EMBEOBR O N7 — o L
THEY, MiAKTIIEREN T RN ERF L RS =(Fig. 1). £/, 2o
B NS —  DIGERCRE DO =& ) — VIREEDBMRT 5 2 &3 5 A
([Zheolz. Pk 2 OBIRIZBWTAELERNE, 77774 MR L—3
EWNT H T T F ) — VKSR DOIRE % L5 S8, L—VREEND D
PREES TR ERRE DRV IC L W RERNENECTZZ LB ERE 8-
TeeBZoND. AR ELEITED D Z LT, L=V & {7 Eok 7 4 IEHfh
TEAN S D &V o 7o BEHAT ORERIZIRN 2 Z L iIfF S 5.
@

‘e 20mm

Laser mump RS S50

® |

2mm

Fig. 1 (a) Bird view of graphite solution. (b) Enlarge view by microscope.
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BICREYT HEEREIFMEDHEN DM -EBFOTEDFEN-
RIg BERE, B Ounbh, JBE B, Al &L, S A

[FSHERF RS AAmEREIER MR P sE =

E-mail address: ctuc0054@mail4.doshisha.ac.jp

[#2] FICET A2 TIINRNT =27 MAREBRENTWDHR, — T,
b s OB NBEICERBRR S 72T 28 OF#RE LTEZEL TW Db Tldi
W2 EBH LN ESNTWD, BORMEROE ZIXE AR, SLMECHELF
M ENZON, HDHEEOREME CHERMICESOHBEE -85 & R
IR S T2 BADBEE ICHND Z DD D, AT TR, vz R SR
PEDOM & EF L. H- el & BRI X D GORHl 2 A 72,

[F28R] A AV D ARRBHBGE, DBIFLICE > TIBG L7 40 Hz D S A
DEDEEDE N W< DO o 1253 2 R SR R O L o 1
WICZ DRl L7, SETICH T2  BEEZ X (D& LT, BORHKE % time delay
map X(+0)-X(ZT77) IZEMT D, EfX(+1)=X OO LAEEEE Tl
TEIIC T 27 — 2 WOBDRY A3, K SRR EDIN O RE & 72 5,

[F5R & BLE] H oW DRI « 12X L. A BRBAGL & D B Clin &
(RF[E SCHERI R DAL D EE S ICED R BT, RIS, t=T/6 DL ZI12iX
ZNRKE L, WE O time delay map [E[X 1-a, ¥ 1-b IZRTHY THDH, —HT
B2 2R /NI =27 MV TIE, AfRe DRRCTHRARZEIT R OR, A4
FIZE D, FOEOREITNT =AY ML TIERDILTW D F ORI ZELD
N H Y RS R E OB AR BIR LTV D Z LRI E T,

(1-a)A #RBH A% (1-b)D R )
- 0% N AR
= - i 2 ‘ —D#RIPTL
3 = N =
E. i V7 E.j_f. I
® = | a N | Ee] NNWLL L
52 i '\T N \ :‘/ g 60 v L\\ }U \ // \V\/Aﬁ
= = A\WaN ' & VW W\
> > \ V

84 |
0.8 0.8 -96
0 700 1400 2100 2800 3500 4200
08 X () [a.u.] 08 038 X (@) [a.u] - Frequency [Hz|

(1)Time delay map of (a) A string, (b)D string and (2)Result of FFT
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%ﬁ%@ﬁﬁ*¢f£hﬁﬁﬁﬁ%ﬁﬂ@&5F%ﬁ5#
BT, HavE— M

ﬁ%&ﬁ%éﬁ[ﬂ%ﬁnﬂ
E-mail address: kfkf11111@gmail.com

IR/ RS/ S T MR AR TR A e BRI REIE DB S LD DI, 1 DD 431D

HIZKIZEINGe ooy (BIKER) & IZBIge Ty (BUKER) ZFFo L5 5 Kk
PERI Gy OMEE (RBUENE) (CEH 23 & 2, SEiEPER 5 13K & o Fmak )
MW TFF B0, FEEEAZMZD 2 EICEVKREWMRESD X H1Tk2 5,

—J7. BoaIE, K/ BBEEBHE S RIC THEHIR e ) (BIAKYE & BiKMED A 4
ZOFERFOH) NaBPu 225 Z & T, WEEOMEMENKREL b &, T4
THEEDO L) BRBENFREIND Z Ll HAKRARIZKH T 2 S miE Az

ITWESNAELDZ EZ2RALTWAY, Jebh, NatB X O BPhyid, K/FH
BIABHE A R ICB W TRETEEAIOREE AT 25, 20T Lnb, NatBXD
BPhy & ARSI DOIFFIE T T, KPP THRIENEMER DO X 5 @252 L 13T
HIND, ZOGEREMGET 572 DIZ/K/NaBPhy IRGW ORI L OV 7 H
1WE AT,

Figurel (37K/NaBPhs 52 D E R THIE OFER TH 5, 300mM LV & EiRET
NaBPhs Z AR ST HRMIESNIE L A EZL LW T2, 300mM A1 (2 Ff R
SBVRBENFET D ERBEIND, BICHMEFRERAEIC LD | WROEH
WG Z T & 2 A, FEHRZREIT R mIEMEAI O X 5 ICRmICEE ST 5 2 &2
o Tee —J7 . A FHETHGEL & EEERRNE ORE R HI1E, 300mM Bl EO
NaBPhs Z M2 72 5HCBWTH ., S BAVDOBRITHER TE o7, YL EIC K
D AEPIR A T R TR AN VMR 2R L3 B b K TE2IC A U ZEE)

T DT TR EBRA LN ST,

[1]1K. Sadakane, et al., Phys. Rev. Lett., 103, 167803 (2009).

=) -~ ~
N = n
T ¢

H

-
=
T

n
n

. Su’rfacc Tension (mN/m)

h
=
=}

1 1 1
0 200 400 600 800
NaBPhy(mM)

Fig.1 The effect of NaBPh, on the surface tension of water.
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Fa TN ETIC, ABEEOKIEIRIC THEH7ZRIE ) CRAKIED A A2 & Bk
YDA F v 2 GOEROE) ZMA 72T, BFtEoEmn A VEE (Inm ~
10um A7 — /L OFEfEREE) DNEBIINCER IS Z E 2R LT, FlxiX, K
& 3-methylpyridine (3MP) DIEAEHRIZ NaBPhy (Na™: Bl/KIME, BPhy: BKME)
EMZTRAEWIR CIE, JEE Inm A7 —/)VOENERR S 3L, Z3058 10nm A7
— VORI CHEET 52 LT, ZEF/NMUREES BRSNS, ©

ZIT, INLDBEIKIZEIC [HIOWE] 22 Th ., BRIFIE O EMED TR
7eivd O THhIUX, ISHE THRIHOAEEMEN RN D, £ Z TAMZE T, H0/
3MP/NaBPhs DIRATANZIZ NaBPhy |25 L Tt O & FF-D PPhsCl (PPhs™: BR/K
PE. ClBikME) LW A2 5 Z & T, ZEBE/NMIEEENZ T 5B % R
AEL7, 1 (@) TR L7eHMEF/NAEELORE R D& . PPhyCl OB L 0 ¢
kOGN EN, V77 a U R — )V TORBIEORENRR S N, £
1 (b) 72°5 PPhCl DTN L - T, AREAELEE GMP) OEMRS R E S Z & A
OIEOIFEL ENRREL R | FEHEPANL T Z ERRENT, BEND
PPhCl DFINC LV A A2 LI DA A B DONT o ANE L, FHEE
BEAR DIER S D I E 2SR EE L TV FAVR ST,

.
3

b}
TIJIVID
FIIIIIF

(El) 10 (l))

IDID

L..h.hh
88866060
s3938s
Zgigiiid

NaBPh,, PPh,Cl
———y

[(em)

- = . NaBPh
il T Y Copnaci= L ROT | HDO
e b Sl Y - omM A M

10" u““‘; =~L\3\:::--—’.~ A SR 4

x

6 4 2
'H chemical shift (ppm)

10"
QAN

1 (a) D,O/3-methylpyridine/NaBPhs (Z PPhsCl Z ¥ L 72B5 0 SANS DF#E#T,
(b) PPhyCl #2E 0mM & 10mM DFRAVEIL D NMR fi#AT o b,
2% 3CHk (1) K. Sadakane, et al., Phys. Rev. Lett., 103, 167803 (2009).

100 |- N . o Copraci= M
L e, Ea 30mM -

M
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/JI /JI lﬁ%[i)]ﬁ:mx*&m\v"r 9 D:E_Q_*ﬁﬁo)gﬁgf
-“BBMREIZKEHEE-
A ER ”AjB Pkt fask, BRI, &), BT iﬁ#ﬁﬁ\
SRR AP IERATER A B SE

E-mail address: tm.sciencel108 @gmail.com

(&S] Fex OB TV —7 Tix, FRmlEtEA 2 & A BV CHE I EE
ZEINT 25 2 & TF T AF v 7 ki (PE RIT) 2NEMO HLENE I OSHTS
BWT20— VOANIEHZEZ T2 2o LT, W EBURIERT
I, FIER DR CTEMIPIR AL S & TEREIT 72, 75 & PERKLFONEAER)IC
AN R BT

[FBr] Fig. 1(a) ® & 5 125z mih S ¥ 7= Eia V=R Rk, 7=
TR EIEERE By ) a U A A VICEREREELZ M, Fig. 1 (b) D X
I A E KT NS E) X H 7 & & OlFE T O PERL - O A fSES) O 281k A 8
2T

(AR & B R] BMOBLEALE DS IEARYE IO A0 T & - 7= RF X PE KL DN
JEE) D53 T fw:ﬁ%xﬁ’rﬁa%ﬁ& A UIEM Ao B 7= Fig. 2(a), (b) IE
MAERO AR A AR E 5 & AW E 2 IERCR S T B8 S8 5 01
BB THMIZY 7 b Lz Fig. 2(c) 7z, HEBEYO AR ERNEE LA S
EAR, AR &AM ) D PE KO A AL BB LT,

150V =

Fig.1 (a),(b) Experimental setup  Fig.2 Rotaion of plastic particles.(a) electrodes needle type.
(b) Negative electrode is on the left side.
(c) Negative electrode is on the right side.

[1]M.Hase,et al.,Phys.Rev.,74,046301(2006).[2]. M.Takinoue,et al.,Appl,Phys.lett.,
96,104105(2010) [3]T.Kurimura,et al.,J. Phys. Chem 145,034902 (2016).
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RALZSHE, PATEZ, FHFOAK, W)k, fIRE5L, S0 —

[FS R A m ER e R BRIt 7=

E-mail address: ctuc0037@mail4.doshisha.ac.jp

TERDOTFHZMIEIL, TR LI 2 e P B TR L, Mla-PE T
BB L UM 2 39 5 2 & AMEER R FETH L D L, BRI D
WrTh v, EEMRIBIEICE SR, Ei, WO E B EH L oxR s
B, WHREIZL > TR R R L5603 00 Vo tMERH L. 22T, 4
AT, 1EROBKFEDHLLLT, KVEZOBMFIENRODLNLTND.

AMFFETIL, HHE~ U 2 OATIEALRR Y A IR 2 HUIN L, J8424 2 OO~
S — 2 h EEICEGINT2 Z & T, i R BERENEORRE 2 BE . M1
(ZAREME > — B ICHEERS SRR Y T ORIt OB R mig 2~ 3. £z, (a)
Control (&% 72fFlg), (b) Simple-steatosis (HMiARALAT), (c) NASH (JE7 /L=
—/VHEIFR), (d) HCC (IFR) TV, WEBOEITITIIETSH 5. 1 &b,
JRAEDHEATIZ OO EII I L, 2 OA b3 2 A A b/, £ 2T,
ZDOOVEINAE — o DR DT 217 - 7= 1 OBIEEGREZnELA
BIZTEEL, Nw: BEZBA3E Np: BE 7 B EZRE L, Znb x4
JRRBITKR L TITWY, BE 7 BAL OIS 2T 25 2 & T, FREIZEIT 500
Nzt L7z, 2 [ZOUEINANE — BT DS OTRE R 2~ T, fif
i 5 L v, Control, Simple-steatosis, NASH, HCC OfEDY, ZiE 41 0.19, 0.23,
0.24, 0.31 &£72 0, HEEOHEITIC O, OOEINERD OEBELAHEINL Tnd Z
Lo ol £, {EROBMBBILRIC L 22K FETITHO#EE LW S
T2 NASH & HCC IZB\W\WT, AEAKYE 5% THEAENRD b, #fkblF
DOVHFIN ARG — o ZEBETIZ LV ER(LT 52 LT, ODOFHN A —%
FLWEEE L LIS RO S VRERZE AT 5 Z ENARETH 5.

X HEEFIR 01843 AEHET) & DI FEMFSE
¢ International patent (PCT-JP2017-026690), Japan patent (2016-145435)

(a) Control (b) Simple-steatosis
B2 ] [ | , et

0.40

030
025
= 020
= 0.15
0.10
005

0.35 ‘

Zna

Control ~ Simple- NASH HCC
steatosis

Fig. 1 Cracking pattern on the slices of Fig. 2 Change of the parameter of area
mice liver as the result of stretching. ratio for different pathological stages.
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BRI KESIEPIZ NaCl D L D g a2z 5 &, BRE LT[ A 42 -faA 4
MEBITHK 228 2R L, K EGRIBEEOMRSEEZRET 5. —J5 T, Gt
L7=A AV IR EBIKYE & BKPEZ 7R3 HE NaBPh, ) #2012 5 &, IRAIRIR
DI ERIRE LI LV, ZEIE AR T VRS, 5 miEE O K 5 2P
BEEREENER SN D Z E RN ho TS VY (Fig. 1).

