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Structural change of thiolate protected gold cluster by
atmospheric pressure non-equilibrium plasma

(Sch. of Sci., The Univ. of Tokyo', ESICB, Kyoto Univ.?)
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Two-step Synthesis and Electron Transfer Dynamics of CdSe-Pt
Hybrid Nanostructures
(Kwansei Gakuin Univ.) OKingo Maeda, Tomoki Okuhata, Tetsuro Katayama,
Naoto Tamai
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Photochemical electronic doping effects on photophysical properties of
cadmium selenide nanoparticles
(Kwansei Gakuin Univ. ) ONaoki Kakimoto, Tetsuro Katayama, Naoto Tamai
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Fabrication of Cu-hexadecafluorophthalocyanine nanorods
by ns pulsed laser irradiation in liquids
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Optical properties of electron beam irradiated polystyrene nanosphere assembly
studied by linear and nonlinear optical microscopy

(Waseda University) OYoshio Kamura, Kohei Imura
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[Introduction]

Electrical energy storage is one of the most critical needs of 21st century society.
Lithium-sulfur batteries (LSBs) have attracted considerable attention from both the
academic and industrial communities for their potential capability of meeting practical
applications in new electrical energy storage. LSBs have many conspicuous
advantages, such as a high theoretical capacity of 1675 mAh/g, low cost, natural
abundance and environmental friendliness, which making LSBs become one of the
most promising next-generation batteries. The shuttling process involving lithium
polysulfides is one of the major factors responsible for the degradation in capacity of
LSBs. Two approaches have been employed to overcome this defect: one is to load
sulfur into high porous materials, and another is to combine sulfur and to form a cross-
linked polymer. We supposed that a combination of the two approaches using covalent
organic framework-graft-polysulfide (COF-graft-PS) would be an efficient methodology.
A COF-graft-PS was synthesized by graft co-polymerization of elemental sulfur onto
the skeleton of a functionalized COF. The polysulfide can be robustly impregnated into
the pores through the strong covalent bonds between COF and sulfur. The COF serves

as the host as well as the cross-links of polysulfides.

i)

COF COF-graft-PS

Figure 1. Synthetic strategy of COF-graft-PS in this research.



[Experimental]

Firstly, an alkinyl group functionalized COF was synthesized by a typical
solvothermal method. Then, the COF and sulfur were mixed and heated. By
copolymerization of sulfur and functional groups on the surface of the COF pores, the
sulfur can be robustly impregnated into the pores through the strong covalent bonds
between host and sulfur and the COF-graft-PS will be generated. The COF-graft-PS

was utilized as the cathode for LSBs and the electrochemical properties were tested.

[Results and Discussion]
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Figure 2. Cycling performance of COF-graft-PS over 500 cycles at a charge/discharge
rate of 1.5 C rate.

The COF-graft-PS based LSBs show high capacity and great cycling performance.
The stable cycling performance is due to the robust sulfur cathode structure in which
sulfur is homogeneously distributed throughout the regular pores within the framework
together with the C-S covalent links. The chemical sulfur impregnation within the pores

of COF effectively suppresses the dissolution of polysulfides into the electrolyte.
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Changes in primary processes of photosynthesis in a cyanobacterium
cultivated under different CO, concentrations.
(Kobe Univ.) OIKEDA, Shiho'; AIKAWA, Shimpei’; KONDO, Akihiko*; AKIMOTO, Seiji'”
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7 v — UM &41T 9 Z & C. Fluorescence decay-associated spectra (FDAS) % 157=,
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Ion transport mechanism of NaRs.
(Nagoya.Inst.Tech!) OYuko Kozaki!, Satoshi Tsunoda!, Hideki Kandori!

I3

AR Z A D IR E P O BREE D & DRk % IR IFMA TN K D e A #ITSE 5, il 2 134
RRAIAEZ I W TUIIH AR B E DR E D3 FOFES & WD A1 7 F v Ml
T5F MU AT v xVOIEMEAE G| Z i 2 UIEEhEENL O A (RS ) & 5 HERE 2 F6 4
T2, EFEZ OV e MfKIEE 2 CTHIEHT 2 FETH LA T M =X T 1 7 ACLEIRT)
PERSNTWD, Fyxin RTvonnn R7Y O &) st 4> b7 o
e —=H R MIRUTEANT D 2 & T, MREENSSA 4V REL B ET A TH
%,

2013 F\ZHEVEMIE Co 5 Krokinobacter eikastus 7> M) U LA T 2R 755
0 RV Ths KR2 BF A&, AERERT R U o AR 7 (NaR) OAFAER YD TH &
mE7po7 1, KR2 1% 520 nm ONEWINT 5 &, BEAFTH D all-trans FF—/L3
13-cis A~ E BN L Na" ZWE T 2720 DX X EOEE 5 & 23, £/-, #
BICH BEBITINA TV RROR T ThDH 2, ZhbOREEMDZ < D NaR 12
HETLHHDTH D, FxlTESEHTH
FEEHANDZETNaR D Na" K OVH?' (a)
Wik A = A LEHLNITHI EEH
WZULFDOEBRZIT -T2,

[528R]

BRAERFHITEE LT, NyF oI
TiEE AW, Fig. 13 X o lamsl
AR Z A EMA AT D Z LT, fifa
LT DA A b TV AR—F —DIE

P ERE, BAME S L CEBEEIRT D, b)

o F U T T pA(E T T LT %
A/?ﬁ7/\%f6ﬁp( % > XT) s A’ __in buffer
EWVOPUNEIR AR D Z LN A[REZR electrode /

“ ‘Glass pipette

eicell

S

b Bt~ A 7 A — 2 — O E
P fRRE 2 Fio, F7o. MIAIREML,

e ex buffer
AR AR & MR D ER IR R B A B RIIZIR U C %@%ll
A SH 5 Z LnAlgele s b RE AT
»% Fig. 1 Patch clamp image of ND7/23 (a)

AROHEIZIES v FEv 7 2D% A S and image of patch clamp method (b).



PRSI T d 5 ND7/23 i 2 e, WM Flagellimonas sp_DIK ik NaR T
& % FdNaR & Krokinobacter eikastus H13® KR2. Salinarimonas rosea H® SrNaR
Z ND7/23 ffIC Bl S, A A UGt 2 01E Uiz, AiasMi & Az ik~ 72 R U o
LA FUBRIRIZE L ST, OBEOERDETE A ik LT,

[RER & Z£] : 5 R
KR2 13RI 5T ;;TJ).ﬂ:}' f#} _)
Sl D102 % Y25 cﬁﬁg = | &
T by v agdvass 88 @ hﬁf(-%?" ;
LTno(Fig. 2% oMl 188 G g <]
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J BB ORRME B SV S E
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Fig. 2 Position of the sodium ion relative to the

pentamerization interface in the KR2 structure.?
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Fig. 3 Representative photocurrent traces of FdNaR recorded in ND7/23 cells.

Membrane voltage was clamped 0 mV.

H ®siG el c 8z 5. 2 e s Sz, LovL, FdNaR # Wiz 8y 577 F 0 7 HlE
2B\, MIIEAMAE S Na® 2BR< 2 & THMAIT b U o 5634 b & Na IEfEAIRE
IZL7285A . HEEDFE LW 7 4 F A 7V OIRAE & o 72 BLRE OB G )3 Bl 5%
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TR OGNS DD, 74 AT ANRES > TEY, WEEEIHDT5EE20
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FIELTHY, Na' it AN TR T 7+ M AV ALEAT DL ENTHISND,
B, AMUIT R U T LFEE YA P EREZ220 SrNaR IRV TE HY gk 721 T2 < Na ' i
EOWIP LRGN 0D, AMUT R U AEEY A M2 Na s ic b B2 52T b
TN ST,

(1) Inoue, et al., Nat Commun. (2013) 1678
(2)Y. Kato, et al., J. Phys. Chem. Lett., 2015, 6(24), pp 5111-5115
(3) Gushchin, et al., Nat Struct Mol Biol. 2015 May;22(5):390-5.



3P093 Step-Scan FT-IR & B\ = R4 ESZHRULE E

AT LDRFE
(BALKRE !, HILKRE? O/ HiIEL - FB E# 2 - T 5hRA 2 -
ik 012

Construction of an infrared electroabsorption spectrometer using
step-scan FT-IR

(Tohoku Univ.) QY. Kobayashi = N. Hasunuma = H. Hiramatsu -
T. Nakabayashi

ARE] 2B/ "4 Fduv—L LTH /B Vv AEERE AV, EHEINC X 5HEs L Ot
BT OIREREZHA LN T2 2 AT 2, T/ B8R EOFFITE NIV A mEY; %
HERIZEIIN 2 Z LI ko T, MlANA A A IREDZLST AR b — A2 2 RIICFHETE
D ENHESNTEY . BAKIOIER « 55RO k“m&ﬂ%bi‘ﬂ;ﬁ%éhé L2 Ll
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infrared spectra) % V7=, % ON & OFF D v i
LBIE AT, ON & OFF ORI 50 ps ™ ", 00 =o o o =
EFHEFITIRD, ZLGIK ZETRY 77T T RO Fig. 1. LA VEO(A) C=0 iR EEsE
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MR AE TRIZENTE D,