ARFZE XA BRI K AR IZ NaBPhy %00 2 72 IR AVATR PSR S U D BRI A b
JEREE D T HAE M (Fig. 1(a) X5 L LT\ 5. Z OfkfaIE NaBPh, & GHYE
BN 11 AL TVDEHLDEEESNTWD., — T, B FERS, bR EDON
R, ST AR OD A B = X LT BN E 7o Tz,

FZTHESREE Z T D NS T D200, ByR XRREPTE & 'H MR 5217 - 7.
MR X BRIETE TIE, NSO Z BN & LT 5. 'H NMR {5 T, IR ORE
FRHLZFRD Z LN TE D, £ 2T, M aBRE LTCIRA IR O 2 HIE L,
ML HERDZ T, EOG TR ENTEITRERICEIL LT=ONERD S,

R XBREIPHEIC X 0, S O SR ITIRATEIR T TR S U7k b L iE 7 iR,
HEEER, EFEROWT NN THD Z ERNg0oToh, vl Bikahiks % [F
ET D2 LT L2 o7, RS Z AR L, B d X REPTEIC L0 i3 25 %
Endh 5., ZHE TIHEGEERT TR SN DM OMALLIL L 1 1 EHEE S
TW22%, 'HNMRIEIC LD, MR OB EIZ L 0 BZp 5TV D 2 & A3
L7 (Fig. 2). Tl <, fidn &2 it L CHURLE 2 GIET 2 B B 5.

10 5

90 p

Fig. 1
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Fig. 1 FRFPRIMEfEHEE (a) i dbffid, (b) 7 A Tk, (o) 7 Vs, (d) % 50
Fig. 2 JREEZARITAE D K db OB L2 (L (BRIl 2, 6-Lu ORFE /7=, #tdh :BPhy D HA %)
HEZHL 0 1) K. Sadakane, et al., J. Solution Chem., 43, 1722, (2014).




FIEAERFET ) A A A 2 AW GE > 2 —
FLACHEMS DRI AEIRVE D 72 3 D43 AL BT 0 B R AT K )
2017 4 pRARIE R

VRTSFUENSIVRTSFUIZES
DNA DERIBIE & EENDRE D LR
FEARERSE, I+, Halll 8, fIFEFEGL, )
Al AR R AR B A i R R 2 e R E A LR A JE =2

E-mail address: kishimotodoushisha@gmail.com

[BE] v AT T7F U iTmOHuUESEEZ A L, BN ABINEHE C L2 5%E
ERIZLTCWDIAESRAITSHS. —FHT, SMAKRBRMEAKTHDL VTR TTTF
B AER Z RSN ENmbnTnD. FIRARIOE F~DIERIZ SN
TIX, EWORNBE), Mialgs, MIRNTOER, i ATEESE LS
DOEIWEM 2 EZ2 < OMENRH Y, ZFNODIEHAD=ALEZHLENTTH72D
12, PIRSAFIRZ DA HIIIAN TS ) LA DNAIZ ED X S IET 5 D)% in
vitro R TCOEREZEL T, MWATLHZLIFEERREER>TWND. RO
L DNA & OFEAEH O T, B0 FWOR G e 80E H b E TRk
£ (bp) DS DNA Z W ZAFZE3 H100C,  100kbp LA D44 DNA DMEL IR L
THFEDHE ATV, 2 2 CTAMZETIL, EH{DNA ThH % T4 DNA(166kbp) %
HAWT, YATITF L RNTURATTF LD DNA O E k&S L BERE~ D
B L, AT EEHNET 5.

[32BR] AREBRTIX, VAT TF UL RNTURTTFUEMNT, in vitro T
DB FFHBERITINZ, FHDINA ZHW\WTOHLBMEERL, Soim A7
— LV OREIEBLEER CD A7 FVIIEZATYY, FEWIZ L % DNA HEE ~D 58 4 3
T L.

[F5 2R & BRI B I BLFER O

1 e
, ) o B a %O ...............
FERNS, VAT TF, T .% XX O Tttt O o,
o — N . o T o)
YATTFEBITRENRELS &, "
ets Y — a-0.004x
RBHIZON, BInTHEBZMS g y=¢
. o0
Tfﬂﬁ?UL’Cb\E):&ﬁibiﬂof: Lo0.01 x.'-x
. - Y . o '*3 X cisplatin
*77, ZOFiHE % semi log DY 3 y = 0.025x o transplatin
Z77my b5 EEMBREIC 0.001
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[2%& k] [1] S. Komeda, et al., Inorg. Chem., 52, 802(2017).
[2] Y. Shimizu, et al., Chem. Phys. Lett., 678, 123(2017).
[3] Y. Yoshikawa et al., Inorg. Chem., 50, 11729 (2011)



FANT K SRR R SR T AR X b 2
R B EERED T2 D AL ZE KD

BHFEHL B K
201 84K - FRMES

mEIarS52 - EHEgH

20194¢4H20H (1)
FlEtt RZRHAX ¥ 2N
HEEAR KD202 - KD204

F&EtLRZT ) - N F TS AR5 —



P RF IR ERBEREER
MR EEIRED OO R FILERMOFMFENRIKI 20 1 8EE -HEMERES
I ASHKRET/ N AT VATV AHAREZ—
F#EBR: 2019548208 () 1081708
FMEISRT : REHAZREBDS v /AR EEE2025&LU204

MERERES 1 [10:00-12:00] HELEKD202
B DS ottt v 2 —F  INFEEA

A1, LI X DM - VT R~ X — RO

Hel B (RS
P 2. R AEET COWE D T OBES © A 4 U HRIED DT T VARIEME A~

A KRR (R T)
G 3. AN ADP U iR 2L LEESE PARP-1 (2 X 5 DNA &1 —Trp 7 L [EH) 5y - [#

FHEMERICEE S DNABIED 7 4 — RNy 7 it —

A ¥ (Rl - KK)
FEE 4. NADRBESTERNS T Iy v T B OV T VR

HE ERN (O FRSEITZERT)

AUN—2 (SC6 22, AE)
HERIZEES [13:30-15:00) HEEEEKD202 B B
s THILEME O R U X AHE RS 0 T A

sl o JURH Faok Jeds GRUERIFSLIE R « 2%)

MEMERHRES 2 [15:20-17:00) HEEKD204 <KXE2—HEHK>



RRE—HKREE—E
Pl. S AMIIADORFREREE T DNA Z BRI O+ 2 I Es R o B %8
AR - B - AR BE - /NFEOA
P2. FHAE A% H ) &9 D ZERSE AR DAL S
M B - A - TR R - AR ORE - /NSEBOA
P3. fHARN AT LA B Y & % BODIPY EAfigE KD Ak
B RO SS - AER - AR B - NSRFEOA
P4, TINVARFINT I RENLEZFT DT =0 LEEIRO G R & Ptk
FOATEa L « /NSEBCN - A LR
P5. MU T AEEER T HEAD I L ARF LT I REEE
JENTILREE - NSEBON - N RUEE
P6. T VR bE BRE T HEAN I VAR F LT I RESE
A - NSEBON - N RURE
P7. X UV EKEAT L LA EOE T 2 — T OB
FERFIRRSE « /NSFBON - AR
P8. ARN—E{LRFEDOBINMREIC L DA U X LGN
bRz - BERE - BALT < ARARRE - IS
P9. AERINIZEIT B WNIKRME CO D72 E &L DB
E AN - dbRE
P10. AT M 0O s CO i 45 DB %8
SR - b
P11.Spl High 7 o« > W — & 2 X BT I T 2 BRAV G O 33 FE s B AT
e R - SR B - WA - SRR - ARAK
PI2. 2L 7 b AV =0 7 kA M Ui dER A OFEL . 72 b7 I ) 7=
BHT 7 7 A N—FE DI HEHM
PIFREE - ZHEA
PI3. X U RO T +—NT 4 V7B LIz~ LT T a y 7 BIRTF R-K
~— ATV ROKE
PEATEZ T« )BT - R
P14.GFP ZMEET N & T HMBER T F RARY v— - ar Vol — O/ EZ
DFENE
KHEAE R 31T - HEE 2



P15.pH AR CHREY S 41 5 4 A (RIEB) O fiEhT
AR « A RERE - ILARE - HBIFEA
P16. 77 A% PN C IR KR 23 713 8 Hh oD [F) B B 52
SEFHRER - A ANERE - IUARE - HIHFEA
P17. B T C O HoR 1 0 i E)
MiA—B - 2 FERE - ILAKRE - HIHEA
PI8. =~/ a VUV AT LEFIHLIEH LWRT v 77 U N —
HRFEE - I AED]
PI9.p—7 X/ 7 == VT A NT T HNNDGIERED D I T=A A RIRO VSRR
R L - RN EERT] « ARRESC
P20.Photoactive Yellow Protein DA#i&E 35 K UGV A 7 VST B K FnA A ik D
PIES
IR FEe - SRR FER] « ARRMESC
P21 AR YEIEIZ K DA A ARIKTh D & 7 T OR & BRI D7
JNAES - haEtht « ARESC
P22 I & 11 © IR RIRIEIRE D s &
TR « HoLigE—BA - AFF L - A —
P23 Ml o> X 7 m i S~ B CARRR AR E
IR - HaliE B - flEFEGL - 5 I
P24. 58 5% & iR 2 O - A R AR D3
PR - HO3E—8 - fIRrEL - &)1 —
P25. faf B 7 I L 5 X 7 iR 0L EAL
(RS « s — B - AIRFRGL - ) —
P26. &5 83T 0 B A D FEZERIE TV - B & E U K D BT TR
B E - HollE—B - #/RFEGL - 35 IbF—
P27.7F /) @& BRI BRI 6 2 L— DM
JERFEH - HaE 8 - AlFRrRL - ) —
P28 FHIMESA A 2L U F O REAA L L B E — Ry
S - JeliE— B - fIEFESL - 5 —
P29. KU 7 3 v BMEIRD DNA fEE - 1HMEIS6 5 R
AEINEHL - HeliE—B - #/IRF 9L « 35 IF—



BHE 18:00 ~20:00

[FErkhy\AhUR)—]

IERTRERGR ARILEIRERTER TE4ELS8S

TEL: 075-611-9919

HP: http://kizakura.cojp/restaurant/country/index.html

EWEE FHE  wm
| 34°55'51.6'N 135°45'38.0'E

TR % FR

T e Aeraral® mun

Q?;’.»"F’!\'!’l_ﬁigé\i,;\
Q ;
7

=) 5EVEE P VAN /
EU2RIF ”Q ¥ i o e V“ ]
5 °w "o, =7

Google~~ i A
HE R OB EHEDS

Y




FERIFRE 1

HELAMAEOBA ) XLRERKIITOT F L

J\K 5L 12
AL E R R R E A e R VA AR BESE, 2 Ml AR AR 5 52

HE B R I LAME B YR AR IT, HIBRO BESE N BREEEA b~ B R RE A S5
Fa—= T VAT LTS, BEH R, N7 U7 FLIAB LS EEMICES IZEALY
DAEMHEBINA L TWDEMERE THY, FIRE DR D% Tl 22 8Tl UTAREERE
EIAERD, RI=DHNEI RO B IRBREE 2SI NS BR BE A REEN 19| 0 i S M H R, [
ST R RS DAL AT AEL TAEMFANCH EFANTH AL LD LR T —< L7
STETCWD, FE, BEFMEO AR A 13k 2 2BV A LRE 57 L33 e s TRy, Bl
RAE PR DEBEOFREE 72> TS,

FLEADOBE B VX L0 FAKIIHIR TEIZdH DA X A% (SCN) THDHH, T2 IXTNETIT, #
HEZFER A0 & OEFR I CH A X EZLRIEROBE H Keit DM > TWAZEERL (Science,
2001), Bt B Regt 23 25 12l 2 DL~ U 5B AR EERE Th A Z L2 LI LT, S
DIZE & 1X, ZREMESRHII CTH D~ A BS MIAEIZIIAE B BN EEL 722V 2 &, UL, in vitro T
SHEFEE T HZ LT B AMEICEE A RFRE SRR SN A Z E, SHIZ, kL fifiag iPS Hifa~&
V7 ay o073 HZECHOMEH R AT 528, 260U TEE A R H M (b L5 52
(ZBIE T2 | EWOFT e F R AT LT (PNAS, 2010; PNAS, 2014), #E B REEHO 3 LIZTED Rk
AR~ ZEAR R AT TH IR 2 L2 25X LD (FEBS Lett, 2013)(PNAS, 2017), ZiE
THEVHOIL T2 > T FLERIC I T A B RFRE B O B A HE LD D L L2, HiERD
B 858 W~ DG 7 17T LA AR B L CEE OMINL ~ L TREREL 1AD 5 Z LA BT
L7

ARG TIL, ZAVETHE 2 MDD CTEIME B REF TS O R M - R 2 35 480
(2, BREESE I E O BILRMED DA B VX AHIER DRSS &2 sd CTHEZ E 3 Hi 7222 B ML A 2 HE
L7zuy,

[ZE3Cik]
[1] Umemura Y, et al, Proc. Natl. Acad. Sci. USA, 114, E7479-7488, 2017.
[2] Umemura Y, et al, Proc. Natl. Acad. Sci. USA, 111, E5039-48, 2014.
[3] Inada Y, et al, FEBS Lett., 588. 459-465, 2013.
[4] Yagita K, et al, Proc. Natl. Acad. Sci. USA, 107, 3846-3851, 2010.
[5] Yagita K, et al, Science., 292:278-81, 2001
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[1] S. Hashimoto, et al., Chem. Phys. Lett., 655, 11-16 (2016)
[2] A. Yoshida, et al., Polymers, 9, 319 (2017)

[3] T. Yamazaki, et al., JoVE, e57815 (2018)

[4] K. Sadakane, et al., Phys. Rev. E, 78, 046214 (2008)

[5] H. Sakuta, et al., J. Phys. Chem. Lett., 9, 5792-5796 (2018)
[6] Y. Harada, et al., J. Phys. Chem. C, 122,2747-2752 (2018)
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7R1) ADP 1) /R JLIEEE3R PARP-1 (2 & % DNABE—Trp BE O
BIHD FREIMEEERIZE DS DNABED T 4 — KNy o g —

HRAHE -

[FF] PARP-1(%. DNA #EAfH
W(DBD, #igh~7 4 > H— KA A
). H CERfTEE(AD), AR U ADP
U 7R 2 IVABPAR AL) SUSIZ B 5 L
T 2 it BEAE IR (CAT) 2 7 e il Ik
(WGR/CAT)D 3 S DIHENE K A
A U AR BT D LR T
&V (Fig. 1A), 15 % 517 7= DNA
RFERMELY]Z B D DNA L #ES
LiEHbE D, EHRbS e
PARP-1 X NAD*ZfH{K L L CHZ
HIRZBEE & X 7 'E H D Glu, Asp
FBEW Lys FRELNL AR Y PAR
b4 % & 412 (Fig. 1B). PARP-1

B & b RE T oHk PAR {LFEIETH 5 Lys
(K498, K521 33 L OVK524)% PAR {75,

KHEHR - BKEH - fHA LD - B THL
(RIS AL A R - PRI
E-mail address: snegi@dwc.doshisha.ac.jp

(A) PARP1-WT DBD AD WGR/CAT

U 1 [ o INEE P |ESSEEE WGR M catalytic Domain [
\

(8) |
protein | 1,
e whe £
G =
SIS & e
-‘—w : ‘ & 7 protein bt_mnd
PR . pi o poly(ADP-ribose)
\jﬂh'__ﬁT* <%§
)m\j") "f branch M f':f}:j
™

o
Figure 1. (A) Schematic representation of PARP1 domain structures.

(B) PARP-1 creates the glycosidic bond of NAD* between nicotinamide and
ribose followed by the covalent modification of acceptor proteins with an ADP-
ribosyl unit.

PARP1-WT
531 535 5;1 ﬁ 600 80 635
AAVDP: =+ NRYWIFRSWGRVGTVIGSNKL=+ =+ NFTKY

Fig. IB22HH4302% K 912, PAR IFEE W589A

ff e B OVE IR & 4+ T U . PARP-1 X H

AAVDP: =« =- NRYWIFRSAGRVGTVIGSNKL: ==+ - NFTKY

. PAR 1KiT L 0 e & RIEEIC RIS & WaR9F

WEEBMZHTOD Z &I X 0 IEE R &
CTWNDHER RN T BFITHEA L,
sa~vFUoBEDa LRI v a R
DNA B2 G SR OB G L Tnd Y,

AAVDP =« «- NRYWIFRSFGRVGTVIGSNKL:= - - -+ NFTKY
W589L
AAVDP =2 =- NRYWIFRSLGRVGTVIGSNKL=» =+ NFTKY

Figure 2. Partial primary sequences (531-635) of PARP-
1 wild-type (PARP1-WT) and its mutants having point
mutation at W589 site (W589A, W589F, W589L).

ZDOXOIT, 55, DNA B, 7R h—

T AT BRI T % HIEEREIC B S L T\ D PARP-1 13, k4 R L b %

AT 2 R AL EA 2 3 D78 LWAIBEOIER &2 X7 & L THER ST 5,
UTAE Pascal B 13 X BABEMAT OFE R 5, PARP-1 & DNA & OFES 123V T WGR
\CIF(ET DBKIET I BEFE L L DNA & O E/ERINEEN CTH D LI L T\ 5,
Z ZCAMFETIL, WGR SEIICAFAET DEOKMET X/ BD 15 Th 5 W589 IZ1EH
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L. B4R PARPI-WT B X OEFAER L[ U A FEROME TH D 7 = = VIS Z F5o
W589F, MR DB AKMEMIS 2 F7> W589L, & I/ S UWMAIBH A FF-D W589A D jil 28 1
K% ERL L (Fig. 2). B4 PARP1(PARP1-WT) & S8 BAK L @ B 2 PAR AL DU
THRMEF L. B PARALIISIZ BT D) & On—nfB EAEM, KFEFEA. §EM
AR B L OBUKMAR BAER ORI 2 BEAEH O EEMEIZ DWW TRET 21T o 72,
[3EER] PARP-1 WT ¥ > /"7 BB X —ORESE, PARP-IWT 5 K VA4 BAK

(W589F, W589L, W589A) % L /X7 EH D BB LU, 512216 450D PARP-1
@ mCherry il & % > X7 EOVERZIT o 7, RBRE NI L ORMIIENIZI T % PARP-1
2R 7BDOHED PAR BISICHOWT, Yo AZ 7 ay T 4078 X O ~D
L — U % OO R E D B RRET 21T o T2,

[#ER - EFR] ARFHNOERBRTAHD

PAR (LIJEAFT T, = AK LT 0 yF ) antiPAR ) amiragel
0515051505150515 0S1 505150515 0515
4 7 HFVWHC PAR {LX S DB 21T - i
) "
7= (Fig. 3), WT F LT W589F Ti, PAR LLUCTL

L3 ESTT DI ONTE D FED PAR 23V

R L 7= (Fig. 3A), — 5 . NERHR D B AR 84 Figure 3. Western blot analysis of automodifiation
assay of PARP-1WI, F, L, A. Total proteins

Z > W58IL 18 LU W589A DA T, analyzed by immunoblotting with an anti-PAR
%%%%@ PAR Z1F CE 'y kéﬁk é hj« antibhodv(A) and anti-PARP antihodv(B).
N ° FF )~ I\ N
PARP-1 # L /)7 EITKSy 7D PAR 23N L ® Atiiplitiide ®m Decay 1(s)
7= b DR AT (Fig. 3B), KIT Hela il 5 500
Z O THIAENICE 1 5% PARP-1 D% 4 |
IZOWTHA 21T -7, DNA#EE2 5257 i 200 -
HIZ 405 nm O L—F—ZRCIBE L, B 2 100 -
1- 0 - . .

AT 81T D 9L EE DRI 2 & PAR D4

et St 87 S vk

TER L OREAREZ MR L7z, © OREF:, DNA LLEE LT
BB~ ORMREILFRE TH 52, DNA  pigure 4. Different dynamics of PARP-1 WI-
IS DRFBEEIXBOKMED /NS < 72 B2 23 T $i(i?§:?;-a;£ii o1':5 mutants to DNA lesions after
{725 Z ENH B E 2o 7= (Fig. 4),

LI EOFE R B RAEST D4 PARP-1 O DNA FESREIZFRE TH D & PRI N DA,
PARLEN D Z 2125V PAAR-1 & DNAD U VB & OFFEBERIENRE 20,
R, FEBEORD, L0 BUKIEORY W58IL 15 LT W589A % DNA 7> & fi#ff L PAR
{BIGEOHEITNIEE D EEZBND, LEOZ EDL DNABESXY VRV ED T 4 — K
28 7 KA DT EL O 43 F A BAEH O L [RIR) 208 & 233 I B &R 2 R T
LTCWNWDZEERTIENTE,

(5] AX#k]
1. M.-F. Langelier, J. L. Planck, S. Roy, J. M. Pascal, Science, 336, 728-732 (2012).
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R CAFIET D HemAT F OB — RA A T, Fe e o #iEas A LR
. DFHTICEEND b BALNHEE L P —DOARKE L THAIET D, HemAT
FONLIRIIREBIZEB W T S BififEEL A L TR Y | B, CO. NO WTith
BN FIRE Td 2 25, HemAT (X, AR LRI LITHES LIRK D+ & £ DJE
HOT I BREISE OKFRHAEEZRA L CigE L thoc ks T2 L T D
T 7205 HemAT DG, ~LIZBENEES LTCHE DR, ~L 7 a e F o ge
His86 & DRIZKFEREADNIEREIND Z LICL D ~LEL (CE Vv—7, E~Y
VI A) DAL T F A= a CEERHR IS, EORE SLEMRT v b
IZHFTET 5 Thr9s & EER ORI FFRAIKFAREG DI S, T RHE DERR
HIRRRRIC BB e B2 T LT D,

Aer2 1£.679 7 X JERFRIL L D e D R[S LN ETH Y N KL Y poly
HAMP RAA 2 PAS KA A, diHAMP RAA >, MCP RAA L D4H>D K
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AL UDBIBEREINTEY, ~L5H PAS RAAL VUR@BEE L —RA AL L
L CHEREL TV 5, ZHFE TIZ, polyHAMP R A A > PAS KA A >, di HAMP
RAA D672 % HPH-Aer2 (1-384 F%K) . B L NPAS KA A > diHAMP K
AA B85 PH-Aer2 (173 — 384 7%J) OfS M EMEITIZHRII L T D, K
T, IO OEE RIS, Aer2 Ik DFE v THEREIC OV T bk
AR
(2) BRICKYFHFIE SN S cyclic-di-GMP & BB : HemDGC

cyclic-di-GMP 1%, &FE/NT T U T ORA F 7 4 )V AR, FUAEMENME, W
MR EICE 5T 58 RA v Py —L L THRET D, FHTERER
B I Desulfotalea psychrophila FUZAFAET 5 HemDGC 1%, N RIZ 7 1 B 1
EEHETDHE Y — RKAA %, CRIC cyclic-di-GMP Akl & L CHERET 5
GGDEF RAA > EZHLTWD, Zatr v RAL U HFONLTIL, fEFE, CO, NO
DA FIRETH DN, NLIZEEBNES LIS A0S, BERTEME (cyclic-di-
GMP Ak) Z7v9, BEH#LA HemDGC Tl, ~AKR7 v MIFEET S Tyrss &
GIn81 23, ~AITHE A LICMERITKFEM B 2T 5 2 & T, B 2 B IRAIZER
WL ~LRTry boaryT7x A—va VB EHBEL TS, ~NLELD 3
T A= a VLD, C RE D GGDEF K A A v OELEb 255 2 &
TEREHZHIEH L THWD BN, BEZLOFEMICOWNTIEIRER
7k Th 5,

(3) NLt Y —& L THEET SEEHREET : HrtR

ABEE (Lactococcus lactis) 13 ~LEGHKARZEZ KRB L THWD N, M0~ A
DT ETGAT Z LIC X VBB LIV AEFRRETHD, LL, EED EIZ
B A ENTo~ Loy FIE, IEERR R PE A 7o Il K Mifla e 2 R 3729 Milam
D~ LR TEE 2 G 22T T b, ~ht Y —REE A7 2 IG5 HIA
T HrtR 23, Z O~ L EREEHIE O L0 2% 2 #H - T\, HitR XU 7
Lyt—L LTHREL, ~AHEH F T U AR—X —BIaFORAZHE L TH
V. £® DNA FAREIL, ~A0TORAMEHZ LV HlHIh TnDd, +74b
B NLEFES LTV T AR HitR 2MEH) DNA IS 2 R A e 2 B
LTEY, HiR IC~LRFEETDH 2 LICk ., ZOREA DNA fEAREN KD
AU, FER) DNA ) BfRBET 5, AFE TIX. 7 A% HitR/DNA AR, B8 LUV
o HrtR OfEfEE 2 FICE LR L7z, HtR 12X D~k v v 7 B O
(2 & % HrtR OEREHITEEE I >V TR 2.
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[#E]

BERNAAE LTHREMAIN TV VAT TF oot X% ) 7T F 07
EDALEINEEARIT DNA L HEA L, HRELEL CThRB/ABEZ T, L
L, 20O OHENAANTEF M S RBRICER L, A ZREWERZEZ T2 &
MEETHD. &2 T, DAFIEANORSEREE T DNA Z 89 5 & @5 O B
RGN IE I N TS, TIVETHE A1, DSAMBEO BN IEFMREIY H
KW pH ThH D Z LITiEH L, BEFI® methylene-tether B 7 Hbemp O _EZHBE
AR[Cuz(p-OH)(bemp)](Cl104)2 (1)AME pH FHI T DNA DN/ S3 iR G A Hr B A 1
e 5 2 & il L7200, ARFZEClE, bR BIREN ERME LY 23 A
AN TEWZ SRR L, BE{E/KFIZ XL 5 DNA BIL Ul & 3 2 850
B AR 7. A, 2 DOl amide-tether Bif7 2 BHZE L, D _KEIE5AK
3@ DNA B b BIWEME & L ATE 2 R 2 2 R LD THET 5.

[#ER L E£]

BRIKT X > 1,4,7,10-tetraazacyclododecane (cyclen)% p-cresol @ 2,6 {i.(Z amide-
tether T A L 72 BB /7 Hbcamide % BH%& L, [Cua(n-OH)(bcamide)](ClO4)2 (2)
O LT, 851K 2 1%, mER(b/KEIZ XKD DNA oLtz K <{eE L.
Z AUEABL T D amide-tether (2 XV, W@EE(LI/KSE & 2 OIS MRES L2 &
Ezbhb. £l &2 FEE eyclen 525 dipyridylmethylamine (dpa)(Z & # L
7= amide-tether B/ -7 Hbdpamide Z BH¥E L, [Cuz(u-OAc)2(bdpamide)](OAc), (3a)
o Uz, $5K 3a OxfA 21‘/727k{§{fﬁqu WP RRRIZIEWL L= & 2 A[Cu(p-
OAc)(u-H20)(bdpamide)(Cl04)> (3b)23 5 H 41, ZAULHFE R AR L72D T, X
P ERRATIC L DS 2 E LTz, £ OEEIT Fig 1 IRTHRIS, B8N K S
T EHERA A T LD STV DL E T2 p-cresol D 2,6 fi£1T dpa % methylene-
tether T A L 72 BEAF D Hbpmp BT 2 VY T[Cuz(u-OH)(bpmp)](Cl04): (4) % &
B U7, Ef{b/KSRIZ L 5 DNA B LYl %

PEIR1,2,32,4 THEZLTZE 24, 3andicb@ml

EMEERTZ ENbhoT-. ZHd, amide-tether o) o
LRGSR E B ONG. SHIT, Thb I T
DEER% AT HeLa il % V=it gk (7 s C N, 4 N
BeAtiork Z 5, DNA BELIOOIREES B 2 /\ g / ~
SEORITE SRR E N b o T, T ) ° N

DFERD D, O EE 2 7s 8 AR P S
AV, N O DNA Z A bBC Ol L TRl SE 2 7%
BLTWD Z &R ENT.