AA(W)=(FF) [A'A(W)+B" Wd(A(W/ VIdv}+C {d*(A(V)/V)Id V3] 1)

FIZHUNEY:, f IXEBRIC A C D ELOMER L 25, B o ks OHEA)ITHREE —
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1. K. Zhang, J. Guo, Z. Ge, J. Zhang, Sci. Rep. 4 (2014) 5836. 2. R. Nuccitelli, J. C. Berridge, Z. Mallon, M.
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Raman Microspectroscopic Imaging of a Life Environment Biofilm
(Graduate School of Science and Technology, Kwansei Gakuin Univ.)
oMai Sasaki, Shinsuke Shigeto

[Faa] A= boH ORIV 2T, Fa eEMNAER L TWD, TOHR T, BEEED
AL, EBHTEIED 2 WITRIR ISR 2R T 5, 20X 5 REMSAEY
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Optical simulation of cryogenic fluorescence microscope
for three-dimensional localization of single dyes with a nanometer precision

(Dept. Physics, Tokyo Tech.) OTaku Furubayashi, Michio Matsushita, Satoru Fujiyoshi

(F] EHBREEER T 5-DICITHIBRNTICH 2BERENDFREBEET=ZRTAA—S VT3
ENEEELGD, L L, RAGBEMEIFARINTVEDLN, COIIBA A=V TIERARETH
%, BIZILEABEBEEEZAD L. 1 DFOWBREAI LD FRIEEEZBD (CIXRFFE OB A
BN, BRTEDFABOVCLES O, DFREEFEERLTOARL, ZITHRAEHBMEZARR
BiETHETHTFOEFZLS. BBEICMNBRETDIZLEEZBIRLTY 74 T RAEMBEHR
LTW3[1], ABECE-RTHREBZFALTI A0 FO=RTNBED FREECHETE
Bl EERFELVIAL—aVICEoTHLMNZILEDTHRET S,
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[Introduction] Microfluidic technique is a promising method for characterizing chemical and
biological reactions with low sample consumption. Polydimethylsiloxane (PDMS) is
transparent under visible light and is a soft material, which widely used for making
microfluidic devices feasible for various kinds of experimental techniques. One of the authors
published a paper applying FTIR microspectroscopy with a PDMS microfluidic device as a
collaborative work with Dr. M. Srisa-Art in Chulalongkorn University, Thailand [1]. In
addition, the other research group has developed a droplet-based microfluidics coupled with
amperometric detection using chip-based carbon paste electrodes (CPEs) [2]. These
researches provided a silver lining for the combination of optical and electrochemical
approach in microfluidic device using PDMS as a useful material. We, therefore, planned to
combine electrochemical experiment with visible and infrared spectroscopies on a microfluidic
chip. Here, we demonstrated visible spectroscopy of electrochemical reactions of silicotungstic

acid (H4[W12Si040]), and infrared spectroscopy of electrochemical reactions of ferrocyanide
([Fe(CN)s]*) as a test case.

[Materials & Methods] To fabricate : l
. . q. . . . . '\ D)
microfluidics devices, T-junction is commonly i" Injet2

Confined

traditional method for microchip fabrication. Channel

used for droplet generation pattern. In this
work, soft lithography was used as a

Briefly, T-junction microchannel was designed
by AutoCAD then printed out as negative film,
as shown in Figure 1 (b). After that SU-8, a
well-known photoresist polymer, was used for
microchannel-pattern fabrication on
silicon-wafer.