Fig. 1 Chemical structure
of complex 3a.

[2Z 3R]
[1] M. Kodera, Y. Kadoya, et. al. Bull. Chem. Soc. Jpn. Selected paper, 2019, 92, 739-747.
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[F65] ZivE Tloxix, REIRT X tacn <° cyclen
% p-cresol @ 2,6 {i21Z methylene-tether T A L 72 BE#H D
BN T Hbemp, Hbee OSREEA[Cua(u-OH)(bemp)](Cl04)2 0
(1), [Cuz(bee)](CIO): Q)& BHLL, “H&AMEpH T TN g
DNA DK S RGN 2 (2T 5 = & 28 L=l AR N e=ci?” Npu=gNH
ZETIE, £V V> DNA BIEHEMEDO5ELZ H 15 L T cyclen </,
% amide-tether T A L 7= B AL T Hbcamide 2 BA%E L,
[Cuz(n-OH)(bcamide)(Cl10a), (3) & &k L7=. Mk 1, 2 & Figure 1. Structure of 3.
720, 3 1XmEE{L/AKE(FIE T, pH 8.2 T plasmid DNA
(Form )% 1 BFf CIlEIEE EMIZ Form 1T IZZAHL L, &\ DNA BR{L UG % 7=
L7z, L2L, 3IEEWEKRMED 7= DICHIla z2 Fi 3, Mgtz s S an
o7, FI T, 3B RRE L F - 572D, AR EL, £ X —h
L—2—L  LUTCHEHT A 7 =F > L% Hbcamide |23 A U 7= 858 b
A7 Hbcamide-phen % Bi%& L, [Cux(n-OH)(bcamide-phen)](ClO4) (4) % &k L 7=.

)

[F5 5 & BEL)EEIR 3 2 H VW T H0212 & 5 plasmid DNA OFR{L B 328k 2170,
Form I, FormII, Form Il ®FIA& % 7 /VESKIKENECERE L7, F£7- HeLa il
2k DA MTT assay (ICEWHIEL7. SHIZ3 D EHIc7=F > FLy
A LT 4 AL, 3 LREEEIC plasmid DNA Ofg (LUl & 7V ESIKENIEIC
XD EERL XL ONMTT assay | & 5 HeLa flifid ~OMuzEME 2 HE Lz, $5K 3 2
1,2 XV IE 50T @V DNA BEOIEHEME 2 7R L7202 5, amide-tether 23ER{LTE
MAm EExElwnwzsd. LarL, 31X Hela
MfICx LTt e mS o lo. 85K 3 0
iV DNA B LU EZFF oI b 59 H
I EEIE % 7% S 72N O T A AL RIS & NN
LHiEZON. FZTTx2F ML aiE
AL7 4 WL 2 A, MladErEnmegE@ry o 0
L. ChODRERNG, HEREET GV o NS
R e L VNI AAN
HELTHEDTHY, EHdtam ses VH H N
T 4 ITHRAEREM G L8 VR 5. Figure 2. Structure of 4,

[2Z 3R]
[1] M. Kodera, Y. Kadoya, et. al. Bull. Chem. Soc. Jpn. Selected paper, 2019, 92, 739-747
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HRAMNTEI#R1L % B#I & 9 5 BODIPY SRt AD &L
H IS - A B - KRR - /hSE BOA
[FSAE R R B B TP b ge e S PR 5
E-mail address: ctwd0760 @mail4.doshisha.ac.jp

PO 3

PR AR E LT cisplatin 72 & D F&8ERM A < B
KR ENTWA. Zhubid DNA 54 L, DNA
OERAZAE L CHIELFHEET 5. L L cisplatin o o
IFIEF M DNA IZ b [FERICHES L, MV EIEH %
R, FITC, RAMBROKBREBRED 1 OThLHE N
W HO0 B ICHEEH L72. Ha0212 L % DNA FR(LY)kr AN
EARET 5 SRS IR IC A AR ek s (I D¢ DI
DU AFIOBIEIZ D7D & 2 7=, Figl [ZRT
2,6-bis[bis(2-pyridylmethyl)carbamoyl]-4-methylphenol
(Hbdpamide) Z #THEML 1 & L CAK LTz, £D &%
FAFER[Cua(n-OAc)(u-H20)(bdpamide)](ClO4), (1)73 H0, & )i L T DNA E2{t 4]
W L CmiEthE 242 & 2 R U720 20 85K 1 13 HeLa A% L T
O S N Y A 4 1 o gl B/
MEEAINTZZDEEZ LR
%. & Z TAMIETIEL, 1 O DNA
FR L BT O HE R PN 26 8h 4wk
#5k@,%ﬂ%ﬁl%@éﬂ

K mWEEEFINELE O
at% T ChhrRurorynm
A 7 (BODIPY)BI & L5246 A T
DIRNTERTHL AR 36 &
U\% D :*Zéﬁ@gﬁg(Z) ;5_’ AxX n+ L/\
L7z, $81K 2 o5 % Fig. 2
b e #@2%%mf%@%ﬂ%ﬁ%ﬁokk:6,%W@M@W«@%A
ﬁiﬁﬁmu éﬂf«_(Flg 3)

Figure 1 Structure of Hbdpamide

Figure 2 Chemical Structure of 2

f«.?ﬂﬂﬂﬂ i%fn:liﬁﬂ L7L«_ A C
TINEWETS. , —
235 3k

[11EMm e, 2017 48
TR EAL R T3
A3 SC

214 BB, 2016 4
FE RS AR 2 R 2B BE T
LA FERG AL RS E
Eat

[3] Allen J. Bard.; Joel
Rosenthal J. Phys. Chem. C
2013, 117, 5599-5609

Figure 3 Confocal microscopic images of BODIPY-modified dicopper
complex (5 pM). (A) Bright field transmission image of HeLa cells.
(B) Fluorescence image of HeLa cells. (C) Merged image of A and B.
Images were taken with a fluorescence microscope equipped with

FITC filters. Scale bar are 20 um.
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VT =T AAF VFEIXLETH L0 LANC 720 . C-H f5E Ot
NABETH D, /NELIFAT =T AAV)AF VI LD C-H IEM b a4 5
K%~ 57-DIT tpa, 6-COOH-tpa, N4Py 72 & D LR 1% W TLT =
U LAV)AF VO LRI LTV D[], AWFZETIE, HEE /) BLRF L
7 2 RN A & H T D 885K TH 5 Fe-dpaq 2NBERL/KFEIFE FIzB W T, Bk
SMEOEA T VFEAE A L, BRI T V0 Vbt & U CHRES 5, 7T =4

M dpaq BAAL 1226 OEFHEGIZ LD (#k A% VY EOBLEM DMK T 57,
A X VBN O IEMEE 2RO D EWIRF SN D, X/ U VRO 5 (LIZEREL
BN LTe dpaq B8R Z FIWTCRBTHN W98 B | ARENMAKIZ L Tl Z 521k
TR FIEAF VB O @AM X0 fifE =D 2 & 235> TV 5 23[2].

EEIREm S TE TWRW o lo, AR TIL, KV ZRERA X VHEE 525
EHIFFTEONT =y AT VO E E?Eu Lﬁ[S]o BARMIZIX, Ru-dpaq #%
BRZAR L, ME DERUORN 72032 —EDO/NT =0 LA(IV) A F Y O
(LB TTEAL R L O v ¥ FLE ot L“CT%ZL/@EELZ)) EF ROV TH
NI=OTHET D,

Fe-dpaqg® Ru-dpaqR

Figure 1. Iron- and ruthenium-oxo species supported by dpaq ligands (R = H or NO»).

2% LR

[1] T. Ishizuka, H. Kotani, T. Kojima, Dalton Trans, 45, 16727 (2016).

[2] Y. Hitomi, K. Arakawa, M. Kodera, Chem. Eur. J, 19, 14697 (2013).

[3] Y. Hitomi, K. Arakawa, T. Funabiki, M. Kodera, Angew. Chem. Int. Ed, 51, 3448
(2012).
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P450 (2R SN D 4 B MERR(LBE SR 1 TBRE S 7o SOGZE NI HRE 2 i Ui
W0 iAZ, LIS Ch kA% VI K » THRE O E RN C-H BBt %
EERC L TWD. BEIS, SRS~ o IR A T Tl bk BT K 58 IR 722
TNy CHBALRAIEE TH D Z EDNME SN TNDD, T OFSARARELC
KERBILOT-DOKISZEMZEANL, BRI T VT BRI LT filidk
R[], FexlE, SRAMA VR F VT 2 KSR Fe-dpaq 723, BER{L/KSE & Bk
A &3 2RI T VT VEBEOfEE & 72 5 2 & 2 HE L TV 5 [2]. A%
TlX, BRI EORB A BIEL, N 7T EE2 AT D8I v
RF LT I REEIK Fe-dpaq™ A L7=D T, ZOERFIEE EBITT Vv
FR bR S 2 W5

Figure 1. Construction of a reaction space surrounded by benzene rings.

1) Fe/Mn complexes fused to a calixarene/resorcinarene receptor have been reported. N.
Ségaud, C. De Thomasson, C. Daverat, K. Sénéchal-David, A. Dos Santos, V. Steinmetz, P.
Maitre, J.-N. Rebilly, F. Banse, O. Reinaud, Chem. Eur. J. 2017, 23, 2894; V. Diego, M. Costas,
A. Lledo, ACS Catal. 2018, 8, 3667.

2) Y. Hitomi, K. Arakawa, T. Funabiki, M. Kodera, Angew. Chem. Int. Ed. 2012, 51, 3448.
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ARNTIE, xR SRR IC X > TRILKFE DO E Rk X T
WD, EDTeD, &EEEFR R L 72 BREEIRIC K DR T L R A % <
HINTWD. BERFIRRIS, 26 OBHRIIAES A 7 VB W TEA F V%
AL, THEEEREE LT, HEDO C—HEEE2EET S, ZoBOKER
FHlEHREAT vy 7ORBT VX —EL, $kA4 % YV EOBRLETTEMB X,
FX VORI L > TRESND. T2, TOIEME LT R X — T F
ko THEEBEZZITLEEZLNTVD. XL, IARFIILT I Rk
(I11) $51K Fe—dpaqg 23 IEEE{L/K FIZ K 2 IRAGAKTE D IZ 3 L T RAF 72 8 PR
ELTHERET 52 &2 MmE LTWD 1], dpag LD F /U LD b ALIZE
BIL A L2 R, dpaq BONLFOT7 =4 MBI K - TR T L7(bE o E
POk, AF Y EOEMWEREMEEIZ X > TRifESi, C—HBLie 2855 L
fam L CWnb 2], ABFFETIE, kA VRICL D EED C—1 HAFRMELOE
PMERESEMIEL72DIC, BADEEEATHHLRF T I REAID)
PRz Gk L7z,

Fe-dpaq

1) Y. Hitomi, K. Arakawa, T. Funabiki, M. Kodera, Angew. Chem. Int. Ed. 2012, 51, 3448.
2) Y. Hitomi, K. Arakawa, M. Kodera, Chem. Eur. J. 2013, 19, 14697.
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High A A 2R A O @R G O 22 E OIS FR B 78 & D b e 4 5 &
L CHERET 272010 T2 <, BRAEICENL L TV WEEH A 4 OREELE I
LCHERIEEDE S LTHBRIEL TV D Z EAVHH L T D, THFHUREEOE
ZPRET D202, EREIRE N CHlinA Ao 2RI L EETE S
DY —ABREE IS, LI ARE T e =T, ED XS Ry —v
D—DTHY, ZILETIZT ZnAF-R2 [1]X°ZNP1 2]=1X U E T2 L v A
a7 e — T RBEICHE STV A, WL b aOtEFICERNMEW. 72k
Z 1%, ZnAF-R2 3 LUV ZNP1 O EFICRIE, FER AL OHigniE &R v
TIUCBWTH 02U T THD. Fxldikkilr, ¥/ Vv %HT 5 H-dpaq Fihi 1
DOFERICHENA A 2PN T D E, TOENEAT MIBREREY T M5
ZEERMULE. S5, wAETICEEZME LI-MAER, FEMATRIC VLTI
0.36, MFFEATLTIZ0.54 LEEMO LY ARAEHME 7T —7 L0 bEnz
ZRMLTWD. ARIFFETIE, H-dpaq S 2 AR L L, MlaEEmEz
BT DT lighdt 7 0 — 7 OB EIT T2 THET D,

R2
d Q =
] [Zn?"] )
s Y
g //\\ S/ {_>
i)

350 450 550 650
Wavelength / nm

Figure 1. Fluorescence spectral changes of H-dpaq® upon addition of zinc ions.

[1] S. Maruyama, K. Kikuchi, T. Hirano, Y. Urano, T. Nagano, J. Am. Chem. Soc. 2002, 124,
10650

[2] C. J. Chang, J. Jaworski, E. M. Nolan, M. Sheng, S. J. Lippard, Proc. Natl. Acad. Sci. USA
2004, 7101, 1129.
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[#3]

W) DRI IENTIEME D — BRI R F(CO)VBTFIET D, WIEM CO I2iFs &
FREFREN H D LB ENTWAER, ZOEFITIH L TIHRW, 28RS
1T CO I~ OBORIFEME L CHEAT LD, Bin /v 770U ML
HRIREZVED Z ENREETH D2 TH D, Fox T2 E TITAEEHN T CO
IR ERE TE 2/LEY hemoCD % B3 L, T OFIHIZOWTH#HE L T&
7=, A lAl, WNTEM: CO OBIRPIFRENED U X L% 5] HEFEHEE OB ) X A
ICRKRELSHBEEZ2HZLERHLE=Z0DT, M5+ 5,

[528%]

hemoCD @ PBS i5#i &~ 7 AZJEER G- L, EIZHFIEAN ORFEHE(R O mRNA &&=
iTo7, v ba—EEE LT, hemoCD O Mgk A2Fi72 72 Fb-hemoCD % [A]
BRIy AR LT,

[ER & EBE]

hemoCD WK & #5425 &, WNIEM CO NrESHT, WEEEFEE(Per, Cry
REYDFBLY X LPNTI S RE S EH) LT, FEHEsFOFRBLUIIL, CORE
MEHR BN -2 /X7 Toh 5 NPAS2 N > T\ b, % Z T NPAS2 DOIEM:%
5 ORIt CTHEE L7255 5, NPAS2 |2 K AHEIEMED CO DEEITHEKIFEL TR
ELBMLTWABZ RO E R oT-, EBICEWOMT CO ZRrET D L,
RIEMY A A > TohD TINF-oDFEANTEEIN, THIZLDEERND X4
DA Sz, —KEI7e CO DIRIE, £ D% 19 K7z - TR
BT ORBINCEETHZ ERHALNE 2o T2,

—» disruption

removlal of .
endogenous CO

hemoCD1 (O,-adduct)

Fig. 1. A flowchart of this study.

[ 3]
[1] S. Minegishi, I. Sagami, S. Negi, K. Kano, H. Kitagishi, Sci. Rep. 2018, 8, 11996 (12 pages).
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[#3]

Fex OWFFE=E TIXLLFNCE B IME CO L 7% —4FTdH 5 hemoCD Z >
T, AN CO DBRERB LI OZFNIC L 2EENISIZ OV TR 21T T& 72
120 hemoCD 1ZAEEND ED~LZ X 7E X0 COFHMMENEHWTZHIZ, N
EME COELMIE L, ZOREAWINARY MVEIZ LY fEICERTE 5, K
WF22TlZ, hemoCD Z AW TEMIAEANONIEME CO ZE&TH & & HIZ, CO X
HiZE ThH D5 CORM ZEMMICH G LTZBRIC, EDlEgRIZ &N 50V o CO Nk
FETEDLDIZDOWT, hemoCD ZHAWTHIET 2 Z & 2T,

[=8k]
v ADENEEE DY > TNV E R Biodiswibation

L, T0b & @EMMBR Lz, 2~ 19 (orain]
hemoCD DKz M A, € DE%IRIS ol [y
WK ARIEPERR GO 8T E R e @
E LT, HBEOWIANT bV & RE L\ ﬂ .3 4
L, Wihica £4% CO-hemoCD % & CORM, CO gas / . G
BTLZLICE-oT, HlESRICEEND ccumatey’ ARl . A =
COZERLIE, EHIZCOHABLID —>% :
CORM-401 Zi#t AL LIcko~ T A ””éﬁggfﬁ_V“
[ZOWTh, [AEROIEZIT -7, ! /‘_)/ (e

[fER & &%)

~ 7 ZDOWNLEME CO £:13 hemoCD Z{#i -~ THIE R HETdh - -, CORM-401 %%
HF 5L, FlgalcBll 5 CO®mIFARICER L, —FH, COTAEZRAIE
7~ 2T, BIEEIZB T A =7 CO OEMMABIH &4, Mgt o Cco
FHRFTLZOHRTHST-, ZDOZ LT, ROEE I CORM [T & Fas 2B S
NTHE CO ZHH L TWAREENERH D, CO H A TIEAATREZIEEE~D CO
T UNRY—%2fTo5TWNDH I EN, 4O hemoCD % HWHITEIZL VLN E
Troi-,

[ 3]
1) Kitagishi H., Minegishi S., Yumura A., Negi S., Taketani S., Amagase Y., Mizukawa Y.,
Urushidani T.,Sugiura Y., Kano K., J. Am. Chem. Soc., 138, 5417-5425 (2016).
2) S. Minegishi, A. Yumura, H. Miyoshi, S. Negi, S. Taketani, R. Motterlini, R. Foresti, K.
Kano, H. Kitagishi, J. Am. Chem. Soc., 139, 5984-5991 (2017).
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—ERILRFE(COYH 43 T-(CORM)IL, EARANTHED CO #3501 TH
D ERN CO T L A AEBTEMEDIFIEICH W LTV S 1 FEIZ CORM-401 (Figure
W IAKEEMED BV CORM TH Y, HWAERERZRTZ E0NEMEShTWD 2,
L2x LAKHIZEIT D CORM-401 726 D CO M EIXHAME Cixz <, %HE@W«@
ARG ENTIE R Do 72, DAANCHR 2 134 0F98 == CThI% L= &8t co v
t 7% —T¥H % hemoCD? Z# VT, HMfdiZI 1T 5 CORM-401 D CO 522 & % M|
E LT, ZORER, COEREHHENMEL, BaFmrEIich L CTlEdE O R IR &
HEEZTL, FITAFZETIET CORM401 DOV RF L EAE A F Lo 25 U4k
95 Z &I K o TR SN 2 6] E S 72 CORM-401Me DA Rk IS K OWERERTE
MxE1T -7,

[528%]

CORM-401Me | CORM-401L I R U AF A VNI T I AR U ERISSTEAZ LIk
STHEK LT, 67z CORM-401Me OJRIE% NMR, MS, IR A7 hHIEIZ X
DAIT-o 72, F-EER L OHIRNICEIT 5 CO I EDE &% hemoCD & HWTI{T-
71:.-0

[ER & EBE]
KIEHEPIZ 3BT CORM-401Me |3 CORM-401 & [F% D CO faifez r Lz, 7
foc;b*ol 45D CORM-401Me 757 3 43D CO Wikt &5 Z &0, Kbz

7% hemoCD % FHW=HRILARZ MVHIEIZ L VIS E 72572, CORM-
401Me MR N 2., & D% MIIZER Y IAE 7= CO &% hemoCD IZ L > CTE&E
5L, AFNLT AT IUERTO CORM-401 & E_TH 550 CO NELY IAE N
TWAZ EDRHALMNE 2o 7=, ZUiE CORM DEFE M A F /L= 2T AKIT
KoTHELEZZEICERLTWS EE X TS, BIZEIX CORM-401Me D = 5

78 D AEEMAT & L CHURE g O 1F " eLammcEmy R 0L -
BUCED MIA TV D, S DIkl
WIZE T 2D CORM-401Me DFEH MO %s CO  Ir aismirincd
“ . . . M -co 2
72 CO Iz BB X O ORhR of to i
\ZOWT, B~ 2wz CORMA401-E 2 el 1954 0a
;tt: lab}:l:% a: J: @ Hy D ;ﬁﬂ/l/ TI] \ 5 © 0 = i: ‘J-lol CORM401 CORM401 CORM401-E
0.1% DMSO  0.1% DMSO
[ 3C#k] oL f-coRMy  LEROCORM: 20%

1) Motterlini, R. et al., Nat, Rev. Drug.

Discov. 2010, 9, 728-743.

2) Motterlini, R. et al., Dalton Trans. 2011, 40, 4230-4235.

3) Kitagishi, H. et al., J. Am. Chem. Soc. 2017, 139, 5984-5991.
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[F]  ®Hgn7 oV —
e Sp1-F123 </\ /\ /\

& X7 (ZEP) 13EEL g s i
o L_f j
W) DER BRI H B
Sp1-F1 Sp1-F2 Sp1-F3
Yt /N - . — —
© DNA ;ﬁ'ﬂj: = TT—7D A Sp1-F1: QHI | C |HIQG |C | GKVYGKTSHLRA
DTHDH, ITH, 7EP I3 Sp1-F2: RPFM | G |TWSY|C | GKRFTRSDELQR
K 7 & FL;QQ ZWmLT fﬂﬂ Sp1-F3: KKFA | C |PE™ [C |PKRFMRSDHLSK QNKKY
= TN ] =]
(B) —
A1 PN 3 ol =S BE | T Sp1-F3 (AAHH): KKFA |A PE* *|A PKRFMRSDHLSK IKT QNKKY
EE‘W DBO)E&{K@EKEG\‘ Sp1-F3 (M13A): KKFA |C| PE* *|C|PKRFARSDHLSK IKT QNKKY

RE<HEAELTVWDZ L&
Figure 1. Sp1 zinc finger protein (Sp1-F123) with 3 zinc finger domains.

DRI TWD o % Z  Eachdomain has a typicall Cys,His,-type zinc finger motif as a DNA-
binding domain. (A) Primary sequence of each Sp! finger domain (Sp1-F1
TK@?%‘%TM\ 3OO 4« (red), Sp1-F2 (green), and Sp1-F3 (blue)). (B) Primary sequence of mutant
. peptides of Sp1-F3 (Sp1-F3(AAHH), and Sp1-F3(M13A)). Mutated amino
V= i&"#‘f H . b N4 acid residue is heighted by red color. Cys and His residues participating the

2T~ DB A= i Zn(1I) coordination are yellow and blue boxed, respectively.
fpétb%gﬁ%m%@smmmmgnéﬁw-%@¢@3§a@74yﬁ~
RAAL L THDFIZRICHE B L H0, & OBRLEUSNTE DU TR EE AR I FRHTIE I

D RRET AT o 72,

[EBR] K7 4 H—FAA 0%, Fooe EFEARIEIC LV B PSSM-8 <7 F
RE RIS THEMR Lo, 00, 1T X 2SR B L OB SO E B %
TOF-MASS 35 XL OVHPLC & I ZEH AW TR 21T > 72,
[%%-%%]—%ﬂhﬂ&/ﬂﬁ EDT 4 H—RAAL VBT DHE, 7
AT —IC Lo TIL SN DHENR R | F1 CIEHML — RS O difR 2 1
x| F2, F3 TR SR 72 SOGS BAR AN 7 B v, FRAL RO S 3~ B IR B EIZ 2208
Ao ERHLNIR o7, £z, BBLISED & & HPLC T — 27 Z 57l |
NFEEWRTDEET 4 H—TH 2 ONFEOBONH LN, ZDZ &M
B, DTN TYANLVT 4 REEANERLTWD ZENRHLNIRoT-, ZDIZ
DNZF2,F3 T TEN 16 B L7z, BIEMIBEZ > TWND EE X %ﬂé%’u
DERM GBI, F2, F3 TRIL SN D5GHTE LT AT A UERIEOMIZ A
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SHEDL, AFF=UR B

ATk L CRATEH I8 ?
-(Met)-S-CH3

IH mUREZLN k/-(Cys)-s-H \
5o & TREFEF MDY (etrs-cris P -(Met)- s CH3

Scheme 1

Fi T B, e iy
I3 FAE O, v -(Cys)-S-

AFAY, AFF= & o X:%m//: on?
INERT T =B !

Ui ZmRIKEER L, % L c

UK U T L OS2 AT

9T LT, PERHE SN TWIZY AT A K L CTREMINDIEZ 50Tk
<, ATFF =V RBEITHMBEMHMMBEZ > TWDZ ERP BN T,

AR TIX, F3 24— v hE LTUARATA U EATF = OBALEILD A 7
ZAXLEXVFELIMIT A0, VATA LV EATA=URNPRE L TR L
TWL ISET VEE % (Scheme 1), FAVEILD RGOV B EH % B
L7, ELONOFREPETLINTIRET, 95 —FHFO7 X/ BORBbZ &5
BT HZ LI TERVDT, VATAVEATF A= OERKEZRIL S
% Z & TR 7R B A SR 6O SUSIER T DRI & 15 D AL D UG I BE
L CITE#SREER TR L, ZOREERZE W TEAERORILDT I =
L—3 3 U EATD, EBICF oA ZRL IS -7 ay M LT T 4 v T
4T EAT TR, Z2 RIS ETVCH U S A 155 2 L N TX T,
(5] FSCER]

(1)Xu, Y and Wilcox, D. E. (1998) /. Am Chem Soc. 120, 7375-7376.



At REET R, A A = AT 2 —
FLRKHGHS THIAR B IEBE D 72D D 45 AL 50 0 B LS T A%

P12 2018 £FFE AR =

(LY FAREZVTEZE#ERA LR GIE R R A OFRS -
TEN72/) 2 08FF/ 774 N\—EDEZHIFEH)
(OPF H=E, ZH[EN)
(CIFSa e N S SHE 8 Se i)

E-mail address: mhamori@dwc.doshisha.ac.ip

[#&=51] ———
TLs hrAE=VY (BS) I, |
BB T ) A A AT
Y S L —
B COFEE, H<hOEEERI ——
BNTF ) A — MAHA ZOFEAT D S
REFHEE L THE S C& 2. — 5,
A FOZIIZIBNT KT v 77 U3 — (DDS) O#EERIZ LV, EFELBHFIC
W ISR S0 e HH 48 0 B AIBR B 2 e 3R SR 23 70 S AL, TRZN 7 BIVE I O R0 B
BD) Ay T IAT ADYGEIISL R TFHEEZ R L TET.