To fabricate microfluidic devices for visible  Figure 1 (a) a complete microfluidic device
spectroscopy, PDMS was poured onto the with electric wires (b) microfluidic pattern
master and left into 65°C oven for 1 hour, and on negative film with confine channel for
then peeled out from a master as droplet extension during pass CPEs (c)
microchannel of T-junction pattern appears. Llectrode pattern on negative film
Furthermore, a master of electrodes was fabricated using the method as well as using for
T-junction’s master. To fabricate electrodes, carbon paste which is a mixture of graphite
powder, nujol oil, and PDMS (2:1:1, w/w) was filled into pattern channels and clean up with
scotch tape Magic™, as illustrated in Figure 1 (c). In order to assemble a microfluidic device,
the microchannel plate was undergone into the oxygen plasma and then bonded with the
electrode plate immediately. Finally, electric wires were attached onto each electrode using
silver paint as a binder, and then covered with epoxy glue for reducing noise and extending
life time, as illustrated in Figure 1 (a).

For FTIR microspectroscopy, a spin coater was used to develop a thin PDMS film as



reported in the previous paper [1]. The thinner PDMS film was achieved by boned a
supporting PDMS plate (5 mm thickness) upon a thin PDMS film (80 um thickness). This
approach successfully prevented a rolling up and laceration of the PDMS sheet. After that,
both PDMS films were boned using plasma bonding, and attached electric wires using a
method as mentioned above.

To deliver fluid to microchannel, solution was filled into a 1 mL plastic syringe which
connected with Teflon tubing and placed onto a syringe pump. Then, the solution was
delivered through the tubing connecting to the reservoir at microfluidic channel with infusion
mode of syringe pump. For visible detection, the microfluidic device was placed onto a clamp
between a light source and a detector. The detection window was set at the end of confined
channel. For the IR measurement, the microfluidic device was placed under IR-microscope.
The experiment was done through the observation window with rectangular shape (5 mm x 5
mm). Subsequently, electric wires were connected to a potentiostat as working, counter, and
reference electrodes, respectively, for both experiments.

Silicotungstic acid and potassium ferrocyanide purchased from Wako Pure Chemical
Industries, Ltd. were dissolved in milliQ water at 0.1-0.5 M and in 0.1 M PBS pH 7.4,
respectively. Cyclic voltammetry and amperometry were successfully employed in this work
as an electrochemical method for electrochemical behavior and reaction studies, respectively.
All electrochemical experiments were performed using a potentiostat (ER461, eDAQ).

[Results] For high-throughput study, droplets were formed by flowing oil (which is a 10:2
(v/v) mixture of perfluorodecalin and 1H, 1H, 2H, 2H-perfluoro-1-octanol), and aqueous
solutions into the T-junction as done in the previous report [2]. Visible spectroscopy on
electrochemical reduction of silicotungstic acid in droplets, using amperometric approach with
-0.8 V applied potential, showed broad visible absorption spectrum in the whole observation
range (400-800 nm). This result corresponds to color change of silicotungstic acid from
colorless (H4[W12SiO40]) to blue (H5[W12SiO40]) and dark blue (Hs[W12SiO40l) solution. The
reductions were also confirmed by cyclic voltammograms.

On the other hand, infrared spectroscopy was performed on static condition. First, the
microfluidic channel was filled with 0.1 M potassium ferrocyanide solution. Then, the
electrochemical reaction was started by applying constant voltage which took place on the
working electrode. The applied potential for amperometric method was followed
electrochemical behavior from cyclic voltammogram which used from 0 to 0.5 V by fixing each
potential for each experiment. After finishing the reaction, the solution was flushed by
introducing a same solution using a syringe pump for the next reaction. Consequently, the
C=N stretching band for ferrocyanide was observed at 2038 em™! and decreased its intensity in
accordance with increase of the applied potential. Concomitantly, the C=N stretching band for
ferricyanide appeared at 2115 cm’l. The spectral change was more evidently observed
between the working and reference electrode, not between the reference and counter electrode.
Results indicated electron transfer process of electro- and IR-active species could be observed
even through a microchannel which provided a great promise for diminishing of sample
consumption as nanoliter scale in spectroelectrochemical approach in further study in near
future.

[Acknowledgements]
We would like to thank Ms. Noriko Takada for helping photolithography of a microfluidics master.
[References]
[1] M. Srisa-Art and Y. Furutani, Bull. Chem. Soc. Jpn. 89, 196-202 (2016)
[2] A. Suea-Ngam, P. Rattanarat, O. Chailapakul, M. Srisa-Art, Anal Chim. Acta. 883, 45-54 (2015)



3P097
oot FmAHE I OLIEIC
WVVF7UAC@7ﬁ*WT4/7%%@m%
(BEAF - HIFUy 008 . RECmA - WEAIRK ®, BEOF - L& TR °)
O, [uhEe EHE AHLE . BEED

Folding study of horse cytochrome ¢ by 2D fluorescence lifetime
correlation spectroscopy
(Molecular Spectroscopy Lab. RIKEN 1, Graduate School of Materials
Science NAIST 2, Center for Advanced Photonics RIKEN 3)
OMiyuki Sakaguchil, Masaru YamanakaZ2, Shun Hirota?2,
Kunihiko Ishiil3, Tahei Taharal:3

(7] % 2 R0 B OBERRIZE OSLEREE IR ET D08, ERH VNS 7 &2 X B DR E
TR BEES E b & BIEAIITIE LWALARESE CRIRIRER) 2B S D, Z olafg (7
F =T 4 U T) OWFRILY T EOYMEEMND 5 Z CEHBETHDL, 74+ —VT 4V
JHEREZ IR T DIIE, FOWRIZH S oD FREOHEEZRET HLERH D |
Gy e = )L — R 8 (FRET) £t 2 IS HFZE A T TV D, UafgE 7 v—7
TlE, FLERD—45 1 FRET FEER Gl il 75>%E‘Ca%o7‘:<74’ 7 a b DR fEE Ckd
T 5., HHSHRE W LRI X AT X 7 AOBIN AT RE e IR T TR FEEI 1R
(2DFLCS) #BAFE L7z "%, Z D& 9 72 FRET IZH-5< %/2%15{ VR ERROE S A
TV A% T DEOMBEIX, — OO A X VGO DEEFHAR ST
éﬁfa‘bé T CARMIE TR, BT A NEFFo X NI E A 2DFLCS 12 XY
RTDLECT X NTERERDO T+ —NT 4 T HEAFTI T AN THEEH

E’J}: L7z, MRITIE, 74— AT 4 Y ITHRICBNWTET AL NI EE L THLND
U~ hrahcCyte) AR, SRIOBRTIIZO—DHOH 70D, CRIFHD
T X BRI aO AR AR L7 AE T DN T
DFEREWET D,

[FBR] Cyte DCERm7T X /JRIEIETH D
VA UER 104 Y AT A UFRERICER LT,
F104C ZRAZER LTz, TLTEDV AT A
VFRFRICHOE L #E, Alexa Fluor 546 (AF546)
ARG LS LCTHWE, X 11T Cyte OfE
E.%%sf& SRR 07 3 Bkskoofn BLL D Orte ORI, E104 &

oY, HEITEEZEMESM (pH2.5) T,




B SBAPSER & R B B — e R E 2 A S DR B EOREEE 2 VT T -
7= 2%

[RE S L 242] AFS46 1Z R —, ~AEZT7 787 Z—L LTH<, - T AF546 Ot
HeFFamlIa N7 M Il ENTE RRIREETITFE LS 2 b, — . I~ A
-AF546 [ DORRREN 2 < 72 DI 2N TR 25, ¥ 212 2D FLCS L W 5 bive “ kot
eFEm e~y 7R d, ZAUIREHE A THEN
7~ ODONTFITONWTIET LT b DT,
AT=2us &/, 500 pus #HITRT, T
—HZXHF. R BETRLE 3 T L
3=, AR LD —7
IXEHFM TRB SN D HZ 7 EDHE

B 2, Cytc-AF546 D _WRILHHAEFEM~ Y LEWMED DM LB Z DENHIK D, K

7 TR LR B EVEEEM A oL —
ITRERERE (N) . |xb BV EHME b O — 7 138 MRiE (U) LIRBLE, £7-.
U & NLUSMZW L DD ESEFO AN DAL, 7 4 — VT 4 v TR T 5 HHEHE
EThDHEHH SN, ZNOLOMAKREY—7 D7 v A —7 1%, AR LEE—7 O
FHEFBETH Y | ELELRMER CORBEMNFHE L TWDFEELRT, H. R, HOW
THHAT =2 pus TEF{L L7z Zo0wFmlm a2 b o7 U7 Thbh I
N, ZHOHORSMDO I 0 A —271XAT=500 us THHNRD-T2, ZOHEND,
NEUE2 pus KVHWT A LR — /L CTHREPRIEEDO —DITHEEZ(LL TN T T
NEUT U TIVORIER EDHE, T LTINHDOT P 7V OREEZELI 500
us KV BENWF A LA — VTR HDHENRBI N, WmEOHRSE LD, UKENDS 140
us T C K~V v 7 R&Ee, —~Y v 7 AtEEEZH T 5P REPEKR S, £0
Bo~ms DX A DA — )L TNIRREIZ T +— /L RTDERR/EIN TN D, RIFFETIX
CRIREAEFR LT 2 WS, UT v T AnBE N T U T ~DOREEER I
CEUF~Y v 7 ANKIRRIEAIT Y 12710 BEBEOAT v T XKML TS EE 2L
Do A%IE. K LSRR TR LIS 2 DT O 2 Falk L 7oA il B U CRgbT L, &
VONTET VT 4 T DERBEFE LT NEBZ TN D,