HE O, ESIEICL Y @ FEiRkh O Ens T 7 7 — =& 3k
HEIE O TR L LT, iETEX50TIIRVWNEELTE . 2T, ES
EBICLDT ) 77 A=l 5 FELZMREL, AR LT 774 —%
BUA o O S HUH O SRR & U TRV 3 2 FrEl oo Jig HH AR B B4 O BR 3 21T
ST&E. ARFFETIHE, BSIECEIVTE®NTI /7= (AAP) EHF /7
TAN—HZPEL, AR LT=T ) T 7 A N EAI~DICH KRR, invitro
BRI LOVT v b invivo + H5IGE 550 & F2hi U RAIRH &2 17 > 7=
€2

T T AN T DO DE S FIZpHTO LA E TGS A2 27 U v
e ~—S (MAC) Z#fEifIL, ESTEICL D AAPEH T/ 77 A4 /3 —DiH
BafTolz. ZDW%, T 77 A N—HBEEFEECTITET 52 L1 X0k
IR A DR FH 21TV, 3R FRFHN A2 JhE L7z, FEie LT, $T8EE%
BE2IHAR L OO pH 228 2 728558 O in vitro EHFRBRIC X 0 RpiEH
XA AT EDIE, T v Ninvive + B GRBRICE Y, BEHOKEN
BREZMGTT D& & BICX M CTIC L D IMLENBEZ BT 5 2 & T, ik
FIEARIE & L C oA AR L.

collection plate

Fig. 1 Device and principle of the ES method
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[R5 - B52 100
ES £%ZFIH LT AAP &4 MAC
T T A R—IBEERIERRL,
HAIFORRFT 21T > 7=, SEM Hf )
5F 7 7 A 3 —§EK] (NFT) #Kifi
WZIX T 7 7 A NI DR
e kSRR RS S "5 o0 120 10 230 500 580 420 480
2T, fIEEEOEMZE 220, 7 Time (min)

)75 /r N FEﬁ D IZ%’: FEﬁ ﬁi J: @ %ﬁ % - Fig. 2 In vitro dissolution profiles of AAP
AH T ENBEINTZ. Invitro 3EWTE
MR TIL, =22 br—LTh 5 BMIEAMEEHR (PMT) &t LT NFT ©
PSR X 2 D, EWERENE» b, £, 7 binvivo +
TR G ERBR T, NFT 123\ CRRERIER A C oo B ffe 7 U Hp 3R FE o &
—JERZDH LT TE o2 b DD, PMT T A~ T o FE o Hife i
ICE LTSN EERT D22 L0300 o7, ZiU, MAC 23 pH E&SPED
BT ThbHI &, NFT TILIEMA T

AAP concentration

=25

Key: @, NFT; m, NFTuso; A, NFThar; X, PMT.

KT K DR D 708 NFT £ EiH o
a5 2 & TRPIEET D b
DEEZ BN, —F, pHT10 L ED - —
ﬁ/ﬁ\i‘gﬁ(:j@b — &i, MAC g Efﬁ){gﬁﬁj‘ 0 60 120 18%11]2:(2111?2;) 360 420 480
%= L % , 7k ﬁj\ s % H%{F,IEJ ~ j]ﬂ 2_ Fig. 3 Plasma concentration-time curves of AAP after
MAC OEME RS 2 Eia o5 o
LEEGMELSRDHbDEEZ L.
[ 35

ESEIC X VAR L 72 AAP &4 MAC ./ 7 7 A —8E1L, TEERFIZHINAl
ERINT D2 Ll EICEEAIRAR TS Z LA WRRICL, ot/ 77 AN —
ZEEFNC T D Z & THRULHIBER ) SR RAI OREHI A M TH Y, DDS %G
IZBWTMAC T/ 7 7 A N—3 M FAR L Lo Z T o b0 &
EZ b,

= 100 4
)77 ANR—NITTE/NLT 7 ZIREET §
AMIR TS EICRETSEEL 5T

£ -
Shiz. $abb, EpHERTE,  FEY]

R

k|

A

intraduodenal administration

Key: @, NFT; m, NFTuso; A, NFThar; X, PMT.

Yo release
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[#EE] —AOETTHENITVEEN TR IND T /KX, DDS ¥+ U-¥
—Ofillt, ARE S TFETNLE LTCORESEEZMDTZH LT, ~FT U 7T
HD. REHFIETIE, B-v— MEOT N T uA v EREIRENED ) Bk
=R ~v—Mmbdb~vnrFrTay 7o g 7Y v R ([(Leu)s-b-
PNAGMe,]n) OHEH T +— T 4 VT TERIZOWTHET 5 (Fig. 1). ZivE
TIZ, BRIRAATF FEMGAIZ W= badx v FAEES (NMP) IZXb~1
FTay IRINAT Yy ROT AT v FTERIEZRE L CE D). ZOFiE
2 X VIR EEISEMED[(Leu)s-b-PNAGMe,|n Z AL, KHETOT +—LT 4 v
THBNCOWNTHRE LT,

[EERAE BRERUEBR] BIRT N7 aA v U BaHIZ Wz NMP 128D
NAGMe O EEZ{T-> 7. SEC HIFE LV, [(Leu)s-b-PNAGMe,]n O M, I 80400
gmol!, P=289 Tho7=. T2, TV WAL L D7 T 7 A MLEER
XV, BkTsY7vy 7 2=y F® M,1E 12100 g mol!, P=1.25 (v /L F 7 1
DI m=NTHHZ ENbrol-. ZO~ArF Ty 7R ~—FkHPT
LCST Z#zZ/R~L, FiR-BEEY A 7120 ikd 2 & T B-v— MERSIELE
S, FZT, BEYA 7 NAEDOENLT + 1220 —% AFM KON TEM I X v 3
i L7= (Fig. lc). $#J—7JBIR « A XD F / Ki T2 BlEE & h, Bl EToRE
CEFEMER) % Bk TohL

TREFEHLIZLEZ A, 193 nm i acd bosed pomer

( —

a) 9 o O H H o
CE fcf/) 71::. Z O)’fﬁ&i DLS YEIJ/'_]?J: Wu,m\géq\@‘,w\gnmw\/\u)s

N
|

2

07 NH

0 Gl S 07220 nm & < Eed . :
%. %7z, NileRed &7 1 —7(Z © s
AN DD, WEY A7 LA~ © S
MATPEWBRAYER 7 b 2B et
SNHZlEmRLE. UEX A

D, ZO=NVFTay RN T Qé’é) sogle-chain

U RiL, BUKMELeu)s 780 v 7 ‘ :
FOHABAERIZZVITY B EN, Figure 1. (a) Chemical structure of a multiblock hybrid
%ﬁﬂ{ﬁ@ 72 PNAGMe 7 u o 7 NG polymer composed of alternating aligned tetraleucine and

= N s "+ thermo-responsive Gly-derived vinyl polymer. (b) Schematic

ﬁ%ﬁ% 2 &L DIz $£é7 F =T illustration of the folding process to from single-chain
AT TAHZENBH BN E 7> nanoparticles via intramolecular cross-links among  the
7 (Fig. lb). peptide multiblocks. (c) Tapping-mode AFM image of the
folded hybrid polymer on mica; scale bar = 200 nm.

1) S. Nishimura, N. Higashi, T. Koga, [Polymer] = 0.05 wi%

Polym. Chem., 2019, 10, 71-76.
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[#S] s@atZ v "2 8 (GFP) 13 BRESSEF CL IS ST
LA T D, GFP X =R (B-/N LU OIBRICHESWT, a7k
7 Ak (FSYGV BLH) 23%F DWNERDBR/K B 72 BR B (2 B IUNTARELH] 23230 5
T THINHE AT S, AW TIE, T E TICYME=E TH A A2 3 @
S, XTF BRI w— ATy REWGIERORBECTHZ ET
FSYGV X7 F REFHDEREE D X 0 BUKHNZ 720 . K0 LB 72 PR B 2 2> )
HZENTEDEMFFLZ (Fig. 1), BAARRIZIX, Bkt 27 X MZ LSCT HY
DRY N-AY7Tub 77 Ynr IR (PNIPAM), BAKMEEZ A MR T
7 U IVEE (PAA) % M7z, RAFT EGEE W UG T F R B =LK Y
~— ATV ROFRE ., KR TOEINEFIFEIZOWNTHET 5,

[R5 & B 5] X7 T REMEARRIE

12 XV 450D RAFT i % F >t “%ﬁ N .

T NESBENAIZ AR LTz, IRIZT ?Hg ’ ?ﬁj

hz VT NIPAM X OY7 7 U ik v o

tert-7 F /v (tBA) #JHIZ RAFT o {5 ”ZE i
BT, BBRIC tert-T FAREOBUR | 54 5%, D 36

HETHZ LT (mon) 157, o Ay %
EF . KT COREISENEE MR {5 3 £P o
L7, PAA 72 v 7 &0 365 635

FSYGV-(b-PNIPAMys)s TIEHI 29°C 1(m, n)

[ LCST 2R L7223, 1(m=96,n=  ©®

148) TIX60°C £ TifiE L7 RiET

FSYGV peptide

Hot-. £7-. AFM B L O TEM bl
@5 b Fig. 1b Ok 5 RHAT 3 ) — = Mg
TAEON TNESBTREE AR L -

hydrophilic  Thermally-swichable

TWA L Aj% z E) A ° Yj'(l/ MG pH 12 PAA hydrophobicity: PNIPAM T luorescence Emission

S DR 2 7=, PNIPAM 7 ,
COZHAFEZ AL Figure 1. Chemical Structure of four-armed

1:1 c:y 70 LC‘ST 29°C &R 4°C E thermo-responsive hybrid polymer (a) and its
60°C DFTY —~ YA 7 )VaAT schematic model for fluorescence emission

9 & AHIZ 460nm [CHREREEE  mechanism (b).

oL, HoutEns LR35 2

NPTz, FSYGV R_RTF R 7 A v FNVEOCFEGRICEE 2B 2 E 0
LIzl ThdbEEZLND,
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Bx D7 NV—T"TlX, ZHETpH AE T CTLE LA ER 2R3
JUAZOWTDRFZEEITV D, FEAEE £ TOMZE TRy 7 L 28 BRE ) o Kk &
SICOWTHRMS 52 & & To 70, AMEEX, Z OBRE) ) DK E Z D pH AT
KT DERAEEAE LV ERMICFEHE L, BEEN ) 32 TSI OV TOBLEN L RFE
b o TR OZ YA e oy FEHWTEERICEZ VG L, ZOf
R, W OIFVE TR L 72 BEEEMEROEANFIE B L, A 572 7 LDk
FIOREZIVZYTHDZ ERbni,

R VEIA b~ A MEOHELZ LTEBY, pH
AFZE KT 2 BEE /11T Figl O X2 ITEHL TV D
EBZZBND, fi, OMFITBNT, BEhHORKE S
I 107')pN DA — X — L REL b h Z &L, FEFEED
R ESTRELZEBY THS, ZDHIZE-T
R Y VT Figl © X9 ZEEs L, Ziul *otof(;ngﬁ,)d
DIRT v vE9H, L, BREZ IR s
HEENBZ VAT vy VERIET D, 2 OKEEITERE Figd pH AL FTO~
PEICX VERBY SN D L § 2 &, BEHMEREcE LTS+ Y7/ ORERE KR
fo)xd~k(1/d)?xnd?> B Y i BH, EERER LDV
e1-10keT & BAED DD, N N0 e 0

—J%, rrty hTHEI=FL g‘g E E L
VR EEIN L TR L EER oy
S, ZO%OBIREEOHEL Y  Fe? KEEy MEL LR VORI 2B
EL, 20k x, RyzFLobe— PHCLOEE
R3E) < BEEEIZ Stokes DHPTHIZEM L C, TN 7 VEOBMEI NS L
WEITEIL, 2O TR 7 VBN S 25l L7z, 2 015 TR

R L7 & 25, 00D eel-10ksT & RFE D H LT,

TNHDOFERNG, X7 VEB)OBE) ) OFHIIE %Y Th o 72 & fm T
Do
(1) E. Nawa et al., Soft Matter, vol.9, 7832-7842, 2013.
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AR O B3 EE)L, H 7 AREm & MK m BRI C, KMBICFETET 54 7 ARE
b7 T RIS TER & IS FET 27 =4 VB ET A 2 E THELHERTH
4. ZOEENI RS A EEES T R X — L LA L TRy, AR LEM L
IV AT L E L THEASNTWS. £, REHES LX, 52O AMERIC
o, ﬁﬁé%@%@%@@)xA#mﬁﬁ%T%é H@ﬁ%ié BRI LS 2D
M, FOME, EMBIREEMT 28T b L EbIC, I 7aBiiOMEEREL S
ﬁétwiimm%ﬁ%ﬁéﬂé.ﬁ@@%G@ﬁ%?wm%%LOO%é%®®,%%
A RS OHFFRITHEAL TWRWORBURTH D, 2 TRIFE T, RPN OV THERE
HIRFZE 24T\, [RNC O OW T OB AED D Z L2 AL LT-.
(5280 5 1K]

KANX, BFAMEFETEERITHD N ATFARTT UL
TrE=uULZr Y RTSAC)EEN 50 mM & 725 K 5 Hiffik
AHAWCHR L. W, Moo= oo P o sk *
b 6:4 TIRG LIIRIZ, 3 URIRE 20mM & 725 K9 ITA EVIL
M, LAY LRSS R L. Fig. 1 TRT LD )
12, KB A T RGN TR O WS M2 < 2 Fig. 1 &R OEEED)
L, WA LG AEID S 0 5 A EN Z R PR R

DAL AEER T ARG NEE SN, CONEEBE 4K (S g )
DH T AENTENENIAESE, KEIZENRTZRIDAT 1 E ’
— RO EiciEE, MEERAIESZ &fﬂ@@%&%ﬁ
JeaAT o 72 (Fig. 2). AHAMFAILIRIAIER) 23555 2 fir o Fig. 2 SEERBENE X
Lo THRETS.
bt 4L & &3]

fi g% Fig. 31TR Lo, 1.5 sAHETIZZNENDIMNL Th o Ik OFE R E®E 25,  30s
FHECIIMIEEZZAZTZIRETEH L CWD I ENGND. WENT 7 AENE 1 (FH1ET
52 ENFABRRIERIZ 2n B9 5 & LT, HT A% (i =1,23,4)05 4C0l ) DALFAZE
AP ZFHE L., ZHUT LV RDZAD()E 2n DOFIS E L C-nn O#EIPFH T/ LAG (1),
@ﬁﬁﬁ;ﬁbffﬂ/bbt@g4)A¢® X, R OFEEEB) O B A — T X —
ElZ LY, I AEFMIRSTALES —ETIUL 0 &b, KEZEINTZT T AE
Wwﬁﬁﬁwum%i1mwdﬂﬂuﬂ@®%ki%oﬁﬁf EMlZR->TEY, [FNL
FICRIEIL TWD Z ERXghnd. BT AENTORRFES)Z /K L CRI# S 7=/ AEERIT,

ICRBICE B EEBEZBND. | DITEBERIFICE Y, WTHOEEI L > TR &
XA TR EEI T2 Z L TAEUAEMENTHY, O 1 SIHEHOE S X - T

ERMAHTERMMES ZETALDIENORBIILI DD THS. ZNEOHEAEHDE
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Fig.1 Structures of linear- and branched polyamines examined in this study. Blue and

red lines indicate carbon chains of C3 and those of C4, respectively.
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Fig. 2 Real-time monitoring of single T4 GT7 DNA molecules in bulk solution at

various concentrations of SP : (a) 0 uM, (b) 35 uM. The time interval between

successive images is 0.5 s.

Fig.3 AFM images of T4 GT7 DNA (166 kbp) with polyamines: (a) SP 10 uM; (b)
BSP 30 uM. The DNA concentration is 0.2 uM in nucleotide units.
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Chemo-Enzymatic Catalysts made from surface
functionalized laccases

Thierry Tron
Aix Marseille University, Marseille, France
E-mail: thierry.tron@univ-amu.fr

Laccases are well known biocatalysts with great robustness, high oxidation power and
substrate versatility.['"! Their unique set of copper centres - a near-surface located mononuclear
type 1 and an embedded tri-nuclear cluster (TNC) made of a type 2 and a binuclear type 3 -
couple the oxidation of substrates (organic or metal ions) to dioxygen reduction.””? We shape
new catalysts based on oriented functionalizations of a laccase surface with different “plug-
ins”. From our initial demonstrations on bi-molecular systems - a sensitizer/laccase system
coupling the light driven four-electron reduction of dioxygen to water™” to the photo-oxidation
of styrene® or a Pd(ll)/ laccase system competent for the aerobic oxidation of alcohol in mild
conditions™ - we will present our latest architectures based on the oriented grafting of the
enzyme surface.® /! Prospects on olefin oxidation catalysts and laccase functionalized
electrode materials will be discussed.

References
[1] T. Tron, in Encyclopedia of Metalloproteins, Springer, New York, 1066 (2013)

[2] E. Solomon, U. Sundaram, T. Machonkin, Chem. Rev., 96, 2563 (1996)
[3] T.Lazarides etal., J. Am. Chem. Soc. 135, 3095 (2013)

[4] L. Schneider et al., Chem. Sus. Chem., 8, 3048 (2015)

[5] Y.Mekmouche et al., Chem. Sci., 6,1247 (2015)
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Understanding the mode of action of metal-containing enzymes by
combined enzymatic and bio-inspired model studies

A. Jalila Simaan

Aix Marseille Université, CNRS, Centrale Marseille, iSm2, Marseille, France
E-mail: jalila.simaan@univ-amu.fr

1-aminocyclopromane-1-carboxylic acid Oxidase (ACC Oxidase or ACCO) is a non-heme iron(ll)
containing enzyme that catalyzes the last step of production of ethylene in plants, a
phytohormone controlling many physiological and development processes.?! The reaction
catalyzed by ACCO is presented in Figure 1. In the crystallographic structure of ACCO from P.
hybrida, the C-terminal part, that is essential to the activity, is found directed away from the
active site.B! This probably does not represent an active conformation of the enzyme and this
raises questions on the active conformation and on a possible dynamics of the C-terminal part.

-
s 4
-
. Reaction catalyzed by ACCO
COoOr ACCOFe(ll)
> #0426 +2H" —————= || +HCN+CO, +2H,0
NH* CO,/ HCOy
Fe-
ap:
£
Y
C-terminal part

Figure 1. Structure and reaction catalyzed by ACCO

Thanks to an interdisciplinary approach we aim at getting more information on this enzymatic
system via the preparation of model complexes, the understanding of the interactions
between the active site and the different substrates and the conformation and dynamics of
the C-terminal part./¥]

[1] A. B. Bleecker, H. Kende, (2000) Annu. Rev. Cell. Dev. Biol., 16, 1-18

[2] M. Réglier, A.). Simaan, RSC Metallobiology Series No. 3, RSC 2015, Chap. 20, pp 425

[3] Z. Zhang, J-S. Ren, et. al. (2004) Chem. Biol., 11, 1383-1394

[4] a) L. Brisson, et. al. (2012) J. Biol. Inorg. Chem. 17, 939 b) M. Sallmann, et. al. (2015) Angew. Chem. Int.
Ed., 54 (42), 12325 c) Roux, Y. et. al. (2015) Dalton trans. 44, 5966 d) N. El Bakkali-Tahéri, et. al. (2017) Arch.
Biochem. Biophys., 623-624, 34 e) Fournier, E. et. al. submitted



Artificial Metalloenzymes: Design and Application

Gerard Roelfes

University of Groningen, Stratingh Institute for Chemistry
[.g.roelfes@rug.nl

The catalytic efficiency and high selectivities achieved by natural metalloenzymes are a
source of inspiration for the design of novel bio inspired catalysts. A powerful approach for
creating artificial metalloenzymes involves incorporating a synthetic transition metal catalysts
into a protein. We have developed a new concept for the design of artificial metalloenzymes
that involves creation of a novel active site at the dimer interface of the transcription factor
LmrR (Lactococcal multidrug resistance Regulator).” LmrR was selected as the protein
scaffold because it contains an unusual large hydrophobic pocket on the dimer interface.

Here, two novel classes of LmrR-based artificial metalloenzymes will be presented, involving
either supramolecular anchoring of the metal complex®® or biosynthetic incorporation of an
unnatural metal binding amino acid using expanded genetic code methodology.® These
artificial metalloenzymes have been applied successfully in catalytic asymmetric C-C bond
forming and hydration reactions. Here we will discuss our recent in the evolution and in vivo

application of these artificial metalloenzymes.

Figure Structure of an LmrR-based artificial metalloenzyme

(1) Roelfes, G. Acc. Chem. Res., 2019, 52, 545. (2) Bos, J.; Browne, W.R.; Driessen, A.J.M.;
Roelfes, G. J. Am. Chem. Soc., 2015, 137, 9796. (3) Villarino, L.; Splan, K.E.; Reddem, E.;
Alonso-Cotchico, L.; Gutiérrez de Souza, C.; Lledds, A.; Maréchal, J.-D.; Thunnissen, A.
W.H.; Roelfes, G. Angew. Chem. Int. Ed., 2018, 57, 7785. (4) Drienovska, |.; Rioz-Martinez,
A.; Draksharapu, A.; Roelfes, G. Chem. Sci., 2015, 6, 770.



NIR responsive Fluorescent paradigms for Specific Manipulation of Cellular Functions and

Precise Profiling of Pathological Dynamics

B. G Xing
Division of Chemistry & Biological Chemistry, School of Physical & Mathematical Science,

Nanyang Technological University, Singapore 637371
E-mail: bengang@ntu.edu.sg

In principle, optical imaging including fluorescent and bioluminescent imaging enables such rapid,
direct and sensitive visualization, mainly due to their high sensitivity, relative safety, and easily handling,
and therefore have become robust and reliable tools in monitoring of subcellular protein dynamics and
analysis of tumors or pathogen—host interactions in vitro, in vivo and even in pre-clinical practice. The
systematic imaging investigation of biomolecules activities including enzymes or proteins etc in a
complicated environment may offer great possibility for the in-depth understanding of the biological
basis conferring diseases status, and importantly, for the facilitating of new theranostics in vitro and in
vivo. In our group, a series of simple and specific small molecules or nano-structure based optical
imaging probes have been extensively established to real-time visualize cellular function and activities
[1-2], importantly, the intrinsic mechanisms to involve in potent drug activities and relevant pathways

to initiate physiological and pathological procession have also been well investigated [3-4].
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Progression Utilizing Upconversion Nanoprobes.” Nat. Commun. 10, 1087, 1-11 (2019), Featured by
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Live cell protein labeling for conditional proteomics

Itaru Hamachi
Department of Synthetic Chemistry and Biological Chemistry
Graduate School of Engineering, Kyoto University
ERATO, JST
Nishikyo-ku, Kyoto 615-8510, Japan

Email: ihamachi(@sbchem.kyoto-u.ac.jp

Proteins labeling in live cells can provide valuable tools for deciphering their structure
and functions. In addition to genetically modified proteins, naturally occurring
(endogenous) proteins should be targeted in chemical biology. Here 1 would like to
briefly describe a chemical strategy for labeling and imaging of endogenous receptor
proteins, termed ligand-directed chemistry (LD-chem). LD-chem is driven by proximity
effect, which enables to chemically modify endogenous proteins such Carbonic
anhydrase, FKBP12, Hsp90,

folate receptor, and Glutamate ‘
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receptors in live cells. This
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labeling method allows for

live-cell 1imaging of these
proteins, construction of
biosensors, fucntional

inhibitions under natural habitats.
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Heme Oxygenase as a Target for Drug Discovery

Roberto MOTTERLINI
INSERM U955, Faculty of Medicine, University Paris Est, Créteil, France

E-mail: roberto.motfterlini@inserm.fr

Keywords: carbon monoxide (CO), metal carbonyls, drug discovery

Heme oxygenase enzymes, which exist in constitutive (HO-2) and stress-inducible (HO-1)
isoforms, catalyze the degradation of heme to carbon monoxide (CO) and biliverdin [1]. CO
serves as a ubiquitous signaling molecule that has also been shown to possess vasodilatory,
anti-ischemic and anti-inflammatory properties [1]. From a mere biochemical view point, CO
selectively binds with high affinity to transition metals in a specific redox state leading to the
formation of stable metal carbonyl complexes. Based on this peculiar feature, we have
designed and developed metal carbonyls that function as CO-releasing molecules (CO-RMs)
and may have unique therapeutic potentials. Substantial data from our group revealed that
CO-RMs mimic the action of endogenous CO by exerting a variety of protective and
beneficial effects both in vitro and in animal models of disease [1,2,3]. In the last 5 years we
have focussed our research on CORM-401, a water-soluble manganese-based carbonyl that
has the ability to deliver CO efficiently to cells as well as to tissues when orally administered
in vivo [4,5]. Our studies provide evidence for the anti-inflammatory effects of CORM-401 in
mice challenged with lipopolysaccharide and highlight an important role of CO in
counteracting insulin resistance in high fat diet-induced obesity through mechanisms
involving the modulation of mitochondria bioenergetics [5,6,7]. More recently, we have
successfully conjugated CORM-401 to fumaric ester derivatives known to activate Nrf2, the
transcription factor that regulates the expression of HO-1. This resulted in the synthesis of a
new class of pharmacologically active hybrid compounds, termed HYCOs, which are able to
release CO and simultaneously induce HO-1 in tissues [5]. Thus, the promising data
obtained so far with CORM-401 and HYCOs exemplify the feasibility of exploiting the HO-
1/CO pathway in the discovery of novel compounds for treatment of disorders as diverse as
organ ischemia-reperfusion injury, inflammation and metabolic dysfunction.
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Bioinorganic Cu-complexes: redox activity, stability and metal
transfer
Peter Faller
Institut de Chimie, UMR 7177, CNRS-Université de Strasbourg, 4 rue Blaise Pascal, 67000,
Strasbourg, France email: pfaller@unistra.fr

ABSTRACT: Cu-metabolism is very well controlled in biological systems. Transporters and
chaperons are responsible to bring the Cu to their target, mostly Cu-enzymes. However, Cu could
bind to off-target molecules in case of failure of Cu-homeostasis, or upon Cu-overload. Cu
bound to off-target biomolecules could be toxic, often due to uncontrolled catalysis of reactive
oxygen species (ROS) production. This has been proposed for the peptide amyloid-beta and
alpha-synuclein, two proteins that play a key role in Alzheimer’s and Parkinson’s disease,
respectively.

Cu-complexes are also under investigation as potential drugs, like in cancer or as antimicrobials.
We are interested in the question of the reactivity of Cu-protein/peptide and -drugs, in particular
their redox activity and the production of reactive oxygen species. Moreover, we investigate which
endogenous biomolecules could bind off-target Cu or interact with exogenous Cu-complexes, and
if they are able to shuttle these Cu back into the normal Cu circuit.

Glutathione (GSH) and metallothioneins (MT) are known reducing agents and metal chelators,
both occurring at quite high concentration in the cytosol and nucleus. Mammalian MTs classically
bind up to 7 Zn(II) in two clusters. MTs have also a strong affinity for Cu(I) and can bind up to 12
Cu(I)-ions. Thus they are potentially very active disruptors of Cu(Il)-complexes due to their strong
reducing and Cu(I)-binding activity.

We show that MTs together with GSH are very potent disruptors of Cu(Il)-complexes (endo- or
exogenous) and strong competitors for Cu(l)-compounds. Thus MT and GSH can inactivate
rapidly inorganic Cu(Il)-complexes (like investigated for cancer therapy) and Cu(Il)-peptides (e.g.
used for artificial nucleases or peptidases), mainly by reducing Cu(Il) to Cu(l) and withdrawal of
the Cu(l).

KEY WORDS: Copper-transfer reactions, Copper-binding peptides, Cu-drugs, thiolates,

metallothionein
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Why is 2-propanol adapted for the isolation of DNA?