1) K. Ishii and T. Tahara J. Phys. Chem. B, 117, 11414 & 11423 (2013)
2) T. Otosu K. Ishii and T. Tahara Nat. Commun., 6, 7685. (2015)
3) H. Fazelinia, M. Xu, H. Cheng and H. Roder J. Am. Chem. Soc., 136,733 (2014)



3P098
m7'a b fnE Cookson HGAIKIC LA AT a4 RFERD
ESI-MS BRI KIT T 7 1 b B o2
CREHEAR - 3) O, EHEEs. NIEE BB, %k T

Contribution of the proton affinity in Cookson-type reagents
pretreating the analytes to improve the detection efficiency of steroid
derivatives in ESI/MS analysis
(Fac., Pharm. Sci., Tokyo Univ. Sci.) OChatani Hitoshi, Shimada Yohsuke,
Ogawa Shoujiro, Goto Satoru

Hae e B]

FRps R D AR N BEE O T I IEEREE R FENER SN D, AT A4 FMAEWIX, ESI G
BRSO H <, BRHEER B4 BAE S U Tx 28RS B A SN TND, —7,
scisY T AT DHATaA RGEHIIIK LT Diels-Alder /i Z & 0 #E{&1{t9 % Cookson 7!
%it;?z (1,2,4-triazoline-3,5-dion, Figure 1) 235155705, H| /Eiﬁ% £ - T, LC/ESI-MS/MS

B2 MHEE IR+ Tid Ry, ESI-MS TlxEIC7 e b oA+ n gy —27 L LT

Bondlo, FEEROMPEEIZ T = b B (PA) LBFRT D LRI NT,

KWL TIL, scis V= 2B T LG E LT RAIIEER Coh % Smith-Lemli-Opitz JE#E
# (SLOS) mzhli~—Hh—& &b T-dehydrocholesterol (7-DHC) Z €5 /L& L CTHW,
Cookson BUERIEIZ %175 ESI-MS/MS (2 L A RS (LOD, S/IN =5) & PA OHBIZMFIL.,
L0 R OB WETEL Cookson FURRIKDET LA EEL LT-,

“‘\\

HO Cookson-type reagent

7-DHC

PTAD: X = §4© PyTAD: X = é / \N
O —
2 3
PI/(N“_X DEAPTAD: X=§4©7N/ QTAD: X = § \
1N 5 \ \
O e O
DMAPTAD: X=§ N\_ ETAD: X—é

Figure 1. Cookson HIGAHE D 55 741



[5i4]
[#£1&, Waters Premier XE ; # 7 4, YMC Pack Pro C18 RS ; B &1, MeOH-10 mM
HCOONH, (14:1 v/v) 5 i, 0.2 mL/min] &9 43#Hr4:E< LOD & H)7E L7,
BEFIFAICBIT 5 PA 1% Gaussian 09 % VT B3LYP/6-31g(d)IZ & 5 35 217\ il i i i
b, IREMIEHTIC L VRO, Zhd LOD & OFBEAZREYRIHTIC L 0 Bi L7z,
[RER - B4
Cookson BIFRFED N1 KN 4-X EAZEI1F 5 NJHF O PAfE L LOD OFHEIIX Figure 2, 3 D X
212720 | FHEHREITENZ41-0.731,0.324 Th o7z, & N7 O PA 2R L7-fER, ESI-MS
WD D EEBEZ NI TN TPARKRELEHEINTZ 4XKIZBIT LN FTHD, L
ML, PRI LT 4-XEKIZEBIT 5 NJETO PA 21X LOD & OMBEITFED bvenoT-, sl
FABEI2 R S N1 1 7-DHC DFF 8 L SN BRICREA L TV D Th 5 Z E B LT
o7z, (Figurel) ZDZ L%, N1 ® PAENFHEME(L L7z, ESIMS/MS TO 7 = k A4y
FEHESEMRLTWD Z LA E%RT 5,

800 & PyTAD 600 *PyTAD
700 < ® DEAPTAD 500 | ® A @DEAPTAD
600 A QTAD A QTAD
3500 - & A WDMAPTAD 3400 T u m DMAPTAD
S0 | o o PTAD =300 | °
8 B OBTAD 3
= 300 - =200
200 |
0o L 100
O 1 1 1 ] 0 1 1 J
700 750 800 850 900 800 850 900 950
PA (kJ mol ) PA (kJ mol?)
Figure 2. N1 @ PA & LOD DAHE Figure 3. 4-X (25175 N @ PA & LOD OB
KIZ Cookson BUGAIED 4 (& HAFEL DIE 870 o gg
=X % N1 PAD¥BzEER L, pli 850 W AMe
W7 = = VT OV TETRIIE, 5 80 | ¢ o s
T LICHE M L PAfE L Hammet AIlIZ351F 2810 ® NEt:
. ) . = < ¢ NHNH.
bHop DAHEEM B vz, (Figure 4)2 = ES 790 A
UL, op & PA OFHBIREI-0.893 & 72D | 770+ OA
szﬁlj\él/\k PA@jj(%<7L£Z.):éf%i_“ﬁ‘o 750 L )
3725, Cookson UG T p fLEHE 7 = 1.5 ‘%5 0.5

=VEICE A G O E O E L 2 T
D ERHERERN ET5EEZ b D,
(%% 3R]
[1] Ogawa S, Kittaka H, Shinoda K, Ooki S, Nakata A and Higashi T. Biomed. Chromatogr.
2016; 30: 938-945
[2] Corwin Hansch, Albert Leo and David Hoekman. Exploring QSAR Hydrophobic, Electronic,
and Steric Constants. ACS Professional Refernece Book. 1995

Figure 4. o, & PA OFHBIRIt%



3P099

BERTNEFUOOXXTF—EOBRRFEICRIBICET SERHOHAR

CRBORBE « B IR TREE - T 2)
O MR !, 7EiE?, N EEE | (hHor !, BADLkE !

Theoretical study on Oz activation by iron-containing quercetin 2,4-dioxygenase
(Graduate School of Science, Osaka Univ.!

Graduate School of Information Sciences, Hiroshima City Univ.2)

OTakahiro Numata!, Toru Saito?, Takashi Kawakamil,

Shusuke Yamanaka!, Mitsutaka Okumura!

G

Quercetin 2,4-dioxygenase(2,4-QD) X7 7 78 / A RFFHERD quercetin (Que) D O-~7 = 5 % B
HI D LRIRFIC—LIKF L BT 5@ BHE TH H[1], X #fiamtEE THIA L TV oM

AL, OB Typell O, gk, =77
NEALTEBY, ZNEN3 DO AF T
E1ODTNHE I ERBENL L TV D, R
S PEMWTACHE AT 2. OFOLEE
(MICHEBES 2705, (D) 22 (Que) ([THEE
L7, FEBR - BEGIE GO T 7 a—F Tikim S
NTWal, xix, 5ETWHEA
2,4QD(Cu-QD)IZBA LT, (DD FN=FR/LF
—MINCHRTZ LR L, F72. ADD G
TH 4 L T % . alkylperoxo M [ &
[Cu-O-O-C(Que)| & T3 D FEN 0o
72[3]o Fe-QD DEEATEMITIZIXME < | Cu-QD
K b/hantgEsnTns4], Ll
N5 fREEME N SR OENC LY KEHR
7 HEHICOWTIEI 5 TR,

(BB - 5tE]

1 2,4-QD &ML T D IR IE ML iEAE
(0548 M = Cu,Fe,Ni)

Z 2 CAMFETIL, 855 A 2,4-QD(Fe-QD) (PDB:1Y3T) & 5t HR &35, —F 2,4-QD % f&
i L7 N TESAR S AR SN TEY . 2,4-QD ORIG & RSO ERMZ 5 2 Hs & EsR
IWTWDN, bR & SOSEDBIFR T Fe FOLDIE 9 A Cu Fb K 0 b RUSHE EV &)
HEINTWDS5] L, BEREET VAR TIIERDHEREZER L TWD, RIFETIZ, KIS
IR EERRNFTHLNEIRMTH 22BN LT 5, Fe-QD DOREHE UG D ESGHHE
K2R HMNT L, Cu-QD & OFESEZ TR T Z EICL V., FLEEOEN D ST (R
JEMAL =R X NCE D HEL 5 X D0 a2 T o7z, X2 O X5 RiEMHE 280 L7
EFVAMEE L, 3BT Gaussian09 7 2 75 A& L. UB3LYP/SVP L ~L CHEXE et