Yue Ma, Yuko Yoshikawa, Kenichi Yoshikawa

Faculty of Life and Medical Science, Doshisha University, Kyotanabe 610-0394, Japan

Nowadays, structural characterization of genomic DNA is one of the most important trends
in medicine, biology and agricultural sciences. The indispensable procedure for the analysis of
DNA in living cells is to isolate DNA molecules as precipitates from the crude mixture in rich
variety of cellular components. According to the standard experimental protocol in molecular
biology and medicinal chemistry, usage of 2-propanol is recommended, seemingly without any
reasonable physic-chemical explanation why 2-propanol is desirable. In the present study, we
have measured the change of the higher-order structure of genomic DNA molecules in the
presence of alcohols by use of single DNA observation with fluorescence microscopy, by
focusing our attention to unveil the different effect between 1-propanol and 2-propanol.

We found that, with an increasing concentration of 1-propanol, DNA exhibits reentrant
conformational transitions from an elongated coil to a folded globule, and then to an unfolded
state. On the other hand, with 2-propanol, DNA exhibits monotonous shrinkage into a compact
state. Thus, DNA molecules are more effectively condensed/precipitated with 2-propanol than
with 1-propanol. These results indicate that DNA undergoes reentrant transition of
coil-globule-coil with 1-propanol, whereas such reentrance phenomenon does not appear with
2-propanol. As a related phenomenon, we have recently reported that ethanol causes reentrant
transition on DNA accompanied by the increase of its concentration.' The propanol isomers also
had different effects on the changes in the secondary structure of DNA, as revealed by circular
dichroism (CD) measurements. With 1-propanol, DNA maintains a B-form secondary structure.

An A-like conformation appears with the addition of 2-propanol.

[1]7Y. Oda, et al., "Highly Concentrated Ethanol Solution Behaves as a Good Solvent for DNA as Revealed by
Single-Molecule Observation", ChemPhysChem, 17, 471(2016).



An aqueous biomimetic model of myoglobin with a distal polar functionality

iyue Mao, 'Bernard Boitrel, ?Hiroaki Kitagishi
g

]Department of Molecular Chemistry and Biochemistry, Faculty of Science and Engineering,
Doshisha University, Kyotanabe, Kyoto 610-0321, Japan

2Institut des Sciences Chimiques de Rennes (UMR 6226 CNRS), Université de Rennes 1, France

Myoglobin (Mb) reversibly binds oxygen (O,) in aqueous solution. Modeling the function of
myoglobin (Mb) has been actively carried out since the 1970s. Both proximal histidine residue
(His F8) and distal histidine residue (His E7) assume a key role between the dioxygen (02) and
carbon monoxide (CO) selectivity at the active side of Myoglobin (Mb) and Hemoglobin (Hb).
In our previous studies, the supramolecular iron porphyrin/cyclodextrin dimer complexes
(hemoCDs) which were composed by 5,10,15,20-tetrakis(4-sulfonatophenyl)porphyrin iron(II)
(Fe"TPPS) and a per-O-methylated Acyclodextrin dimer having a pyridine linker binds O, and
CO reversibly in aqueous solution have been reported. '* In the proximal site, a pyridine ligand
coordinates to the central iron atom. However, the hemoCDs don’t have a distal side like the
native Mb. To improve the hemoCD more closely to the native system, we synthesized a new
hemoCD (1) with a polar functional group: carboxylic acid hanging over the distal site. The
properties of the O, and CO complexes was examined by kinetic and spectroscopic (UV-vis, IR).
It is shown that, the O, complex of 1 was quite stable in aqueous solution. The CO affinity of 1
is significantly lower than the hemoCDs that we have reported. Because of the low CO affinity,
the complex 1 shows high O, selectivity. Obviously, The CO/O, selectivity (M value) of 1 is

greatly improved.

1) Py30CD
2) NayS,0,4
3) gel filtration

Y

hemoCD : in aqueous solution
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Transition between cracking and peeling in drying aqueous

layer of co-solutes with starch and glucose

Lab. Life Physics, Faculty of Life and Medical Sciences, Doshisha Univ.
Hikari Baba

It is well known that drying liquid layer produces rich variety of patterns in a
spontaneous manner; e.g., cracking on two dimensional layer, etc. Here, we will report
our observation that the transition of the spatial pattern is generated between cracking
on a drying layer and peeling accompanied with the formation of thin film. We have
adapted the mixing aqueous solution between glucose and starch and have observed
the drying process. Figure 1 exemplifies the transition of the drying pattern, where the
relative ratio of glucose, a, between glucose and starch is adapted as the control
parameter. We will interpret the mechanism of such transition in terms of the effect of
negative diffusion through phase-transition, with the help of phenomenological nonlinear
partial differential equation.

Only Cracking

»
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Figure 1 Phase diagram when changing the mixing ratio of glucose and starch. a is

the fraction of glucose with respect to the total amount of glucose and starch.



Nano/Bioscience International Symposium

Development of Dicopper Complexes Accelerating Oxidative Cleavage of DNA with Hydrogen
Peroxide and their Cytotoxicity
Graduate School of Science and Engineering, Doshisha University

Yuki Kadoya, Machi Hata, Yoshiki Tanaka, Yutaka Hitomi, Masahito Kodera

Cisplatin, oxaliplatin, and related platinum complexes are used as chemotherapeutic drugs
against various types of cancers. These drugs, however, are accompanied with serious side-effects
because they attack not only normal but also cancerous cells nonselectively. So, we aimed at
developing anti-cancer drugs that cleave DNA under specific environments of cancer cells such as low
pH, hypoxia, high H,O> concentration, and low nutrition. Previously, we reported a dicopper(Il)
complex, [Cuz(p-OH)(becmp)](ClOs4),, that enhances hydrolytic DNA cleavage at relatively low pH 5—
6.9 This complex, however, did not show any ability to cleave DNA with H>O,. In this study, we newly
synthesized dicopper(Il) complexes that specifically enhances the oxidative DNA cleavage activity
and show cytotoxicity.

We synthesized new p-cresol-derived amide-tether ligands, Hbcamide and Hbdpamide,
where two units of cyclen (1,4,7,10-tetraazacyclododecane) or dpa (dipyridylmethylamine) are
attached at 2,6-positions of p-cresol by amide-tethers, respectively. These ligands form dicopper(1l)
complexes [Cuz(pu-OH)(bcamide)](ClO4), (1) and [Cuz(p-OAc)2(bdpamide)](OAc) (2). They showed
high oxidative DNA cleavage activity and cytotoxicity against HeLa cells where 2 is more effective
than 1. The relatively high ability of 2 may be due to the difference of the membrane permeability
because 2 is much more hydrophobic than 1. Here, we report the oxidative DNA cleavage activity and

cytotoxicity of 1 and 2.

(0] (o) (o) 0
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[Cuz(pn-OH)(bcamide)](ClO4), (1) [Cuz(p-OAc),(bdpamide)](OAc) (2)
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Solvation dynamics in a heterogeneous environment of ionic liquids

viewed from the photodissociation of aminodisulfide

Kaori Fujii!), Teppei Fukui', Shinya Okazoe?, Takatsugu Endo®, Yoshifumi Kimura?

1) Doshisha University 2) Kyoto University

Ionic liquids (ILs) have been attracted in a
variety of fields because of their unique
physicochemical properties. We have focused on
the heterogeneous structure of ILs, which is one
of the unique properties of ILs as a reaction
media. There has been a lot of studies on the
heterogeneous structure of ILs viewed from the
dynamics of solute molecule measured by the
NMR spectroscopy[1] and time-resolved laser
spectroscopy. Here we focused on the solvation
dynamics of ILs related to the structural
dynamics triggered by the change of local
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polarity or charge distribution. As a solute Fig. 1 Spectral shift in the absorption spectrum with

molecule, we used bis(p-aminophenyl) disulfide
(BPADS) which undergoes photolysis by
radiating UV pulse and generate radical species[2] (see
Fig. 1). Since it shows a dramatical change in the dipole
moment by the photolysis, the surrounding solvent
should reorient to stabilize the radical species. To
capture how cation and anion in ILs respond to the large
polarity change in the solution, we monitored the time-
resolved absorption and emission spectrum after the
photodissociation. We used several phosphonium ILs as
a solvent that have various alkyl chain length. All ILs
were dried in a vacuum at 65 °C overnight before use.

Fig. 2 is the evolution of absorption spectrum after
the photolysis of BPADS in Pxs NTf (structure is
shown in Fig. 3). The band around 17000 cm™ is due to
the radical absorption, and it shifts to the low energy
(red-shift) with time. Given that the photodissociation
is accompanied by a large increase in the dipole
moment, the red-shift could be due to the solvent
reorganization of ILs. To extract the time profiles of
AOD in ILs, the spectrum at each delay times was fit to
a log-normal function. Fig. 3 represents the time profile
of peak intensity of the absorption spectrum after the
photodissociation in P25 NTf>". For comparison, time
profile in THF is also shown in Fig. 3. Concentration of

the photodissosiaion of aminophenyldisulfide
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Fig. 2 Transient absorption spectrum of
ATP radical in P2s"NTL
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Fig. 3 Time profile of the peak intensity
in P222s"NTf ,Psss1 "NTf and THF.

ATP radical in ILs shows a decay with three different time constants, while the concentration in
THF does not show a decay. This is because the solvent cage effect” in ILs caused by the viscous
environment around the pair of radicals. Interestingly, comparing the results in ILs with different
cation species, the yield of the cage escape is independent of the alkyl chains, which means the
solvent cage effect in ILs have no relation with the viscosity. We currently work on the theoretical
background supporting these results, and it will be presented at the conference.

[1]J. Phys. Chem. B, 119, 15493—15501 (2015) [2) J. Phys. Chem., 100, 19417-19424, (1996)



Effect of a hydrated ionic liquid on the photo-cycle and dynamics of

photoactive yellow protein
U. Umezaki', K. Onodera®, S. Kim?®, Y. Nakasone®, M. Terazima®, T. Endo", Y. Kimura'-?
1)Faculty of Science and Engineering, Doshisha University

2)Graduate School of Science and Engineering, Doshisha University

3)Graduate School of Science, Kyoto University

Many recent works show that ionic liquids (ILs) can be
biocompatible solvents. For instance, hydrate choline
diphosphate (Hy[ch][dhp]) dissolves proteins well and also
maintains their activities for a long period[1]. To elucidate the
effect of Hy[ch][dhp] towards protein conformation, we have
investigated the difference in photocycle reaction of
Photoactive Yellow Protein (PYP) between under buffer
solution and 30wt% Hy[ch][dhp]. PYP is known as a blue light

Fig.1. Photocyclic Reaction of PYP

photosensor protein. When PYP is irradiated by the blue light, photocycle reaction is triggered as
shown in Fig. 1. As is indicated by a previous paper, the a-helix in N-Terminal region changes its

conformation during the photocyclic reaction from pR to pB[2].

We have investigated the secondary structure change of PYP by addition of [ch][dhp] to buffer

solution by circular dichroism spectra. We found that the
structure of pG (ground state of PYP) changed depending on
the concentration of Hy[ch][dhp]. By adding to [dh][dhp] to
buffer solution, at first the intensity of CD spectrum at the o.-
helix wavelength decreases, suggesting the denaturation of the
structure. Interestingly, in 30 wt% Hy[ch][dhp] however, CD
intensity recovered to the original intensity, suggesting that
pG has the same amount of secondary structure that in buffer
solution. Therefore, in this presentation, we focused on the
dynamics of PYP in 30 wt% Hy[ch][dhp]. To monitor the
conformational change of PYP, we used transient grating
spectroscopy (TG). By using TG method, a diffusion
coefficient (D) of reactive intermediate with short lifetime can
be measured. A typical TG signal of PYP in buffer solution is
shown in Fig. 2 (a). It has three growth-decay curves. The first
one represents a thermal grating, second one represents the
absorption spectrum change between pR» to pB, and last one
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Fig. 2. TG signal of PYP (a) in buffer solution
(b) in 30 wt% Hy[ch][dhp]

represents the diffusion of pG and pB. The last curve arises due to the difference of the diffusion
coefficients between pB and pG derives from the conformation change of a-helix as mentioned
above. In comparison with this, the TG signal in 30 wt% Hy[ch][dhp] have only two growth-
decay curves (Fig. 2 (b)). At the lecture, the difference of D-values in 30 wt% Hy[ch][dhp] are
mainly discussed and the effect of Hy[ch][dhp] on the conformation of PYP is presented.

[1] K. Fujita, D. R. MacFarlane, M. Forsyth, Chem. Commun. 4804 (2005).
[2] Y. Hoshihara, Y. Imamoto, M.Kataoka, F. Tokunaga, M. Terazima, Biophys. J. 94(6), 2187 (2008).



Cascade from stationary to chaos on a single candle flame:

Revisit to Faraday

Faculty of Life and Medical Sciences, Doshisha University, Kyoto 610-0394,
Japan
Satoshi Takatori

Under usual condition, burning candle shows stationary combustion. Interestingly,
Kitahata discovered that multiple candles exhibit regular rhythmic burning when they are
combined in a parallel arrangement. We will report the occurrence of rhythmic combustion
with a single candle, when it is situated in a cup as in Fig.1. Fig. 2 shows the spatio-temporal
diagram on the combustion of a single candle in a cup, as in the system of Fig. 1. The results
on fast Fourier transform have indicated that the fundamental frequency of the combustion
was around 10 Hz in Fig. 3.

We will report the cascade of bifurcation “Stationary — Rhythmic — Multi-rhythm -

Chaos” by taking the position of the candle in a cup as the control parameter.
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Fig. 2 Time-Space plot of Oscillation state
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Fig. 4 Cascade of bifurcation of the burning frame caused by the change of the

height of the head of candle.