2TV, ENEFR—RICBW TR T —z ik L7z,

(#ER - ZF]

MM DOWETS T OREEIEX. ODIFRZR NV =B TH DL Z N gholz, Fl-fmHE
ST Fe BT BB, FeX b O, ICEABEINE X 5 Z & T Metal-superoxo {4 (a) %
AT D, (a)h 5 alkylperoxo HHR(b)Z#EH L. endperooxide(EP)F HIAIZE Y | AE4(P)
Z AT D BEBUGTRIE MG B LT,

Cu-QD TRZIT 5= (b)7) 5 EPIZE D HITTOD Glu DA /VARF T LD Que D 03 725 04

~DKEFREEGDAA
v F v 7B, Fe-QD
TIIR N2 o T,

Glu [T K DAKDOME) mses.

NN END,
EP TR D Al A3
Fe-QD TIINEETH
%, £, &M bT
X =1L, (&4
RS 2 EBBAREE T,
26.8kcal/mol % L Hj
L. Cu-QD X » b3k
WICEWEEZ R L,
Z D=8 Cu-QD L H
720 WEEEIRES R
WeEBxobhb, gt
FRER OFEMIZY H
W57 5,

(&% 3R]

03
N His64,, Y/
rd My, 2¥
ﬂ/i \O,/O
His103 | ] O

(ID\ dH b

Glu6g

OH
HO
HO His62
His 62 o
~ 0473

04 i \ -0 0%
" Hsea, /pe© O
. y "
s 2 S e
rllje._____ 3 r /: C
_ i ; o His103 ! /7 OH
His103 | 5 3 Ho
b HO O OH
O%|/OH
|

Glu69 EP Glues P

& 2:Fe-2,4-QD DERRIGIZH 1T 5 RIGHEERDEHH

[1] R. A. Steiner, K. H. Kalk, B. W. Dijkstra, Proc. Natl Acad. Sci. U. S. A. 99, 16625,

(2002).

[2] J. S. Pap et al. Coord. Chem. Rev. 254, 781 (2010); S. Fiorucci et al. ChemPhysChem .

5, 1726 (2004).

[3] T. Saito et al. JJ. Phys. Chem, B 119, 6952 (2015).
[4]Matthew R Schaab et al. Biochemistry 45, 1009-1016 (2006)
[5] Ying-Ji Sun et al. Inorg. Chem , 52, 10936-10948 (2013)



3P100
Ca? RIS BT Y = — /L D FidIC BT 5
AN T DA T DEE
CIURBEEE, 2BRH) ORA WB—1 H HER?2 HH AL P Fel
Role of calcium ion in molecular recognition process of calcium-dependent
carbohydrate-binding module
(*Kyushu Univ.; 2Univ. Ryukyus)
(OShoichi Tanimoto!, Masahiro Higashi?, Norio Yoshida!, and Haruyuki Nakano?

[Feas] WD R SR T X DA OO Tl B 2 A a3~ 5 2 WK (b
S DOIARDIRIT, NA AREHERICB W CEER T A TH
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DERBELND LS TV D, (FkELDERIA:Ca**)

CBM IFZHE 70 FELL LD 7 7 I U —ICHHEINTHEY , ZNEFho 77 IV —FEY 2 —/b
DRI U TE R DHEFRINMEAE & D, ABFFETIL, CBM36 W5 77 I U —IZFHFH L, Bf
TwiToTe ZO7 7 IV —3EAY A M CalZBNFET D E. TV T 2RISR T 5 &
W) B ZAME 2 5 o(X 1), CBM36 (3 Jamal-Talabani & (2 X - T¥ R &=l D CaZ K7
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(CBM36-Mg?), (4)F 1 kU A —ADIx(only xylotriose) D WUFEXE DR 255 L, WIS ¢ &
DI HAEFOROKPIZHB T HE 7Y o 7B L f VX —3HR %2, EREEMD v =
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